
_

Faimfimz s§w$uq@»s<>f¢Pmgf@m nv¢¢f<>f;;_@@§, sm P¢§i<§1f¥B}2§§RQ.-'1Q}$ £§1§§;3 H gag;

1?  ._S___§.§V&'HU£L%&`-þÿ ¬�2�.�,�.�¢�.�_�0�.�_�§�$�3�i�?�,�_�.�<�>�1�.�i�¥�&�_�§�=�§�Lþÿ�f�¥�3 ¬�1�I�'�#�i�¥ig; fr",§;=§§_§,§;_}__f;§1_'»;,¢;§_. 123 adéiiiw io 'ha,vi_n_g Egighm
concacntfa£}<'>f1§ of¢:¥mmica£ defense r;zf:mh¢§§5§es, yfsusag tmpical Eeavers freqvge-ntiy have ciiffefeni scconiiary
rfx@£a1:»czIi£»es than mature femfas {§§ux'sas_' ez ai §?'3§2}. iqnr cxmple, Qui* KZHQ Wifk wiih a¥§;;;k>ids, an izu;s><>r§an£
class þÿ�£�>�f�x�r�1 ¬�=�§�i�¢�i�f�§�a�i�<�:�S�2�'�r�'�s�;�:�>�<�>�:�z�r�§�§�$�,si1o\v~f:~§ 3 grfaatar os:-urwnw af un_iq;;e canxgaimds in young ieaveqg {lK.Qu;r§;a,r ef Qi

§9§9}. We eazzimséad 111% þÿ�¥�§�l�1�£�1�¥�;�3 ¬�5�f�`of aikainids pwsexxt in ymmg rim? mature icizvss o§ih<=: s»3.:1§%{>Ea¥21 using 'TLC
and §*Pag{>Hi;5Gfff'S t'TmxmitSf18Spwffw§'1é;£iaiknléids'tigaigwagsgfgugdix;ilu;yongggg}@3ve3amiz;§);§§z11§ Tmx mit Sf 18 Spwffw §'1é;£i aiknléids 'tigaig wagsg fgugd ix; ilu; yongggg }@3ve3 ami z;§);§§z11§
Eg; mamm imma, w'§1§le omg; iixrw species haai @z1ka§<1ifi»¥f1zn§_que to manure leavfm (Figure 5}. .fimoxzg dw 24
aimrioids ihm wwe þÿ�U�¥�1�i�C�§�l�l ¬fm Qiikér ywng Of mauve isavvs, ?i% m>»:un'ed amy in young waves and 29%

ognaxzzxazi Gul; in :ma Film iwvas idzzta noi shown), HPLC anaiyses of Ike rzzajifr peaks I`TQm aikalaidnl exifacia of

young and mature ieaves of2.3 apeeécs sizoweci 60 peaks uniqae if; yeaurag ¥*.i'3'f?t*2S and 6-Cf unique to mamma issavas
fiilxzrsar cf; ai, þÿ�f�m�;�>�1�1�b�1�i�s�h ¬�f�;�§�}�.

Young iezwss have also £>z'§>vide<§ our ICBG wiaiz mast Qfoxzf 1§i£§a£:'£iv'e conapczuinaés. We have p§:.rs.ueé
Esfniaiiian of<:~@»znpQmzfromE5speaécathatwereactiveinma:_biQaasa;»'s,Inzwocasestheaaiivecmrfmpaunds from E5 speaéca that were active in ma: _biQaasa;»'s, In zwo cases the aaiive cmrfmpaunds
wwe paiexeni in bmtijr young ami maiure iszaves, Emi' En £3 species the cczzngxouzm ww; abgsni QI au-;1zo§§ izzw

ao.rv;>cntraiiQns in mature ieaves that dew/ciifm <>£`a1:§~ivity ami puxi§c:ai§ea1 ware asrxéy p<>ssi%;§<,a 5mm ymmg ieavea
In þÿ�I�" ¬�e�»�v�c�:�:�n�b�e�r2{2{?2. we Qbmined 23 ;'nz'mf'isiQna§ Qfetsrni for cum mums ' tra ~wc§ f%fe;>m wan; !e§vf:s£_|1e1Ear<¢: aazivc

against' iefialxnxazxézzsis. 1*iw ofwf zxfzveiz
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j;  mac Q :t e <3 lemma ¢ Mfrs:  _gf Jef; in young ieasfcs, þÿ�a�z�1�<�; ¬that

f§ 2 __ gggg_:":_ §  £}1isprQx'11isir1g_smufce refnairzs isrgeiy simlaggxezi.
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_ in W'}'§§.CEQ all aZl~:.a:¥c1iés were faézzizé in bath 2ig¢d icaves arf;
ii

_

<_§>` Q¢;\\`¥* %.£>'¢~ _Eg imiiizziiefi. 'Nw premiere of aikaloifxls was cietfzmzirzeri by "§'Z.C eff

Q \_§§'!> _(Q, _f§rf QQ* ziiwinicizxl exiraczis amd demented will; Uraganéorffs z<=S1gf:f:i__ 1`}.aI_1z

~;\'£.> `§§_5E~>
Q $9 fiom lziursaf er nf. £9932

<53 §_i§i*§gis=_@\J_§_~§_;i§zi¥JLi¢i§;L§21<;§_§,=;~¢mWWw=@if2>¢¥&;.£;Q;f;_fé',=¢§_f;;=§@,m"a~a»:§»§_§<2M¢§§§§§,,2,In111%;>w§¢=>¢,wk?iwWlmrk In 111% ;>w§¢=>¢, wk? iwW lmrk

fmmcting fkesix sgmagxies, in ensasga a higher quaiity Qt' ¢:andggremeszep<2<':»ta§>iiiiy.Totest£i1e?z'yp1:>£i1®sis and ggremes zep<2<':»ta§>iiiiy. To test £i1e?z'yp1:>£i1®sis
tim iinsh sampics hava: higiwr biozL»:£iv§1y, we <;o¥§®c'£c6 za Lefafsampie and £mm_s4.ii¢:1t~f;§y cxwaaied halfefit

§'@f§iz:>wiz1g mciiaaés fkzscfiimd §mi<¢w_ Tha 0¥§'¥{'$l' _§1a!i'f3¥` £1122 sazzwiak was subject to sa miid aimiryéng ifeatizzezai (4
þÿ ¬�I�2�.�1�y�§�5in ¥§zf: s¥'m;1e§ to f1§im¥<.: ztyisécai þÿ�c�0�§�I�f ¬�x�;�£�i�Q�1�1ie-::.imif.;m::s, Iflriaéfci Eew/f3$ ixfefe iiwii 1:2f.i1"'wingififxniisai wing ififxniisai
raefimés as _fur zhe fmsh Eames. This wmpmfison was zmafée ies bmh young and ma_iw'e is:es§sasnp1¢s fkuzzz over

EGL? Fa namaniazr spwsiw in assays wiiii /ifiszz-:fa $c;f!f'fwr and EQ]-r:i??w* ,fzzfbféfm £';1,g,<=sz1em§, exirzzefa offfesliz _§eav£:s
had higher aciivitées, wi-w the diiferéxxcc being Qanicxzizwiy forymmgZwvcs(Figureii). for ymmg Zwvcs (Figure ii).

'Tim s;¢:~mparisr1n ixiyafiicuiaf iniercat 20 us is ¥¢¢c¢':we¢czz auf ap»p:'ezzeh, wiih 132222 young Efmms, ami more

convéfziiénai þÿ�a�p�;�>�r�w�i�t�i�i�i�I�'�¢�£�`�i�C ¬�i�i�n�a�k�t�z�r�e�E�w�v�a�z�s�{�i�f�1�;�;�u�r�§�:�6�)�.�§�Q�r�`�b�Q�£�h�i�§�i�o�z�i�s�s�a�y�5�,�e�m�a�p�p�r�a�a�c�l�i�3�,�=�'�i�a�1�d�e�f�;�i�g�n�i�§�<�;�a�m�1�y�g�r�e�m�g�r�a�c�t�i�v�i�t�y�.�E�z�;�t�i�m�e�e�a�s�e�n�f�B�c�z�c�f�f�f�f�z�s�,�i�i�m�s�h�y�m�u�n�g�w�a�v�e�s�w�e�r�e�Z�i�'�t�i�m�a�f�r�m�o�r�e�a�s�i�é�v�s�t�h�a�n�f�i�r�i�e�é�m�a�t�u�r�i�a�k�n�é�x�s�f�a�s�,�K ¬�s�»�x�§�1�1�f�;�f�e�r�f�i�r�f�f�m�z�f�r�x�v�~�'�s�i�z�n�é�é�a�f�.�T�§�<�:�m�i�§�3�x�¢�,�i�a�y�w�x�n�b�i�n�i�n�g�;�m�r�a�1�a�g�w�p�f�o�a�c�b�w�i�i�h�m�a�i�d�g�>�;�t�1�'�a�<�:�1�i�<�3�r�t�i�>�§�`�f�"�r ¬�%�s�b�E�w�v�f�a�s�,�w�c�:�a�r�e�;�s�x�i�i�m�f�m�t�i�a�i�i�y�é�n�c�w�a�s�i�n�g�o�u�r�a�i�;�>�i�_�`�§�i�¥�;�3�,�f�i�o�£�3�2�1�-�3�m�i�z�t�i�v�f�e�-�c ¬�s�§�n�p�£�>�u�1�3�i�1�§�.witii þÿ�i�I�'�¢�£�`�i�C ¬�iinaktzre Ewvazs {if1;;ur§: 6). §Qr `bQ£h i§iozissay5, em appraacli 3,='ia1de
f;igni§<;am1y gremgr activity. Ez; time ease nf Bczcffffzs, iimsh ymung waves were Zi' timafr more asiévs than firieé
maturia knéxsfas, þÿ�K ¬�s�»�x�§�1�1�f�;fer firffmzfrx v~'siznééaf.T§<:mi§3x¢,iaywxnbining;mra1agwpfoacbwiihmaid siznééaf. T§<:mi§3x¢, iay wxnbining; mra1agwpfoacb wiih maid
g>;t1'a<:1i<3rti>§` þÿ�f�"�r ¬�%�s�bEwvfas, wc: are; sxiimfmtiaiiy éncwasing our ai;>i_`§i¥;3,f io £321-3 þÿ�m�i�z�t�i�v�f�e�-�c ¬�s�§�n�p�£�>�u�1�3�i�1�§�.
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Figizfe 6: A, þÿ�£�r�"�1�h�i�¥�2 ¬�'�£�i�Q�s�10fB<2<;'z'i?:1s subiiiriv and :f2'f<§-rrafar .raffmz iyy extracts from fmsim ami ai|;'~f"1r'i¢~cE samgaiczs of ymmg and
mature ieswes ef £1234 sqweziezs. fer liaefffns. i?i£1;@x paw" disks cx>niain.ér¢g wcrzacts were placed cm a ¥c:a;:1=:rEaE iam; an§ mms

Qfgrowtiw ini;ibit%@n'1§msare>»ei_ A laxgcér zona f:>§"inif1i>iiifrm inaiicznes g;fea&e:wx_icity. For firwmfa, ex wasis were éisscsived
in þÿ�i�f�f�= ¬�d�i�§in þÿ�9�6�-�W ¬�_�¥�¥�i�1�¥�§�S�l�2�S�»A HQWSF ¥»C.§§ (mg. §*`¥ Wig"-L_? in<_ii<>a_t<:s grams tesximiiy. Vakzm; þÿ�w�i�i�h ¬�i�3�z�i�'�E�f�2�1�'�<�:�n�£�§�»�;�£�£�L�f�z�=�5we

:1¥gf§i§=<>aut¥y r!.if?»':reni ax p<'10,f3i by iaoih ANGXQK ami paired £~1;¢:=fts, (mia from Kamsar 5:12 ati 3953;

{§,i..2¢ þÿ ¬�f�§�>�§�4�§�§�%�§�2�i�`�i�0�F�kE§i§-as

As xnmmtionw prcwfcusiy, Yanafzm §zf3s as c2;s:sp¥£f;>11a3iy rich fiom due £0 stmrig ciéizmzziic grzuiicnw,
gwiagicai riivaarsixy ami izs unique position as a excarrizior berwzcfm Central and Semis Anmericaq This pw
rcscarciaefs in she snviabie p<>sizio:n of Ewing awe za: sample exbraaaréiiwrily high eiivfzrsizy over srf;a¥£ spatéai
saws {i,e. high bm divmiiw. 3F*`c~r exampie, the beta éiversiiy <;f;>i_;zf1i3 in Panmzza is e>:1;r§zm¢¥y high compared
is fbrests in Ecuador and Peff.1 {Cor§1ii'Ef.¢£ af, "Z£}i32), wi'L§2 þÿ�I�T�1�&�j ¬�J�£�`.iioristie var§a_2iEmizxgfisurzdin~on¥y68km Emizxg fisurzd in ~on¥y 68 km
zzczmgs dsc Isthmus of ¥*azz§§zn§z (-1°5='kf; fr! af, 3691 }.

`

To dame we Ezave marie, cQ§¥¢cr§at3mainsimzhatzieprescsnaciiversityQfhabiiatgandfisrisiicralfarnenis at 3 main sim zhat zieprescsn a ciiversity Qfhabiiatg and fisrisiic ralfarnenis

iifigursé 'Z}. 'fiaeae irfcfuds savefai National Pafks, Nature ixfiumzmfznts, Pmtected I**`f>x'f¢s£s and F-arcsi' Qesmwes as

wr:§i an þÿ�i�_�n�£�z�;�m�a�£�i ¬�1�n�a�lFark .imé Work! E aefitagc Site. Mos? ofthe fl¢1Jvv=Z::i§'1g glam aiiwxsily {8isin£3113humid is in £3113 humid
and wet l=u»wiam<;i minfaresits {IfI'Afay i9§§7}, SG if wax 'ixzssrf iiaai mucfx of þÿ�r�m�r�i�1�'�z�_�i ¬�§�;�§�§§;¢¥_l<~,a:,t§_ng fzfibrts waste

ta;ga;§c:d_ Now ihzsi we have =s,s¥abi_is£1@é an f;E`fEa>izmt ec~f¥i§ct§=s:§ sysfeuz, nad §';avff: þÿ�< ¬�¢�'�~�f�£�=�1�0�p�e�<�;�§ifzfchnirgcufzs Evr

ifzitiazixxg exémctiens wéaé 21: siziii ia ihfé 33113 (see Methods, 93), we have siarteri £0 sannplc mere ¢i'§s£;ani siff¢s_
The: þÿ�£�U�w�£�a�1�§�s�i�i�x�s�s�a�r�e�d�i�x�i�r�i�b�u�t�a�d�f�r�f�x�x�x�e�a�s�w�r�n�i�s�a�W ¬�¥�S ¬�$�f�i�1�i�3�`�§�§�I�§�i�)�¥�Y�§�é�§�.�{ ¬�¥�~�S�_�R�S�§�,�1�I�`�¢�o�f�x�i�i�c�s�t�i�o�n�s�i�x�f�t�m�i�m�i�f�c�m�m�i�a�m�isiixss are dixiributad frfxxx easwrn isa þÿ�W ¬�¥�S ¬�$�f�i�1�i�3�`�§�§�I�§�i�)�¥�Y�§�é�§�.�{ ¬�¥�~�S�_�R�S�§�,�1�I�`�¢ofxiicstions ixftmim ifcmmi ami
éieuih American spe<:i_e;;, as w¢§§ £15 from $33.6 Mlfsntérz tra lim ?a@zii§=?> Qoasis tr; sar§'1;;§¥=é fwfasifs éhfzrcas ix mifliérll
graéimwi, Several sziiceg aw: if; my ferfzsis, ow n§`i;E1¢ m<;».caadangemdEsabihatsiniffazniraiA¥11»esi<;:z_.Infxrié_¥ii<;»n, caadangemd Esabihats in iffaznirai A¥11»esi<;:z_. In fxrié_¥ii<;»n,
We Emxfe co§2¢r:ts:<§ in four h§g2xim1»i§ sitazsz, twa in Vfagm U1 ?amf.u11a and iwo sims in Cafmai §'ara,f1xua ihai are

;321§*£iQ¥3§ai'§y i!3;£'<§a£"e1rx¢<1, f.Ql`§>ia?ifampafia235%Q§~:f;'s>f"'s,3Zul. ifampafia 235% Q§~:f;'s> f"'s,3Zul.

{`2.}L.3. floikectiaans azac£_fieea¥Eect§1>rf§

The I'fx1mmaa%_nra iiora is mm: f}f1,h_'f§ im; Rimwrs, wopécai Sofas in time w'c>r¥.d {D':Xzx:y l'9§§'?,, Cycas E'§?8,
ffieuiry 1§'5(§, £993 l>§ so we have had fesw p:°<>§a|¢|_na witiz ic!_cf;ti_¥3ca§;ion. All plant þÿ�i�<�:�1�e�:�z�1�_�t�i�f ¬�<�;�a�f�i�-�r�z�r�i�sare nmdc by cms

exeeliezmi team af éieié '¥3Gi?3§`§§Si`S (1?;afZ1cE Aizpma, Biazxca Arauz, Nznyiiza Flora) in cmnseziaaftifan wit1'xTz'zuff;sssor

Mifcya Cfoiwa, 9§_rec£c>r af zize imerbaria at both the ilniv-sfsify <>§`_Pzm,ama azzé ima Smishsoniazz (see Lester of

,$`1r,§;§;§Q1"§}} "Ugg bgtauisgg Ewve z;o§!§,~f.fle<§ 256 f°§1i'Ili§i{.'3'S, £529 gGl`l.Q_{§¥ ami E139 species; 'fforu £f}e:§£>i>ef E198 to Ofciobrer
Z?.G§2» This ixamsaiss 32 sguafxiw of rs.=o;1»i3Qa=,>fer§ng ;:s2a:z£s_. Far 3? 5 species :hey 1;-c»i¥c:<:tcd bmi; yexsng and f£1;%1t§zl'&

waves. En ar¥s¥§i'i£:»fn, 105 species wilh ;;=:"21Cfl§§f§{§'izavs}I?£3&¥'kfecfsiiecieiiiniargexqua.f"fti£i¢z;_Forea<:i_z_ 21Cfl§§f§{§' izavs }I?£3&¥'k fecfsiiecieii in iargex qua.f"fti£i¢z;_ For ea<:i_z_

þÿ�<�:�t�h�g�z�g�;�r�f�;�-�<�:�o�f�é�~�i�i�1�&�e�x�a�m�i�e�c�a�f�i�e�a�w�i�i�f�i�f�z�;�z�§�1�<�>�'�¢�§�a�i�h�e�g�i�a�u�i�s�,�v�<�>�u�c�i�f�1�m�'�s�;�>�<�§�<�2�i�§�§�w�s�1�s�,�a�n�é�§�l ¬�'�.�f�»�§�f�Zthgzg; rf;-<:ofé~ii1& exam iecafiea wiififz þÿ�;�z�§�1�<�>�'�¢�§�a�i�h�e�g�i�a�u�i�s�,�v�<�>�u�c�i�f�1�m�'�s�;�>�<�§�<�2�i�§�§�w�s�1�s�,�a�n�é�§�l ¬�'�.�f�»�§�f�Z;z§1<>'¢§a ihe giauis, þÿ�v�<�>�u�c�i�f�1�m�'�s�;�>�<�§�<�2�i�§�§�w�s�1�s�,�a�n�é�§�l ¬�'�.�f�»�§�f�Zv<>ucif1m's;><§<2i§§ws1s, ané þÿ�§�l ¬�'�.�f�»�§�f�Z

22;li5'5E;£55Qé`é`§`§;;§§75§%7`?§""""'"""W""""`M"""`"""'"""""""""""""""`*`"F;§`¢§?f`§ » »
»._.
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Figure 1 Mapéfiiic þÿ�E�` ¬�¢�1�m�?�>�i�i�f�_�>of ?anamf! if1§_iQa£ing ibwsicé areas (in g_ray§ai1<;i sites Where em1<¥5¢:<;¥:i\;>§zs have þÿ�i�3 ¬�5�£�I�1�¥�l�'�i�2�Q�C�.

f5QU211`@53» Arifiiiimaai sim wixfzare we p§r»p<;»s<: is ¢cs§i¢f:ct arf: aisfa fna_rE;4:d{<>ix'1slr_s). Mzarinrz sims a~ in-1iie;:£x;<1 by airvied
ls§_t¢_:r§_ A sumwaxy of i_Ev=_: séic c¥§:=1mciar§si§ces ami me rsaazzzimz' f;»§'s;>¢ci<:s ooliected iii data at each we Bsied þÿ�¥�Z�f ¬�1�{�3�%�-�V�.Mare
§if:£fa§£esit-ssai¥<:sr1saf-einAgagseniéix8. sit-ss ai¥<:sr1s af-e in Agagseniéix 8.

§§%i @§_§§§§@§»§&$§}5
i. %'3ar1;'<;1 Colorado Iséarsd Naium þÿ�P�\�{�_�o�§�1�z�§�m�¢�§�1 ¬�:#3853 rn, sem_i~~:%¢cif.iss:>ns §}f`§3?§1,¢§2 s_pe<_:§§s
Z. Cimgrfea Natésrswi ?2r¥< ami Fomsa Rescfmz 106% sn, wa; fzwesi, 249 spas-ies
3. Qmax '¥1;>:~z~,ij+:>s  §'~!aii¢=z~_ai_ Fark: þÿ�8�G�8�~�I�3�§�} ¬�}an, prezmatzazw io méntzme femst, 89 fsgzecies
»§»_ ikabefania þÿ�?�7�"�f�3�"�\�i ¬�5�3�¥�%�&�fFark: þÿ�Z ¬�}�-�3�i�?�0m, fi!0f?§I foz~»2$£, EZ!! apacias
5, 1/'(§}£$iiJ'l'E1éi¥fl`f'f§ti'§0¥'f!$1 ¥'zfH'i»r; `zSU9~l=f374 m, §as<:|nI>rxi8n¢ £6 zrrontmée iiarxest, 3? s;;<<.:f>if:_s
6.?1;=¢1u:1a}{ydr<>grap?sic Reserva þÿ�i�Q�¥�§ ¬�)�~i5i3G rn, moniaxze þÿ�§�:�z�i�n ¬�U�r�e�a�§�£�_Z8 §§J1a1=i§;§s
"ii þÿ�s�%�E ¬�s�>�sde éllanspaxea Natistrraai Pwie; ¢¥{§\'3-SSC' sn, monianc fmssig 2% spf,t1c¥ef;,
8. Lis Amistad 1°at§;ff1a§i_@nai ?aer§<; 36553 mf, mcxnaanianc is rsmoniahic ;"a_£¥§i`sure§si, §¥x>1i¢§ þÿ�f�'�¢�3�1�" ¬�.�3�$�;�>�a�r�a�:�§�§�c�>�_�;�4�5�;�s�p�e�e�i�w;>ara:§§c>_; 45; speeiw

i. Ri Mnnmgso Fmrw;c1"1_f>s_:::f~=_f.f:{?;._§z§ I'=fi¥zm_s): $00 rn, prxzfzacfntaxzc
2__ ws Zlazos iw *fialohre Natiw Mcz11z_r_xzeni{?3am;1 Fé}-: S90 sn, mimi loxv§a:1§=~§>f£:szzf;>nE§§¥w þÿ�i�"�§�>�z�' ¬�:�s�a�t�_

3_ C2210 iiaya National Fark: £>f25{%Q 111, rncaeialzc to pfe_H§c§n_z='_me faisxibfesé
6, fi? fiangién F§*ie$c:rv§s:20%rn,ii>w1az1f.if1z<>£sti§:>§'£S§ §*ie$c:rv§s: 20% rn, ii>w1az1f.if1z<>£sti§:>§'£S§

5. §f}mfi<§:n `I"¥a£ie;=r123 '§;§rk, F§ios§>i§e:"a Sc þÿ�`�? ¬�'�1�;�m�r�E�f�§þÿ�E�<�:�z�"�i�¥ ¬�t�g�®Sim; i}~1?i45 rn, fzvargrfzslz Wei forest

6. Chapigausa þÿ�§�?�<�>�1�'�=�s�s�£�}�'�2�_ ¬�s�c�w�e{(§:mact1i_n_é»}:2£i'fJ um, dry ffaresi

?_ §3éf(} Sew Pfoiemed §?or¢:s£; þÿ�2�{�3 ¬�3�~�2�G�i�}�£�`�frm *mfg amt fmfcsi

S, =C¢>%i>a National i>;§a"§»;: GJ? Eé fn, þÿ�I�`�1�'�i�f�£�)�§�3�f�§�v�¥�I�'�> ¬�I�3�§�}�§�i�§�6�,�}�Ezfmesi, very mrxat pfesa=_a<>nmne þÿ�f�Q�_�¥�4�$�$ ¬�`�.
9. Sami; Fi: þÿ�?�'�¥�3�' ¬�i ¬�}�l�`�l�§�l�l§?:é:°k; SQI3 rm, mais? §¢3'»v¥&§§§`o_1'¢f.§i §`o_1'¢f.§i

§Y_.'§l!§IJ§__§;,`_;3_@;4i§_§_L§__?*§_§i§;Q§_{.§§E§§$f§f§,
_*__ Esifa Baslinlcnws Maéne §"~Eati<>|1a% Park; 3, Coibzi Naiivilai f'z1r%<; C. Pufiobelo þÿ�T ¬�~�i�s�1�t�i�P�a�r�k�;�D�.�(�f�u�é�V�i�s�f�Q�i�z�i�r�q�n�iPark; D. (fué Visf Qizirqni
?~JQi¥<111a2I1éari_?z£¢E"azzis;; Ei. '!`al><¢gz1m& iifaiaé W_i_kiiia%: £Zf:_i`ugc:; F. ?<:<;-1% $s?§mf¥f:

_

wp S©w'©©fþÿ ¬�<�"�\�'�N�A�i�'�~ ¬�3_¥z&3;z=___,_f1'~>fW. \*;_@_f§,@_x§_.§f;_<>_§_@_,@;1fIf;r.w'~@_bf>§<=_~<»_~;=1__i;'J_2£T__i1;@
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Pfffwis>aamve¢=§;=¢1\f>ff*f=f<;g¢¢=nz {3i°l'§?§§~f!F{1.2'$§,Fi!6£, r.{3ERW|~£_`1i<V§,{§1§§amiéeng; {3ERW|~£_`1i< V§,{§1§§am iéeng;
pursinfzzni e=;:o¥ogi~<:=a§ és#/a (sec þÿ�A�_�;�>�g�¢�1�1 ¬�i�i�>�-�;'?), In the iieid, mar botanisis are geff craig# aide to ixiamify giants to
faméiy and geuim, wit¥1fh;=Av@§.¥Che¢r*s Mag used is cozéizm spfscies idcntitias in ihe hezbafiam, (ilfien, £h,¢:.s<:
vzmciwzi 33433; repmézzciive s£ru.¢-tnffas, so pizmis we rzzzar§:mdmf;;sit>cJrc<;ismtim¥:`iow~:':r§amifmiiscanbe :md mf;;sit>cJrc<;i sm tim ¥:`iow~:':r§ ami fmiis can be
cQiEec£ad and a d¢ii:ai£iv<:> kkzntiiication nlade. Pfemmaneni vouehcfs are smre:-d. in iwrtmfiia ar §>f;»£ls lisa Universiiy
of Pamizra £12145 Qiw Snzithsonian Tre;>§<>a2 Reaeamia Z11stizute> in kifansarna,

To mixxinzizfa iize ewiogicai izrqzaci of glam cfilfaatirms, we inii~ia¥§y wiiaw 20 g 'fmsfa weight Gi* £eav»;s,,
Leaves am hafvgstcd by hand. ami þÿ�$ ¬�0�r�¢�i�iin zsiploa bags in fi cxsfrjlezf éurimg rrarxspfkrtaisiou tn ibm iabomiary iéaz'
zsxiraction (wi: beI<;=w}. Umm ki species img shown pfmniséng E§§`<>act§'~fity, vm ;n.a§<<: Z1 Iargc: cnileuiiorx
£&{>§)Z`£)Xi$`1§£i§$}§»' SQO g} im' §§uas,s:ag;~ga;idaa§ i}acti<:1»_§2§1i.¥9f1. A signiihsani chalienge én any érug eiisemfearg' progmm
is ilzse aiwiliiy iw <;uick¥'y f~¢QoIi@wiiizpromisingaaiivilyazzéfumsurcthasthefmzniiwsiinnsretaiathe wiiiz promising aaiivily azzé fu msurc thas the fmzniiwsiinns retaia the
aativiéy ofihe afiginak sampie, O§¢l1' pragram in i'ar;azxm has sevwzi advazztagcs -iilai ensure hath rapié and
rrziiafée w=co§l»as::£ions. I¥'irsi1y,f AN is based in Pafiasxm. Sazfxzamiiy, fé-rid sites ti;z'f;n.;ghc>1zt1'a§§amz1 arc rs§a£i*v<:Ey
aacessiblc, so mmrn colifziziien trim sein 'ne mazda ¢f'§E<;iex1£]_y. '2`i1Erd¥y, becaaxse our extraction grrzacedufe seas
fmsh sampies mi HH precessmg follows; sirieft §abpfaiocois,<;iii£`i`ef¢§;¢e§iz;exxracxégmareuniiifeiyQQ pfaiocois, <;iii£`i`ef¢§;¢e§ iz; exxracxégm are uniiifeiy QQ
uaufifa ioss f;'>£`z1<=fi-vity, Ami iifmiiy, because :sur hormzisis are zrained ai þÿ�V ¬�g�@�§�§�§ ¬�i�%�>�'�2id¢>n£ii¥czxt§on ami do nm

éepemi one sham, Exzireq nent fwwaring eve-nm, acczufaw facoéiecrians cam be made at my rims of year.. Aliimgiz
zharf: LS some se-asurfality £0 meprn Qfyezmg kzaves, iaaf ;>1~a@ in me undcarsiory £s mwah num:

czmtirxuszsus, .

To date, AP! has been asécxed te recaiiaat £35 sgafscfies £is§ft s?1ow<:d pramisizag -activity in we béoassaya. Ai!
of iiarsse wsu: þÿ�s�m�;�¢�_�:�@�s�f�~�:�¾�¥�ymm;z§1l¢:cf<;zzwsi'withizzafewwe~;§s;sQE"memquesi;insomepawn:-mxiaxkytsrgémi zzwsi' withizz a few we~;§s;s QE" me mquesi; in some pawn:-mxiaxky tsrgémi
requesia, reaoikmtians were zfz;acE% tm Hex; day, Qver 32% of ihe Spfzcies we reeuiieaiad s:;ain1aiz1s;¢<.i sisn_iias~
þÿ�@�z�;�s�¥�v�i ¬�y20 me Qrigimals. "fféma, our feéaiicctiou success Ims heixiggix. ixiggix.

{Z'.._1.4, Xlxmkciiszm §'z=ocedz1r%
We have xnaaiea Harm iypea cf exiracts; orgarsiz exixrws for the caz1¢;><;:r, Lropical ciiscxase smii Illhf' bioagsays in

fmzzama, §z@fe§§1 ¢;>;21'a.cts fo; me agriwktxfw bieassays in Panama, ané aff,-tanniiied, framionaied saaszmgws for
fi&$f¥§Ti§§ by §0Y¥iI£iS in their l1ig;h~z}zz'Qug%apua amicancer sczrwns. Ali =:>f§';ia@ samples 1213? have mn wliectw ze
date were izwm>andstoredat»~?£>*`<3milrneedeciibrhioasmys,mtzfileiimazhodsofem and stored at »~?£>*`<3 mil rneedeci ibr hioasmys, mtzfileii mazhods of em

cximciinn gumsaéures are éewriieé Maw in Sesztion §f¥.4A

23.2. Nia ?f{ana_gemeat
The þÿ�i ¬�l�'�B�{�3pzajeet has iievszloped an §ZZf'Dl`f§11$t-lik!!! system spcciicaliy taikzrect to our needs ies mair;£aini_r;g

-recorés ofpiani þÿ�t�§�Q�§�} ¬ ¬�Z�~�{�i�G�T�L�$�,ixaasfwrs fr? saznples anti bianssay ami ¢ize;ni<~,ai raasuks. Gm goal me-§mx1ai+:¢t£1e
sys-tern sassy to me emi xc have fbi: 62122 feadiiy wailabie to aik membexs of the '?a_r1anzs.1 þÿ�§�C�§�3�» ¬�3�.�''We haw
écvciaxped an relationai dzuabaae tilat aiores the in'?or*:nm§fir1z ami aléo pemzéiis the sim-:liners efihee pm§e¢1 io

i.nwowavrecords,uwawcrmodifyreooruis,ané@x;3mr£&E1iiimpo-rrthebioassayawaits, wav records, uwaw cr modify reooruis, ané @x;3mr£&E1ii impo-rr the bioassay awaits,
The infavnzziziiwa Sysxefxa is ziivideai in 1'WaKwaiéatzzbaseiofeawfiintheASW.1:z§omt<;;yamiil_passxvora£- a Kwai éatzzbase iofeawfi in the ASW. 1:z§omt<;;y ami il _passxvora£-
g'3ra:°!ec£x>é dzitaimse: a=;¥cf:ssib_¥e via the "ifxtaniei, `§"§"f`r::E<>1s=_>:3, AH éataiaase is written in Mi<;ms»:JP£'s Visual Fms_¥?1f<>
6.6 anfé is the main ff:;j1<>si£oz'y mf :xii the date; it ma¥;1i&i£§s recerés £}fiL§33Rf cfsiiszstions, tfransfers of`samp¥f>s,
cmmieal éxzfszzzzaiien and þÿ�h�_�i�_�:�<�=�:�:�»�;�u�¥�t�.�<�;�.�T�h�e�i�n�t�e�1�*�f�§�¢�2�t�~�a�<�:�c�c ¬�a�£�a�b�a�s�&�i�s�£�1�3�1�.�?�H�`�P�4�a�m�i�u�s�e�s�M�y�S�Q�L�,�f�m�3�a�s�c�&�i�t�i�s�u�p�a�i�a�w�f�l�w�e�e�;�l�£�é�'�o�m�t�h�e�M�I�d�a�t�a�b�a�s�e�,�m�a�k�é�n�g�i�i�p�o�s�s�i�b�l�e�f�o�r�.�a�l�i�m�e�m�b�e�r�s�o�E�i�}�1�<�;�=�P�a�n�a�m�a�§�(�3�§�?�» ¬�3�é�s�;�o�i�;�1�i�a�i�§�1�t�i�l�e�§�p�w�i�¢�i�-�X�S�m�r�a�x�f�z�s�a�n�d ¬�> ¬�?�:�G�r ¬�;�é�>�i�§�_�©�e�£�i�0�n�£�¥�1�i�'�Q�r�§�Y�z�a�i�&�<�'�:�=�i�.�1�a�§�s�o�§�;�i�a�t�¢�L�§�w�é�i�h�e�a�c�h�a�z�x�m�p�i�g�z�n�_�u�m�§�i�1�e�;�"�,�¢�;�i�f�>�w�;�;�_�¥�Q�<�3�b�i�a�a�s�s�f�a�y�r�e�s�u�l�t�s�,�z�i�n�e�!�¥�c�>�<�>�£�»�:�u�p�b�i�o�a�s�s�a�y�r�f�m�a�i�i�s�o�f�2�:�¥�m�Q�t�h�e�r�/�x�s�s�f�z�c�i�a�t�e�P�m�g�r�s�m�a�P�G�I�:�s�c�c�l�s�n�i�i�y�m�a�s�a�u�s�,�s�r�i�i�i�c�a�i�§�'�1�'�z�{�<�>�x�x�n�a�§�i�§�>�1�=�.�Q�Q�Q�h�e�m�i�c�a�i�a�i�w�c�m�r�u�s�u�f�a�c�t�i�v�e�m�,�:�<�>�m�;�;�Q�;�1�z�;�f�j�,�g�w�i�l�l�o�s�z�i�y�r�a�s�i�f�i�e�i�n�i�i�w�f�k�1�°�*�i�é�a�i�a�i�s�a�s�e�,�h�m�a�n�y�m�e�m�b�e�r�a�f�t�h�e�_�A�s�s�<�>�¢�§�a�§�¢�;�I�`�*�1�~�<�>�g�r�a�r�>�z�s�c�a�n�c�<�:�>�1�a�s�;�i�i�¥�a�i�d�s�i�n�f�o�m�z�a�é�o�z�z�b�y�I�i�;�v�i�s�é�z�i�n�g�A�F�I�i�o�u�s�e�U�n�:�a�o�m�p�a�t�e�r�a�f�t�é�z�e�f�S�x�n�i�i�i�z�s�o�r�z�i�a�x�a�,�o�r�h�i�r�r�s�q�a�1�e�s�£�i�r�,�\�_�g�,�t�i�m�l�t�h�e�w�e�b�s�i�i�a�a�;�1�z�f�n�.�i�n�i�s�t�r�a�t�n�z�S�e�n�s�i�t�h�i�s�i�z�1�5�<�>�r�n�w�i�_�i�i�>�1�;�a�s�a�r�1�a�1�£ ¬�a�c�i�u�*�n�¢�i�c�a�n�e�m�a�i�l�.�C�i�x�r�r�c�z�z�t�l�y�t�h�e�A�s�s�o�c�i�a�i�s�P�m�g�r�a�n�z�s�s�e�m�i�t�h�e�i�r�r�m�u�l�t�s�i�c�s�:�W�i�i�n�E�x�i�m�!�f�c�f�r�m�a�-�i�v�i�a�e�m�a�i�i�,�o�r�v�i�a�t�h�a�i�m�e�r�f�m�e�t�a�m�d�i�i�z�e�s�s�e�a�r�e�i�o�a�i�i�c�f�i�i�a�m�t�i�m�§�;�<�¢�n�i�§�a�§�§�2�@�<�§�r�i�a�t�a�w�s�a�,�F�u�t�x�e�a�i�f�i�z�1�z�p�m�'�1�>�v�<�:�;�n�e�s�z�£�§�o�f�i�h�c�a�p�w�i�c�a�i�i�o�n�s�a�m�i�é�a�i�a�i�é�a�s�e�s�a�r�e�e�:�<�_�p�§�E�z�z�e�d�i�n�m�e�r�a�:�d�c�t�a�i�i�b�é�i�o�w�i�n�S�e�f�c�l�i�o�n�5�2�.�1�,�i�.�W�e�2�1�%�s�o�'�h�a�v�e�a�n�i�r�m�f�o�z�m�a�t�i�v�e�p�u�b�i�i�c�w�<�:�h�p�a�g�;�f�m�*:<=::»;u¥t.<;. The þÿ�i�n�t�e�1�*�f�§�¢�2�t�~�a�<�:�c�c ¬�a�£�a�b�a�s�&�i�s�£�1�3�1�.�?�H�`�P�4�a�m�i�u�s�e�s�M�y�S�Q�L�,�f�m�3þÿ�c ¬�a�£�a�b�a�s�&is £131 .?H`P4 ami uses MySQL, fm 3

asc& it is upaiawfl þÿ�w�e�e�;�l�£�é�'�o�m�t�h�e�M�I�d�a�t�a�b�a�s�e�,�m�a�k�é�n�g�i�i�p�o�s�s�i�b�l�e�f�o�r�.�a�l�i�m�e�m�b�e�r�s�o�E�i�}�1�<�;�=�P�a�n�a�m�a�§�(�3�§�?�» ¬�3£é'om the MI database, makéng ii possible for .ali members oEi}1<;= Panama þÿ�§�(�3�§�?�» ¬�3
és; oi;1iai§1 tile §pwi¢i-XS mraxfzs and þÿ ¬�> ¬�?�:�G�rþÿ ¬�;�é�>�i�§�_�©�e�£�i�0�n£¥1i'Qr§Yzai&<':=i.1 a§so§;iat¢L§ wéih each azxmpigz n_um§i1e;", ¢;if>w;;_¥Q<3
biaassfay results, zine! ¥c><>£»: up bioassay rfmaiis of 2:¥m Qther /xssfzciate Pmgrsma PGI: scclsniiy masaus, sriiicai
§'1'z{<>xxna§i§>1=. QQ Qhemicai aiwcmrus uf active m,:<>m;;Q;1z;fj,g will osziy rasifie in iiw fk1°*i éaiaisase, hm any member
af the _Ass<>¢§a§¢; I`*1~<>grar>zs can c<:>1as;ii¥ aids infomzaéozz by Ii; visézing AFI io use Un: aompater af tézef
Sxniiizsorziaxa, or hir rsqa1es£ir,\_g, timl the websiia a;1zfn.inistratnz Sensi this iz15<>rnwi_ii>1; as þÿ�a�r�1�a�1�£ ¬�a�c�i�u�*�n�¢�i�c�a�n�e�m�a�i�l�.ic an email.

Cixrrczztly the Associais Pmgranzs semi their rmults ics :Wi inExim!fcfrma-iviaemaii,orviatha in Exim! fcfrma-i via emaii, or via tha

imerfmet amd iizesse are ioaiicfi iam tim §;<¢ni§a§§2@<§ riatawsa, Futxeaif iz1zpm'1>v<:;nesz£§ of ihc apwicaiions ami
éaiaiéases are e:<_p§Ezzed in mera: dctaii béiow in Sefclion 52.1, i. We 21% so 'have an irmfozmative pubiic w<:hpag;fm* fm*

 """'°`""`""""`"'"""M§§§;"§`i`§."?;`fMW°M"MW"W"W`w?'~335f"55335~3=`¥'?=?`@1"¥$



Pn¢»=§;=§1 1mwug&:¢»»f¥=mgmm Qmwr gums, ww. Meam<§;;_§§,§F§,§'*,»iL§".;§$; 2»j§§_@§1 gerzgjg
ihe proieci, witb general ixaforxnation about £hI_CBG~¥*afxa_;1m;:»_fojesf.;£,_iiaesnap;andgaaiseffing;pfugmmn,pkam I_CBG~¥*afxa_;1m ;:»_fojesf.;£,_ iiae snap; and gaais effing; pfugmmn, pkam
specias coiktctzzfi ami imfoamaiicn on c<:sE§_f;<;:tEo§; siifzs {j};;§~;g'f§§g__ v3;JiA=;§g;3a;za'33a,Q=;§,{},

C..?s. Training and Gntreacia

 A majar goaé of our KZEG is te ;>r0Yi-<§r3£miz;i11g te f>anzsm_anians. 3nt}1c hast ibm' years,
A¥*§ has provided an-£iz¢-j<>& mining, sl1¢d¢:zsi i_néemsi~»ip;~ md ~f,f¢>§;;ni¢¢r epporiznlifcim fax' 13 þÿ�E�>�i�@�E�o�g�§�s ¬�aand 9
Qmxzaxists. Qmzen saxécants c<>m,p3.<:teoramcunxemiyaozzciuetingimirunciergraéuamihesisresearehusingA21 or am cunxemiy aozzciueting imir unciergraéuamihesis researeh using A21
YQWUFCGS W5- 8U5¢f¥*1'¢W, Wd. fam* have rcceivezci B»§a:g2t¢r'§ degrees in ?a11£xma_ an zsdfiitionai two sweats Irma

gmw abrczad for fx Master? pragmm, imc? az ;h1irei was iusi acca_§¥~f~/d iam a i»1'P>.§}. pmgfam in Spain, in a.<&dit_ion,
0126 Camdiazz és 'fizréshiffg iw mscarch fm* a Mii3§Ci"°3 degree fmzzz ?afIc{3'i§i ami me US veiuniaer wal; just
acaegmfed £1129 9. ¥'h,I`). pragrane- in the U$, We have given þÿ�f�?�T�i�§�1�2�}�'�~�{�3�f�§�3�E�i�I�T�S�f�U ¬�E�&�£�3�'�i�Xfsozn Panama Zlflii abroad tim

opgwrturxiiy io ge on botanécai colieciéng trips. We fdaa encaumge tim Eulmime A133 f;hern_is'£s ami 'k><>1:anéz;1s to

sméy Exxgmh axzck in pursaze e§u»f:a2~imm§ Qpgarmrnitics sash as Sheri sgecialry courses or iniemaiéonal sciemfiféo

mfeeii_ngs_ We garxwifie rraieasc éimfz and in some cases i`zza&s.
'

QQ Gzzfmch; A §wy component Qi' þÿ�c�>�z�s�1�*�i ¬�3�B�Gis to pmvidf: ign-formaémn about hiafiivcfsiiy in th;

pabiic, and we have ffmnd éxat giving §re:»;fmfa1§ons E5 as extremely eifeciéve and §rs»?.xp21s§sivz'nze~an_s fa?

acacxrnpiishiug ihis (sm Ai? 4). Parhaps owe of the ima; suoeessfhi Quéfeach prqiects $}§ai§1wmhf:xs uf APE ixave
initiated is se give mike to ¢Eemer§&&r;,f and higifx sahuois, We Qmfe given I3 of ihese in -Ikea Rasa year, and iEf=e;,f ara

exnremeiy w@§§ rsgseivsfi. 3520; eniy éea me za¥£<§ cqmvey in fommtécn flhc-ui the vaiiw and uses Qi §§oéiwrsiiy, but

E¥a<_>y arise p-resziézz stuiierffts wiih mir: mf:>cif>3s fix* cenfifauing in ¥>i_oi¢a;;y. Time bmixmists hams aim given numxzrmss

imp r=:;m§:t11 and ifmfmai imks in park; g§,f,§x=f<§s ami 0§`§§ci;;§s at the Naiiezmai An_t§mr§¢y QF Bm þÿ�£ ¬�z�w�i�m�1�a�m�c�m�'{A`%i§s,3>f§§,
aixé we gives weak! 31 l"I$§'ii¥`$i'1}'di"-3 §oa' Pan_ama:°§ian v§si£u_rs ia Bam Csiumda Isismd. in £he1as£ye;;!r, A31
menxiaczrs gave 3 þÿ�¥�'�a�§�l�a�i�i�:�1�1�e�,�m�X�a�t�i�f�>�1�s�a�3�m�e�e�t�i�n�g�s�,�$�1�2�3�5�1�3�t�a�l�k�s�n�o�z�z�i�i�i�z�e�r�i�s�,�p�a�z�i�z�e�r�z�z�g�a�-�i�s�y�c�e�s�a�m�i�u�a�z�u�r�e�é�i�s�t�g�i�.�I�§�i�§ ¬�3�$�_ai i:11e,mXatif>1sa3 meetings, $1235 13 talks no zziiizeris, paziz erzzga-isyces ami uazureéist þÿ�g�i�.�I�§�i�§ ¬�3�$�_
Drs, Coiey anii Kumi* me sweguiaxiy give iam 1:9 2214: scéentific G033f£E}fi1J$§ ly and tina germs] pmmlizz §r1§.3zf¢ '£,§S_,
£>az_1,amf= and oiéxer co1.m£x"Ec>s._A_éé§tiona§ f:»<1l§"<~:»a<:.E1 acwfiiizs have occxmrcé in aél of the fiissociasm Prczgams,

£1f.3=.3- fig; mfbiqlagicai §nve:nt@sif:s; Gm irwemory efforts me mpamiixzg þÿ�}�L�F�! ¬�¥�§�'�~�§�§�{�?�>�i�1�;�§�l�_�§�£�3c2i"£im ¢.Eésiribu2ion

Qfplarzzs, a sfsfxfiafws ffl? both §<3£3§iSf$i ami cQnsewaf_¥o_vis£s. Al£¥x<>ug!z me tiara of Panama is exirfznxeiy well
kno-wx; for a tmpéeal £39-ra, many afihe <,%>a:~iami_prateeiedareashaveneverbeeninve>fztf>§ed.Thelf;»;.§<;Qi" ami _prateeied areas have never been inve>fztf>§ed. The lf;»;.§<; Qi"
in i'<§~r;°maz'i.rm is pz=fticuia¥E§ nrfxriwzi 'fc»r1E3f.> sims in casxfsm ami wmiiém Panama. However, even fbr wfcii known
areas wi: have beml 'able to þÿ�n�1�,�a�k�c�<�:�o�n�£�r�i�i�>�u ¬�i�a�2�¥�s�.For (':X2i¥Z'E§}f£'$3 81% Bam; Co}o.;°szr2fz Isismfi 2'~I:zr.ufc i'viu;11:m=znt
afiminisiered by fixe Smidxsoniaa, ia arguabiy the hfxst siuéimi irapicai Eefrcst' in zha warlé. *fer zwo aww §a=:1ian_i<;ai
recoftis were reported by our API cQ§l&c£Qrs. In a<§diT£of;, ilzsy were þÿ�:�1�i�'�>�§ ¬ia ccilifi-<;t three spcsiw, þÿ�p�_�r�»�;�:�v�§ ¬�r�u�s�§�y
reprmw from Paaasm, bm iiar which no xf<;uchL=:f sp§;ciZm'Sx1S exigted in I?anama, 1311? ihriiie vQf,=<>§1»ar coi¥¢zc§
are now égpessiwé Lat S'Fi?.i ami the Natiszwul I"§@i`§)-'§fiL¥l1I at iixes (,5x1i'»fs3§°S§l`}f' Q5 ?&i§ef,§na. One þÿ�£�1�]�§�§�)�£�i�I�` ¬�-�I�'�i�f�§�§�'flew

gpeazism o¥:`5§fz~r;pf0co.e §S;;1np7loa:f1cs22e} wma cailmzwd ami img been ami in taxcanomic cxpeafs fm* þÿ�w�'�c�1�"�i�£�§�=�i�:�¥�1 ¬�£�£�m�,

§3§v_j§m Sir¢=ngélwn£;1s; i~nfij§¢;<§mctur@; We izavfz £1336 };1-ovirfeé tefafsnical s2s:;is'§afzr;;1tr§ than Nniimmi
Autfaorigf- =:;-féee Ez; \iii'£11¥,I¥$iE'§i§§ {ANA?=/£}_, the Pas3an1zf,n§a1z_ auahariiy mspansibie fm pmfecmcé areas, cm many
<;>r>¢asiona' (buf dazabaae wsxiainirag if1§'<:11'ma1ion iw bszaaicai þÿ�¢�<�>�E�i�e�<�:�s�i�i�s�a�v�a�i�i�a�b�w�£�0�t�h�e�r�u�t�h�m�u�g�h�t�h�e ¬�~�n�_�i�§�n�=�zis avaiiabw £0 the ru thmugh the þÿ ¬�~�n�_�i�§�n�=�z
L'>a'ta'z;>sse and s'q;;»§3iicsxi£c>f§ þÿ ¬�}�T�£�`�1�§�§�`�§�$�f�¥�§�1�<�§�l�"�§�"�&�£�?�»�§�,¥<`<>§ cixampiés, þÿ�£�3�"�;�1�;�s�c�§�i�`�?�L�l�'�£�i�r�§�v ¬�:�n�'�u�$�f�'�i�<�:�s�i�n�t�h�a�n�r�e�e�e�n�t�i�f�f�f�x�a�a�é�e�d�p�s�n�j�e�c�i1;sc§ i`?Ll'£ þÿ�i�r�§�v ¬�:�n�'�u�$�f�'�i�<�:�sin than reeentiff fxaaéed psnjeci
Qnsiticzqi '*Psm;AgtianaiesMesoameficarxBiaiogical£3f:r'fizio:"{_{,3¥a3?=»»1',=1\I'; Agtianaies Mesoameficarx Biaiogical £3f:r'fizio:" {_{,3¥a3?=»»1',=1\I';
Qgigvgxfffjgg§fg;§rM!£jM¢;;;lm§;q_,g§gyi§§g_;;V;3_§§;!§_i>ma  ,as a "IQ ~ i Ei _n 3 3; 13

__  s;£ati1.;111»:|§t1n;> gcmls ufihe ffoizvantioa an

}3ioiog;§cal ifkiversity, '§am§§¢z3 b_ E'he> boianisis have aim semexi on sevafzai
EMAM commiitws £0 icivniify ' I ' a _ Q _  daxg nz  apiaciefs \

.35 arilss £212 esqgxecms an Peligm para Ia ?¥iTr1'a QQ

?zmz11~11£1, QQKEZZ. They imve Ewipofi cixrffign 4 km sf cc1'uca%io;mE namrs iraiis in rfatrig-os Naiinnaxi Park mzé ixavfs
¥f,ien!ii2r,:d :QM Laarked ;:§Ea§1£@ þÿ�I�f�i�§ ¬�Z�I�`�l�§the mai ¥, And 'fEfu1Eiy, mmf ci2z§zxi>a§a þÿ�i�`�!�2�E�¥�I�E ¬�1�§�§�£�i�`Lo ma Sanchez, in cvnsultatia-zz

lwiz§z Ibr. 'f`@df:£ Qapsoai, has armed 21 þÿ�<�;�S�y�f�é�l�i�i�f�i�i�f�e�r�A�E�A�M�s�e�w�a�y�c�a�n�2�1�;�:�p�.�r�o�v�e�:�a�n�d�f�f ¬�1 ¬�§�§�g�x�e�r�m�i�t�s�,Syféliifii fer AEAM se way can 21;:p.rove: and þÿ�f�f ¬�1 ¬�§�§gxermits,
T¥z@S@ iflclzzaéc þÿ�p�i�;�-�>�f�m�_�i ¬�=�sfor so¥e;2tisi>§ as, wfe¥l as commercial logging o;:=erat§<>ns. A_T~E,<\M has bw: very péeaseai
wiiii the &a'£@='i>as~s§; and, in Nowmbef 2602, hefai a presw <:£»r_1fe:ef;1<:f: ia iasugufate time systfmz, f>;3\£,f\bf§ has
ifxsiicmed thai' Qwe þÿ�§�,�:�»�e�:�»�m�1�}�i�g�m�c�e�s�t�h�e�m�i�n�t�h�e�i�i�z�r�e�i�w�n�t�Q�5�é�c�v�e�i�v�p�i�n�g�f�x�a�i�i�o�r�x�s�a�i�m�s�h�4�§�'�u�i�<�;�i�g�r�»�;�1�s�_�£�1�3�f�r�<�#�:�p�¢�r�;�z�:�;�_�i�£�2�5�b�1�é�:�»�§ ¬�:�»�1�;�a�i�x�f�e�x�r�e�z�a�z�i�é�i�e�g�a�i�o�r�o�v�e�r�z�a�a�i�o�u�s�é�i�o�§�;�g�_�§�z�§�g�_�'�T�M�S�§�i�¥�§�§�&�3�3�S�i�"�~�s�y�s�i�x�a�r�n�5�3�i�n�m�o�r�e�¢�i�e�1�a�~�§�§�£�3�A�P�-�=�¥�_gmces them in the iizreiwnt Q5 écveivping fxaiiorxs aim sh4§'ui<;i gr»;1s_£13fr<#:
þÿ�p�¢�r�;�z�:�;�_�i�£�2�5�b�1�é�:�»�§ ¬:»1;aixfexrezaziéiegaioroverzaaiouséio§;g_§z§g_'TMS§i¥§§&33Si"~sysixarn53inmore¢ie1a~§§£3AP-=¥_ ixfexrezaz iéiegai or overzaaiousé io§;g_§z§g_ 'TMS §i¥§§&33Si"~ sysixarn 53 inmore¢ie1a~§§£3AP-=¥_ in more ¢ie1a~§§ £3 AP-=¥_
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¢>f1¢=¢ap2.¢; znwszegazwf¥°m;;r§fr> omcwf (mf, me, r¢sa4§,F§§1§Ji£Z3{q, W'iEi§@@ 'Hang
We; are aim Fzeiping aa gras:;~r4z~ets cft?;rz120 pmfmclle <>uu:~a<¢zvsiE#oz'=. ?ezzQe i§5o;'~ps; \f<>lu;11;sers and fha

aommumiy Gi Santa lima, wlzieh borders Sobefarxia Nationai Park, are iryixag to devgkap ec/Qmufism sash sim;
634; Egagai comrauniiies can hefzefii from pretectfad areas. We were asked io Emp iizfsm cSt=z£:»Eis$1 mgtare tmiis ami
prezvicie intexpmiiiffs lrz§onzxa£i<>¢a on the wwiagy ami naiural hisiasy sxfihca am.

(JA, }?reli,minary Resalix Irons: Emiepisytic Fungi-
A

'Fha limgi have been czallezi il '*§1y;>ez'éi"fefse" grasp of carga:1§sm§s, and mrb/aps ima most fiiversc gmup witizin
time ihzxgi is iha amiophytifa fungi {i~1§§wksw=;»rFf1 £9E}i, Arnoifi ef ai. 2639, QGQZ), Exzciaixhyms az"<:1:3:a_ir;;z1if.ou:§, may
rmnabez wel¥ ovzzr sx miliian species, and p_roba`£>ly aepfeaeai srzvexai incispmfzinzzat evolutionary £5325 i-nchnding
z§y1nl>i<;rtic, þÿ�;�>�a�i�¥�1�f�;�>�g�e�»�1 ¬�cand safxwoplmyiic rmcfrsinrs {V<;f§1Qe.§f 19%, iiawksxvvrth $93, Poilini WM).

Que stfiking a1¥rii;u£e Qi' andophytic 'fungi is 131% p=r'eva"§en»:e 1:>§<:i':§:rr1i#s§§1g,2 nwéiezkxi int'¢ra:,=£§f,ms with iiwir
hast plains, oiiisr fsnc¥§>;§2:5='aes, hsfE>§vos'es ami paihogens {fL'i¥ay þÿ�i�'�9�9 ¬�>�,$92, Bmw 2994, Saiiémnerx Qi fffv 1éi£>3)'
A_&fxaiEy andephgdes imave been noieé as a pmvca source c>i"r1»ov¢i secs;;»nr¥az§' fmmabfzlites {}§§us'ma§ ami
'fazmiwaalfzn 2¥}0§§, §`¥uQ ei exif. EGQD, Wiéafm ef. af. QQQQ, ikacly ce: af. 25180, þÿ�2 ¬�E�f�§�i�,Sf;§uz}z ef aff. 2§§§2}`

"}`ropie§£ ¢n<§¢>piQy£c¢,; .amy be a pizrticazlariy pmm_i:@k¢g grasp to screen for bioafztlivity bwfusa they are mm:

fiiveme {Arno¥é cr ai. 2863, 2001; i-ess sméiwi, and xxxow £i¥isfsantfainpmentsecnnctarymeinimiifustizzm is fsantfain pment sec nnctary meinimiifus tizzm
rampcmze sgaecigs, in aridiéivn, sms exzriopiegriig fungi are pmlypimficiic W erlwfaf X$'f%, Pmriaai E9-36), having
§$3"f,$£$IZ from snazzy diffefaem ancesimi taxa, there shmnlé be a di=ff:r§ity oi'§bezz§§ca¥ siassfzs e;~:,r§fae§wi wizhiia the

gmxzp, Thazs, wc suggsst fmt tha enmrmous 7£1i'?¢GPQ[)§£}.¥'i¥{i. fiéversisy of iZ1G;?i<:ai»f::¢zz§<2p51§fics may gsm vigis xazany mwci
ieaéa.

We initiateé Coiiectisns Qfrtrl-lIO;>hyii<1 éixzzgi to §e tested in scrfzem with oar Qrigizmi iadustrial parinczst,
£,\f£=:>;nsamo» I~iowc\ff:r, Wham they mezgafi wéih I'Ezfiz'§°ef:acif@~Up5¢:a§nf1;<§kze natzzrai pfoféucss zlivisien was iemai-natazd,
azzé we stnppcsi Qui £>aiic<>%i<>s; effoxts. .During tin: year we wwe þÿ�z�~�f�z�a�§�c�f�s�é�i�f�z�m�i�o�r�l�a�,�w�x�:�i�§�'�>�f�;�>�§�_�a�i�.�x�*�>�<�1�_ ¬�°�!�?�1�f�i�w�n�y�z�:�u�§�;�_�g�,�,�r�n�a�t�u�m�a�n�d�;�s�e�f�m�s�e�e�z�x�i�i�%�&�»�\�'�§�%�f�§�=�o�f�o�\�>�'�e�r�2�%�p�i�a�n�t�s�;�§�e�§�<�:�i�e�f�~�:�,�§�7�!�'�§�3�I�¥�2�5�u�s�'�f�a�<�:�e�§�;�2�<�¢�x�~�i�¥�§�;�f�:�@�z�i�i�a�a�f�p�i�a�n�a�s�{�'�I�>�;�2�m�m�)�w�e�c�u�i�t�m�m�r�x�é�2�2�5�6�p�u�r�é�i�s�a�l�a�t�e�s�a�n�2�%�n�1�a�i�£�e�x�A�£�r�&�¢�t�a�g�a�r�a�n�d�s�i�s�s�s�i�i�i�e�f�i�3�6�?�a�g�n�e�c�i�e�s�i�1�>�a�s�f�2�g�i�<�:�a�i�i�r�a�i�t�s�(�s�e�a�B�i�i�l�a�W�9�-�§�,�A�z�m�w�i�d�e�i�a�f�.�2�2�3�%�f�a�r�m�e�t�E�1�_�»�a�d�{�L�'�v�w�f�§�>�;�m�_�d�t�I�1�a�t�1�;�v�9�5�%�a�v�f�é�i�a�e�z�i�e�a�v�a�s�a�n�d�`�?�`�é�%�o�f�t�h�e�m�f�f�s�e�g�i�m�c�n�i�s�w�e�r�e�i�a�i�i�z�c�z�e�d�.�W�e�s�l�l�s�f�a�f�o�u�n�d�s�x�i�f�a�o�f�d�i�n�a�r�y�f�i�i�v�a�r�s�i�t�y�w�m�p�a�m�z�i�£�0�E�s�n�a�g�z�z�e�r�a�t�e�s�y�s�t�e�m�s�{�A�r�n�~�;�:�f�§�a�c�-�a�i�2�3�%�,�w�e�3�1�5�9�L�m�i�g�e�e�i�Q�i�.�1�9�%�,�B�w�z�m�s�i�a�e�f�a�d�,�l�9�'�?�?�'�?�,�f�i�f�f�z�o�i�é�e�r�a�f�,�2�6�5�4�)�,�i�;�'�a�§�`�f�>�f�'�1�"�n�a�¢�t�i�0�§�1�o�n�Q�a�a�z�i�;�i�z�s�o�i�a�t�c�w�a�s�f�z�n�k�e�r�a�d�'�i�m�c�3�d�a�m�h�a�w�t�<�;�_�é�e�§�e�m�1�§�n�m�c�;�1�_�p�i�m�s�;�1�e�c�§�e�§�a�n�é�i�n�c�E�z�1�c�f�_�e�x�.�¥�£�r�z�z�i�f�L�s�s�a�s�h�a�s�w�l�o�n�y�s�o�i�o�r�,� �r�n�a�z�f�g�i�n�,cfséifzmiorla, wx: þÿ�i�§�'�>�f�;�>�§�_�a�i�.�x�*�>�<�1�_ ¬�°�!�?�1�f�i�w�nfiwn
yz:u§;_g,, rnatum and; sefmseezxi i%&»\'§%f§ =ofo\>'er 2% piant s;§e§<:ief~:, §7!'§3I¥2 5us'fa<:e §;2<¢x~i¥§;f:@zi iaafpianas {'I>;2 mm) we

cuitmmrxé 2256 puré isalates an 2% n1ai£exA£r&¢t agar and sisssiiiefi 36? agnecies i1>asf2gi<:aiiraitsgi<:ai iraits

(sea Biila W9-§, Azmwid ei af. 223% far metE1_»ad{L 'vw f§>;m_dtI1at1;v95%avféiaezieavasand`?`é%ofthemf 95% avféiaez ieavas and `?`é% ofthe mf
fsegimcnis were iaiizczed. We sllsfa found sxifaofdinary fiivarsity wmpamzi £0 Esnagzzerate systems {Arn~;:f§ac-ai ac- ai
23%, we 3159 Lmige ei Qi. 19%, Bwzmsia ef ad, l9'??'?, fiffzoié er af, 2654), i;'a§`f>f'1"na¢ti0§1 on Qaazi; izsoiatc was

fznkerad 'imc 3 dam haw t<;_ée§em1§nmc;1_pims;1ec§e§anéincEz1cf_ex.¥£rzzifLssashaswlonysoior, rnazfgin, mc;1_pims;1ec§e§ ané incEz1cf_ex.¥£rzzifLs sash as wlony soior, rnazfgin,
shaxiw, ggmwiis raw arxé pmserwe of aer-ial fny<:e§i1x1:§ QI: repz*f;>duc£'ivc: stnsctzlres. Cifassificaiima bascfci. on

n;@1ph§>l<:»;,»~y shmwffé high ccrngrzumzfzez wiiix m=_>lenzxJa:= ciassiiica-tions based 0l1§3?'ix5» ssquamm: niata crfI'i`S~ 2, i'*f`§§~;:
ami the 5.35 gene ikmeiai 2£}{)2}. §or i»;mg~1¢:=rm sfwfags of fzmgzaé swims, ws trzsnsfer agar b!:r<:§c<§ma§z1f2¢;g c<§ma§z1f2¢;g
my<.=e1_ia exsisefi iionm ihe growing margin ofpure cuiizires te sieriic pmsiic cfyoviais with disiilied wam' {I3izrfisa¥E
and DorworthI:f3S-'=E, Qiarfgqiang ar mi $953.

(LS. Pmiifxginary Rxsasks from Marine ?l;m£ Cszlleeziczzs
"She G¢swi<:I»z ressszxfaiz greg; at Cffegrm State léaiveraity has embartmci fm an uas;1p;>f;»§;eé c@1if=ab<>ra£ie;a.

veiiix iim Pzmama KIESG Qsfertiiw pasi yea? wiih ii;-_e gpai ef <:or;f.x'ii;u2¥xzg ax new mafinfs ~:1"1p<>;z;:11t£s> thc þÿ�i ¬�3�§�E�& ¬�L�`�iin
iw arstinipaziuxi rmxzwai pcrimi, "i`Ini§ group has focused in recen; years rm the <:x,t~raoffiinafy rich aimmiziatry of the
mafizre c3fanoi1:»a,cter§Lsm Zgvfzgbya zi~:cy'z1sczf£?2, azzé inciuécfs such nQtatzi:*: iinaiirzggs as §hz;t Lsffrzlzrfscixz :iw a ncwoi and

þÿ�;�>�<�:�>�§ ¬�:�r�a�.�tz>m£§Y§bulim< agent {§*iame:E ei ai, 29%, Eéoizizia gf ai. i995}, from a C'L3fE1Q~3Q* -wileciiofx, difi zasxfei

nzeliusaieidexi agent þÿ�5�-�s�.�r�h�a�z�r�1�§�{�i�.�C�3�;�=�,�¢�,�1�0�3�3�g�.�g�,�f�m�L�a�g�a�é�n�s�i�.�i�é�a�f�s�i�i�`�f�:�;�¢�'�l�z�s�x�f�a�i�;�c�r�s�i�n�a�i�1�3�£�@�m�g�i�a�b�m�z�a�,�Q�r�j�a�i�a�a�n�d�G�c�:�°�w�i�r�:�§�£�l�~�9�%�)�,�a�m�i�.�=�m�t�i�i�§�§�a�i�'�o�x�i�s�1�,�a�n�m�v�=�f�£�:�=�§�;�`�a�g�d�s�g�d�i�x�a�a�w�<�;�1�m�r�m�<�:�¥�;�;�<�:�t�i�v�a�5�'�=�a�f�r�(�0�r�§�m�i�a�e�z�a�f�.�1�9�9�5�;�L�i�e�f�a�f�f�,�Z�{�§�Q�E�f�)�.�A�,�n�<�>�2�'�1�;�e�z�r�L�.�m�a�j�r�s�s�c�u�f�f�z�s�t�r�a�i�n�,�c�<�:�»�§�§�§�:�<�,�; ¬�¢�z�<�¥�f�w�x�n�i�i�m�z�m�a�r�J�3�a�j�;�;�5�a�;�1�$�a�i�a�;�z�f�,�a�n�t�i�u�f�a�w�G�x�x�i�i�u�l�w�d�a�'�£�<�1�}�S�U�,�y�i�c�k�d�m�i�§�1�1�z�c�t�'�o�c�,�i�'�a�l�<�>�r�i�r�1�(�M�a�r�g�a�u�x�8�1�a�l�,�2 ¬�i�£�3�2�}�,�a�i�f�)�0�§�f�i�l�1�~�I�a�m�i�f�u�m�g�a�3�g�&�£�k�I�w�h�i�a�h�Q�a�a�s�s�s�h�y�p�f�1�c�f�a�c�i�i�n�a�n�é�i�f�m�e�i�g�f�e�a�t�-�e�s�:�;�x�@�£�-�m�a�y�i�n�m�e�£�?�f�2�§�;�(�}�{�?�.�,�m�e�E�a�n�e�m�a�§�o�v�a�r�i�a�s�a�a�n�d�r�e�n�a�l�p�a�n�¢�§�s�i�n�t�h�e�i�n�v�f�z�r�g ¬�>�£�}�»�c�$�l�§�E�i�n�e�s�c�s�w�n�.�a�i�&�2�é�d�m�i�g�n�a�k�£�`�f�f�a�n�<�:�(�c�>�v�r�=�:�r�a�¥�§�a�v�e�r�a�g�e�G�i�g�;�=�f�»�5�.�§�5�2�%�/�i�)�.�l�i�a�m�f�e�x�i�i�z�z�g�i�y�,�E�w�c�t�m�z�k�z�l�o�r�é�a�w�a�s�@�3�5�0�1�i�s�o�l�a�t�z�f�a�e�i�f�m�m�a�s�m�i�i�L�.�r�z�;�q�,�f�z�¢�s�c�;�;�£�a�m�a�a�i�z�x�c�o�i�i�e�c�z�e�z�a�i�f�r�o�m�E�u�a�z�a�s�d�e�i�'�i�`�m�1�:�>�,�P�a�m�a�x�m�x�i�m�a�r�q�u�m�c�e�t�a�f�.�2�6�0�2�)�.{i.C3;=,¢, 1033 g.g,fmL agaénsi. iéafs ii`f:;¢'lzsxfai;cr sinai13£@mgiabmza,Qrjaia giabmza, Qrjaia
and Gc:°wir:§£ l~9%), ami .=mtii§§ai'oxis1, a nmv =f£:=§;`agd sgdixaaw <;1mrm<:¥ ;;<:tiva5'=afr (0r§ mia ez af. 1995; Li ef aff,

Z{§QEf). A,n<>2'1;ezr L. majrsscuffz strain, þÿ�c�<�:�»�§�§�§�:�<�,�; ¬�¢�z�<�¥fwxn iimzmar J3aj;; 5a;1$aia;zf, anti ufaw Gxxiiulwd a'£<1}SU, yickdmi
§11zct'oc,i'al<>rir1 (Margaux 81 al, þÿ�2 ¬�i�£�3�2�}�,ai f)0§fil1~I amifumga 3g&£kI whiah Qaasss hypf1cf aciin ané
ifmei gfeat-es: ;x@£-may in me £?f2§;(}{?., meEanema§ ovariasa and renal pan¢§s in the in vfzrg þÿ ¬�>�£�}�»�c�$�l�§Eine scswn. ai &2
édmignak £`ffan<:(c>vr=:ra¥§averageGig;=f»5.§52%/i).liamfexiizzgiy,Ewctmzkzloréawas@3501isolatzfaeifmmas (c>vr=:ra¥§ average Gig; =f» 5.§ 52%/i). liamfexiizzgiy, Ewctmzkzloréa was @3501 isolatzfaei fmm as

mii L. rz;q,fz¢sc;;£a maaizx coiieczezai from Euazas dei 'i`m1:>, Pamaxmx imarqumc et af. 2602).
`?'reliminar3f effszts ia ceiifact rnarirm algae in E'anazzza1;avc beer; rmsfardefé þÿ�v�¢�i ¬�¥�1�p�r�r�;�»�n�1�i�5�i�n�gmsazlis.

E;;%_§,Q§;§»3Q_,§J%§,;41ga3 di§;*:§l`§;Qf{f'§}VQ_4¢f;w§§"£lfQN3*§M§>"§'23YOHi§Qzwaisiamé,Bocas§c§'Faroandi}1Q,§;;;§'2;;;A';fg;;1§>,m; ;c;g§@n Qzwa isiamé, Bocas §c§ 'Faro and i}1Q,§;;;§'2;;;A';fg;;1§>,m; ;c;g§@n
955 gggggfjgg gffrzgyg Q§;"4};} Qggg CI.'z!`ii{flUZl{fi}§§ þÿ�¥�§�f�m ¬�#�iPage
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_ ¥»':tm:§paE invat-l59§2£r>f!¥f'fogf§sm D¥¢e¢i<>r1§i,aai, FUSE, Mi§$fe};?_§§~E,@§fL5;-§§Mw`WJili¥8§}"§i§_[TgX
(iiigure '23 havra rfsveaicfi an cxwirxg ééversiiy of sspesias (we have ;>§1c§1>grap§aatwelve:xlifferzmtcyano§aci~';r,ia§ twelve: xlifferzmt cyano§aci~';r,ia§
igwsrfinxeaxs Qi? me snf>1*ka1éz1g þÿ�¢�5�K�i�`�$�I�1�§�`�S�§�0�i�"�i�i�¥�¥�E ¬�l�C�$�S<§@3. þÿ�'�¥�` ¬�1�2�'�0�)�,with bioznasses wc1§ in excess. Qi' =I?za1. reqzrifaai for
¥a:'ge (2 L} caiiezatécas ofscsmai mmizxa cyaxxobactefia. Swafsii smaki alga1,cc§i¢ct%¢;'fns @¥>mi§f1ed,in S%p£embezr
amd ilhatoiacr 2862 have bam workfsé up, anti iim ma_£oz~i_£y of :he czucfe extracis Shaw aciiwy in gzreiézzxinazy
e;Q;~;i4:a§ dissmse aw brim: siifixxzgs biozmsays. "Yhme pare compounds §§1&E¥Rf'<=r»'3 gpmvizmsl 51 known, as wcii a5 two
izavai psptiées thai aff; umm' Qonténuing; iiwastigazima, imva beam isolatw frame one ef the L. majz,f.s=<::¢1f: szfaiazs
coikwied at Races <1=7:%"i`z>r£> (sae ¢3e£a.§¥s in ALP3, Safstixuza 112. 1 .).

£225.24 Coéieazfiiezzs ffm! þÿ ¬�Z�a�'�l�i�w�e�s
Cwicctifans of marine aigac ixave b§>®§zzn;1<}anawesitesintimeCaribbean(Figum?)_in¥§®l<:n»b¢f3093,a an awe sites in time Caribbean (Figum ?)_ in ¥§®l<:n»b¢f 3093, a

mia! of sixteen aigeé wmpias xvevz. cc»¥§ecte:.i fircm four differem iofmiolxs new §'os§.<:»'a§f;1o us§ng S<3E§Ba*§ and

amzrkeli-ng £5223 Qrake, Eiiéeiun Save, Eaya Francaise, Three Siaiarsy {}§t}'1»:¢~se, ihree were ixwcioaiqgae
'

waiieetwé in qzsaniitiac _large ensugh 3591* cheraioai inffesaigasiiezz {¥~2 L}; faux sn<;a§i scale ciziiizciifzzzagi of
ayalxabacimia were ¢2far;;§;e;nimaEimffzsi§gati<>11£256ml)fmdsampiegefarc'1;'i£'ur<=,warntaker;Kms;timeof* far ;;§;e;nimaE imffzsi§gati<>11 £256 ml) fmd sampiege far c'1;'i£'ur<=, warn taker; Kms; time of*
Qzfase; six c§fansE>a£:§@fia1 spc:im<:ns were: mollecisd emiy aa sampks iw cuiturc §i Qragon Same Ur,§=,-@mify_ ip
Gfcifsbsxs 2602, faux <>a1§ew-iioxxs of »a§@.e were ~:;»§:1ta§n¢fmmtimeéi'§f`@rent_simfamumiBggasqigei']1m;;Gm; fmm time éi'§f`@rent_ sim famumi Bggas qigei ']1m;; Gm;

fiiamanisxus :ed 'macf<>a'£.ga {5¥3£§ i:';L}, ixmi tflmc {33GH"Lf,}'i<§ft:aii§Ie£§asCliffwcnistrains,gr {33G H"Lf,} 'i<§ft:aii§Ie£§ as Cliffwcni strains, gr

sgxef/i:i&S of im; gaxuzs L}=fig£1yQ', A, Gikliiiw Sf3s3\¢i§13<$i'}_ ofama of ilm igiier saxzipiwx, 3 tszei ,{,y;;gf;ya ffzajgeggyiq, wg;

me Qbiaézxeei, am! is new gwwing wcii iii Qzcgon, thus validating mfr abiiiry se succassihiiy fransgpm Qvégxg
cultures from ikmama £0 Qregen,

A

'

V

C.f$.2. Iifakiraciicns and 1'feff'ztGii»3z:a¥§-mls'
The "iargest asf iiacz cyar1<;bac:£¢ri;a§ ouikzstiams izzpgmx 6.5 L Wei; mass, 85.3 g £1224 massja mafia in $29

Caribbean Sea neat §'§:rf<>¥m§<;= (Eiguw Z?) was exfraczefi zzxirig the sahenlfz ouiéizleé fb: amine cya nobacteria (see
3%§fGl19'9§ su f§;;;;$lfa.Themga-nice>;1r¢¢:t{¢$,Igf;<15Maisprezsentlyunicieizziiiefin1icrf>aIgaisampieizas $lfa. The mga-nic e>;1r¢¢:t{¢$,I gf; <15 Mais prezsently unicieizziiiefi n1icrf>aIgai sampie izas
þÿ�b ¬�3�9�H'prst?acti¢natf:d' acsoréing to Qur'stfmd,z1r&;>r0iQ<:Q§ Sb? marinas aigwe 22139 descfilwmi in Sfaczion Q9 (see
.¢"i§)§?¢I§ff§X 9). "iiafa mme nther, smailer, <:yasao-Zaaslefi/a¥ wiieciious made from i*~nr£oE>e-lo have aisa beer;
axifacied using our aeranciarci extrac1i=o:za protowi, Gftlw san1pI¢~:s coiiecicd around Bows éezl Tara in þÿ ¬�>�@�z�<�;�=�i�:�»�¢�r
311512, ma Sargest one, a wé spaoinaen of £,yng&;;1a 1¢z=:*;}:z.sc~zzIa" (approx IL wet mas; 56.5 g firy 1'fwzzs:s},11as bam
extmséisd and ffa¢iE»az1a£c<2 acwfding 60 cms stanriafii pre-frautioxmiisn pfcztocmé (W Appcxldix 9),

C.5,3. Qioassays
A :mai of five- eyazzebaciaial made exiracls, fmur fmm  1'<;1r§=;>¥;f;¢}o and ana: fssm Bocas és! ibm; have mera

iested in the siarzdmd brine Shfimgzu t¢>:;i<>ity i}S$&}' (Mayer ei af, §933}. Of fhesff, fmsr wfars active ai ze

;;Qf§<:§;11iratir>n <25 § GG @1532 and two were aciivc at 113 piam. Timm rlloreé pmeni »;:x1:ract§; were fraciicuzmtegi ami than
532 HG? f¥`2`=i?ii0I&S þÿ�'�?�2�t�i�2�S�?�® ¬�filk 33% 9335; 01112, 251}}(}l"f{}l>§;¥;i§) limgbyaf megnsggzfa, þÿ�y�i�f�;�§�E�f�3�e�f�l�i�3�J�b�r�i�f�w�s�i�f�i�r�i�m�p�£�{�§�2�4�;�¥�G�f�f�a�f�s�i�i�f�;�x�1�1�S�L�a�i�1�9�p�p�m�)�,�w�h�i�i�c�s�i�x�f�r�°�a�<�*�:�t�§�<�>�n�s�f�r�o�m�t�h�e�s�e�c�o�n�d�,�a�1�*�3�»�§�>�c�§�a�s�¢�k�E�!�T�0�f�<�>�L�.�s�r�z�q�i�u�s�c�z�d�a�,�w�n�z�t�a�a�l�s�o�a�c�i�§�'�v�<�:�(�a�u�£�0�p�g�?�-�m�)�.�F�r�a�a�i�é�z�z�i�s�f�i�f�o�m�i�h�w�c�i�w�i�i�f�c�s�n�i�i�c�i�a�z�i�o�n�a�E�m�u�;�i�w�r�z�n�a ¬�¥�~�:�i�£�£�i�f�m�a�¥�i�'�y�H�a�c�t�i�c�f�u�e�x�t�e�d�a�c�c�n�r�d�i�s�x�g�t�o�{�f�3�E�i�[�J�$�,�(�¥�{�¢�1�3�%�Z�i�I�?�{�S�a�m�i�§�J�>�f�f�Y�'�.�, ¬�;�£�i�L�i�1�'�e�>�s�Q�x�z�t�i�i�n�e�f�i�i�n�A�P�?�i�n�y�i�f�i�i�f�l�f�i�v�e�p�u�f�f�:�c�<�;�m�;�>�m�'�m�.�d�s�a�m�i�S�¥�3�¥�E�'�Z�i�`�&�}�s�§�:�_�¥�§�;�§�-�g�r�u�f�z�t�.�f�f�a�s�t�z�t�i�o�m�i�£�9�L�f�a�i�e�.�M�L�o�ffli3Jbrifwsifirimp£{§24;¥G brifw sifirimp £{§24;¥G
ffafs iif;x11S Lai 19 ppm), whiic six fr°a<*:t§<>ns from the second, a 1*3»§>c§as¢kE!T0f<> L. srzqiusczda, wnzta also aci§'v<: (au
£0 pg?-m). Fraaiézzis fifom ihwc iwiif csniiciaziona Emu; iwrzn þÿ�a ¬�¥�~�:�i�£�£�i�f�m�a�¥�i�'�yHacticfuexted accnrdisxg to {f3Ei[J$,(¥{¢13%ZiI?{S
ami þÿ�§�J�>�f�f�Y�'�.�, ¬�;�£�i�L�i�1�'�e�>�sQxztiinefi in AP? in yifiifl five puff: c<;m;>m'm.ds ami S¥3¥E'Zi`&} s§:_¥§;§-grufzt .ffastztiomi £9 Lfaie. ML of
these sanxglcs, iogciiicr Wiiii Q13 þÿ�<�;�2�1�i ¬�i ¬�¥þÿ ¬�x�§�i�'�a�§�:�'�£�sEiaw £3655 wiaslziiigzai ia: A92 fm' iussiing agaixxsi maiaxim
icisiass§ania$is anal émagasn' éisease. To éaia, oniy the ofuda ¢x;r§:.<;is= have bw; i11e- M3 a<:ii\fe'iI1t~.h<:e
znalaria a,SS&5f wiih an i£)5;> M § ppm.

H. i?,Yf2S§§lAR{f3Ii þÿ�£�¥�§�§�l�S�£ ¬�f�§�NAND M¥§"I?'H'if)})S

fini, Grgazzimtianai Qvervifzwv of me ltkznansa ECBG
The `i*'1<1r1z1s;11a ¥C{3G` <:»ox§sis§s. of fmxf Aasctéizzis Pmgrazns as illusiraécd in ¥'igu;*<": 3 mafi siewsfibed in éctaii in

£§;ef G¥`f`¥l5§) 91313. }~{@:i"<:¢ we 3l11=f}3i23¥`§l'K3 11116 Qrgarxizaiiofi am? éixfz fkéw of e;izsI1§31c.S and inforfrxaiimm among dies:
£'¥§ffVS'%`i'5!ii fissocaisie Progranxs (A P),

f*i<153 39552598 {R¢,f` gym; ffaga f m: Cnmlinuafion F;>f=ma£ Page
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f,P~§>3~ Ch¢mica% isuiaiinm and struaduza eiuciaaiiam , j"
` Qi þÿ�~ ¬�§�E�'�r�&�s�i�r�l�a ¬�p�¥�2�¢�s�§�s{Llniv¢f$¥Y§f<>f!=*anama} £32

; þÿ�~�m�a�¥�i�f�s�( ¬�¥�¥�a�g�;�e�:�¥�§�S�i�a�m�L�¥�n�¥�v�e�r�S�~�i�i�y�}� þÿ�( ¬�¥�¥�a�g�;�e�:�¥�§Siam L¥n¥verS~iiy}  imeeéat XA! Gmwi=;¥<_ SIRE amz Gregon $i»'atea i}niv@f§it1; i

þÿ�§�§�§�5�§�¥�; ¬�1�?�§�.�a�~�¥�2�§�§�&�¥�i�%�E�i�%�.�§�¥�z�Q�?�§�i�¥�§�`�!�§�1�5�;�"�1�'�§�§�§�¥�~�1�5�>�i�#�'�f�*�§�@�_�¥�E�¥�f�2�§�§�§�§�i�i�%�§�¥�3�§�§�,�z�i�§�5�¥�f�2�£�@�§�_�,�#�i�f�1�f�¥�,�,�!�§�s�§�§�¥�¥�f�¢�¥�§�f�%�¥�1�2�f�_�1�§�?�2�f�f�f�1�1�5�<�,�_�¥�4�v�3�.�i�§�¥�§�§�_�I�F�§�_�¥ ¬�¥�§�;�_�,�i�? ¬�§�z�§�2�5�>�§�§�_�¥�@_,__#1 
and £§§£&ir&§1f5mi3s¥<;>£1 iiéicaifad

The §rt'¢S-i=ar¢I§yragvasn'¥`Qr5*-fibuiicisQt;cur;:»1'1¢vif;>us§u¢i:ess'fuiwaricai$>"E`R,IWitixt.e»m§s'£s'ia1 t'¢S-i=ar¢I§ yragvasn '¥`Qr 5*-fi buiicis Qt; cur ;:»1'1¢vif;>us §u¢i:ess'fui waric ai $>"E`R,I Witix t.e»m§s'£s'ia1

yéant <>Q§§>f;:¥im2s :mai adiis, a naw marine 00.mp<2'>¥x@>:;¥ 53385 im ¥;h$ fxxperLiSf: <>i`1l°Jr. (3rwick`S gfoup at Qxegon
Staw Usxivsrsity. '§'h<=: majoriiry of ibn !&.§'i as;iivE_£i@s wii¥ §£lE£ be based in Pa§aan1s,,-a1'zfi ihe szuliure arm exirzsefiar;

i)F1§1ar£;1c.r¥i21~;tr<>f»°z¥;;&§: mad s:_;'aun§1ae£¢siifi wili be ascorngxiishcxd in iim ii§,s<:i¥£t.i<>:~§ ai Gmgozr State þÿ ¬�}�n�i�v�2�r�:�§�i�£�§�.�f�.A

séiwxnzuic; @'f`tEm Spcnifia maxi iiow cffsamplcs ami iniE>z~znat'§<»:a between ;ii'f§c:~=:ent cor;1;§mz<:z1ts ai' M31 ii;

presentcfi is; Xziguze 9.
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 Qaxtreaw arm éisseminaiicn of
ififaffmatkrn £$TiQt}

Hgzzre F51 Bmw chan of Mseeiate _Qmsgram 1 ae§i~=:§téc:~: as my feizztc to 

The þÿ�§�u ¬�§�=�>�;�a�'�§�z�§�f�a�i�i�c�s�:�a�s�£�1�i�p�sfafffse kay þÿ�f�3 ¬�'�~�I�`�S ¬�§�4�T�1�!�%�{�*�5�iin !\SSf}$i&1<3 !?ffsg1r31'r; E; 3F93 six:-wax in §`igufs: IG. 1.311 Fixgfiias
CQE-eg; is tix: AF lemief mi is i"§§_e 9; of ihc þÿ�C ¬�l�£�"�£�'�¢�E�}�.�§þÿ�}�S�§�1�f�.�:�.�a�n�D�r�,�'�T�h�o�m�a�s�K�a�m�a�r�h�a�v�e�w�o�r�k�e�d�a�n�#�h�a�e�a�c�c�i�c�g�g�y�a�m�i�e�m�l�z�m�i�é�s�n�<�:�»�_�¥�`�a�n�;�i�f�!�z�_�e�r�b�i�v�<�§�a�%�e�f�é�e�f�e�x�a�s�e�s�i�n�!�~�f�f�;�>�§�E�s�a�1�p�i�a�n�i�s�f�m�'�o�v�g�f�Q�Q�y�e�a�r�s�,�'�1�'�<�;�~�g�<�¢�&�h�;�>�:�f�h�a�y�'�C�§�'�§�§�$�i�§�g�¥�1 ¬�2�£�§�w�e�o�f�>�i�§�c�:�u�£�i�o�x�1�s�§�'�f�§�»�L�¥�¢�s�g�y�f�o�r�t�<�:�f�:�_�e�*�§�m�1�z�°�i�a�,�i�p�l�a�n�a�;�a�m�i�w�i�l�i�»�c�<�>�s�x�£�i�H�;�:�_�<�>�t�o�s�i�i�p�e�w�i�f�s�s�i�h�i�s�¢�0�f�¥�§�;�§�i�>�f�§�e�s�'�x�E�.�T�h�c�g�f�W�i�i�i�S�§ ¬�:�r�z ¬�§�3�~�4�m�e�n�i�h�s�a�f�m�u�a�i�i�y�E�n�P�a�n�a�m�a�,�a�s�i�h�e�y�é�m�v�e�f�§�f�3�¥�7�i�h�e�p�a�s�f�2�6�y�e�a�r�s�,�$�3�1�.�M�a�r�i�a�£�~�¥�m�`�E�i ¬�1�r�i�s�E�x�a�s�e�é�a�i�S�"�E�`�i�'�i�.�£�a�i�x�é�c�a�m�;�-�.�n�t�i�y�f�s�n�;�>�f�:�x�'�y�i�s�f�z�=�s�i�w�:�0�r�>�i�E�\�:�i�;�1�i�-�L�x�f�z�,�e�x�t�r�a�n�z�z�t�i�n�m�k�u�x�f�l�p�r�c�f�r�a�c�i�i�a�n�a�t�i�e�n�o�f�t�a�:�r�r�f�:�s�t�_�:�°�i�§�'�e�¥�;�;�§�s�m�L�s�.�S�f�i�m�w�i�g�m�n�i�i�m�z�e�i�n�t�h�é�i�s�-�n�e�i�p�a�c�i�f�y�i�n�a�;�o�n�s�1�a�`�§�£�f�z�1�_�i�c�>�f�1�s�w�i�i�h�D�m�.�K�u�r�s�a�m�a�n�d�C�a�i�e�y�,�D�r�.�¥ ¬�Z�_�§�1�'�r�'�;�f�?�\�~�§�<�:�?�1�§�f�:�s�i�i�i�s�a�s�i�a�a�i�z�n�r�a�l�p�m�c�é�u�c�z�i�s�c�i�x�e�n�e�i�s�i�i�a�n�d�a�R�e�s�s�e�a�r�c�hS§1f.:.anDr,'ThomasKamarhaveworkedan#hae Dr, 'Thomas Kamar have worked an #hae

accicggy ami emlzmiésn <:»_¥` an;if!z_erbiv<§a%e féefexases in !~ff;>§Esa1 pianis fm' ovgf QQ years, '1'<;~g<¢&h;>: fhay þÿ�'�C�§�'�§�§�$�i�§�g�¥�1 ¬�2�£�§we

of>i§c:u£iox1s§'f§»L¥¢sgy for t<:f:_e*§m1z°ia,i plana; ami wili »c<>sx£iH;:_<> to siipewifss ihis ¢0f¥§;§i>f§es'xE. Thcgf Wiii þÿ�S�§ ¬�:�r�z ¬�§3~4

menihs afmuaiiy En Panama, as ihey émve f§f3¥7 ihe pasf 26 years, $31. Maria þÿ�£�~�¥�m�`�E�i ¬�1�ris Exaseé ai S"E`i'i.£ aixé cam;-.ntiy
fsn;>f:x'yisfz=s iw: 0r>iE\:i;1i-Lxfz, extranzztinm kuxfl prcfraciianatien of ta:rrf:st_:°i§'e¥ ;;§smLs. Sfim wig mniimze in théis -neipacify
in a;ons1a`§£fz1_ic>f1s wiih Dm. Kursam and Caiey, Dr. þÿ�¥ ¬�Z�_�§�1�'�r�'�;�f?\~§<:?1§f:sii is as iaaiznral pmcéuczis cixeneisii and a Ressearch
f'%s:~;§s£z,xr§i Prf>fk¢aso1'at(}1egwn Siam Univsrxiiy. Sim wili be in ciazxfge of Xha m§:.1,'§11z; g1anI_<:0iEe<:i§m';s ané

eximciions ami wili make threw iiipa £0 ?anama pe? year. "Fha: f§1I`@*3 fiséri imaazists., ML .f%§z:;>m_a, Ms. Fiores azzfé

Ma éxranv, asa ai! exmarzmly wcii Uainffxi :mi haw: wofked on the pm) sci' :fur several yeam Ms. Lakey and Ms.

Ries :zany auf ex£m1:~li»oz§s ami p;refr¢m£§erzaiiQx>s in the STR] ¥aI§01°a§Q13f. Ms. S§an<;¥1c:z is ibn éaia ;msuag@»1"{sef;
iemar c:»fstffff12~:1r£}. §>a~c§f2:ss@r Iviireya C-omsa ig dirmzlor of die þÿ�1�* ¬�a�1�§�o�n�a�E§~§1er%>a;z~ium ami me Iemrbzafium at ihc

þÿ�S�§�1�"�s�i�i ¬�'�:�s�Q�f�§�§�:�1�n'iffiapicai Rewarch Eastituife, She: wi§1'soz1§i:"§n :ali i£iezziil3<;a1i@-ns of aciive pizaxis (awe letter of

guppori). ik. Valerie Paai (Head Seiemiisi at iixr; Smiiixsonian Iviarine S'iinFcrfi;Pismze,Fiaaficia)wiiiizeip in Fcrfi; Pismze, Fiaaficia) wiii izeip
¢olEe»f:; arxé w§§¥ coniirma¥i.maf:;'0a1gaE idfzntifi-meiosis (sae iemzr of sz151p<:§ft}. Ea afiéitiw, we afxiicipaie
i§avQ%'e'i@g f1uz;2er<>§,=S xiudenm ami voixinieexs in ilw JW1 ;;.<2;i'§'iIfe$s..

m¥;§S;"398f25§U gf-uw, cya?
M

Paige jf§é;W'M W°§S}f1}§§<»¢§<.>@ #wma Pagg
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Gus appfoweia {c£escfii;»ec§ above) of focusing an gzozmg icavcs i£2'°_¥{§ making fresh ¢:x§fra<>£iQns has proved both
fmsiéée aaé i:=.ig¥§Ey e¥`f<::;tivf:` Tims, we pwgacwsc io <;:,>n£ima<: Ehés agapmmém f§`o date we have coiiecstmi

aLpps:<1xix§1a.tc|.y 12% of the i>amnx§aniam fimfa, and éiaavfs 2£mf:ourw¥if:»o£i'@;:1sQucesniraiP&§§}Hki§1Muzi; our w¥if:»o£i'@;:1s Qu cesnirai P&§§}Hki§1 Muzi;

 __,Qme _,__ þÿ�3�2�§�Q�§�§�§�§�»�~�§�.�§�§�.�§�£�§�!�?�!�§�.�1�§�.�<�2�?�>�£�"�?�.�§�_�_�, ¬�»�?�r�!�?�¥�}�,�}�.�§�5�%�Q�3�»�i�§�'�.�f�~�*�.�3�3�.'M he wi#§§,i§#2§51%51?_ib-Q_§19_z@2__Q§_§§Q§§i-w___mWW
Eessmudied fP~§azix>zmE _i"ark;;_. Based on the past year, we afzt§>;i;:=arr; that þÿ�5 ¬�)�"�7�;�»of Zim maiazzisis' coiiection aflfcfres
wiii ix: on new coilectisns, ang; 50% wiii ¥;e reoeli-swing promiaing leads. We cxpezzt in make: new c-oifcr>ti;m$
far þÿ�2�f�}�f�}�~�1�i�D ¬�}xpfscics zannuaéiy,

Most fzaifiizfé new þÿ�c�Q�¥�% ¬�c�t�~�i�»�;�>�n�swifi he srxaaic in naw: zf-¢rzz<:f£e 106358115 in saffasawm ané wsiera ?axzzm1a {`§`igzzr¢
?}. A1f§a»;>agh we hem: mzzée a few coilwing trips to xinés in `W¢s£<=zn imuaina, sevef~ai araaie, such zu; Fcxriuna,
Amisiiasif 'Ham and '§f<;r;ije@ naeci centimw-fi effimt £<> adaqualeiy mfzzplge zheif nniqfae: Qoras. We fdso gfopoae io

afici more co.ii@¢;i§cz;1 sitras, bezzazasa we 12:16 zrfswv sp<~><:~i@s at every sim, ami Ewaaufsc 'KJBQE coiieciéng ciffnzis aésa

pwmote prtiiivciion offixese rvzrcais. We have szzcazessfuily accessaci. allege mare :amaze sims by' 4~whc:ei airive
v'f:I'1icI¢1 and oz:caair;¥m1K,I'31 s'2£}<3i&iZ1£1'§i(1`2££1S§30rii1; dugczm oaznow. Coileczianx in Wf3S1£¢m Mrmma prcfseznu no

aazzxxriéiy ¥¥sE<§, Hawever, fe: the þÿ�i�a�s ¬�s�e�v�x�=�:�¥�1�&�§�_�y�=�e�a�§�'�s�,{fo.iamabi.=zn gxz@ril£a aeiimy in easwm ifaaalna has made 333113
afiiza Darién me þÿ)¤�r�<�"�m�sfor c-Qliecténg. Time £2 na inéiuaiian iixai xiais sifuaticm :viii change. ilu; 'i"£§o1nas
¥~'f.ursafi=1as coilsidemble exgcriaxnca warifing in tim Dariéu, and Zxas oniy smgggesiaé sites (Figure i?) ir; a1'f:as§ha£
izavef aiways bean sail-> ami aim; he and his co¥ieaga,s<:s uorstinue to visif, reg~aEar1y, þÿ�¥�\�3�;�o�:�1�f�: ¬�E�1�'�<�:�}�f�.�:�s�s�,�_srzfe; can awcss

mwix r>£'1iz4;~: bia>zi£varsi'iy of fllmfisafn §"ofn iiaese sims.
Fw sitex in þÿ�£�f�,�l�<�:�r�x ¬�r�a�$�_Fanazna £haé` aw wiikin ai fiifw harris driving ciisiaruze fwrn U16 ia'bG:'aicfs"y, we pisaeze

ksaves þÿ�i�x�;�c�<�1�<�;�\�1 ¬�?�:�~�;�,þÿ�I�" ¬�¥�° ¬�§�i�`�1�'�Itcs the þÿ�e�x�t�r�a�<�: ¬�i�<�>�niaiaorzxtory in Fwmama Céxy am BX§!T§;%£}¥ inarfafvrlimeiy isem i`m!_ic»w§;ag
s<¢CE'icn). ifm' mare zwfaoifz iosaiiws, éfxiiiai fxoeassiag of izzavcm mxomrs cn site; afiaexr þÿ�c�0�i�§�_ ¬�w�a�v�e�s�a�n�swaves ans

homggmizad in 2; Wmifgg '§>¥r:n;l;:r in 199% etI"1a21Q§iftimeisno»r.=E`¢str§¢E£y,eziwppccifinfsiywiihscissors. Q§ if time is no »r.=E`¢str§¢E£y, eziwppcci finfsiy wiih scissors.

Tiza Qthémciifz i1osn<;gena¥:=z is ¥£'f<>z1 stored in an insulaieci sealer {k§&R indlzazrieea, iiceclmcr, EL) at þÿ�~�3 ¬�*tu ~f££}"C
on dry ice for up SG 3 éays before re1umi§;;_ to me ¥aboramr;f where :ha cxxr-acsiozrég are cozwimieaé, 'Fhis sgfatem
3335 vf'e@r£f;=r:~d vor; aihztiveijy. In :iw tiehi we use et§zz~mf;»1 as as so&vcr;t irfsizmaé oi`fna¢£§;f1n<>i mzazssa of heaiih

safety issues aizmaki, the ethanol be: stoian, fiiizanoi is wiihsiy used for the preps raiian <>§'¢':w§;¢ pwnt exizaszés

þÿ�{ ¬�E�§�@�i�§�a�§�i�J�~�f�*�=�r�t�iZ£¥¥23, Cragg ef ai. 'l9'93} and can salawiiisccx cosrapmmzis hzxving a wific fazzgc ofgzoiariiiea. We Eszwc

femzé no þÿ�é�i ¬ ¬�e�r�1�H�z�c�¢in y%e§:§, activity 1§}?"TL{: psftlatrrrs wi"~:en ex£s~a4:ii=ng sanzpiles wish ;11et§aazrm¥ <;1'¢¥%;a§zeE.
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wsmigmr ;f»v<¢¢§§gm@r,*r>r¢g~»am þÿ�E�J�i�r�e�<�1�i�0�r�{�¥�,�a�s�$�,�¥�¢�'�x�r ¬�1�,�2�\�é�i�d�i�$�k�=�s�kþÿ�{�3�£ ¬�R�W�1�C�F�~�°�I¥=5%i¥_i§zr§ He-ggi
When tfioassay msults and i,iterat;fr§: szmfcys suggesf ;:z'omis;=i;ag spscies, 1*eao11¢ct§ena are maée ?r<;>m lmfh

wang ami maimfe iegzvczs. if §#'G1.£I1g iaaws n§'c::::°ia_i1°z spefséms are difffkxzzi-i ta Qbwin, mxié activiiy or TLC gsaétems
are siimilar in maifzzrs fazwes, wa 'wiil }3L¥¥>§m: §Jioasf;1zy~guir%ed fracéimxaéorz wiiix ma1;m'e Imwes, We folioweri 11335

p;'ac¢:=f"Iz,¢re: For idxvmpeffmzam_frm:fes<;e=n5, which hzsé a-zzaiviiy agairasi Byggzxosnnza ma! (T»;mes er af. þÿ�2�G ¬�)�3�}�,
Umzsglaef sgmairnens wéii centinzxe in he deposiied in iiufs Ezefbaria az STIU anc¥ me Usaiversity of Pafsama,

I),3.1,. Biueiaphyfiuz Faxngf (specific nina #1)
We wir!! prfavide þÿ�'�f�3 ¬�}�W�f�§�g�i�" ¬�'�S�C�i ¬�T�`�£�C ¬�$wiih. fxr;di§;§}%jy¥.i<; ?uzzgai Q§jl§i1.Z_E£§§ i§:°§k\\\fi§1g§§2c przgcciiugeg we giavgigped

over the iast few years £0 miéenzt and. isoéais mmfphosgx-ncies (Arnold ez' QL ZEQQQ), Cvlieclioms nf enfiophytic
iixrsgi WH! be made ai the same time as wuz' giant cciiccéans, This has me axivaratdage of ¥;'f:i_ng szoxt-efffecme in
tfsmfzs of travei ami p`¥a,n¥: identi£icmiQn aaé is only passibic bananas we are caélcciing fresh matczriai, 'M wiii
cui*;;a,z*¢;"= endopizyies fmm S1irfaze~si1;1f§E§z=:£% imaf pieces asa, mah' exirac£:°1_gas'zmzI,sl1ip gum cxz§i=m:s in <:a"yovia§s
with §§£st.ii%e& waier {s:ze Swiion þÿ ¬�3�.�4�,�)�,We wi¥§ amé approximately 5{}0-i-0£f¥£} iwiaies per year whim wiii wks'
kms ibm 59% ¢§f`QrC Q5 em: Q5 Lire AP1 tezciazicians,

im. ¥lxt|'m;ii1afn and þÿ�i�~�*�r�<�:�i�r�:�1�e ¬�§�e�f�z�a�t�i�<�§�z�r1?rVa»':efI'zzres far 'i`erz*es%i"i=x! Piauf: (Zzi¥Ec=ct:imx§ {sp¢<;ifi<; aim #2}_
Qrganic extfasxs are prepareci fram 213 g cf'tTr<:si1 i¢:a'sfc.erMn;ihceftmmlicfrsmngcnazesmadeinfhafield, er Mn; ihc eftmmlic frsmngcnazes made in fha field,

Siimpies am iwmégeniwzezl in wok? þÿ�E ¬�i�f�}�%þÿ�§�i�°�1�e�I�§�v�i�1�"�1�g�f�r�c�e�s�i�z�w�s�i�g�i�a�i�o�f�i�e�a�v�e�s�;�p�m�1�8�8�m�i�i�.�)�i�f�:�2�1�'�v�'�2�f�'�:�=�z�z�'�£�;�h�§�e�:�n�;�i�@�;�:�f�o�r�3�6�S�.�'�I�'�h�i�,�S�£�3�f�é�i�i�o�w�e�c�f�b�y�2�m�i�n�Q�f�i�w�r�n�a�g�e�n�i�z�a�i�i�c�n�3�2�n�z�z�f�m�i�m�u�r�n�g�g�w�e�é�w�i�é�k�z�E�l�P�"�i�`�»�3 ¬�}�%�-�I�'�0�i�y�1�f�£�1�r�§�{�]�3�1�'�i�t�:�}�m�2�a�,�r�m�}�.�5�s�i�1�*�u�1�f�r�w�m�3�}�~�a�f�5�"�C�.�S�t�u�d�i�e�s�i�n�o�u�r�m�b�e�r�a�t�u�r�y�h�a�v�e�i�>�i�y�l�_�f�§�z�n�&�e�~�a�2�m�&�n�;�p�r�a�v�i�d�a�s�r�a�g�i�d�ig frcesiz wsigiai of ieaves; pm 188 mii.) if: 21 'v'2f':=zz'£;h§e:n;i@;: h§e:n;i@;:
for 36 S. 'I'hi,S £3 féiiowecf by 2 min Qfiwrnagenizaiicn 32 nzzfmimurn ggweé wiékz El þÿ�P�"�i�`�»�3 ¬�}�%�-I'0iy1f£1r§ {]31'it:}m2a,rm
}.5si1*u1frwm3}~af 5"C. Studies in our mberatury have i>iyl_f§zn &e~a2m&n; pravidas ragidi
mngpicic cx>£fac£i»§m afþÿ�1�m�: ¬�e�f�b�@�2�i�i�f�z�sat 5"'C, even with wry tough ieavss rf'}`Qrii ez ai. A1 995; Aim'

þÿ�h�<�>�-�m�c�z�g�a�f�\�i�z�z�:�£�i�:�h�e�a�a�'�m�_�;�'�1�i�a�i�s�_�1�E�i�t�=�s�r�e�v�x�a�s�h�m�i�w�é�i�h�e�¥�:�h�y�¥�a�z�c�c�m�c�,�é�r�i�e�d�u�a�x�d�s�r�x�f�§�w�,�n�a�t�m�e�m�£�>�<�>�n�;�p�e�f�z�m�a�r�e�,�a�m�i�s�&�>�r�s�f�1�=�a�t�~�?�i�3�°�¥�'�Z�.�Q�n�a�s�z�é�r�r�a�g�e�,�f�r�f�r�s�h�l�e�a�v�f�s�s�w�e�i�g�h�i�n�g�Z�i�!�g�y�i�M�g�a�f�s�x�t�r�a�c�f�.�i�E�§�;�3�v�i�§�a�g�E�s�a�u�i�'�a�x�i�e�a�w�i�v�e�e�x�p�e�f�i�a�m�z�e�W�£�3�i�`�1�{�i�'�l�1�g�w�i�i�k�i�i�s�a�t�i�a�a�i�r�i�e�z�é�a�m�i�f�s�s�e�s�h�E�Q�Q�W�S�,�w�e�h�a�v�e�:�i�l�n�s�n�d�i�h�m�.�t�h�e�y�i�a�i�d�s�f�r�a�n�;�f�r�e�s�h�i�s�z�a�v�e�s�a�r�e�i�w�i�g�h�e�f�i�h�a�r�;�t�k�z�g�s�e�f�r�c�=�1�m�;�!�s�f�i�e�f�i�-�=�3�¢�a�w�:�s�¢�f�I�*�%�5�w�f�§�@�¥�e�:�~�w�i�~�a�v�Q�»�%�é�s�»�;�i�4�,�=�y�§�f�2�g�»�a�s�z�1�r�;�¥�~�g�a�<�§�z�¢�1�¢�§�é�§�1�-�g�~�£�i�m�~�;�;�a�m�'�p�¥�@�»�t�c�»�a�»�;�;�Q�;�s�s�e�l�e�,�s�,�,�1�Q�n�g�.�§�a�x�,�1�x�;�e�a�@�-�s�l�£�Q�n�s�§�,�_�{�:�;�;�z�m�3�e�_�,�_�_�V�_�_�~�_�_�v�_�,�r�a�t�h�e�r�t�r�e�a�t�m�§�n�_�;�s�i�h�a�t�c�f�;�»�u�i�£�i�i�e�a�d�2�_�0�d�e�g�r�a�f�i�a�t�i�c�n�n�f�m�m�p�n�i�i�n�d�s�.�G�l�z�f�s�s�;�'�f�i�s�é�s�w�i�t�h�3�m�g�a�f�m�i�t�r�a�c�i�s�;�r ¬�z�p�r�s�p�a�f�e�r�i�f�e�r�'�i�z�c�s�t�i�n�g�i�n�t�h�e�¥�*�a�n�a�m�a�»�%�a�$�=�c�§�%�i�_�a�>�a�s�s�f�\�.�;�f�s�.�E�a�c�h�v�i�a�i�r�a�c�z�e�i�v�e�s�a�-�u�n�i�a�z�g�m�a�i�z�a�r�w�é�c�¥�a�b�¢�§�i�h�a�l�:�i�%�w�§�%�i�i�m�e�:�s�i�r�a�c�i�c�i�z�x�g�s�i�a�m�g�a�i�w�a�n�d�m�i�n�i�f�z�x�i�z�e�s�}�T�7�r�:�r�r�Q�f�§�i�n�i�i�w�u�s�e�o�f�¥�i�'�w�:�.�£�s�a�1�n�p�i�§�:�f�o�r�i�;�>�i�u�.�a�s�s�a�y�¢�s�-�A�s�z�z�b�s�z�a�s�w�l�f�z�o�f�¥�.�5�¥�}�o�f�t�h�e�c�m�c�l�c�e�o�r�g�z�z�n�§�c�a�x�i�s�t�a�x�a�f�s�w�i�k�i�b�<�;�f�:�a�m�i�;�§�;�'�Q�£�k�;�=�.�c�~�£�i�<�>�n�a�t�f�:�¢�§�l�a�e�f�o�m�s�e�n�d�i�n�g�£�0�N�a�v�a�r�é�i�s�f�b�e�t�e�s�s�i�i�n�g�i�n�t�l�w�c�i�r�a�n�t�i�c�a�n�c�e�r�i�w�i�o�a�s�s�a�y�s�z�z�-�m�i�z�a�D�e�w�A�g�r�Q�S�c�i�¢�n�z�e�s�f�o�r�t�e�f�r�f�s�t�i�s�i�g�i�n�t�i�w�i�:�a�g�r�i�s�u�i�m�;�r�a�¥�b�i�o�a�s�s�a�y�s�.:he aa'm_;'1ia is þÿ�_�1�E�i�t�=�s�r�e�v�x�a�s�h�m�i�w�é�i�h�e�¥�:�h�y�¥�a�z�c�c�m�c�,�é�r�i�e�d�u�a�x�d�s�r�x�f�§�w�,�n�a�t�m�e�m�£�>�<�>�n�;�p�e�f�z�m�a�r�e�,�a�m�i�s�&�>�r�s�f�1�=�a�t�~�?�i�3�°�¥�'�Z�.�Q�n�a�s�z�é�r�r�a�g�e�,�f�r�f�r�s�h�l�e�a�v�f�s�s�w�e�i�g�h�i�n�g�Z�i�!�g�y�i�M�g�a�f�s�x�t�r�a�c�f�.�i�E�§�;�3�v�i�§�a�g�E�s�a�u�i�'�a�x�i�e�a�w�i�v�e�e�x�p�e�f�i�a�m�z�e�W�£�3�i�`�1�{�i�'�l�1�g�w�i�i�k�i�i�s�a�t�i�a�a�i�r�i�e�z�é�a�m�i�f�s�s�e�s�h�E�Q�Q�W�S�,�w�e�h�a�v�e�:�i�l�n�s�n�d�i�h�m�.�t�h�e�y�i�a�i�d�s�f�r�a�n�;�f�r�e�s�h�i�s�z�a�v�e�s�a�r�e�i�w�i�g�h�e�f�i�h�a�r�;�t�k�z�g�s�e�f�r�c�=�1�m�;�!�s�f�i�e�f�i�-�=�3�¢�a�w�:�s�¢�f�I�*�%�5�w�f�§�@�¥�e�:�~�w�i�~�a�v�Q�»�%�é�s�»�;�i�4�,�=�y�§�f�2�g�»�a�s�z�1�r�;�¥�~�g�a�<�§�z�¢�1�¢�§�é�§�1�-�g�~�£�i�m�~�;�;�a�m�'�p�¥�@�»�t�c�»�a�»�;�;�Q�;�s�s�e�l�e�,�s�,�,�1�Q�n�g�.�§�a�x�,�1�x�;�e�a�@�-�s�l�£�Q�n�s�§�,�_�{�:�;�;�z�m�3�e�_�,�_�_�V�_�_�~�_�_�v�_�,�r�a�t�h�e�r�t�r�e�a�t�m�§�n�_�;�s�i�h�a�t�c�f�;�»�u�i�£�i�i�e�a�d�2�_�0�d�e�g�r�a�f�i�a�t�i�c�n�n�f�m�m�p�n�i�i�n�d�s�.�G�l�z�f�s�s�;�'�f�i�s�é�s�w�i�t�h�3�m�g�a�f�m�i�t�r�a�c�i�s�;�r ¬�z�p�r�s�p�a�f�e�r�i�f�e�r�'�i�z�c�s�t�i�n�g�i�n�t�h�e�¥�*�a�n�a�m�a�»�%�a�$�=�c�§�%�i�_�a�>�a�s�s�f�\�.�;�f�s�.�E�a�c�h�v�i�a�i�r�a�c�z�e�i�v�e�s�a�-�u�n�i�a�z�g�m�a�i�z�a�r�w�é�c�¥�a�b�¢�§�i�h�a�l�:�i�%�w�§�%�i�i�m�e�:�s�i�r�a�c�i�c�i�z�x�g�s�i�a�m�g�a�i�w�a�n�d�m�i�n�i�f�z�x�i�z�e�s�}�T�7�r�:�r�r�Q�f�§�i�n�i�i�w�u�s�e�o�f�¥�i�'�w�:�.�£�s�a�1�n�p�i�§�:�f�o�r�i�;�>�i�u�.�a�s�s�a�y�¢�s�-�A�s�z�z�b�s�z�a�s�w�l�f�z�o�f�¥�.�5�¥�}�o�f�t�h�e�c�m�c�l�c�e�o�r�g�z�z�n�§�c�a�x�i�s�t�a�x�a�f�s�w�i�k�i�b�<�;�f�:�a�m�i�;�§�;�'�Q�£�k�;�=�.�c�~�£�i�<�>�n�a�t�f�:�¢�§�l�a�e�f�o�m�s�e�n�d�i�n�g�£�0�N�a�v�a�r�é�i�s�f�b�e�t�e�s�s�i�i�n�g�i�n�t�l�w�c�i�r�a�n�t�i�c�a�n�c�e�r�i�w�i�o�a�s�s�a�y�s�z�z�-�m�i�z�a�D�e�w�A�g�r�Q�S�c�i�¢�n�z�e�s�f�o�r�t�e�f�r�f�s�t�i�s�i�g�i�n�t�i�w�i�:�a�g�r�i�s�u�i�m�;�r�a�¥�b�i�o�a�s�s�a�y�s�.vxashmi wéih e¥:hy¥ azccmc, éried uaxdsr xf§w,natmem£><>n;pefzmare,ami at mem £><>n;pefzmare, ami

s&>rsf1=at ~?i3°¥'Z. Qn aszérrage, frfrsh leavfss weighing Zi! g yiMgafsxtracf.iE§;3vi§agEsaui'axieawiveexpefiamze M g af sxtracf. iE§;3vi§ag Esaui 'axieawive expefiamze
W£3i`1{i'l1g wiik iisatia airiezé ami fssesh EQQWS, we have: ilnsnd ihm. the yiaids fran; fresh iszaves are iwighef ihar; tkzgse

frc=1m;!sfiefi-=3¢aw:s¢fI*%5wf§@¥e:~wi~avQ»%és»;i4,=y§f2g»asz1r;¥~ga<§z¢1¢§é§1-g~£im~;;am'p¥@»tc»a»;;Q;ssele,s,,1Qng.§ax,1x;ea@-sl£Qns§,_{:;;zm3e_,__V__~__v _,

rather treatm§n_;s ihat cf;»ui£i iead 2_0 degrafiaticn nf mmpniinds. Glzfss; 'fisés with 3 mg af mitraci þÿ�s�;�r ¬�zprspaferi fer

'izcsting in the ¥*anama»%a$=c§ %i_a>assf\.;fs. Each viai raczeives a- uniazgma izarwéc ¥ab¢§ ihal: i%w§%iime:s iracicizxg
siamgaiw and minifzxizes }T7r:rrQf§iniiwuseof¥i'w:.£sa1npi§:fori;>iu.assay¢s-Aszzbszaswlfzof¥.5¥}ofthecmclce r:rrQf§ in iiw use of¥i'w:.£sa1npi§: for i;>iu.assay¢s- A szzbszaswlfz of ¥.5¥} of the cmclce

orgzzn§c axistaxafs wiki b<;f:ami;§;'Q£k;=.c~£i<>natf:¢§laefomsending£0Navaréisfbetessiingintlwciranticancer ami ;§;'Q£k;=.c~£i<>natf:¢§ laefom sending £0 Navaréis fbetessiing in tlwcir anticancer

iwioassays zz-mi za Dew AgrQSci¢nzes for tefrfstisig in tiwi: agrisuim;ra¥ bioassays.
`

§§§_§,§_¥§&§§§;,Q}_§.§,§_}_{§_l Extraczas þÿ�&�r�1�§�:�£�<�:�5�§ ¬�f ¬�Zibr Sarwiw by s;>ori;ing on a silica TLC plum zmé s'£aixzi§>g wma

va;rill¥nfsu§§i1r£c acié, §f'ff11li1i¥IS are pfesfmi, 5§i£?»£(}{3 mg nf ammo; is dissoivezi in 5 ml, mfnacltziumoi amd passwd
ibraugh a sgréxxge wiiia 15 g mf psiyamidz {"f`;;;; Bi 125. 32193, 'f'sf'a§¥ 62? ai. I.9§6}, Yhe \=vcigEx£of;><>1y§1:nEis is

aeiiifusteci a-cc-Qrding fa the Qbsefvefi izxnrzize ¥eve=i. The exifacl is eiuieai wil-iz 3G~@»5f30 ,ml of anetfnaxml, Tim

inethanai is amnosfazi in vasua, tim r;x2ra<:iwe§g;h§1fi, t¢.s£s<:i Eb? iasminz; and Cieifmniiicatian is r©pea§edas needed.

'}T2§¢= yifzl-si _is about 366 za 509 mg. f}0f§{2lITl1§{I*£'J is discarfiad af%f¢mx:am1fse_

§r§§j;;sN§3;§f;Qz;g;;Lg_>;;: þÿ�I�'�1�~�¥�z�§�3�'�a�<�: ¬�i�f�>�.�1�\�a ¬�i�c�s�z�s{')`f_]}V¥?1§`li þÿ�=�e�'�x�i�1�a�c ¬�sis ac<:;m1gJiisimd by rcvers»;:<1~p§1aSz: vassuuriviisguid
G-hrfnniaifagmpixy fm 2 MQ mi wfcuzrrn fiiizfsr  §`zfrzz.z¢¥ if>E1z:»'vvi1"zg an appkicaiion iievcfoped in the PFS Ia~:,{ixs;z',='¢i:>;-,y
{simila1' te £ha£ ir; A|2pe'f;<:I'¥x 9). Mier ciryqxacking if cearse ;;r~f>1'c>:~.;i£;:` www um iiliszf f`».u1r1e¥ hai? Mi wiih (Lg silica

gm under vmsuum, £he': resuiiing cvlxzmn is conditianai with meihanoi fagfprox.. 6 bed v<>iun1<':s§. The coiufmi is

fixzn ¢qu&i§f;ra1;wiiltuzasmrtixzgeiueatQg112,r11e£i;a=ze¥~wa£e1'-(ébedvel),'i"_E1esazn;>¥fs(about35%)mg)is wiiltu za smrtixzg eiueat Qg 112, r11e£i;a=ze¥~wa£e1'-(é bed vel), 'i"_E1e sazn;>¥fs (about 35%) mg) is

<}iss9§ved irc; _iii 1:nf:i§1ax1<§L*'waLes and Icmiad sn tim ¢;=<>lumn_ If insuiublc in _111=z£i1anc!fwatm', £?a_§; sasiipla is

þÿ�d�i�s�s�<�§�i�1�.�»�'�e�i�n�¥�(�) ¬�3�%�m�e�i�h�z�s�a�o�h�,�Q�3�3�i�s�m�i�f�i�f�z�a�i�,�t�h�i�s�m�¢�i�h�a�n�o�E�m�m�o�v�e�é�i�n�m�a�m�a�a�m�i�t�h�e�s�a�m�p�i�e�i�s�é�c�i�a�é�u�d�o�n�£�5�6in þÿ�¥�(�) ¬�3�%meihzsaoh, Q33 is mififzai, this m¢ihanoE mmoveé in mama ami the sampie is éciaéud on £56

izoiunm as Qi pawimr, "Yue wwazm is Qiuteai with 6 be-é voinmcs eanlz mf six szzcsbiiezphases:iii szzcsbiiez phases: iii

n1e¥;hann£~\=»fa2¢:,:', 13:3 msiixazzei-~wat<:s, 9:2 m¢tE1£1r1<>1~wa§cr, 1§;l nmetharwi.-»~watx:r, 163 % m§£hssm§ and £90 %

c§§ch¥ornzeihasw. nzeihasw.

1T§g;;;§;§;_4,;g;_4_4f§,,}}`;*1?_e~§;a3gzz@z453;*_<;<,f. g§_§_§§'§_§{§§4T 3 mg ofaamin _fra»:r¥<>z¥ are éismlved in msaxhmat a.nc¥_ a.I.i¢:;x;@is are

p1;;<;<;1;¥ ima; i:>ar~<:Qd<§»»iab2-Eac§ giass '~.=iai.s zinc? §1ri<:invfzmefortxzznaiér£42$1132frati;=iu21$§§g.1s. in vfzme for txzznaiér £42 $1132 frat i;=iu21$§§g.1s.
f§;;3g§§;§i§Jf}&§f*%§§_§l}§_Q_Q§1§`_;5_\,_g§`_Q_§;§'§_i§{_'3Q§'§§§ 'We propcsc to S-and I'é.c'faft%s mr? Sow AgroScie-new (UAH)

þÿ�f�:�>�a�m�i�!�p�f�§�;�_�i�'�z�;�a�<�; ¬�i�a�n�s�f�r�o�z�z�z�1�5�7�3�-�{�é�»�;�2 ¬�}�£�I�i�c�z�'�1�f�@�s�%�3�'�i�§�i�p�i�a�n�i�E�i�}�}�s�5�C�i�£�:�3�S�m�a�i�§�§�¥�3�=�~�?�§�m�z�é�r�i�m�z�?�;�a�c�f�<�;�a�£�g�z�1�®�a�m�i�!�e�y�a�z�x�o�i�a�a�c�t�e�r�i�aami! þÿ�p�f�§�;�_�i�'�z�;�a�<�; ¬�i�a�n�sfrozzz þÿ�1�5�7�3�-�{�é�»�;�2 ¬�}�£�Iicz'1f@s%3'i§i piani Ei}}s5Ci£:3S mai §§¥3=~?§ mzérim z?;acf<;a£gz1® ami! eyazxoiaacteria
_,_,_,._ (,,,,.........,....._,,...,_,....,..,,,,,,,.,..¢._,,,,W...,.W@W~wwWW "m@.,@;m-q&i»%»w»M¢wwmwM»mm.,.~...."M..¢,..._~,.~.~...._..,,~,.~»-¢.m.-._..___._._,_,_

:ws aseezsgc ;f=<@v_ awe;-a; Page _§,E%,5§»,»_ confznwazm Firma; ram
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 =

pamipaz zfmsugamrffvfegyam mamma- (mga, Pm<1,afzs:1<12e~;; i`5=£i§j§{;!_§§K3 *»f§{iQ§i@m éieiwgg

(1 þÿ�,�5�G ¬�¥�»�Z�,�£�l�i�}�1�3mai-mials in totszi) per year: CZIIQG extracts Qhossn fix; prefmoirieneuion wiv bf: th<>s.<:1ha£ are aciiv-2
§n one or mere ofilze Panamawased whale <;¢IE s.mtioan<;e_r" assayza Qi APE, m"E`1~om species for which them wg;

im, Of iiitie, ;zu§;tis%2c§ izzfrirznarwi an the Siwiifzs or gexm aworéing to £ixe Sf;i§*inei¢:r miami;-asa. Fras;£i'For 'For
þÿ�f�I�§�f�1�S�f ¬�'�5�i�`�§�Oþÿ�?�-�5�o�=�f�&�r ¬�i�§£2.55 mg) and DAS (5 mg) aw disxaived in 0.5 ml. <:£`s§1ct12ano§, aiiiqucstefi inte a 96~w¢ii
Qiwglniar ami Qefep Weil, respwiiveiy) piaie and z;ifi<:f;i in vacuo (M EWR 12*2&£} min: and Speed Vac, Savan;
Iw;£fuffJ¢r°zis}. We gropose so send extracis from MQ species (960 §racti<>n;~z) per year.

i;_*;,;;,j*!§@_L§@;;f§M§§;z_;,g;{g->§*act'gve inM§9§ff4§§~§_ijm§§§§§@§: §'zmiiics1§o§§s þÿ�¥�`�c�>�r�.�?�\ ¬�<�>�v�a�r�t�i�s�1�m�z�s�£im rione qasickiy i;>e=a;m.§seé
Novartis usxzaiiy &s:¢:ps an mfiiviéxxai assay amine for less than § f¥\{)i°§f§`§S, Téws, sorrfcz aciives nmterials wiii be
fu-rtim; gxuriiizcd §n MP1 þÿ ¬ Upon receiving ;Jre.Frz§u;l1io11 activiiy- siata 'Qrsrn `Navaf%é3, caaadifiates for héoaasm/~guifi
;>u,;r§Qc;a£i»:m am: uhasen, ggazpies are 1'<~:<~=<:a£i¢c;e»d þÿ�{�_�3 ¬�l�-�1�0�6gg þÿ ¬�»�i�`�e�x�i�f�a�.�c�i�§�,sgpafaled agaifa into 6 erueie §`r:.1<:i§ons QD

þÿ�C�E�8�{�;�U�`�1 ¬niwxods 1ies<>ri¥:1e»¢¥ a%>ov¢>s are ac¥jz;.s11:d for a iarga sanupie), the eriginai arm naw fzacficus are cenzparcd
by TLC* and the aciive fra¢§:§ans are c§§rov:mog§"ap-£3613 into pure QT S¥§`i¥'li*~§3iI{'§ f`ra¢:,:iii.<>ns na C35 iii' LC, W%§e;n
ami? a su§\seé 'af time pnzfmniions 'ffmm r\zwsrs»ad~ph>a:s-e vacuutéx-LC are axziive in Novartis' assays (suggestizzg thai
(353 is an <:ffr2ct_ive.sc;¢atatif:11é ¥3"i¢§§'}£3\§;!, Wiz have Emi gsmfi siuozzcss in purifyéng zzfzrtive <:x>m_;><,>m'u;¥.1~: us¥ng; R?-
3f{?§»,-C (<.3;g;}, in API we izawe both saali-{:rs;mrm'ivc fx1z.x5.prr:paraiivf& capabiiiiies tfwazars fadiai canxpre-ssicn
wiiia £ad»i&1-?ak segments; 'waieers 2996 HYLC ww; _pfseiociicde amy demic? and fraction c-ei¥efc§Q1j\ A1195
£516 puri §r:~ai§<:rss in AP! will be carried Qui usizxg tim guidanm QQ and regular corrsu§tati,o;z mth, me 181%
nsziurzsi prmckxcts chemiszs, e.aijus£i=ng ties waiting soivem smé mixer mu cc;-rsdiiions to opiimézfae s@;mrat¥on of the
almrzffant ¢omp¢uz1ds (ffm Qkzifriztsd an TM3). Pura: Qi þÿ�S�C ¬�`�I�1�i�=�=�~�§�§�¥�i�¥�I�`�f ¬�>fifaoiioas wiii bw rf:i§fmf:io1"ff3¥/ii??fiSforfunixer io 1"ff3¥/ii??fiS for funixer

assay. This agpzozech requires ozziy two rmzmis of þÿ�_ ¬�}�'�a�c�t�i�0�n�a�z�i�o�nand assay, and we have used it with mzcess

§1ifiI1§',ii'1§S þÿ�;�>�a�s ¬�'�y�e�a�r�.Er; #aka tzzsz few months, a tam! af 33 gl-amz species (WP fmaziimns) were detarmiiied azlé

prefmerimrwwé and nested in Iwvafiis' bioassays for anticancer activiby. We 'have puréfieei 2 active cvofnpauggig
and have 5 izww that are aimns-I para. Que: Es a ;j@zr£¢:n£ S5122 i:1iz£i:f£u'>r{S£r£2 is þÿ�z�s�z�a�§�\�I�!�=�.�I�}�~�d�e�§�u�@�n�f�§�e�>�n�i�¥�1�i�s�t ¬�x�n�<�:
»§ea1':@£y§ase}. Tlze stfmctmfétg þÿ�o�E�`�p�u�r�§ ¬�i�c�§�¢�§�,=%`i3£i'v'1?$ COI`¢lf30l11`i§1¥S wili be assigned by AP3 cixamists.

9.5, Eeniagkeaiiyguideé Ma c:raa§ga§ araé þÿ ¬�3�§�>�m�w�b�a�¢�t�e�f�i�=�§�¥ilalleetioxns (spasms aim iid)
We éatend to Qsofxsexlt with ilk. %"f11ari¢ ?auE§ is wor_§fE~rc;;nawnemarine<;1;e,~,;f§=;i;a;1E<><>toaptimim<;@<=,;1~ marine <;1;e,~,;f§=;i;a;1E <><>toaptimim<;@<=,;1~ to aptimim <;@<=,;1~

co§1ecti<>i"f§ Qi' c%xemica21}f»=:if_zf¢1t¢def§ aigal Syerfaiés. Maxim: masrroaégzm am gencraiiy þÿ�o�p�_�p�a�:�n�' ¬�n�¥�;�i�s�£�i�cwasies and
¥he3 ¢i.¢g§sawQ?karriwrais£11rsamir¢@&f;;ci¥i§ai@;~a§zsi'ai>]_is;h.r§wf\iafr;;fa.e>rf>2xEgz1¢exsLiladvmi=rsan¥Eifcibfffl Q? karri wrais £11 rsami r¢@& f;;ci¥i§ai@;~a §zsi'ai>]_is;h.r§wf\i af r;;fa.e>rf>2xEgz1¢exs Lila dvmi=rsan¥ Eifc ibfffl
{LiItEer and Léstic-my 2699). ifsféaeé, s.i.m:e *die :massive sea;u;<;§"1§n§;in32383heiixeCadbhmzn, sea ;u;<;§"1§n§; in 32383 he iixe Cadbhmzn,
were has hmm |x<>ticea¥aiy imwassci algai growth ané <=w;:rgrowi%1 s>;§,<:ora£f¢efs{}3dfm1nés ani). Cafpentcf 2661;
'1`isus, mitch ufihc shriiiaw mei" tmif:i£a»t ia cimsactizzized by a range þÿ�{�}�§�'�§�°�¥�'�i ¬�}�£�I�i�"�{�}�,�z�§�§�§�Z�1�§spwies* '£§f:<:az5=;:ii`i

mas,maEga1 s»§><:ei<:s are þÿ ¬�m�g�a�¥�;�f�:�<�§§"<>;r <:c>iieci_if:>r1. on i§~*: pfexnise ihaz ihe ianzk af za physical defense anuiei imiicaiiz a

<;§§¢i1`§i_<:z§i <§:af¢:sa$f:: §11<2<:31a,;3ism. in ~';>rgzmisms £31211 are mi ggfazexi uxcemively féy fha: n§y;'iagiwzziofsiniixix giwzziofs in iixix

e1"§=iEmnn@ent(i~§xy þÿ�i�¥�}�9 ¬�i�}�.
in the sha1§<>w snbtidai was ofproiesteé bays, sw grasses on a samiy bossans provide: a. si;-zéiesfeé habitai fm

i;;fa_n0?3af;iQr§a, ia ;xfid§tion, syanubaciefis. we ul1i_c;r_1i£<>xzs: 021 smrai ree fs :ami witifi iii3e_i_r abiiity to Six atmospheric
xaiisnrgen, an: primarily rcs;mnsih§<: fm fha high prod.xssti»~i§y ofzacfs »(E;_it£§_f;¢r and §,i£t226%)T11656miazwaigzw 26%) T11656 miazwaigzw
can occnuras. t1e¥Eisepiumes{f~:.§.L;»z§gZf5»=afr,aséisiincig1:Eatirmu§p2,:§fflmI§s(Flgx.'§f:5;fzozJzfi;r}orevengeiatinous piumes {f~:.§. L;»z§gZf5»=afr, as éisiinci g1:Eatirmu§ p2,:§fflmI§s (Flgx .'§f:5;fzozJzfi;r} or even geiatinous
miata am ilu: family imltfsm (eg i'Izo:'rz2i.a£f1znz), iypicaiiy is ivsaiiona W%ii1 iaigiz iéght, ifaienaity mm ir:fz1p<¢ratw@,
ami haw warms :z»::1io11, þÿ�S�'�u ¬�:�}�2�c�@�z�1�c�a�n�f�a�¢�i�§�%�t�a�1�a�i�g�s�d�b�é�o�m�m�é�z�n�g�x�v�i�a�e�r�f�e�c�o�g�s�i�o�z�x�s�"�s�w�a�i�?�z�¢�a�s�'�Q�i�a�i�g�a�f�:�a�r�ecan fa¢i§%ta1aigsdbéommézngxviaerfecogsiozxs"swai?z¢as'Qiaigaf:are aigsd béommézng xviaerfe cogsiozxs "swai?z¢as' Qi aigaf: are

évififzzaf a§ fi ;:fa:"£.i@uiar imtafiozz. Agaizz, 'iksese algae are fxxzmsgzicuzmsiy' free of zassazcéaifsai p='e<§af<;>f§.
°i`i'xfr irmkcreniiy cha ngeféa-ie namre þÿ�Q�f�'�i�`�§�'�1�@�»�!�Y�§�&�I�"�°�§�i�3 ¬envirnnmezzt éiciatfzs that we make as ia:'5>;@ c<>1i<:ctiu»ns as

p0ssi§ie (up to 2 2. =af<;»§ume} fm þÿ�£ ¬�r�'�s ¬�i�'�:�2�1�c�;�Q�u�m�t�e�f�§�n�;�;110zew@f1§'fy sp¢e§<:s. fr; om expefienfxaf, iiae clisiriinutiorx mi"
rxiarinf; ayaminaséeria is ¥§igh_Ey 1m_;3r§:<1ic<§223aEe, varying bmi: in accorqi wiih me saason, we year asfcotiesxion, and

c¢x;3@s.'ure: mf the sim. 'I`¥1araf<;»re, xw pian is Qbtain ezxmugh materia¥ F§'0m Ihe: iizhiaé QQ-iiwtiéitx £6 purify a

su§T¥Ec¥@sa_ta1nof.mAi ufany active paw eexnpwaxaak fezf s£;z:cz"urz: aiaoiéaiian ami pmiéxninary ¥;¥@aut¥vi£y éefsti-ng, In

the case cs? im; zgyanssi;-a<;tm'i:.ai miles:-inns., §§m ;:mtem?Ez§ þÿ�i�"�1 ¬�}�6�£�§ihr þÿ�r�e�<�;�<�>�§�l�c�a�n�b�e�<�>�x�»�~�b�y�t�h�e�'�s�u�s�<�:�c�s�s�1�"�u�¥�&�:�'�§�§�£�i�.�E�f�i�n�g�o�f�£�1�1�1�2 ¬�>�r�§�;�a�r�J�S�n�i�(�s�e�e�S�§�:�'�;�;�£�§�1�§�r�2�l�f�)�'�,�$�)�,�F�`�<�3�f�§�;�n�'�;�§�1�§�?�,�i�_�;�;�§�.�§�,�{�h�<�:�f�a�i�a�i�i�v�e�s�1�c�c�Q�:�s�s�i�i�>�i�§�i�¥�}�f�Q�i�f�'�a�z�1�;�§�§�T�¥�3�g�r�s�i�z�é�i�t�f�y�c�3�¥�2�§�*�1�§�i�f�l�G�&�S�i�l�e�s�E�i�i�w�i�i�é�m�f�a�e�i�i�f�;�1�»�§�`�§�'�s�a�a�i�g�s�u�z�a�o�g�s�s�i�i�e�i�r�<�:�<�:�<�>�i�§�a�c�:�i�e�§�_�}�;�s�h�=�f�m�¥�m�i�s�¥�;�2�e�v�§�§�§�§�§�§�s�s�s�a�§�~�§�,�f�,�"�_�"�W�W�w�a�s�s�s�f�§�a�f�2�§�§�a�§�s�a�»�¢�f�§�§�f�<�>�1�)�W�M�M�"�V�V�V�V�W�P�a�g�e�}�§�j�?�§�W�_�_�V�`�c�w�s�i�m�m�z�n�n�m�m�m�#�P�a�wcan be <>x»~bythe'sus<:css1"u¥ by the' sus<:css1"u¥
&:'§§£i.E fing of £1112 þÿ ¬�>�r�§�;�a�r�J�S�n�i(see S§:';;£§1§r2 lf)',$), F`<3f§;n';§1§?,i_;;§.§, {h<: faiaiive s1ccQ:ssii>i§i¥}f Qi f'az1;§§T¥3 grsizéitfy c3¥2§*1§iflG&S
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was ssf§af2§§a §sa»¢f§§f<>1)
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¥'fE1'>u§§a%1rv~fes1ig;uta>f}¥°r<>graftx rbiwexaor (mai. fam, migqiag; (`§-;£§,R1.-'vf |QW!§~M\,f§£§a§5' }~§_Q¢§;3{

3amp¥<¢s are caliected in #Ima meat; bags nr azipiock ;°:§as£ic bags; by haaé using SCURA ar samr1Af; Af;
Lnderwater phocograph of eac§z spacies <;o?.lf;c£¢:<§ is iaicen fb: id¢z11i£icat§ou gmrposes using a þÿ�S�G�I�*�- ¬�Yfiigitai

<1ir11®i'a{33Sf§~Pi} in il "?=fiAiii°£*J§-i'AK." umirzmvawf §11>using. `iip1'm<:QmpIetic>n of the wi!_e~::£iQn activity, the

samples axe proccssmi immefiiaieiy as fmisws, A few ti§a§'a2en\I§ <;sl'ir1tereszEf;g c.:yano&m>£es*§ai specimezm are

lfilwfl far þÿ�C�¥�£�"�i�¥�'�£�.�1�¥�`�¥�3�(�S ¬�¢Ssfcxion 9.3). I\Aa%er§§x§ fm" chenzim invegiigfxaioa is aéésé to 239% þÿ�e�t�h�&�n�Q�i�Q�f�i�s ¬�:�§�§�1�'�Q�p�»�:�m�.�o�!
ir; ti-ne apsropriais sim Naigene boitic {25(} mi., 59:8 mL, E i., or 2 2). Whiie pazrkéng an aiga. into za. Bettie, smail
asnomnts ofaE<>o}1~i>I are 9o;':2ifwo§sIy aécied ami aiée bottkc is sziwken ie ensure tim thx; sampée tu;-,,=.=f,:¢;;,;11es

csaiafaiaé,wi§izc=mhavingsxmssaierohni.Attheminceéime,twavfzuehefsgxzcimensareD§'C§&1T3din saiafaiaé, wi§izc=m having sxmss aierohni. At the mince éime, twa vfzuehef sgxzcimens are D§'C§&1T3d in
76% ethanol in saaie-:§ "\/V£e§ri§at<@ bags far suizmission to thfr. herbariie a!;t¥2¢`£5`1ziversEiy n.i`?ar§sfxmaz md i*3§"£'R_§.
'Has zfégai sanapies are swsed at aazxbient rempsraium ur=§;iE our mum is Qragcm, ai whicb fime they arm éegzosizeé
ai ~»»21"§ "C iz; awaii sxzrasiian and pr¢~1°%@_ationaticn,

IM. Marine Coilefctiosz Shes (sgmeszific aim #3)
Wa plan to coilect in both me Caribbean and ifacific in order' ie sample a broeuii range of alyl aiivcrsiiy.

Witimin me I'a¢ci§E<>, we mind £0 targfat siie-s in both Gee warmers Gui? of Ci*airi<;§1.i 51% me s2fi1-:ingiy coléer

upw¢§¥ings Eze Qin Gu§E` of ikmama.. All sxuiiaclimns w§¥¥ be maéf: W§¥i'ki}1N1Ei'L§0{}$.§` Park hozzné:aa'£@§, co;§<>m;1i'zatiw;\g
on tha 106-225935 iiswri bcfiow. Examples 0fC03§®£Z§f£31§éi.I¥(§ experi peamiis riegistiatfsd through f§?\¥AivI aw

presentezé EriAp§:1er§£¥¥x fi,

§*3,,;3»_g:§§»g1ei Tow, Wggcm §§aW§§;l;;3,;§; Siiruateé an Panamzfx neriizweswna acasi, ihis mgiuxa §<.>rrs;;.ris&=; ea

pat;:¥\w<>;'¥< of .isiancis afzé sixaiiaw waiicr reefs whicifz ara mwiiy at giepws; of iasx 'lima iii rn, fsifmsugh mzmf:

e'xt§;nta2§sn.ThiscxteasivcEagoonhabifaiiséosninaiedhymarxgroves,gr§1s§=¥>cfi¥$andsand.Prisiima ta 2§ sn. This cxteasivc Eagoon habifai is éosninaied hy marxgroves, gr§1s§=¥>cfi¥$ and sand. Prisiima

inangruve þÿ�2�3�a�.�§�>�i�.�£�9�. ¬�,�.�w�I�1�§�<�;�hvm faurzd. in harbor an ramiy eawurxiefcd ami eaxfrzsorfiizmry ;mz<>§i'E`§:r&ti-can Qf`m_ar§;';e
eywscbactafia, is exmmsiiy abun&ant. fifhe Sznithsrsnian '£`;:u;1iM §?.esez1m11i11sii1"uie {§5'I'R3] is in the inrcmss of

'snnmple-Ying an i5xfEl'¥¥ sive f"f~1aria=: Emiélogieal fesaarch facziiiiy in Bmas dek '}"9n> {y;s"\;;g,;§§;;iJ~f;"15g;§ wkxere vff: iiava

þÿ�"�i�5�m�;�;�n�£ ¬�¥�x�'�u�E�r�"�" ¬ ¬�§�~�&�c�y�?�§�a�s�~�@�z�i�i�~�d�u�r�i�§�2�g�"�<�>�@�§�v�§�<�0�§�E�'�a�x�t�£�i�§�>�f�2�~�¢�E�§�?�3�§�t�:�¥�£�§�i�"�t�i�§�i�$�~�T�¢�_�s�;�i�U�n�:�~�§�~�:�a�<�:�a�m�§�:�:�?�f�¥�f�:�r�o�"�§�s�~�a�%�S�£�§�'�-�é�h�c�-�a�i�t�i�c�~�®�f�#�~
an <:x_i1ms'ive rxfz;s1"in<>z§f,xE.i=>f1:§I g>m~k_ imowxx as E3:a,stEm<=:s1ic>s;§$1arui, w§i<:!x COJ}'§,§JYf$'§7»S 132 squafe km, vffwhicl; 133

squam km are rrsarima, The park pfctects tha Eargast e:;if.;rzz.r1 0-F{ia;§iv3:§ean mazzgzzxves in the i,`3fO1lI1¥§`}' as Wai! as

exmnsive cf;'>ra§ rexfs [;2";>3?3F?=(§' $933. in tha N»:>x~i'§mas§@r;; section of thc park we me þÿ�i ¬�;�'�.�a�.�p�a�i�§�i�i�i�o�ssays wlzielz

marnprése coma. reefs extenéing wer 513% im,

f§9,13Q@§p@Q§;;§§2_;§M§;§1;&;=W§§;;=; A meant Reefiwepez' wp-oft {2"a.nzmfza R¢céMcfzziiQ§ Uwiiaie 2963) pfesezzted
3,2122 raefs <1i`f£1;e:1o:'ih wfiisi, of Qimanza around }?ortf;i;>;~>¥f> af; being sz1=z~;;fi:'sjf2g§3/ §§f§i3E§`§v]j»f, wétiw sz high þÿ�p�f�: ¬
of isard coral cover. (Jar ¥§f~£<>fs11rv<:§,f ofthe shalirzaw szzhiidai in éxis area xe,zvzm¥_e<.4 a izigh -éivarsiiy þÿ ¬�I�3�f ¬�1�§�g�§ ¬�,in

pas-sicukar ¢:y;;§»;§bactefif=» While ihe biomass; eff cysmobacima o!f>s;er'\fcci was þÿ�r�'�f�;�1�s�z ¬�i�v�c�!�ylaw; ihis couié he
srsasonai; séevcxiivaiess, com.pos£%e þÿ�¢�»�:�:�¥�I�c�>�x�: ¬�§�o�z�¥�sever as perifaci of days are Qesztaiaa io yieici sa1fi`i<§ientb§oma_ss for
Qhemicai cxtractimzs,

East of f'<"m£;i¥;~e¥<> is an :ama known as San Biaa, wirich iss mzée-r thc: guriséiaiion af the Karma in&ian5 {CZ§iFtu;;
81 af. i9i3'?}. Hue ie the po-§<¢s2iiai f.;Gn;§i£2xii'y of 12®gwith'ElmKunaindians,wc430notimenfiiowiimrt with 'Elm Kuna indians, wc 430 not imenfi io wiimrt

smxgnles in Qh L3 area of the iflaribbefan.
_

§Q~;°§§§_§;¥;;mQ_§§»§f;ggL;;Q¢§,{§»~i}§§§§§§: Sitsxatwé 39 miles Qfftbe southwest azomeez af Panama in þÿ�'�i�;�¥�§ ¬�¢C}u¥.f<>i"

Chiriqui {_P2;<:EiEc (Hasan), Ceika is a 493 fun? isiand whicia was slwlared sa zaaiicnai pa=r$¢_ in Wiki. þÿ�"�E�?�1�<�$�k�n�§�x�r�i�z�1 ¬
erxvixrmmfcnt ammxci þÿ ¬�I� �w�o�r�i�a�i�-�r�f�i�i�m�c�w�t�x�m�i�E�i�n�?�i�i�i�;�<�§�i�v�;�a�r�s�<�1�,�p�r�i�s�i�g�f�é�m�z�f�e�a�i�i�s�,�a�m�i�i�h�e�i�s�l�z�m�d�w�i�t�h�i�m�s�u�f�r�o�r�m�d�i�a�g woriai-rfiimcwtxmi Ein? iii; <§iv;ars<1, prisigfémz feaiis, ami ihe islzmd with im sufrormdiag
mariimzz z~<:zse=si% is cumrrxiiy vnderkeview as a Wow Ee¥er;Etug,e Sis: sfas part of f§I'<£}. The re¥at§-veiy xfabie and

warm fsmzpeméures ir: tim þÿ ¬�i�L�1�1�f�s�:�fClxiriqlzi me nwamiiesl én friii?`¥Tm'm';<:<;:s; in semi reef? growth and eomrriwmiiy
simcium (§`§{jy'x>£1 and !'\/Eaié i§}9'§'}. Gcfiamily, of;>ra§ rash; are xnisre 5h°i,!¥'l£{E¥T°\`f) Larger ami hmm a grrzairsx wariisal

¥>:;i¥¢;iup amd, za ¥§§g§2¢:a' spscifss diversity in þÿ�1�1�<�1�r�i�»�i�1�p�w�f�.�2�§�l�_�§�|�2�.�,�_�w�w�i�é�m�P�2�L�r�2�a�m�a�.�£�h�z�1�n�i�m�i�3�}�}�W ¬�l�.�;�i�I�`�l�g�<�2 ¬�n ¬�¥�2�1�§�.�=�'�i�'�/�&�3 ¬�f�;�§�f�;�awwiém P2Lr2ama.£hz1n im þÿ�i�3�}�}�W ¬�l�.�;�i�I�`�l�gþÿ�<�2 ¬�n ¬�¥�2�1�§�.�=�'�i�'�/�&�3 ¬�f�;�§�f�;�a
Panama. '?izx: iwst devc¥z>pz_:<,¥ rarefs in the ihaii" of {I3?'1i1'i;;-ui have »'<:s.ft£<;a;E lmilfhxgzs of '§ $412 szmtizrs þÿ�s�a�2�z�d�1�i�z�a�> ¬�i�m�u�m

zzgaa ef MSU() year; {¥£}l5m11 ami Mazé ¥§9?). '§"ts¢ Pfzciiic sham Gif Pzmama have zz z§§ver:~;¢: cond fmmza,
:~epff¢;sc:n=§i1§g *S*£% of the ggeswra of ma easiem Pacéfk; rf:<¢¥~~bui£§§%ng spacieg, :many þÿ�o ¬whi<;?:§ are fozmd in me fini?

Q? ilizirifgm (G-iyrm ami ?~A`a_tf5i E9S§`?), Sincm Coiba if; same {i§5;5f3ElC£% from thee; rzzairfiand, it- ig mfggeiy ffm; of

aceji111eizta£ion 1=@sr3E;i|zg_ §?om__ gr;ezi.r1§2n"1cl___§i§ni"1:~z*f:szLz1ii0§1 ag! Ugg clean r@ci£<>21rich<=Qmpian~;¢u1 £<> 21 rich <=Qmpian~;¢u1
;»;~a§ aamsea QR-mf, om-11 D395 c¢fz¢§m=@=ammisf#age mmisf #age
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§>f:,M§m m~»wsg&s¢rn»f<=Qr@m §f>iff>e=:<>f§1,a@e.f=im; am¢¢<1se;< þÿ ¬�§�§�R�W�§�{�`�3�I�<w§§§§g3 
Qf'i'ac%{ic marme organisms not found cl<>sf».:z' §1"i$f>Z('}i`¢. As such ii is m1£ic%pate<§iU be s. unique þÿ�8�£�}�}�E ¬�§�C�U�O�f�lwe for
marine a¥ga<¢ ami azyanoizaé; mia.

Ike þÿ�G�§�1�f�`�Q�§�P�3�!�1 ¬�£�i�§�_�§�_�;Reef éevf;/ziopmezaf in iba þÿ ¬�`�i�u�2�f�c�=�f�P�a�1�l�a�m�aosmsfs aiawst éxsiusively on ibe Yeari
isizmds ami Isis; Iguana, The iargest aggragaiion mf coral reefs is þÿ�l�0�£�} ¬�¥�.�¥ ¬�i�i�x�e�P�s�m�f�i�I�s�§�a�&�§�2�<�§�s�,�5�3�g�o�n�g�:�o�f�5�3iixe Psmfi Is§a&§2<§s, 53 gong: of 53
fsck ¥s¥an§s, isieis and simals simawai 'FG km south of Qanama City. in tifxis arm, ihe nxaagimunx reef cIefp£h is 34
rn below wwf. £J11rpe~ts Q£`§E%am.en£<>@;s algae am iirmwri £0 wvzzrr large areas af ike reef fied; on Qrscz Z 3 .7 ha

axpansa <>_{'C`;anta<£s>m Isizmd.. '¥"Eae þÿ�1�a�f�g�¢�:�s�.�:�r�@�e ¬�o�|�`�?�§�§�;�eifmrl isiansis és Sabuga `Es1anIsa),whichis:=§shailaw Isa), which is :=§ shailaw
ree? mi1:1.&£e»:l by xx few massive r=zef"s;>m:ie\s wiwre reef fissizas axe Qiien -obsmfm feefiing on iurf aigac. iguaaa
3Sif?*¥¥-£2 5 km WS? 'iff HH# ='\2212<'1~1'f> P¢~'¢¥¥EfTSi~¥¥%1 is tke sim c:»i`ti'z<= Eargfmi mei in the Gz1ii`ofi°'anama (16 Iza}a£1»:§ was

f¥e<:£afe,d a wildhfe refuge in 1983" Elie have yei to exgaiex-zz éérsiiaanri tha promising aigai 1>§»;d§/mitff Q? ihssaz
Gu_l£t`of}T'ana1na sims-

117. Taxonomy of Aigaé þÿ ¬�§�r�>�i�2�2�c�t�i�n�r�§�s11-specife aim #Q
izientiiication ef snacroaigae wiii be made primariiy with Sze aid ow big§'}§}'G£¥¥I1{)1'6h'3{1S§V4'3 guéiic QQ the

marizze þÿ�£�%�f�g�§�i ¬�§aftim ilkxxéhbcxzn pfgwvideei by Liiiéer and Litiier þÿ�{�2�f�1�>�G ¬�}�}�,�,which §m:»vi§ies as superb resozrrce fm

idcmifyizzg marine plains §rcfzzn 2: comgmite QF anaz~p`ho¥ogy (onma:;d§ag anim' phozuggzaphs), anaf<>sz1i<>&i Mia;-as
(Que draw§ngs}, and eicariy þÿ�u�z�z�f�m�h�w�r�r�o�z�n�i�c�£ ¬�e�§�c�r�i�p�i�i�a�n�s�_�L�i�t�é�i�f�r�r�a�m�i�L�i�r�t�i�e�r�h�a�v�e�a�i�s�a�p�r�a�d�a�c�w�a�g�e�n�a�m�ifmhwrroznic þÿ�£ ¬�e�§�c�r�i�p�i�i�a�n�s�_Litéifrr ami Lirtier have aisa prada cw a genami
gaidc to ihif §5r#,z§1¢n§ ¥:'acific iioza (29%), I\ff¥=::fs¥;r@wn£§y,2z§1exier1$.ivf3 ifsmaxrm survey ri-nai¢_rmi~:en as pan of a

?¥z.§TJ, projezcx by Wyse? þÿ�(�2�-�1�> ¬�f�2�}repczted. a mai of 3% Caribbean Qaxaf QI? xvixialz YES appaarsd to be new

recoifis, fl-RCI ISG Parsiilc mm, of which 3? wma wwf ;f"»;>r_Parf:1ma_ Thus, including prmfims refzorfis, evsr 4%
taxa E?/save: been dccumemzé im dam $;3¥x:fmir1&zti0;§s ofthe 2500 sgxfccifnens c<§§}fsc:1i=af§ from hQr£;_@@as1s sf
Panama in £3123 study are ixzuzompieie to daire. Wysor eat af. (2903) also; ramen ihat ,a Qiesaiure survey mveaied
that macf<3a!,ga£ci?1finEwmazxla acfméiyhigherthanin:nessowe:canariasofmics:iheikrébbmnoraiu; in Ewmazxla  acfméiy higher than in :ness owe: canarias of mics: ihe ikrébbmn or aiu;
easemx Pa»;£f`is», þÿ�'�}�f�i�1�6�!�E�_�H�¢�C ¬�S�S�&�i�'�f�}�''f§>1'§ef§s easiiy Eéeniliisé spasiiracas, mac-maigai v~:ffLsc3z<:r samples wiii ba wut

þÿ�" ¬�{�>�"�"�§�T�f�£�;�"�V�z�z�'�§�4�=�:�¢�?�i�x�z�'�§�°�a�1�z�i�"�§�1�"�3�§�"�f�t�i�"�L�i�1�f�s�§�3�I�1�i�-�a�r�r�i�v�i�z�r�r�i�&�&�W�§�§�'�£�a�t�i�0�'�n�~�i�n�"�§�?�H�r�i�'�"�P�i�@�r�c�¢�7�'�t�f�¥�Q�1�i�'�i�¥�a�3�"�f�e�_�¥�1�"�i�§�=�r�f�'�\�¥�x�p�m�"�£�"�i�*�f�,�¥�§�f�i�t�i�"�i�¥�.�.�f�:�r�i�1�§�~�<�;�;�z�t�"�"�"�"�"�*�"�'�"�'
§eiofCyaswguhycsangenerawiiibe<:af'ri,@<§i31.$£§>Z3)'Qs,M_c§'1°:ailami¥,.E1eGregengrzuiuatestucizmi, of Cyaswgu hycsan genera wiii be <:af'ri,@<§ i31.$£§>Z3)' Qs, M_c§'1°:ail ami ¥,.E1e Gregen grzuiuate stucizmi,
wizh aéviire fwaiz iiw Gerwiek iabwrawly aigal cuiiufc ie¢:!zzsis:i_an, and is basfsai un me ¥;<;zar=ica¥ tm;~onomies» of
G(39152)andféesiimwafy411959);Rigpkffs@9333cyancbastmiaitax.on¢;sm;yworkisus-edfor (39152) and féesiimwafy 41195 9); Rigpkffs @9333 cyancbastmiai tax.on¢;sm;y work is us-ed for

cumpamtive cE¢$urip'¥iu:1§, Es; aziéiiion Le ik, f*@;1}°s sizpgaofi Qscc icitez' in Apgendix 23, we azziinipate Lise
c,m15;if111e<§ fxssism=zws> <>§`sev-mai aim# miéeaggugzs, in the fidd af mae>r<;=~ ancé 1zficwz1.Ega1 tamzwmy to imp i<;ieu£i,
pmbienralic speatimens (iiiQi2ar{iCaesi@¢1§3o§z, liniverxily of þÿ ¬�§�1�=�e�g�,�z�§�1�1�;ifiaié Hansfm, Qfwgoefz Siaic £1:1iver§2£;,f;
f.>z,\;i»:i ¥3a£¥amir1Q, '£}ni1é¢:rs_ii;f of imma Rico, M@ayague>z}.

`

¥},8, Esfeiaticfn ami Qxxiizarre af Marine #Uymwhact-:aria (3;;eci§'&e aim #3
'Dar mlicctécfa tecixzxiqwss to daze have bean higkly SZ.lCG§?J5§§1¥ in reszuzxaéazg £0 me ¥aE's§>rat<>tj,¢ a hrazzr_i

assimmcrzt Q? viabfr: matmial in easily ¥'za1§z»;i»E=f¢nf§ smszii Qontaincrs. We antidpate nséng Qhis aarue successful

mefizoiiolegy QB this prcgeei (Gez'w§c§< ez af, i£¥@4), Gm c<:1'i¥@f:§§on ,cmziainers are stefiiizeci 30 mi N:&~1fg£1§3'}§¥§?ii"S
ima swixiciw are placed fsmaii pe-rtiorzs of a§g;a¥ materiai in risnive seawater. Key paramcziezs in minx.aiz@i;:g viabie
cuitures in the fieid umii mum £0 the þÿ�¥�2�z�b�o�a�r�e�£�e�;�°�f�x�;�®�<�2�r�a�1�2�;�f�¢�{�f�¥�§�`�£�1�b�i�§�$�1�i�¥�0�p�i ¬�§�i�i�i�}�,�i�E�g�£�1�i�l ¬�v�e�}�~�{�i�£�>�s�v�'�}�,are £e;°fx;®<2ra12;f¢ þÿ�{�f�¥�§�`�£�1�b�i�§�$�1�i�¥�0�p�i ¬�§�i�i�i�}�,þÿ�i�E�g�£�1�i�l ¬�v�e�}�~�{�i�£�>�s�v�'�}�,
oxygaaatinn {h.igi;}, and fnfkxzxience [minir¢1a§). Gmac iiae samples are back ii; we 1fsi>¢;\§"a1,1;1.;'y, l>}§¢3 Qaiiiufes me

survxeyfgri ts; esiabiixim tha; naixiifc of the iniiéaiiy e;1<3r*:1§11an¥::a1gaa: ami aiiwxeai in asciiniain io the culture room

þÿ�"�C�,�1�5�i�f�é�a�y�'�f�"�S�i�§�é�m�'�i�<�)�»�`�W�c�~�§�1�a�v�¢�f�' ¬�}�£�i�§�% ¬�i�i�i�b�a�s�e�b�e�E�a�;�n�e�w�i�s�a�x�k�a�t�e�s�r�e�m�a�i�n�u�.�n�_�c�§�i�s�¥�u�r�t�w�c�§�i�h�r�2�4"C, 15 if éay'f"S i§ ém'i<)» `Wc~§1av¢ þÿ�f�' ¬�}�£�i�§�% ¬�iii base be Ea; new isaxkates remain u.n_c§is¥urtwc§ ihr 24

weeécs i`a>E}r.>win_g mmm. £*\.f£f:§ this irsitifsi screaming ami ar:c>i£m21§¥m;e gzafi-cmd, Qyancbaciesia am pimysicaily
isfsleitcd and pm §,uir;1» one of S1w'<:raI þÿ�$�<�:�i�£�x�>�£�£�:�n�l�m�z�i�i�a�-�1�§�3�£�v�1�M�{�'�~�f�3�2�m�f�§�<�>�_�5�f�;�Q�5�Q�i�.�1�9�&�§ ¬�}�,�I�3�{�Q�i�§�3�5�5�3�? ¬�m�c�§�,�i�*�I�f�'�2�Q�i�i�a�s�t�c�m�h�o�l�z�,nlmziia-1 §3£v1M {'~f32mf§<>_5f; Q5 Qi. þÿ�1�9�&�§ ¬�}�,I3{Qi§ 3553? þÿ ¬�m�c�§�,�i�*�I�f�'�2Qiiastcmholz,
IQSSQ, 5,3 {SEai"f þÿ�2�2�f�1�<�'�i�.�Z ¬�i�§�§�;�2�i�S199323 ~";£ripIQj,fE,r1g muiEi~»weH irzxy taciinoivgy and agaf plztcs Using Nable Agar,
£s13Iat_iQns far uniaigaé cuiiares ara- diana afatafdisxg to s$§zzézz;~¢;i i_ii;eraiw:e þÿ�{�J�! ¬�}�L�Z ¬�£�i�1�§�F�l�?�<�$�{�\�}�!�{�S�i�§�£�¥�I�'�§�3�l�§�{�}�f19%)

initiai scaieaip is 3 3 L vomme, groxvn fer a§;>omi xiznar wcaks an mail sf ceil _mass dense mough For
eximcéiorx pzxfposas; is. arshicvcd. ilsualiy, f¢P§ou£; 3.5 _gg riff ¥Tf@e?:e:»f;ii :naive-rial iS a§a1;airiac§i'r=;».|11 3 5, Q?
¢;;uf,tur<; volums Qaveragc v.f¢3:ig;¥zt of Mi? x 3 L scale»xz;§ cu§lz:1'@s), CEi'H`¥1IfC$ are gown as static cultures

ma agafz-sam ~Page ,__, C<*'**i'"***2**¥<>*'=F°fm@\Wav ~ Page ,__, 
C<*'**i'"***2**¥<>*'= F°fm@\ Wav



x=fi¢ww¥11w@:s11g»eQf¢f=z5»gmm rmcrw sim, ffirsx, w@WiEE_?amJ-jggrgggg WiEE_?amJ-jggrgggg

suypienrfmteci with msderate aeralioxm, _££a1'vcs1f>t"¢;yarinbacter§a§ fiiamenrs is mosi ¢§fcc£iv§:I;r ascom;>I§sim§i by
fiitraiiezrn using a ¢us£"»*£ha§ananfiitexappamiusandthe/x;t§1e»c<:-3%u¥s1rzr¢aieria¥is§r¢:¢-zcvziriari. "»*£ha§anan fiitex appamius and the/x; t§1e»c<:-3%u¥s1r zr¢aieria¥ is §r¢:¢-zcvziriari.

i),9. þÿ�E�X�f�1�'�3 ¬�£�i�i�3�I�2:Hui £*refrm*:£innati@n Pxwrceaiuzm for Marine Cifriiecciexas (spm;if¥£; sim #2)
iixtracls are prepared iiona macremigae and cyasmabagseiia acc;m~<:1i;1g in ike schemes ouziirzeei in zfxppendix 9.

In eaifrii cease, 2f's.za~,@r aiklwing £3212 algal saznpie bo fini fwst, a vvwzher sgmcimsn (swrmi in il \?v'}1izflpa1c® bag ai ~2<}

°§3} is gawpared for nbc Serwick research g=r<>up vuucimf rsgafzsitavy an-ci axceiss preservaiiozl aicohoi is iiifarefi off
the sample, þÿ�i�\�f�E�a�<�:�r�e�o�i�i�n�s�t�i�m�z�i�s�a�r�e�h�o�m�o�g�e�n�i�z�e�d�i�n�a�n�i�x�i�r�i�z�x�a�z�r�i�a�i�W�a�r�i�n�g�i�:�»�i�@�~�n�c�¥�¢�;�¢�z�f�b�e�f�o�r�e�b�e�i�n�g�§�}�`�l�7�£�§�"�{�k�{�'�;�i�'�S ¬�>�£�§�i�neoiinstimzis are homogenized in an ixirizxazriai Waring i:»i@~nc¥¢;¢zf before being þÿ�§�}�`�l�7�£�§�"�{�k�{�'�;�i�'�S ¬�>�£�§in
2:1 <2ichiezmxleiiwne»»m:tim;m§. Aflefr atmmriirsg ihr 15 minutes, me eximeréon scivent is fimrsd off and Emi;
soivezm is adzie-;1 io the algai matwziai and hfzzsted gganily for E13 imur, eeoiwé, ami fiieeraxi. f\<:!,offresh of fresh
so§V@nif, g¢\'§t¥e heating and filiéatio-a is 2f*¢p@a¥~f:d urziii tm éecantad exiramion þÿ�S�<�2�§�.�\�s�e�§�1 ¬�,ix pale K3 wiorisss. "§'¥1e
=:»':>r§zbin~':fd Iiiéraiw are siuzacentraicii iff vafzfm ami Gm wsuiting aqusmus reas§rj1,w is extxactezé szsing

'

dichiomnwihazw, fiitered £6 rename pa§Eim.f¥a1x:~s, ané cvncemratazi in vcmmrf. A po1°¥E0n_¢:>?§h'§s crude extrsxrzi

(269 mg} is kay? axicie in a }:E e£=hAa§2oi-iseocta :se Sfcfcia þÿ�s ¬�1�_�i�¥�;�1�t�é�Q�1�1�{�i�{�}mgfxixh) as ei suppiy for the ¥>iQaSsa;;s-
éésniibcé in Aiki.

£,`j,'a1i<.>bf.u_:£er¥a are ciwpped by h.a,_ncE þÿ�§�.�f�y�£�§ ¬�§�C�6�$�E�8�§�"�_�}�"�,Q; simgafy immafsend dixemiy in she 2;l <;5i<;hi»§>r<;>nset§z
m¢f;'&§ar1§;»§ fsnivsnt mix, The same pzwfééufa as <:»a11:§i_neé abovs fb: fha -macfmxigae ia carriazi #Jai with the

fcziiowifrg &Q1éi£§Qnuisii@ps; <§1x¢.>c ihe aigga has been eximciné exbaus-iiv-sly in ciishioirameihsme-fnetixagzoi, it is
aoakmi if; 3:2 m¢£i2amo§=watcr avfzmigixh Tixix aquwus exiracs is iirfan fii-tereci off, reduscri ff: :.> ami iw-iw

pa;'ii1;iu;w¢;i þÿ�b�S�e�a�h�=�,�1�i�a�,�=�w�i�a�n�d�w�a�t�e�r�.�T�i�m�f�?�§�L�E�.�f�. ¬�;�2�¥�'�§�§�y�\�'�.�'�r�?�i�s�£�i�i�s�<�.�:�a�I�'�d�¢�-�x�i�,�w�h�i�i�c�z�£�¥�"�;�e�c�o�m�h�i�a�e�é�s�@�c�»�§�3�.�n�t�a�1�_�z�0�l�E�a�y�e�f�a�sSeah =,1ia,=wi and water. Tim þÿ�f�?�§�L�E�.�f�. ¬�;�2�¥�'§§y\'.'r? is £iis<.:aI'd¢-xi, whiicz £¥";e comhiaeé s@c»§3.nta1_z0l Eayefas
are þÿ�c�6�r�x�c�»�<�:�n�i�1�'�a�. ¬ ¬�r�5'10 yichii M1 "aquecms extfa<;¥:," As with time macroaigal fxxtnzctionaa, 3 ponies Gftlia

Qyazwabaaciefizxi fzairacis {5£}-Z£}i} mg; are kwin; asiée as SQQQX selzatimxs for hiofmtivirgv testing in AW.

iirganic cnaracts of§"z<>macmaigacandcyanobacteriaarepr<>»§r¢cti<;azzz.£cc§bys1Qma}~§%zzxsevacizzxwlriquéai macmaigac and cyanobacteria are pr<>»§r¢cti<;azzz.£cc§ by s1Qma}~§%zzxse vacizzxwlriquéai
c}1rofz§atogra;>§xy' as rep-wsczxtsfé in the A;n>;;4=;zr5i~:>< 9, A mvarsc gwmsiiy vacmmr filter Fummli is yanked wiiiz TLS

þÿ�"�g�r�z ¬�¢�1�I�f�<�¢�'�s�.�i�'�t�i�r�:�=�.�a�"�g�e�i�"�n�r�f�c�3�e�r�w�'�c�z�e�u�§�1�1�;�'�a�u�¢�z�r�1�"�c�0�"�¥�§�t�£�i�% ¬�"�f�>�"�r�i�e�"�c�¥�?�§�r�1�1�i�'�§�1�1�1�§�i�i�i�5�z�'�a�r�<�2�§�'�W�i�2�i�1�'�I�f�e�X�f�f�m�~�s�T�"�i�"�h�"�e�1�f�a�c�u�n�'�m�'�i�s�"�r�e�"�i�U�a�'�a�'�e�r�¥�'�w�i�"�t�¥�f�¢�§�z�"�'
»ap;afZisimezfméziantiyasSzesazngaleisinadedintathecoizrmn,aimwhichastfappegig1'=1c1i2»nfef'hwaarws imezfméziantiy as Sze sazngale is inaded inta the coizrmn, aim which a stfappegi g1'=1c1i2»nf ef' hwaarws

tizz'ou,gh ethyl acewie azxé z1aet1#1an<>J £3 usecfi io eéuie the szzmpie in 'if disiincé fraet'ic>rzs¥ Each rwu}1i;1_g ffszetiml is
mario ap in 11% cthanoi-ifawcmnc QQ 3'I`¥§FjIT1i..»} sis 51 stack soizztion, fmm which fha mquircd aszmuazis; can be:
þÿ�w�i ¬�§�z�f�o�r�x�u�a�i�a�s�n�i�s�s�é�e�z�z�£�1�5�A�P�E�f�a�r�b�i�o�z�z�c�t�i�v�i�t�y ¬�@�»�s�:�t�i�a�z�g�t�i�r�g�e�t�i�s�e�r�w�i�i�h�t�h�e�r�s�m�é�e�¢�:�z�<�_�£�r�§�c�i�.for xuaiasnisséezz £15 APE far biozzctivity þÿ ¬�@�»�s�:�t�i�a�z�gtirgetiser wiih the rsmée ¢:z<_£r§ci.

Fwffacxéanafion of aqueous ¢yan Qbac:£eri-al rzxiraczs is accamplishmi by f<:ve_rscva<;:z1um41iqmi<1 va<;:z1um41iqmi<1
þÿ�c�z�i�x�:�~�Q�r�1�z�a�t�<�§�g�z�e�a�;�<�°�f�i�1�y�(�;�¢�&�;�a�;�>�#�*�»�:�n�9�)�,�A�1�2�e�r�f�c ¬�z�y�~�;�1�a�c�k�_�é�1�1�g�a�Q�o�a�m�c�g�m�s�f�a�s�i�t�y�v�a�c�u�u�m�'�f�i�k�e�r�f�v�f�m�e�i�w�i�t�h�C�g�g�s�i�i�i�c�a�g�e�!9), A12er þÿ�f�c ¬�z�y�~�;�1�a�c�k�_�é�1�1�ga Qoamc gmsfasity vacuum 'fiker fvfmei with Cgg siiica ge!
§m<§c§ vafikum, £2122 ¥*¢S\1iti1s=;; þÿ�C�'�0�1 ¬�¥�H�`�§�£�i�§�S�` ¬�0�.�¥�i�§�f�§�i�>�G�H�@ ¬�1vfith §1.etha§1~@1 iapprox, 5 bcai v¢;1¥ames}. The column is iéxfm

þÿ ¬�{�`�§�i�i�i�§�Z�?�§�T�é�`�i�t�C�£�§wiiii 3 S¥a¥'¥i¥¢1g axiiiimi oi' Eii a"n£§i¥ia1w1~\v§i§:r =f;i;>;§r¢:.>x_. 3 imté v0Eum¢£} b<§i"os'§§ i§c.£ f~;amp§r; is
Igaéeé as éfesgribed above far £if;@ Qrgzmic ex£m<:¥:§, Fmxr dist§;1ot f`lT2t£'3£§0§1S are eiuwd fi :E m4azi§:anf>1~w-atar, 13:3
math2sna§~\a-Qatar, þÿ�£ ¬�}�(�}% irawhanal and IQQ %<1.E_<;§1¥oro1°f§@§§1m\@§ 3:16 þÿ�]�3�F ¬�¢�§�?�¥�,�i�` ¬�3�=�L�§as Ezfioaasay s§<>Lzi<. sQ»ial1i<311s (39
§ng!1f11L)A§n £133 % ethanoi Mi was-rxxaigai ané f:;,'a11sz§>z;Q¢.e:ri&E crude: fzxtracis ané pre»£racf%Qr;s -io be slabzirairiaefi
for Enitésfd b£c»activi§y £f=:s,tiag in AY? (Tropicai Qiseases, þÿ�C�3�£�?�. ¬�f�3�£�'~'i:<¢1E$, I*~¥<.1var¥¥s isfieekranie-f33~§3ascd gcmenirtg,
I'}0w AgrcScée;;<:s:§ Agrism1£a;£¥x.§ S§:xr<:<.:ni;§g} wili be þÿ ¬�~�E�G�E�1�{ ¬�{�}Panmna in 30 mg qnafatéiy in screw~£a;'z giasss véais,
ané aii ééstriinzxaéous to #LFE bwiogy g¥°=::=u;:>S w§l§ ofsezsr t'i;r<&»,:g1§thf: A§'i iaixoraiiafy, _

Diifi* þÿ�}�?�'�e�m�"�=�i ¬�'�sfor iiirlieetifszz ami Szxnxgeie'i`ra11si'ez'(5;>es:ifif.: aim #EQ
,Fas dassxéiscd in She ovs:fv_i»¢w, fha Ifsgak agracmmi isigrwd mnxfii 3, 3999? þÿ�i�§�¢�f�~�W ¬ ¬�1�13355 iiilvii 1316 þÿ�?�'�~�5 ¬�1�f�¥�0�1�1�&�¥

f's11§§zoa'ity 13rf`i;¥"¢e Eifnvimzimsni (f&?\§A i§"I)- §1§§OW5 cc=¥i¢c,t§zzg for fha ECBG projmzi and :mf¥im>4§ þÿ�b�{�'�3�I�1 ¬�'�§�§3!;r1_2'i£1g. \1'¢'fs
sm up ihe agwemxzrzi ia r~2fguire2:£¥¢,1iiiU'1;a£ pcmzxiis from ANAM fm each þÿ�1�.�> ¬�>�I�i�£�~�>�c�=�t�§�n�gami :§an;pl@iz'a1zsf<:r, '¥'i§=_;s,
bgfbre ws: begin fsailefaisizzg in a ;>articz:ia1' area, we xcmfi ANAM a Eist ef þÿ�5�{�3 ¬�i�l�§ ¬�*�%�'�°�}we Qxgmct to coiieerf. This is
revicweei and a;:;:>;rf¢v§¢<2, usazrfiiy wiiiain 2 weeks aus? is guefé for cue: year (me $\;=»p:e:aelix £§f1>, Recaéiiaazimm ihafc
arf; acconzpliaiwfi. within 2 _year of the origizzai permit £6 salient fig noi require a<§diti<>;1a} þÿ�]�3�{�}�f�i�E�l�i�i ¬�S�.'Na <30 not

cfaiiczai e:mie§.§;g¢':s,'f:,<,§ at thafizéxicsiexl xpecims, am; sgscuiies far which we fee! it xwaxzifi be £06 aiasiniciive (sswh as

nwst þÿ�r�>�r�¢�;�§�:�i�;�»�t�'�T�'�f�c�r�e�x�_�£�r�a�f�.�;�£�i�Q�u�,�¥�V ¬�a�s�i�d�i�i�i�a�-�n�a�z�i�m�r�m�i�f�s�f�c�;�i�r�a�z�x�s�f�s�r�r�s�;�a�:�.�'�n�p�¥�»�e�s�E�E�1�,�'�>�f�;�n�'�S�T�R�I�f�o�o�i�'�h�¢�:�r�i�z�1�s�£�§�§�;�§�i�a�_�n�,�a;»t'T'fcr ex_£raf.;£iQu, þÿ�¥�V ¬�a�s�i�d�i�i�i�a�-�n�a�z�i�m�r�m�i�f�s�f�c�;�i�r�a�z�x�s�f�s�r�r�s�;�a�:�.�'�n�p�¥�»�e�s�E�E�1�,�'�>�f�;�n�'�S�T�R�I�f�o�o�i�'�h�¢�:�r�i�z�1�s�£�§�§�;�§�i�a�_�n�,�aasidiiia-nazi mrmifs fc; irazxsfsrr s;a:.'np¥»es EE1,'>f;n 'STRI fo oi'h¢:riz1s£§§;§ia_n,a

þÿ�`�é�E�E�'�é�"�§�'�§�é�?�§�£�§�5�"�§�;�'�s�3�;�&�l�`�"�5�E�»�I�?�é�¥�}�"�"�"�'�M�`�"�`�"�"�"�"�`�"�"�`�"�"�"�"�"�"�`�"�"�"�"�`�"�"�"�"�"�"�"�"�"�"�"� �f�"�"�"�"�"�"�"�"�"�"�'�"�'�"�`�W�Y�§�¥�i�§�3�  ¬�¥�E�"�¢�=�"�"�%�`�£�?�?�é�'�§�?�"�'�°�`



Pr¥n¢%;;»za§ irw%£i<`;atos:f?mgram orwmf fm-iz, Firm, ¢niadi@;:&QAi§§§i§f_L(}WEj§L'§§éiiE"{§[;§ E;§§;;2§jg
for §i<>ass;.ays (1\p;;aen6;ThisinclzleifzsABQbiéaassayaatl1%!D§QASA'I`in?afnan1a,?~¥`cws,r£is,£}ow 6; This inclzleifzs ABQ biéaassaya at l1%!D§QASA'I` in ?afnan1a, ?~¥`cws,r£is, £}ow
þÿ�:�'�\�@ ¬�§�S�C�»�i ¬�£�Z�C ¬�£and any asiéiiiionai cs>lia¥;*o1~ar<>ra,

Mmm: col-lectirms within I~¥a§ia;fna§ Parks are aim wider fha jurisf.¥iui§o_n QI? AIREAM 35341 me wverexi by the
553`£iEf»¢'~»I'T~'\i>ff &§,r¢¥>1H¢f1£. '*=V® fsaaiiy þÿ�<�:�Q�2�1�¢�¢�>�i�i�a�;�1�d�'�i�r�&�5�5�§ ¬�:�f�p�c�f�m�i�z�g�f�m�*�t�h�e�Q�a�i�l�a�w�x�x�g�a�n�d�s�u�b�w�q�u�e�n�;�i�f�m�l�s�f�a�r�o�f�s�a�m�p�l�e�s�i�n�G�w�g�o�n�S�t�a�t�e�U�n�i�v�e�r�s�é�i�y�a�c�c�o�m�p�i�i�s�h�e�d�i�n�S�e�p�t�e�m�b�e�r�a�m�i�G�c�i�a�h�e�r�2�9�9�2�.�W�e�a�:�x�t�i�<�>�§�p�a�i�c�»�:þÿ�<�:�Q�2�1�¢�¢�>�i�i�a�;�1�d�'�i�r�&�5�5�§ ¬�:�f�p�c�f�m�i�z�g�f�m�*�t�h�e�Q�a�i�l�a�w�x�x�g�a�n�d�s�u�b�w�q�u�e�n�;þÿ�a�;�1�d�'�i�r�&�5�5�§ ¬�:�fpcfmizg fm* the Qailawxxg and subwquen;
ifmlsfar of samples in Gwgon State Universéiy accompiished in September ami Gciaher 2992. We a:xti<>§paic»:
ihai ma fihé areas wizixin I>2aiief;aE £'a§ishouiégfxreviiieancxceiifsniaiévsrrséiyrnfalgae:amicxyanc1%>ac¥f::~_ia. shouié gfxreviiie an cxceiifsni aiévsrrséiy rnfalgae :ami cxyanc1%>ac¥f::~_ia.
£~I_o\vevcr, iffadciiwanai a;o§]££¢Q§iQn§ outside o£`paf%-rs $55112 d;:s§_rabi¢,:, we wiii anim i_:1t»:> Agmemcrxs wiib t¥z<:=
?'amzsmanian; fVi&Fi{f.II`l'2= Auiiiwrityf (,<§;M_¥")_

The permiiiixzg praoem has bccarue very &tre@1z1i§;wd am] has azagenaiexfcé :zffzn¢;§z good wiii xa/§§;Ez ¢'aE\§A?3»fi. We
felt thai it was hater rc have 5; pm-mit pmcfzsffs satim' zbmz ask þÿ ¬�<�>�;�fbfarzket apperovzai fer ali þÿ�c�f�;�>�¥�i�e�c ¬�i�m�u�sin the
S"i`RZfANM»'§ agreemeszat. Tnis increases 1£ze iamnspzxrefzcy of our work and aiiows ¥'a:1am& ia zzzaimeiain mare

c<>nZfw:>L B::r:a1a:sn1a_§<.'»ri£yoftheICBGz'ese>2arc'i§és5632inPanamabyE'a;1afn2xniasz,s,andbecausfewehave n1a_§<.'»ri£y of the ICBG z'ese>2arc'i§ és 5632 in Panama by E'a;1afn2xniasz,s, and becausfe we have
tundra warg; <:?fi::f1; za he þÿ�(�}�1�J ¬�F�l�,�i�f�¥�C;m:'c1§e<;§ i§ izsid in high reguré njsea AP 4 for mme ciNaneiiwiess, Naneiiwiess,
biasprnsgsecting proj wiliz iuvviveizfwm of fiJ}"£%§§i73&¥}"S mas; ba proactive in c¢z=toavg-iéanygnercepaioniiaat to avg-ié any gnercepaion iiaat
we mig%z£ be uzifaiziy 3?2mamz1a2ian2>iz>cLivefsiiy,Thepeiméiiismgpr-zawssisjasioneof£hewayswe 3?2mamz1a2ian 2>iz>cLivefsiiy, The peiméiiismg pr-zawss is jasi one of £he ways we

maintaizz owen and pasitive zeiati-sms wiih im: Paliamazaian g<¢vf;:'nm1:nt.

QLII. Data Mmagexne-:ai (s;§¢:1:§iE§¥ :tim #4)
API w¥ii cuminue ia manzage Qhe zwaiiozaal dawéaase Q-éessribad in 62,5 tim xafe d.¢w§op¢<1;£brzrack§ng

infemzaiiog cn ezoiieciitms, bioassay and chemical regain; Ebr Esmiu ;simf=i.ne and ierfcsirial c@1.iTw%ifc=ns. As
þÿ�d�i�@�f�3�'�r�i�E�:�»�e ¬�¥in a grcvious sexziimn (sw (12, "Daia Ma;zagamcz11tA"),'t¥1<: ganna? Qi' our inikrmzatiizfn s,:y5iem is in

rmxxfiriiim; acauracy ami ¢§m fini' LLM, and to þÿ�?�§�`�a�=�c�i�_�}�i�f�;�a�,�' ¬�smpiai access io resuiis by aii mfzmivam of iha Panama

þÿ�i�C�¥�3 ¬�}�.�"�F�<�»aecnnxgllisii ti'fi_s, iim þÿ�¥�1�x�§�<�>�f�'�n�2�:�x ¬�é�m�:�>�ns;»,fsws;a has imh a ¢1;=.faif»;x§<: Iacamé in tim APE ¥a£mz'aio§jy ai þÿ�3�'�E�`�i ¬�l�@
ami an §s1£f>mf:§~a<':c%s:ib1s:, p2'~S§woz'dazabase.TimeAPEdaiabaseiswemains;repasirefy<>§`a¥¥the dazabase. Time APE daiabase is we mains; repasirefy <>§`a¥¥ the

'iiaf%a;~z2~§var*a§§¢§Lise~that1~1vE<>f§,fs~'93~r3f3fr~e£s~e1¥f;a§afitee1'1¢a%i1a;-is;-%r'&=fr:i¥\%f3~QAl7<%z§%¥1;§i~v'a;»¢>%;¢mie4s§-ésfzfia1=1nf.»£i-xa»z1-».a;=1¢§- -»---A-

 

§}§§f?&$8£i}*' þÿ�r�1�:�s�u�I�¥�;�,�"�E�z�e�:�i�n�i�e�r�r�x�e�t�~�z�w�<�:�<�.�=�s�s�i�b�E�<�:�r�i�a�f�a�i�s�a�s�e�3�5�u�p�d�a�t�e�d�w�f�r�a�n�;�t�h�e�,�f�§�i�'�i�d�a�i�a�i�u�a�x�e�m�a�d�m�c�m�b�c�z�r�s�<�>�.�i�'�o�u�r�§ ¬�'�l�`�§�3�x�m�l�i�z�a�n�a�f�a�r�d�a�t�a�m�f�§�l�T�i�'�£�?�W�S�¢�<�> ¬�1�§�1�f�;�;�;�=�E�i�.�z�m�i�n�f�o�u�n�a�t�i�o�z�x�a�r�b�i�o�a�s�s�=�_�z�y�f�i�1�'�§�R�i�f�S�'�f�r�c�f�m�a�l�i�.�o�f�t�h�e�A�.�i�"�s�.�F�o�r�.�§�e�c�z�1�z�"�¥�i�_�y�s�e�n�s�o�r�s�,�c�x�f�i�£�i�c�a�§�i�a�f�o�r�m�a�z�i�o�-�z�z�o�n�c�h�e�m�i�-�a�a�!�s�i�m�c�n�m�z�s�o�f�a�c�i�i�v�f�e�c�f�:�n�z�~�p�m�1�;�z�é�s�w�i�k�i�o�n�i�y�r�e�s�i�d�e�i�n�t�h�e�A�H�d�2�=�t�'�i�'�:�1�%�>�a�s�:�§�§�,"Eze: inierrxet~zw<:<.=ssibE<: riafaisase 35 updated wfran;the,f§i'idaiaiuaxemadmcmbczrs<>.i'our fran; the ,f§i'i daiaiuaxe mad mcmbczrs <>.i'our
þÿ�§ ¬�'�l�`�§�3�x�m�l�i�z�a�n�a�f�a�r�d�a�t�a�m�f�§�l�T�i�'�£�?�W�S�¢�<�> ¬�1�§�1�f�;�;�;�=�E�i�.�z�m�i�n�f�o�u�n�a�t�i�o�z�x�a�r�b�i�o�a�s�s�=�_�z�y�f�i�1�'�§�R�i�f�S�'�f�r�c�f�m�a�l�i�.�o�f�t�h�e�A�.�i�"�s�.�F�o�r�.�§�e�c�z�1�z�"�¥�i�_�yxml izanafar data mf §lTi'£?WS¢ þÿ�<�> ¬�1�§�1�f�;�;�;�=�E�i�.�z�minfounatiozx ar bioass=_zy fi1'§RifS 'frcfm ali. of the A.i"s. For .§ecz1z"¥i_y
sensors, cxfi£ica§ iaformazio-zz on chemi-aa! simcnmzs of aciivfe cf:nz~pm1;zés wiki oniy reside in the AH d2=t'i':1%>as:§§,
bu; ;xr;3;'nze1;1bef Qi' ;h~:> A;i°'s can conauiz tizis þÿ�i�I�}�' ¬�§�f�i�`�¥�'�§�3�.�1�§�1�I�?�L�`�iby a) viaiiizxg AP 1. io asf: the AN aicinpuzcr at Qizc
§§z1ziL?;»f»c»11iezzz, Q: ti) r~;¢<:i;ze;§%i§zg that the *wabséie þÿ�a ¬�i�1�1�z�£�m�i�s�i�;�r�a�m�rsand zifgis ir1R>r;1;rz, as atiacéwwnt £0 azz emaii,

Status ai' cwfgnt, aiggabggmc 'Time fiawaaxainc¥azdf.=>&_ifzE'<3>rzrzz1Lfi<>:1 on col l£:f31¥<>m§ fmt vzrrszsifial pinnfs (gg.
mxonanmic iéeniiikazions, e<;rl£f:1>i¥f>fz iocaies, cslieztofs, þÿ�d�a�i�e�~�s�.�a�1�¥�f�;�o�o�;�' ¬�2�i�3�£�)�i�f�J�g�§�S�)�3�;�i�x�l�i�h�r�m�a�t�i�c�m�,�s�e�e�:�i�.�p�p�<�:�~�,�z�2�d�§�x�7�)�.�M�E�c�o�i�é�e�c�l�é�c�f�n�s�b�y�A�P�I�a�r�e�g�i�v�e�r�;�a�u�n�i�q�u�e�b�a�r�w�é�e�i�é�e�n�i�i�f�i�c�a�i�é�i�-�9�1�1�,�a�n�d�b�a�r�c�o�d�e�I�a�b�f�z�l�s�a�r�f�:�p�i�m�s�e�é�o�n�a�i�!�s�a�m�p�i�w�E�e�a�v�i�z�z�g�f�;�t�h�e�Z�a�b�o�f�a�z�e�r�y�,�a�s�w�e�l�l�a�s�t�h�e�h�w�z�x�a�r�i�u�m�v�0�e�f�.�c�§�1�e�r�s�p�e�c�i�m�e�r�m�,�i�z�:�r�§�c�=�r�~�m�a�L�i�<�>�r�z�a�n�c�c�>�1�%�\�:�=�<�.�:�r�i�r�>�n�,�i�~�:�é�s�e�r�f�m�e�d�i�n�t�o�i�t�s�d�a�i�a�i�a�a�s�e�b�y�t�h�e�i�a�o�t�z�m�i�s�t�s�,�E�x�a�m�p�i�i�e�s�-�o�f�s�c�w�n�r�a�i�p�a�g�m�,�a�t�i�w�i�i�i�e�;�:�u�E�§�»�d�o�w�n�m�e�n�u�s�,�a�r�e�a�i�m�p�r�é�s�e�n�t�m�i�i�n�A�p�p�c�z�m�i�i�x�Y�.�§�I�=�'�u�i�i�»�f�§�e�»�\�=�=�m�m�e�n�u�s�h�e�l�p�t�o�a�v�o�i�i�i�i�x�m�w�n�s�i�s�i�s�z�a�i�d�a�i�a�e�f�z�i�r�y�G�r�$�p�c�§�1�i�a�'�f�,�g�n�a�i�s�i�z�a�i�c�e�s�v�'�?�¥�f�;�;�:�é�a�t�a�i�x�a�s�e�a�i�s�a�<�:�o�»�z�;�i�a�i�r�z�§�a�n�=�;�1�p�~�Z�o�~�{�i�a�t�e�p�u�l�l�-�i�i�m�v�z�m�i�m�m�a�:�w�£�t�T�1�m�;�A�t�c�s�1�s�;�i�'�s�'�i�a�x�o�n�n�r�n�i�c�i�n�f�m�f�m�a�i�i�m�n�f�r�a�m�é�l�m�i�f�v�i�i�s�s�o�u�f�i�B�o�i�a�z�a�i�c�a�i ¬�§�a�'�z�=�d�c�n�*�s�s�p�e�c�i�e�s�I�§�§�£�,�W�e�w�i�!�!�c�a�f�i�e�t�i�z�x�u�e�C�Q�c�i�m�i�i�r�x�a�l�v�i�i�t�h�e�s�u�r�r�e�r�x�i�t�.�a�x�o�s�x�=�c�n�n�i�c�;�w�,�;�=�:�z�f�:�s�a�s�w�e�l�i�a�sþÿ�f�;�o�o�;�' ¬�2�i�3�£�)�i�f�J�g�§�S�)�3�;�i�x�l�i�h�r�m�a�t�i�c�m�,�s�e�eþÿ ¬�2�i�3�£�)�i�f�J�g�§�S�)�3�;ixlihrmaticm, see

:i.pp<:~,z2d§x 7). ME coiéeclécfns by API are giver; a unique barwée iéeniificaiéi-911, and bar code Iabfzls arf: pimseé
on ai! sampiw Eeavizzgf; the Zabofazery, as well as the hwzxarium v0ef.c§1er specimerm, iz:r§c=r~maLi<>rz an cc>1%\:=<.:rir>n,i~: és
erfmed into its daiaiaase by the iaotzmists, Exampiies- of scwnrai pagm, ati wiiie ;:uE§»down menus, are aim

présentmi in Appczmiix Y. §I='uii»f§e»\==m menus help to avoiii ixmwnsisiszai daia efziry Gr $pc§1ia'f,g naisizaicesv '?¥f;;:
éataixase aisa <:o»z;iairz§ an =;1p~Zo~{iate pull-iimvzm imma: w£tT1 m;Atcs1s;i's'iaxonnrnicinfmfmaiimnframélmifviissoufi iaxonnrnic infmfmaiimn fram élm ifviissoufi
Boiazaicai þÿ ¬�§�a�'�z�=�d�c�n�*�sspecies I§§£, We wi!! cafietizxue CQ cimiirxal vii the surrerxi t.axosx=cnnic ;w,;=:zf:s as weli as

syn¢>1§y"m9 by using ihe Miiasmrri þÿ�B�<�;�» ¬�a�§�§�i�c�2�1�iiiarfiezzs 3\1e:o£rc>pi<>a§ §»'v'e¥;~!3:as@:<§ §`lQm

G§i'l:,1:,f!f¥2<>b<>i.mr1ir»=::>t.<3ngf'§'v'3T¥`?Saa=fci§JvasI'§:J;§x1§}. 'fixis web we pruviiic-Qs access ta Qixe I\@iiss<>uf§ Bmianieai

þÿ ¬�3�`�a�r�;�i�e�f�z�'�sYAST (VASauia°r '{'fa:;1i¢os} nomcmchmrai ciamhasc, isaiuéinig piaat names, aui£wr'1;_y, genus and

fz1mi_iy', symmyffxa þÿ�m�i�r�i�a�m�!�m�i�n�e�,�r�'�¢�§ ¬�s�f�<�¢�1�m�¢�:�s�a�n�d�r�e�c�e�n�t�;�i ¬�1�2�1�i�®�'�§�§�5�§�2�'�1�t�z�§�r�»�§�§�'�i�`�k�<�_�'�i�=�i�n�f�c�f�m�l�a�t�i�é�n�3�%�G�mmiriam! mine, þÿ�r�'�¢�§ ¬�s�f�<�¢�1�m�¢�:�sand þÿ�r�e�c�e�n�t�;�i ¬�1�2�1�i�®�'�§�§�5�§�2�'�1�t�z�§�r�»�§�§�'�i�`�k�<�_�'�i�=�i�n�f�c�f�m�l�a�t�i�é�n�3�%�G�m'i`k<_'i= infcfmlatién 3% Gm

'~JA3'§T' wcibsitc on P.an;ff,ma's; fhm is mm;§_if;=tf¢, inciuaiing new weczies ami range cxi<::1si_on§, as Mi3SQ'»i1°i

þÿ�°�f�3�G�i�> ¬�i�f�§�§�1�&�§Qkrfiagas; has ¢<>nds;¢£e<§ the þÿ�£�1�o�1�'�i�s�' ¬�i�cþÿ�i�I�?�l�V ¬�l�'�}�'�¥�'�$�§�'�}�'cf Pranmzsaa ami Pmffsaaox ilmwa, ifmaci oé`§ha Llniv@z:s£t5f
<:i"§'ananza and Szniiilwni-an izcrbarizar, wor§§s ariizsfsly with M.i>;s<:»ur§.

in ackiiiiaafa, the databaxc <;11fzf1ni!_;»f c£m21>z§z3z; Enfcfrlmafizm 023 þÿ�c�x ¬�r�a�n�?�1�=�;�,þÿ ¬�¥�i�S�i�F�5�7�i�i�¥�i�G�I�1�U�f�S�?�1�¥�3�'�¥�f�§�¥�£�3I0 iiiffiiriint

iaboramries, results frnsm mir bioassays in imnaztma, results of bioa=s§a§;~gz|i;i<:fraciiamniw,ami§l1'12Gi*~fff2<@QF fraciiamniw, ami §l1'12Gi*~fff2<@ QF
zzetivc wang;-Qzsxzds, Bmzh Eaboratwy has im own, bimrcoée reacier ami softwam, Resuits 'from the bioassays in AP?

are reoaréed <§i;re<:iiy fwm iéxe 9f3»we£¥ piffie 1'§afii@fs inie an Excei Eiic where ai? iziwiifyiaxg i1xf<;»z'rm:1iizaswas; izas was;

obmizsml frfam mfr: barcode. The Bxfssi fO£'2°z'i.21l;§5 me: same fs_1ra§£ !\F*S,;§§M{Q§§§i§§Qrmaiicn can ffasxiiy be imporLec£
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f>n¢1<=;p@~:sfw¢=@1agarf>f:s=fQgfnm 9rf~e1:m:{1.aa§. Fa;m.wi¢G§.Q'g_"v'I-Ci<,VviiiiamHqfwggg G§.Q'g_"v'I-Ci<, Vviiiiam Hqfwggg

éifectly inio £216 ccnfwiizcé fifsiaiaase in A? E. "fhssef §i§es can eéiixer ine sent iay email <:.=1' via ibn: intssmcf site,
'£{§¢oI}cr;té»oms ef ;;»mmisi=ng £3365 are 2359 given unilzgwse barcmtius, and un<><:=: feimiwi ir; biuf=k£Sziy§, iraxasikzrwé ie
AFE iiar §;>i§>assay~gnzided ffafxgaéfgal!yexiincnic§wf;>nine=§ir=_&>r1~;1atic»;1isstoredindwfseneralized fxgaéfg al! yexiincni c§wf;>nine=§ ir=_&>r1~;1atic»;1 is stored in dw fseneralized
f%i>§ etatabasm An axaxrfyae Qfbifoassay msuhs aw ;>feS¢§z£<¢inAppendix7, in Appendix 7,

*f'§H.'£'§1I&'f¥8i1\¥ iufoymaiiam system wafics very we§1, nsverihewss, mir news are wastantiy evoiving ans! we

wiii im aééing a new marinas Qcrfzpomfsni. In a~:i<].ii£t;m, we wouid iike to fsgcpami Qu: gigighmp md a;1;§ii»:a£i¢;i; 50

be a mrmc complete inf`szmatimoi.Wew°f,:»uIi§!~u1:isproviéemoreexwnsivaimifmfnatécsxami,byadeiing moi. We w°f,:»uIi§!~u1:isproviéemoreexwnsivaimifmfnatécsxami,byadeiing i§!~u1: is proviée more exwnsiva imifmfnatécsx ami, by adeiing
more cffestive search fzngimes, faciiitate :;ih§;s;icatcqrsazriesofthefizsrahase, qrsazries of the fizsrahase,

§§b <§;g§_Q§_g§Qgg§r In acidikion ta me én§an;1a£§c>n zzircaedy in thc carwzt dsa~£a¥>as¢a, we pizazz tc

inscgmze exémciicm prctoceis, images sf <;oEieotioz1s,§ isngzrovcd þÿ�z�2�1�a�r�1�a�g�c�s�n�e�n�w�f�I ¬�s�u�E�£�s�2�?�o�mour bieassays in
Panmna arzré the US, giwariinexat biame/diss; Md chemical dim fran; iiierzmaw sewchas (ang. þÿ�S�C�i�F�i�Z�"�E�§ ¬�f�'�=�'�§�l�,sfracmfes

of facaive cempozxszésg and a szzmmary of zhcz cuawnf swnzs ofeazix samgaie Lsn.c2=a»r invemigatioxr za Ncvarais, We
sm: also agcnesrali.11f}.J¥fZh?fi0I`!abozztim:C0f}i%C~¥f£">flsizes,aswaiiasaboutQueiasborsstorias,mmizzxaissné gcnesral i.11f}.J¥fZh?fi0I`! abozzt im: C0f}i%C~¥f£">fl sizes, as waii as about Que iasborsstorias, mmizzxais sné

E;=_iz>as§§ay groiscols,
Anoiiwr Sigfxificaiat ciizuizge in the daiabasc wi}l ba tim agkiiiiczx af 1¥;mf$u1ez% to ;nanag¢ -the marine

ccziiecfions. The marina module: wiii he £ai¥;i~f!<>4§ tea iiéxif spcaiféo in fmfznalioua assaciamé wish these c;>l.§¢§:tiLms and
w§§ þÿ�i�?�¥�C�§�£�i ¬�i�f�§lhé lL£1{§§ITiN&§£If pimtus. §»Icfw:>'»mr, with rim exfmrieircc <¥3;s§e1§.;1¢x¥ in mr þÿ�m�a�m�§�.�g ¬�m�<�:�'�n�Iof þÿ�f ¬�3�}�"�I�>�`�f�$�$�§�Z�`�§�§�!�}

sarfigifzs, Wil expect þÿ�£�%�: ¬�:�S�<�¢ezizxaugse io be fqeiativaiy str&ig?zi'fm"ward. V

§_<;»§rcif1 2;;;;i1;§§: Because QE the iarge erguaméiy of Qata gemraieé by þÿ�l�'�1�2�<�>�i�, ¬�$�B�G�,�,we wéii xzwé scarab engines
Gzat can nor only rezfiave simpla in £`<,@£'rm%if.>r1,, but amz aim usmws-er wiaiiunships afnoag the iiatan Far $§*§&H`i§3¥¢,'§,
we wauié Zim £9 mom f§é3.S§';}' expivra s<>rmia¥7i<;ns befween iha §:¢§f>a.'§.s;ay fcsuiis ané ~;=c<:~|og§eaE of iaxfme_mic
§rf§_°=f§1ffa{_i{>n GH 11112 activss plants, ar beiween f:imm,i¢ai §§§fr1¥Ezxsiiies of aaiives in -é£i='§7<.*:iff.'¢§'§t bioassays.,

gg§_§j¢§%;5;,`L;;;n" grggvemzynts; We plan an iuipruviug the gsubiic we£'§page» se thafxi it ;i:a<,.:1'=z<;¥¢s an `ixwemc>ry nfaii
ra? iiw Specias thai t¥w pr£;i®ct was coiigsiw, Vsfa would aiso like to expanei me vis1.e=sE þÿ�§�x�r�:�d�t ¬�x�&�i�1�z�§�l�>�m�1�a�£�i�Q�na'i>;m£
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AP! wiii :ciao be msponséiélfc ihr t'zzmsi`cfri;zg the neccsssary in§e>m;a£iénf,:,<>m;satiE.>§efbrmafsioNikise én f,:,<>m;satiE.>§e fbrmafs io Niki se

3¥7=zst £h:>§; can xzaainiain an zavfarvievf of fesuiis §7om a°E¥ Qhe ¥C§?.{§ þÿ�;�>�r�Q�§�f�:�<�; ¬�S�_This ir'1§`om;m£§$n mxrsi ix: co111pati`{§i£;
with N!§i*§S., iéw éaia nwnag;¢rnent progzmzr zzacd by NIH. We wili wma va Qtrxeazntine ¥&§s proizwsra

DJ3. £}u_£r£>ai:h anfi Qi§sL:§:Ji§w'£iszn ef Informatics; {spaeifi.c aim 5,59
A majofr þÿ�g�c�i�t�h�e�1�5�3�2�5�3�w�§�l�i�c�<�}�n�i�i�m�1�¢�E�<�§�h�e�c�z�z�t�r�e�w�z�a�n�d�t�h�e�(�§�S�5 ¬�¥�§�¥�§�`�,�¥�Z�3�£�§�£�3�¥�1�o�f�b�a�s�i�c�s�c�i�e�f�z�i�i�f�i�f�:�r�§�:�s�m�z�§�£�s�a�sci the 153253 w§lic<}niim1¢E<§ he czztrewz and the þÿ�(�§�S�5 ¬�¥�§�¥�§�`�,�¥�Z�3�£�§�£�3�¥�1of basic sciefziifif: r§:smz§£s as

wail as ~§nt`efma2ion am tha v21¥1ze» af ami tizrcaés io biawdivarsiiy. þÿ ¬�3�u�t�r�<�:�a�<�:�§�s�,aieng wah rzozzsewaiimm, is aim ihe

prizzzary focus oi"¢'s=¥?'4, Qiewever, AF! bowzeiats and eh_esnis1:.=; have reguiariy given tatks, wozksimps ami advice:
aa sfahricis, þÿ�g�i�°�,�W ¬�2�f�I�1�£�2�1�*�3�!�1 ¬�i�-�i�g�E�£�I�(�2�i�@�Sami public ibm. in the 1-wi gfeaf, 5L%>i þÿ�f�[�}�~ ¬�i�'�¥�f�l�h�£�{�¥�$gave over Zi) finrmai

gzrwenimiozxs. Wa=:p1`opase'£o cwrinue þÿ�§�§ ¬�'�5�3�f�I�'pzwseniaiimns, ar; tiwy have been axtrenwiy wati rewived mm

pmvide: ima* APE team with cxpczimxcc in pnbiic speakirzg. 'i`ix<>$=2 £a¥k's nazi oniy convey i.nfQf§m\£i.<>n abcmi

frsscrafch on Panarrzzmiam ééversiiy, but :aim pmvide suzhfmi .ckaiiézw wixéz maie: and fcinlaia rfzfe mcxinais of

'I*anarua11iaz§s in §=r;E¢°,::1a:"§"y;>£<>;;VlI5;,E,>iu¥-ug;éagrexzsareorziyvicvfcéaslminingte£ea1e;h1>i=:>lvgy,Araiherpenmly "§"y;>£<>;;VlI5;, E,>iu¥-ug; éagrexzs are orziy vicvfcé as lmining te £ea1e;h1>i=:>lvgy, A raiher penmly
paié 3'?=~rf;=i'§:s=:=;§<,=i1. `i~£<>wwer, sw wwe ¥;>1>@f>_ iafanneé §};at was ;1resas1£:a£i<>ns þÿ�%�x�a�v ¬�:�i�1�1�e�=�;�>�§�:�~�<�3�:�<�;�§siudesats zo continua Qhair

smdiw ofbicnéogjf inecauggx of an exgpaaéefi vision oi`w%2a1mig}:;he possibie with a bioiogy éegnee.
We .aiaisfa rcgzskariy give forrazsi maxi infermial presfmiatiuns QQ gizark guards,1&5turaI§§¥ mu: gu§ées ami !or:a§

Qanmzusiiiiss, 'éfiiiaxx in the iéfsidx our imizmisiéa ffxzk Eéiw ambassaiiefs ibx' irioaéivezrsiiy, ami akvays f_a§-re iinme in

axpiaizfs whaf £3655 aria fzicérxg io iaieresztcfj fxiiizfsus.

Boih iéxc ex;>¢r£i§® ofwr `mJz:mis=;ts maé Xixe colieamiiifzs <;¥a1za`%me hrsvcz pro'f§c§eL¥ u:set%:=§ iniiznumatian FQ the

hiaiioseai ?~,uLizQ;gfgggiiuvironmezrzi(ANM/I),A3n1<:n'i§=n.u'xibefore,A`E`~lff».i\f§.hasaccfmsinallourccaiieciicn gf ggg iiuvironmezrzi (ANM/I), A3 n1<:n'i§=n.u'xi before, A`E`~lff».i\f§. has accfms in all our ccaiieciicn

iz*1§}s'1r::itios2 cm Sm, ani? we iaswe bniped Kham ti; þÿ�§�3 ¬�1�'�£�Z�{�}�£�3�'�§ ¬�.fa miiizir with we of ffm zia_2;ibéw»e. In þÿ�(�3�3�f�£�1�¢�'�.�i�l�f�'�f ¬�}�¥�'Q26

g{}V£.¥¥131§`iQ¥§¥ £0 zziaka r2°:$ei~:ozmbiz: dafsisifsnsl aiwui nzfxz°f:§gm°nf§:§1! and ;;i>1§sf::;'v:»;!ifo1>, tlxejy maxi have in.il;»e"mzzii<1r1 im

$;=£z:s;i£:s ¢iis$ri¥>\,11imzz§, Fmiilemuxzw, 1';1a;;;f izz£¢:mati<>i'121§ funiiing Qrgzinizatimaa szzch as (i=E_E`~`%'f:r§c¥ }3»z'm}c and

§i3Ali),, if/.;;;;iff¢ this tyge þÿ�o�V�s�f�e�M�3�1�c�o�e�g�s�e�r�a�i�a�W�i�i�Z�1�A�N�A�l�"�~�f�'�i�i�f�)�§�1 ¬�¥�1�§�3�{�§�"�1 ¬�i�2�'�£�t�o�b�e�a�s�f�.�m�n�t�f�p�e�%�i�.�i�§�v�f�;�a�sVsfe M31 coegseraia WiiZ1ANAl"~f'i if) þÿ�§�1 ¬�¥�1�§�3�{�§�"�1 ¬�i�2�'�£to be as f.mntfpe%i.i§vf; as

þÿ�p�o�s�s�i�b ¬�<�;in their aiéemptx iq; Qzbiaizz f£Z{{{§¥2g far %ar§<>~scn1e1 §;f:ar§$¢:wa£i_{jrz £r§i£¥a1Eiv<:s mah as £E;*.; ivlesoagifzzicaxé
PHS aaafziaw wav. emi; wage ,jgiggm Cwifamfeulm r=~*;>¢~m@=f Pagg



Pafwas smsxigazoffmgfm zfemaf (mf, Qfiws. r¢e¢¢s§a;> §§F<2'e"»!!§;_,{g__ '\f§.f'§§1§§;rm kiengg'

¥3i<>Eogica! Cazridor Prmgcci (see f1¥so AP43. "§'§m spwiw iists of cQ1¥<»:¢::iif>x§s tim we am i;mgi'nr1izzgt<> make in étze
time remoxef paffzs L>ffPaL1;\ma will he paziicziiarly 1v;f:_¥§fuI, as ihess areas have been rnuc§1§@sS studied.. Aixrfmsi
zicftizing is known aimui the a§gne or cyazxowctefia, sa this new cofrapanerai wiii he eximmaiy interesting. Wlz
wiii þÿ ¬�G�i�"�T�f�i�f�i�i�¥�¢to pzmfifie M*-TAM and any Q§h_§:ri:1tf:re§teci c»oz;scfvai%Qi2 01' eéuezatiarzai 01'gasriiu§£5aww;in aww; in

our daiaizase and zapziare zizeir i§'aix;=in_g when necessary. Eiecaxasec i§a:::sn=e Lima wiii im p<>si'eontheweb,maymay on the web, may may
also benefit me Large numiwr <>f~:scicm5§is woridng  Panwna.

IL13. 'i'rai¥1i:ag asié Teeh.ns>!z>gy Trazasfer {s;mei1"i|: aim #6)
A niajw gm? ofaur IC§3(3 is £0 provifjei Pa ¥`f'5i3'iH wiiix tha wciximiogéy a§1»_dtra,iz;izag rscccssary ie fzomiaci érug

éi_scG¥'$ry fasefsrch, as izhis ii: ;§-;>!cn§§_a§iy an eccingiaaiijf @¢f°1T},0 aiaé s;§s£a'§r§.a`i:r1»:-; safe þÿ�Q�§�'�£�:�E�;�>�c�5�%�v�e�r�s�'�i ¬�y�,
Lkifommately, the §JT§"Gb2li§¥3§§f§.§r' <1-f`}iaving za, ding make i2 $0 rrifs.z*§:_e1i:~; exiremeiy iaw, so ¥§ is uniikeiy ihézi

Lieveirzwng nauifsrkg wili þÿ�r�e�4�;�e�§�v ¬�°�:1'0ya.E£i»;¢s fwfr; uses ofwcir biofziivcrsiiy, Hcwevmr, iarge sums are ixzvfssziecl in
fesfszlrciiz mai écvzlopment sf érugs, for exanlplc S395 'rziiiiozm 51% US =:~mff1;>22z1im'» in ZQGE {i*¥1RMFx Amazzai

S¥.1i"if6y 1290 1}. 'Hee fwaazxriz and <}f:ve1<>;>mcnt.cusie; af cac§'s1'zfa\f£§ »:I-mg is f;an_crQve¢:siai, ézzi esiiwzaies range Emm
;§i§'& in $893 milliem par approved dwg þÿ�{ ¬�3�1�'�a�§�>�<�»�w�§�§�f�m�f�i�'�s�'�3�i�f�z�f�L�s�;�m�*�z�1�9�9�4�,�L�o�v�f�s�3�9�9�%�A�g�w�z�w�2�9�%�,�a�m�K�a�i�f�z�a�f�z�dfmfi 's'3ifzfLs;m*z 1994, Lovfs 399% Agwzw 29%, am Kaifz afzd
mifd i9'9f§,_ ¥§i§ff§asi ct al 26132, Pubiie Citizen 2082), Wmidwide p%;amzac$z;tioza.§ R &; E3 is esiizmxieé aft 2?~=43

bi¥§iLm éwiars pm* ysm' iagnew QQGG)-, with aE:»m§t nm: iflifif af' nhzat. -;=1;;»:>r;,t: un rezfseafcia that þÿ ¬ ¬�2�1�i�§�§�,be cfafriead om in

deveigpifrg countries suciz as e_xtra-czion, syatiwzsis, bioassay §13(f,t9X-ECii§' 'waiing (ww Kale ami Laird 1§>9§2}_. Ifa
fractifzxrz ofkimm i;;v~»;:s1a;zm;is cwki be made in þÿ�d�»�.�¢�v�e�§�z�z�a�z�i�f�m�s�s�,�£�i�w�n�,�E�>�§�e�d�i�v�z�:�r�§�§�i�y�~�r�i�c�l�z�c�o�u�n�t�r�i�e�s�v�f�r�e�c�é�i�x�f�c�i�:�:�1�§�n�f�:�:�c�§�i�.�a�t�¢�a�n�d�g�'�g�a�z�'�a�§�x�t�e�e�»�é�b�e�n�e�f�i�t�s�'�i�i�a�m�t�h�e�z�¥�=�>�n�»�-�d�f�x�s�i�z�"�-�,�w�i�é�v�a�u�s�e ¬�!�f�~�{�f�i ¬�i�.�¥�`�I�1�&�f�§�£�I�i�2�§�1�'�I�` ¬�S ¬�}�i�i�.�¥�'�{�$�f�'�$�S�.�P�u�r�i�h�e�r�m�o�r�e�,�b�y�c�¢�3�r�:�a�s�m�u�c�h�o�f�x�i�m�d�w�g�a�i�é�s�n�z�o�v�s�f�g�r�e�s�e�a�r�c�h�a�s�p�w�s�s�i�i�v�i�a�i�a�a�z�x�é�e�r�é�e�v�e�i�o�g�m�d�n�a�i�i�o�n�s�,�i�k�e�p�<�:�=�%�§�:�n�z�i�a�E�_zzazifmss, £iwn, E>§edivz:r§§iy~riclz countriesvf

recéixfc i::1§nf::c§i.at¢ and g'gaz'a§xtee»é benefits 'iiam the z¥=>n»-dfxsiz"-,wiéva use þÿ ¬�!�f�~�{�f�i ¬�i�.�¥�`�I�1�&�f�§�£�I�i�2�§�1�'�I�` ¬�S ¬�}�i�i�.�¥�'�{�$�f�'�$�S�.Purihermore,
by c¢3r:asmuchofximdwgaiésnzovsfgresearchaspwssiiviaiaazxéeréeveiogmdnaiions,ikep<:=%§:nziaE_ as much of xim dwg aiésnzovsfg research as pwssiivia ia azxéeréeveiogmd naiions, ike p<:=%§:nziaE_
exissiéz fax' ptcxviciirsg þÿ�1�1�2�U�l�' ¬�?�j�{�}�I�7�$£12i¥I§~2iH-Eifililiivfl Leases o§`i:-iadiversiw such 85 lagging or caitie zan£>§1i<11g. fn

addiiion, 'bi-u_prQs;nccEi§g is zf:em;;1c with faiiaer þÿ�n�n�s�x�a�s�o�£�`�§�>�i�0�s�u�c�h�a�s ¬�C ¬�}�f�{�}�L�¥�§�*�§�$�I�T�`�1�a�n�dnsxas þÿ�o�£�`�§�>�i�0�s�u�c�h�a�s ¬�C ¬�}�f�{�}�L�¥�§�*�§�$�I�T�`�1�a�n�dsuch as þÿ ¬�C ¬�}�f�{�}�L�¥�§�*�§�$�I�T�`�1and

þÿ�f�f�:�f�'�;�u�s�y�s�@ ¬�c�~�:�1�°�f�;Sesxvisrsa,

-~i`£3?1»usy9zr-r»goa»2~és¢m~§%esig;:»mfs»§122§\&p¢'f;>j»¢2I-iékia1~wi3l;1mv&=:}¢i§mxrair1i:ag ~i;ffras;a1m;iu§aa:;xi.¥snhuQL£>g;LM.
sgwlx tim }>aFsaIn§en£ai1s aan cond uc? Q1 Sigrlificant p£o;L;x§s"i§Qn of tix reseamix in ?§¥'»§kI}l§§. 'We izavs 'lirfrgsfi Q

preisiicéti link héiwcma dwg déscavsrgf and cexzservatmn whi} a¥s§> þÿ�p�z�`�¢�:�s�'�v�i�x�o�i�m�§�1�x�:�>�:�& ¬�e�f�>�;�m�§�;�;�y�,�"�£�§�~�;�,�§�_�3xo im þÿ�§�1�x�:�>�:�& ¬�e�f�>�;�m�§�;�;�y�,"£§~;,§_3

appwaeh addzesms %i'=:: wéiieiy gmrrzeéwfed ami presaing; new that sgaoierty rscqgnizaes the tm: =xxa;1»@mis value of
the <;~os1sarva£i<:»n af bisxliversiigf,

XVit§1_£Ex¢se goais ir; mimi, all paié AP§ gmsitiaézzs izave imen fiiké hy cit§mm§ axmfi pe1'mar;~e}3£¥¥iS§of of
Zkxzzafna. Non~»I'a§;amz1ians have þÿ�§�)�E�2�£�* ¬�i�£�"�3�i�}�3�&�5�;�¢�i�'�§fmiy on fs. v<=;' basis, We WEN cc»ui'i.r1a1<:&o pwvidc §c>@ ami

zssxiqw tmizzing ;>ppor£mzii_i<¢§ §br iearzzing eiiwlisiry and taxanonzic iéaz1tifEca%;§<.fm of £m*zsir§a§ 5516 maxim

piants. In aéfiiiinn to t¥1s ia'm:=a'a1Qry §1_aathere:wikibeposiaissnsfarzhres:£i1%.i»=tim<:»bo1.:>mési1»§rcs§ozzsii>3cfbf there: wiki be posiaissns far zhres: £i1%.i»=tim<:» bo1.:>mési1»§ rcs§ozzsii>3c fbf
te§i*&f~fu'iaI pkmt coiffzciians and cfaxéizwyifss; as Weil 2% þÿ�t�w�o�'�c�1�z�§�'�.�=�f�n�i�s ¬�sx"e:spo1'xsibi@ for ¢xiz'aciictvizmgxe tvizmgxe

¢:<>i§_¢c1ions wéii oecur ziuring saweral érziaazmss iripa easel; year, ami will inclxfde þÿ�$�f�`�¥�.�2 ¬�§�§�'�3�i�1�E�8from the L§ni>.f=.¢r§§.i;;~f of
Pamznzz as Weil ew kzcai fic! asaistmzia. We encourage we AP1 e21az;>1<°>y@es ie view this as a sifrgapiug arena L0

better ¢;mi or join @;:»£§<:un,s, so weAc>f: we be zzs:`no=;m,

in afiiiitifrm io dum: emptoymaesxi Q§§)§}1`i`ii¥1ifI-fCS, we will csazziimm in provieic 0pp¢,>mzni,i§es for stuziexxis QQ

wzzziufzi' 1§1£3i§£`£§k{Z£ff:$ and ;s.ra<:zicums Of simply nr- þÿ�g�i�2�i�1�'�l�.�»�?�;�>�1�g�>�&�2�'�i�§�3�t�2�Q ¬�fby working wiiix oxsr AN team. like-cause:
;,~;s<~;;;f£;%§ opiiozis aw few at 336 Ui"zi'¢fe_1"Sii5=' <}f`1'anQaffxa, iiiis ima apazmzd maixy oppiammiiies for stwiienisz. For

ziéem, pariicgx-atiozz in srlarine or ierresifiai eofiecting tripfs, af work-Eng in uw alzemiaiqf extraction labez'axm~y,
pfoviée þÿ�w�l�a�:�-�x�m�i�n�g�a�p�p�e�n�m�n�i�t�i�e�s�.�'�J�w�a�n�i�i�c�i�p�a�i�e�m�a�i�w�e�t�m�f�a�n�?�f�:�i�i�'�l�3�§ ¬�3�f�§�§�3�p�c�s�*�y�e�a�r�w�i�i�i�r�a�k�e�a�a�f�f�h�i�s�.�B�y�g�c�z�f�x�c�r�a�i�i�n�g�a�n�i�n�l�a�m�s�i�i�n�t�h�e�'�i�m�x�i�o�g�y�m�a�i�c�i�x�e�t�n�é�c�a�i�s�;�s�2�<�1�»�§�o�g�,�y�o�f�p�l�a�a�i�s�,�W�e�2�1�9�3�1�6�§�<�>�n�'�x�f�¢�$�,�i�°�2�,�1 ¬�l�e�n�t�s�'�=�f�.�f�i�i�§�c�o�n�t�i�r�a�u�e�w�i�t�h�z�x�d�v�a�x�a�c�e�c�l�d�e�g�r�e�e�s�.�f�i�r�.�Q�e�f�f�f�w�i�c�k�i�s�a�g�e�n�t�o�t�h�e�;�>�@�s�s�i�E�s�i�§�i ¬�y�o�f�i�m�v�i�a�g�s�i�u�d�w�t�s�i�n�i�e�m�x�t�f�r�d�i�n�m�a�r�i�n�s�z�a�e�m�f�a�i�p�r�o�a�w�z�i�s�Q�2�1�»�2�m�é�s�£�s�"�y�;�;�r�;�¢�i�b�i�<�>�c�h�a�m�i�s�§�f�y�g�m�r�s�u�e�é�a�g�r�f�z�c�s�i�n�h�i�s�i�a�b�e�s�r�a�i�o�s�f�y�a�i�O�m�g�s�n�S�i�a�m�U�f�;�i�v�c�s�"�s�i�1�y�,la:-xming appenmnities. 'Jw aniicipaie mai we tm fan? þÿ�f�:�i�i�'�l�3�§ ¬�3�f�§�§�3pcs* year wiii rakea
af fhis. By gczfxcraiing an inlamsi in the 'imxiogy mai cixetnécai s;s2<1»§og,y of plaais, We 219316 §<>n'xf¢ þÿ�$�,�i�°�2�,�1 ¬�l�e�n�t�s�'�=�f�.�f�i�i�§

contiraue with zxdvaxacecl degrees. fir. Qefffwick is agen to the þÿ�;�>�@�s�s�i�E�s�i�§�i ¬�yof imviag siudwts iniemxtfrd in marins

zaemfai proawzis Q21»2més£s"y;;r;¢i bi<>chamis§fy gmrsue éagrfzcs in his iabesraiosfy ai Omgsn Siam Uf;ivcs"si1y,

FQ; þÿ�3�9�8�f�§ ¬�»�M�9�Qgsm. ami; Paga 2\»5§;l'»W cf$n:;»==@1a<»%m;»; igage



¥*'1°21w¥aas §f»vf»§li~:a:of1fff\Q~z»1=@¢z, bireesvrixmi, sms. msdawy fI5§§§g§i< Eggiiiggg ijQ51%
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þÿ�P�f�i�f�*�¥�>�f�$�2�9�§�f�>�D�V�®�$�¥�i�§ ¬�'�1�3�U�5�'�¢�'�5�'�f�G�§�f�¥�&�£�¥�1Director (msn þÿ�E�f�§�s�s�1�,�M�2�¢�<�2�f�e�}�:�G�=�E�§�* ¬�V�¥�}�¥�C�§�{�,Wiliam 1"i@rzr~,g

ga. swfzcxim; AMS
`

Tiw 0\'f2I°6ii £933 <25 Rwilciaié i'2'0g¥@2Ti 2 iS £0 Geniiuci mcdicizaaiiy m1e\2a1'1tas2zz;;'S ibm' me éiscuvcq/ Qf iafeatxgmxia
far wzcpiaatic and £rc:;3¥~zai pamsitia diseases and C0¥'£i[3£?UB£iS for the como! of agfieuitmai p¢,si's. An aérliiioml
f.1b§s:~a;&ive is to enhazace the zzapacigf of liaefé sciaaniifiz iz1i`ras1-lzm:tzz1"s¢,tf§ þÿ�{�3�`�I�'�0�\�f�§�£�i ¬¥'l;23{¢Ei§T(3lI=£>§A73§s{){'1L§!i';.§i?§£';$ for mining
students arzé is éevetop ¥<>ng»tf:.z°m z~e§_a£i<,ms¥iips baiweeaz Zwnmnaxaian and US amide-anis, pinamaeautical ami
agricuitufal csampanies tim will imeip wears ihas §ase of Q pemnaneai ané prociseafive Fanewm-`i>aseé program for the

fiiscowzry of new medicines ami prod acts fox agrisuiiw<:.
u V

Tim þÿ�S�§�3 ¬�f�i�?�§�§�§�'Aims of Assaaiaw ihfagram 2 am fo:

3. To analyze bi@@¥og<:a¥ sauxpies far msaéiein my þÿ�x�"�<�°�:�§�e�v�a�;�1�$�;�a ¬�£�i�v�1�£�yagainst the prntozoan parasites
resp»n ns,ih§_e for ieishnxazzimis, American txfypafmomiasis {C¥zagas* disease) and nwiarirg.

Cm-dc: eximcts firm; þÿ�1�2�9�3�-�2 ¬�>�Gs;>»;>eEes immesfriaipiamsandSiéffix=;>ecis:sQIT?afsa.rm111§anmarine immesfriai piams and Siéffi x=;>ecis:s QIT ?afsa.rm111§an marine

Qgae ami <:ya;no£mn¥eria x1»~"iI§be1es£foxactiviiyintzapicaidisease553%/S,"i`¥s.esnagswiiiheusedta fox activiiy in tzapicai disease 553%/S, "i`¥s.e snags wiii he used ta

siirect the þÿ�b�i�s�a�s�s�a�-�y�~�;�2�3�2�i�<�¥ ¬�dþÿ�f�Y�&�G�§�i ¬�3�3�¥�&�E�i ¬�3�!�'�iQian WH? wks, piace in Asswiazte Pfugfani 3, Bieaciive ruo3en:uEes
that shew fzxcfsgnionai pmnzise wiiE he further cv aiuaéed in f2:I<>z' $0 smciy Mir mecizaaisna of action,
pctency, stabilitgf, and f;y1_Qio;<_if; zu:ii\;ity,.

'

2. Tn evaluafc biaiagical saazigmies fm' anticaaazcer a<:£i=vity using tnmazr wi lines in Yamfnxa and
mes:-hazzisxnfhasezi' assays at>ti1e'l'~Zf»vaf£§s Instituie for Biameéieai Research,
We wil! saw Qui bioaaizays in mir iaboraiuriifs wi£h iizwe Gamer cell Lizws {3\2CI»i*{4-60 (kung), S9268
{CN?~}, am MCP? {brf::,as;t)} io detect ezytaéoacis activity and is fiisrfzcé bi@assay-gu'idefractionationin fractionation in

»~-~-»»-~¢s,§Sucizx£¢~§wg¢am-~3>.~-31;vadslitiorz,~prrzfza¢:£i<>s»ai=;f§~<:ximma,i2¢r>:zc¢..ie:¢1¢st1;iaJ..z¢1a;i.,fx1a.1i:x,f:-;1Ianis4(l_,§QQ@2,£liIk*3,.\ 
lzxzxteriaw) wi¥I im sent 110 lhe Novartis imstimw far Qiunaedicai Rfssearcix for 1~aw;hsan'ism~based assays,

3. To evsxinzaiize the ngro¢:§zemiea¥ 1=%i¥it.y af giant and rnasimfs sam pics in fxsiiaimratiun svith imw

Agrweimaees,
'§\'¢ wi£E Qefui axuéc: cximcis arid pfefractimas (_I,§(}0~2,C¥¥§0 1mir£mf§al§} ies" iesting, >;=fi;§1 Smxvé5193-cie;mes_ HAS
wiki screen þÿ ¬�¥�z�=�,�>�s�;�@sampics for i;nse.»>c1'i<;ic¥a1, iimgiciiial, md hcf*§icic§a§ mivifgf ami carry om the: is<,\£at.iQn zwci
stmctusre e¥f;<:iofthecompoumisQi'in§'%;='asz` of the compoumis Qi' in§'%;='asz`

4. Ta {¥»E'if{§l(}}I im hasiweasniry uapaciiy fm as pefmmnent i"se~1sanm~i;xasf:zi firug riiswvf-:ry prxfgrania
We wiii rei'm`orf;:x;' the ?ai<>ass,§y"cc;fnpon<::§i of as 'img-tcrm ami susminabic Pansvma-bassd dwg, éif<§¢
grogrzam ¥;~y t1'§21s1`f:z°i"i~r1g techfzoiogg; and irairzing þÿ�s�i�z�z ¬�¥�f�:�~�a�£�sin t§:;~:£1:::{mique:s ;>'ftis§uo».c-u¥£1;m:, Que euisivaiiiari
of giarasites and Rim =¢z\f:~zZua£iQrz Qi' qiaia.

B* i¥f'§CI{£.`}=i{{} ¥.§Ni} ANL? Si`§iN£§¥`}Q{fA?~I£§§3l

Nat1;ra}pwd;:<;£5 ha we been and corxiimnz to ha mm arf tin: mms! impQ11'l"a¢'1£s<>m"<¢@:a Qi'1ffbaz111ac.~m;Hcai agents
in asf; toéay, Fm' ezcsampigz, is has been wrinwed thai. 3?% of fowl þÿ�§�7�¥�"�f�> ¬�i�?�`�£�1�¥�i�l�*�$�f�3�§�l�§�i�C�i�>�i�i§al®S»§ mai ¢i5% ci' §o&a;f's
bcafseiiirzg éffxg$, am froiai. zvfatufzzi gxrwducis mai, .natural pr<;=§IzzcI.s~<;if2z"iv@é þÿ�m�<�3�_�i ¬�>�c�;�z�E�@�s(Frormaaan ami 5% 2{§*DZ)_
Az29i§2<:r anaiysis repomsd £E1at. 8 0f'£i1p 25 top faeiiing cirugs woiridwida éefivfzf from mi;:r@o¢'g;miszrza

þÿ�{�C�§�1�i�f�;�f�a�s�=�e�I�£�i�~�-�R�o�b�¥�n�s�;�-�a�t�a�i�.�I ¬�J�§�'�I�}�.�.�4�X�.�p�p�r�6�0�%�o�f�z�é�a�e�a�,�p�2�@�m�s�i�n�c�s�i�i�r�z�i�c�a�i�Q�r�é�z�x�i�_�f�o�r�'�t�§�1�s�i�f�e�a�t�§�x�1�e�f�;�t�M�c�a�m�e�z�r�a�w�e�i�h�e�i�r�Q�z�i�g�i�r�l�i�s�n�a�t�u�m�i�;�a�r�¢�;�;�\�(�i�l�r�a�g�g�a�a�r�x�é�N�m�v�m�a�n�2�8�0�8�)�.�F�a�r�i�r�q�s�i�c�a�i�p�a�r�a�s�i�t�i�c�d�i�s�e�a�s�e�s�,�t�h�e�r�e�e�x�i�s�s�s�5�1�p�s�a�s�s�i�i�x�g�n�e�w�L�0�Q�i�a�n�-�e�v�e�r�n�a�v�e�i�t�w�a�t�f�a�i�x�e�m�s�a�n�é�t�o�é�e�v�-�e�é�a�p�i�e�c�}�m�'�i�q�u�e�s�i�b�m�w�i�`�¥�l�f�a�c�i�k�é�a�a�s�a�t�h�e�p�a�f�t�i�<�:�i�p�m�_�i�o�f-at ai. þÿ�I ¬�J�§�'�I�}�..4X.ppr60%ofzéaea,p2@msincsiirzicaiQrézxi_for't§1sifeat§x1ef;tMcamezr 60% of zéae a,p2@ms in csiirzicai Qrézxi _for't§1sifeat§x1ef;t Mcamezr
awe iheir Qzigirl is natumi ;ar¢;;\(ilraggaarxéNmvman2808).Farirqsicaiparasiticdiseases,thereexisss51 (ilragg aarxé Nmvm an 2808). Far irqsicai parasitic diseases, there exisss 51

psassiixg new L0 Qian-ever navei twatfaixems ané to éev-eéap iec}m'iques ibm wi`¥l facikéaasa the pafti<:ipm_iof of
$¢3£en¥i§is from tha éeveloping nations where ihosf: diseases ¥wa==fa tin; greatest ifrzpaffzi {CieI& amd Pio! 2G*32¢
Qachs 21302) araé Ziaifa Asfsmciaéa §'r§Jgfam haw; þÿ�a�'�t�t�e�r�r�a�g�s ¬�e�<�§lx; fzdshuss QE;-:>s:: uxcadx §<>f £hc: pam-Siics scsp¢»nsEl5=§<¢ fm

l@i§Ixzrma_§as§s, A:'mz¥;§<;21n try§>m§<>sr;fmiasis {(`Q§;;;gag' þÿ�s�m�d�m�s�a�l�a�f�i�z�g�.�h�i�i�m�E�i�a�i�u�i�c�f�'�e�'�l�§�_�»�;�i�'�i ¬�E�i�k�f�§�}�£�f�¢�,�i�m�f�u�r�f�g�ismd msalafizg. hi im Eiaiui cf' þÿ�e�'�l�§�_�»�;�i�'�i ¬�E�i�k�f�§�}�£�f�¢�,imfurfgi

P143 393525952 ifiew, 0$fI}1j- Page M§_§_§3p A
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Pzimépai §nwsl¥g22§nfiPf;>g-fam D%r@@1<>f§L@:=»i Fiffii, ¢11¥£<26ief1:§§`g§f§§X'&*|C}f§,m'§?f>f§§§_@_§1§§,i}§y

gwdueis have a long and irfzponan; lzisiory ralasxed fo crop proifvctien. They have bw; useai as cméc exiraais,
parifiezfi Comgmaents 11:26 as iempiatezs for £he design of new :s'yz'si¥1etir: csrnpoazzws.

8.2. The Impaci vi T-mpieai Fafasisic Diseases

The burden impased am the deveiopizag wumld by tm;ziea¥ éiaeaseis cnnifinues tu geixermfa an emrmous parm
in §L;HTi3u'S1si`§`c:riug zmti þÿ�c ¬�»�m�r�°�i�¥�1�>�u�t�f�:�.�$I0 p<>ve=;1"y and xi;1¢i@r<£r+:v¢1<3p;§a¥fat (Sachs 2Q¥3l2}' C<>l_!<:<;tiv®?s§', r§;i1§_z=.r¥a,
Ciaagas' fziiscasc arid Ifzishxnaxaiasis af`£`f:1,;t3 £>§I!fc>.fz peogsie, m0s$ of =»>sf§1<;»rz1xuw5_ve <>§iEes5fll1a§a$2 iz a§e1y{<}§;Eh
and §~§o§ 2902). §?<2n: mcvst parasitic diseases, einrgs ramiiifi the maérmay of c_E {Mars;ha1i_ 2660, Rigafiabbsr

ZGQZ). §»¥@w<,=sfa"1~, for many of these dimeas-sus the cxwreaif repcrifzaife Q-fphafn1a<§¢uiiagrznixisimcfequate,a agrznix is imcfequate, a

p¥"Qb§r3Il'1 wixish is exacvrbaieii §y 'this s>i1x¢rg¢r;_f:<: ofdaug rasistancs {(`}ei¥J and I-io? 2S3{32}, Wiziie mosi

;1§xzsnna<;m;sical companies izavc coiacemrabeai on iénding femedécs fm the aifiictions of infiumiaiixfsd aauzmtrics,
é3,§\, ¢axfscer,i:_=':z111 disease, ang? sézmazis pain, no naw :amazes af arxfipagasitic drugs have bean ciaveifwpeii. siwsc
ihe 19é$s, mxé few are Es; the pipeiine þÿ�{�`�W�H ¬�§2666). Oftiue E223 new $13! entaeneai i!a.eme.rke1 between
19'?§ and 19516, Qniy 1. 1 wezfa éirecieai agz1insti§1e=par;§siws ihai affcst zniiii-ons £21 Aiiica and tba Anlericzw

{'§°"ii°}§3; mws 2£¢£J¥3=}, Witix tm fsxczegstiwz #af A.iiJS,. wscawiz ami devcwgmem fb: ms: 'w<>r1greaiesfccausesei' greaiesfc causes ei'

premature cieexh Qp_n_¢:xm°2<:»r1ia, dia1'r§1<:=czzi ci%se:a.s:<°::~s, £n,1h~@rmuIosanémaharéa)amountedto§ezssiima$590 ané maharéa) amounted to §ezss iima $590

miI§iQ§z1, §h£: cos? it (aims mf irifing mm 611: g, iQ inarkzei, Sfifzce it misss- af: e$iizr3;1te& 1U~2f} ywtii EQ £§<:vei<3;§ ze

cimg, Ez is cri'tEf:a3 t&za£r@$ea1'c`i'; azaci d.¢vei0pmeza£ he acceicraieé and zieae we pool of res@ar<:hf:r§ be expaxxdw
þÿ�{�W�i�»�i ¬�.�fZQQQ, Sachs 2892)- ?3e§zfmri the: marfalky infiéfxed upon þÿ�§�'�C�S�i ¬�1�¢�H�[�Sof Li§;v¢:¥f:;;:vi11g ccsuntriea, outbrealag of

parasiiia aiiwzzses are iiicséy te a,£`¥?=:~,ct firsia caamxfries as wal; sinw nifag resimznéi eikmasss can spfem via

immigraiion naw éravcl {Kircizh¢f£T 3993). Qespiw the iwciiiionmal Zack of i=ni;cr@ai an the part ufiiw

{3E§§~£iI1'e§c2;fticz;i infxizzstry in ihfz d¢'v¢l0pment,o£nave1ciwnxotizerapeaézisz agema fm' pa1"asi%i¢: diswsss, :swat

ixiitiatives have been describeei t%1ai;a:"e-designer? to bring afEH;if<§ab=ie and afiae§iv@ axxtigaaraxiiic ximgs tu tim

þÿ ¬�m�¢�§�<�¢�;�-

BQEJ.. The Le£¢fzmrwEaxms

"§"i1=x: Isisiunaniaxes =:¢Qn";prise a grsuy 0f`i§1f`ec:¥;i<;1;s §I&$,i$»'3(§. by xx smmber §>i"spea>§e5 ¢:>§`tb_@ Qiaiiggata
izxtsawiizaiar #parasite _bcisizfaafrig Qmsjeux þÿ�i ¬�3�9�f�é�)�`ir11'cc£é<>us'ase acfwired l§1rf>§;g%a_ fha him ~E}f1@¥l1¥1i6 san
of tim ggésxiefa. ,F'<&;'zzé2<:*;'r3-fam? 21115 ,f.'aftzo¢z>z___v£rs. Lf;§a}ummi_al in_§e~¢£i¢ms~ accnr in aazzzffz in ax wimageai'Y'§5'fE{§il3.E"8f£§ mage ai' Y'§5'fE{§il3.E"8f£§
boats bul ara piwtkizizsréy #common in maids, r<:f<:ff;r;£§, and þÿ�f�,�:�»�'�r�.�i�z�n�a�_�'�t�i�a�z�c�l�u�c�i�i�n�g�§�l�i�1�¥�i�'�k�£�U�`�£�5�(�W�i�-�£�0�1�'�:�?�¥�? ¬�i�1�. ¬�I�i�z�§�i�Q�a�1iazcluciing §li1¥i'k£U`£5 (Wi-£0 þÿ�1�'�:�?�¥�? ¬�i�1�.þÿ ¬�I�i�z�§�i�Q�a�1

syzaérszues in¢§;;<§§ng aséymptemaiic £_nf%:e§ic>ns, se'I;§`~»§aea¥iug caegzmeous car -r§i§£T%;;z;ri:2g rm1cQ¢utz§ne:ou_s lesifms,
and sevess diweménareri disease with þÿ�f�x�f�i�£�§�l�§�(�Z�'�!�,�1�[�¥�I�»�0�f�}�`�i ¬�§�S{'vVIfi0 i9§£3}. An eséixzzztmi 32 mi¥Eio1.1 px-¢<»;>l<: are

izxfemwd sveridwide, ami 350 rf1§§i_ix:>zz iivw in ezzdenxic arcaa and are at 395; fs? 2»<>qit§rin,g 2eisi1'ma:uias=is (iksjeizx
§¥$»*96}. There are nf; &ff6<3$i¥/G means of prevcaitivn as vssoxor and rczfscrsfoir cisnimi are af iimimfi vaiua- {WI~=`f_0
§§*9§}}.

°I"i1e»cIErzEca¥ mafzifestatinrzs nf ieéshnwnzimis are Qansud by the amasi>i§;atc form of the gaasasiias, wizéch £3 an

£>£#¥ig2>t<-> izzrraceiiuiar parasite of imsi-QQE ma¢;fo;:>!';;rgas. Szmriilicfs fewdirig on iifE,&i}`§f?~I1: hosts éngesi satis conaaixmimg
amz1$tigo£¢s which mpifflly {Z"§&%'15§O¥`I`i7l inks ;i>zumz1siigot.es. Them are extzmfziizziaf fomzi eff fha parasite whic§

muwipiy fzzpiéiy in me lwzw o£` the sandfiy* gui, Fo1¥ew_iz§g inocxzlmiea into the ?1~:2§i, skin gy an ismfected sanéfiy,
pmrnasiigotes ra;:§dEy atfacbé and eazmr c<5il§ eff þÿ ¬�h�emaaoxrucifmr pilzxgrzfsyie system, wiwerc Zim# þÿ�$�1�`�&�¥�1�S�f ¬�)�£�'�Z�¥�'�iima me

a:1'¢astig0tQf<>rm {Figzxfr> E, $1150 i9§'0}. i1§§h¢:4}»¥Qw Warié, ¥eif;hn¥ami§§:is L; wiéasprsaé 7°§.'0I"£§ s§<>u.;§;f§rf1 Texas ir;

N@r°£'§fsc>ra éagfzxatéfia and iiw Caré£m¥;»=;~x=m_ isiarzcis {We§g1§ and Saravia 3996; Pvéaionmy ef QI, 2392); Mmt cases

sscfzaxr in mrai afeag þÿ�§�*�i�f�1�(�'�;�I�? ¬�¥�:�{�}�'�l�¢pamsiire, éiier bask, arm the vecwr cosxisi. Wiléie ieishmaaliam can he irezated w¥t§1

;>;:111s.va§f;¢s;t ar1t.%mo§zé_a¥s, resisizzrace io t¥1_s$reatmf:¢;:t £sA<;mer,§;ing Qélrwft and 'fardlay Z=§<3'§%), Tha afiiczmy ni" she:

emiisnosxy izmifrrxerxt §;vamémle(S'?~§fiQ'%/5gzuremiss;reqnrimsimgcommasnf¥§1e;'a;>;,='and@5363sigrfiikaxli vamémle (S'?~§fiQ'%/5 gzure miss; reqnrims img commas nf ¥§1e;'a;>;,=' and @5363 sigrfiikaxli
§§_~§f;;;,~ ami ¢;;;;;;_=I§_;;;; §g;;i;;,i§y in up in 2i3% of' gmzimzégg {Cm_§i and "'r'arféiey 2602). Otim-rE1':2a£rnz1~,ts fbi l2is3z;;;f`n§asi5;
auch ax zzmp§1@£r,=§'i¢in~3 axxvii þÿ�p ¬�:�1�1�1�2�\�m�i�£�i�i�:�1�¢þÿ ¬�;�1�'�r�'�c?1$5<>c§ae£<~x;1 wéih _muiiipk a4;i\-'iéréirz §id§ e'l`Eha:.i's Sud; as iaozw
rnaz*z'ow sizp;>re$s§Qf1, nfanai wxécizy and ghzccfse mszizxboiiszaz disiurirzazzcas (Herman E991 ¥\»iyerh<>ft` ii-QQ),
Wigue ;zzii£@f<§>si_;ac {h<:>aad<:cyip!a<>sphQc§zn§§m} has showzx ;af®z¥uis<: as fl izfsaxmeni of Zuéianz visscmé

ima 39Sf?£E§§ QRW <3-risen; Qmgg f;Fnmaaémga Fnmaaé mga



Fdiaraipaé sn~m1fgm<>r;Pmgmm mfwof ;z.3@1_ r=z=~._;a_ þÿ�m�s�a�;�@�§ ¬�¥�2�W�i�C�K�,Wéiiiam Renw

§ef%s§>xfza1@iasis» {§ha ef! af. 39923) the: author nf a re<:f;r1i;f:,vif:»>; anicée feguorteed "iézere remains a pmsxing razed for
new þÿ�a�m�;�i�E ¬�i�S�¥�2�;�n�z�1�n�i�a�i�$�"�{�C�§�r�§�> ¬�'�£meet Yarfiley ?:D<}2},

3.1.2, émerimri 'i"rypan nsemiazeis {Qt_esg;as'* §3isease} _

Trwenasmm wuz? is the etiviazgic agen; ofijixaggara' désezm, as þÿ�Q�i�u�f�o�l�a�i�c�z�1�§�x b�_�i�s�y�s�i�e�m�§�c�i�b�m�a�f�f�e�c�mibm affecm
miilions of i§2f:<>;1»1f<» §rx mrzgxmte, suixrez-picaé, arm rmpic;-ai zegiozxs ia the Americas ami West Indm, kiiiing 1Q~2C»%
of zine gneupie iz ini`®<:Is þÿ�( ¬�3�@�l�bmi 2501 20023. infcfziiov. is zoonoxiq zransznitted to humans by blcedswkisfag insecas
mf me fanxily Re<1mv'irLa<>_ Apgxrmsixnatcly 99 m§1§ion pwpic ir; Lama Asaacréea are at risk o§`i§z§b~<;:si<>z1, ami 3% £0 £8
mi¥Ei<>n 303 2'zGZu@.i§_y infiveied. The mferaii ~§n§:ic¥erz<;e uf t¥w disease kms bean e¢st§~ima£z:fi at þÿ�2�1�I�} ¬�§�,�{�} ¬�}�E�}muses a yazar, ami
uve# "?'{},¥}(]¥3 E1;dieannuallyassa<;¢¢zsf>e;nm1c4e_cftheinfectéen(WHO£9§};_Ilmsaaaéc1991),While die annually as sa <;¢¢zsf>e;nm1c4e_ cf the infectéen (WHO £9§};_ Ilmsaaaéc 1991), While
Immaxx izz'f`@<:i£¢;>ra is me in areas north Qi' Mgaxigo, za. sfzmsuwey wnciucteé in EQ89 is éeirmnine éke prevaieme gf fl
c:'z:zz'i§1fe<:tiarmani;Cenivai;imes;*i4:aninm>i_g;"afm:sinme'was?1£ng£onLEGmeafmsud§%fsfiiixsirixltoin:infccieni armani; Cenivai ;imes;*i4:an inm>i_g;"afm:s in me 'was?1£ng£on LEG mea fmsud §% fsfiiixsirixl to in: infccieni
(¥§;ir§>%il1<>f`f»s:£ al, I_f}8?}, suggexsiizag tim 50,{3i'?¥§ to þÿ�`�¥�£�} ¬�3�,�Q�9�£�¥U8 inxmigrafzis may 1:13 iivizxg with £266 disarm {Graat
ez al. 5989), Faiménant infeffiians fcfsulting fmm bimsxi ifazasfusism ix; the ¥.,Fnii~e<§ Siam ami Canafia haw bees;

repu1't@;d_ {I{¥r<>i1£1o§`f`ff5 af, 19%)
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!7'igs_:ff.é 1, i`le£fehma:;érz iifc Qycie Fignm 2. The léfs cy<,:if: éfifi crazi,

(i1it§f!i'.<:*1';1x,f3.W .<:*1';1x,f3.
W

The dsvelaiuznezgtai s;jyf.>¥¢ cf? eruzi ifzcimiias three afmqnhislogic i'o_rms: þÿ�a�m�a�s�_ ¬�f�i�g�f�1�>�¥�e�s�,e;>i_na_fz2<1igo¥cs, ané

-tzgfgzoixnaqtigoias þÿ�{�F�i�g�L�s�r ¬�:2). þÿ�'�I�`�§�'�i�_ ¬�:atfaitsiigstei is #hc in§faf:.e¥!isIa§'farrnfiéumi§:;ilwQissaaesQfihc in§faf:.e¥!isIa§' farrn fiéumi §:; ilw Qissaaes Qfihc
marmzizaiiafa hosi. The azfypofxmsiigmta is ffiuimfi in me £'iz~1:sua arsds_£f»;a1r1~9f §~nfz'><;§A xvnanxmais and is

r¢s;>ons;ib£e fm' Lim spread of §sx£<=><;tiQn &'<>na will Ein stef! 2326 iS aim tim foam that is timsxnitifxk £0 'the insect E¢f:.

Time egyinmsiigats is; Qke fiumm thai m;sIi§;>§iea in me éigmiva tram afiha uizzzoszze vwor. Tm epirrlasté gem can glass
he þÿ�;�;�e�;�§�'�&�a�s�m ¬�i&xei*1ica_l'§y, ie., in ¥;§::absasiefxofitsi§_o§£Quik.Yfhiieiireifwerxii`etimirygxozriggsiigeteisexczciedinéisfwesandurine,amithanenimwiiaeheadyi%u*<>z_sg3}_azzabrmzi<>11QUiizsskin,an§n£z1ctmasonsxaiczznicframe,snail;astime<.><1z;i'um;¥iva,cfilwwouzxécaazsaxibyiihehits; absasiefx of its i§_o§£ Quik. Yfhiie iire ifwerxi i`etimirygxozriggsiigeteisexczciedin tim irygxozriggsiigete is exczcied in
éis fwes and urine, ami than enimw iiae heady i%u*<>z_sg3} _azz abrmzi<>11 QU iizs skin, an §n£z1ct masons xaiczznicframe, snail; as

time <.><1z;i'um;¥iva, cfilw wouzxé caazsaxi by iihe hits;

Tézzw ciinicai wages we recognézecf in Ciiaagas' émaae: a show; awe mage, sa Eo11g~Eastizzg þÿ�f�}�§�`�i�I�f�}�£�1�§ ¬�}stfaggfz, éliié aa

Leng, oiinicaiiy asymptcmaatifs inakztfaffnizzate stage {W§~i£T} 19%) Tizfm: is rw evidence Ihm izsdiviénzais -in time
1:-lfxlmaic or inf_¥e£;cn'z2ir:nt§ pimsczs ei" tizc aiimzssfi bcfmefit 'fmnz dwg £§a<:fa;:»y, flzfamfmfe, izreatmefm is þÿ�§�1�I�` ¬�S�<�§�1�`�"�§�) ¬�§�(�'�1
Qf2E}f fo? paiiezzts én i§1~f: S§}0I'f acaaisc gahaee of C¥;za;;as` niifssezzasz, Treaimemi, vfiirh þÿ�n�£�~�i�`�u�:�~ ¬�-�i�m�m�a(3 nitrofursm

<2¢>1'ix=;1£§v¢) ami §>¢:2zr1Ef£a;f.oi@ ia nE.tr<>§_s~zzEresuksiz1a<_i2ff:z'seasideeffecis,inclndizsgweaimess,ancnfaxxia, resuks iz1a<_i2ff:z'se aside effecis, inclndizsg weaimess, ancnfaxxia,
zxzmaaa, and sfamiiing in mais; patients {`\f'i<>tiE ez ai. i_<39fs}. Contirzuaxl fi@¢ra;>y is f;'u@mi£y assosiaazd with

wg 3Qw5QQ;1%v_ asm; Page m&'§»
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wfmeipai arwwmczmguna;vw,Mm¢§e;:§§§§W§C§,'¢\/iiiismg¥;§§z'\rg wmczm guna; vw, Mm¢§e;:§§§§W§C§, '¢\/iiiismg ¥;§§z'\rg

taxis hcpmitis, scmtral and pezigwimrai nerveus sysifsnx symptoms, sucéi as loss of menaory, frenmr poiyizeurhzis,
þÿ�,�e�a�r�§�=�§ ¬�i�w�:�»�;�£�a�,�,smixures, aw i2¢=ma£¢>i<§§i@ élltérmifm, Qf adéiriamai cmifzem, lymphomas dcvelopeé in 33% of the
rabbits zmamd wixix nifnr§§nwx ami 42% <>§`2,!1e. 1~zzbb§£s giwn i>r;=nzr=ida2;o¥¢ (YEQHE -ef QL 199% Thus., ilmefe is an

urgani need to éevafep of new ;>hannaco§c>gi¢ þÿ�&�g ¬�5�E�l�i�5againsi Tryparzswrza amz! (GQYQ ané §~§<:»E 2062).

8.i.3, Maiariza

Malaria is the wsrid 'S most iuxporiam. ;aaz'a:,~:i2éc imfwtigan, z'§mgi;1gng five maxim' hwamh ami

d»exfc1opn;ez1ta3 cha liwges for tize gmc; ceunixias offtiae wo1'§d (Sachs ef ai 2{}£}§£}. £vIor¢:~ them a Shirci ofthe
w'or¥d's pogniaiierx {ai>2.biiiion3wQpEe)-iivcif;§'x%ea§ari_aeieéexniexmas,andIb_iilia;>r3;pfsiiapiearees¥imat£¢<;§to 2. biiiion 3wQpEe)- iivc if; §'x%ea§ari_a eieéexnie xmas, and I b_iilia;>r3; pfsiiapie are es¥imat£¢<;§ to

wavy gsfasiics 21; my giver; iima þÿ�{ ¬�f�f�u�v�e�x�i�miff af, 2{}£}2§, Each year þÿ ¬�I�'�s�e�r ¬are 3% 'IQ 5% miiiiinxa naw plasm-;§d§um
infaecsiions ami 2 to 3 miliicm cieaiixs f}'<1m malaria in the de>\;f:§op¥ag world (Marsh 19%, IvIa1"sI§ai¥ 2f§i@¥§}'Ql.
f'*Zas2:fof2:'umf1}f>¢mu;z is þÿ�E�i�¥�@�s�'�n�c�1�S�£�¥�z�3�&�1�i�g�f�a ¬�k�n�'�£Qfiiwe four imman szxaiariai parasite species {We§1_ems þÿ�2 ¬�¥�Q�2�)�.�,

The: Qm§;z0§%i¥xf¢ antiznaiasfiala zmii zeiatfzfé aryi aicohais owe t%1=':§;' oaigéns iQ <:;=,;2inif;e, is;mEai¢a<§ fxi"0¥}`1.f})£? bark of
£56 Pmxvian tr1e§: Qrzchméa iedg:~;rz`a.>m, which was 5:32 i'n1;;¢>f£¢;i§ þÿ ¬�'�;�x�¥�;�#�.�;�>Ealropez fmm Pam for 2\n£i1naIa1'§aix,;:~:ei12_
tim s¢v~2;1tQex"1£i> Qenlmjy {F\fI<"s§¥"mic£; ami Dvbsfan 2§?0§ }* Tin: quimaiixifs mT:1;7ima£§i§'ia§, séiiiorcmquine, has for
éfscaées b¥.i*3§1Yi3*3 primary <>h@mQEhe;mpfea£is: means af maiaria iIE3fi1'i&I¥i and Qezziziai, bmi r£:=§isf,z1~nce ta-

uizism; mine has dw/¢1f>peouagiobaziaweamihasbeenmf:£byafewa!£:;znzrtis.~cdmgs,failafwibiaizwere ou a giobazi awe ami has been mf:£ by a few a!£:;znzrtis.~c dmgs, fail af wibiaiz were

mme sxpensive, mcountcred msiswncc pmbkrnms Qi timfzir mm, or were: icnss sm and more éiffisult to usa mam

claioraqaiine iiseif {¥§d_§cy 2002, Welicnza Z{}{¥»2]. in China, §nE1s§ons propfméé fmnl wofmw ussei {/iriefzzisia
arzfsm) were ua=f<=d fm' tfcatézfg fever over a Lhousami yrwrs ago, ez pf<>perz;,f atiafiimwd zo ikI'if3¥'T!`iSi}}, zz

sesq_uiixas~;m:1e iacicme iifxaz has iaeezz uscé increasingiy over thx: [rfst two decades to wat zzwiafia (Silacbammon
ei af, 2091, Ridlsiy 2892). NG ci ir1i<:a¥i3f wie-'f'£;n1 f<>i`P.ffzfes1nf1:°zemtozmerxlisizzaayeihasbcezz <>i`P.ffzfes1nf1:°zem to zmerxlisizz aa yei has bcezz

þÿ�!�}�£�§�*�J ¬�Z�l�'�f�f�'�! ¬�§ ¬�3�S�S�i�o�x�i�c�i�i�y�a�x�s�o�c�é�a�t�w�w�i�i�i�z�h�i�g�h�n�i�c�:�-�e�e�s�1�1�3�3�>�m�g�a�t�i�v�e�i�y�i�l�r�z�y�u�a�-�a�t�e�d�Q�5�u�s�e�(�i�§�i�f�i�§�2�6�6�2�)�.�T�h�eþÿ�!�}�£�§�*�J ¬�Z�l�'�f�f�'�! ¬�§ ¬�3�S�Sioxiciiy axsocéatw wiiiz high nic:-ees 1133> mgativeiy ilrzyua-ated Q5 use (i§ifi§2662).The 2662). The

wfaagu-issaéxy-Qii-t%se~.:z1a~§a-c1ape?zfasi-wfalifmyalelaaawnwfée.'sim»dcumi¢>;:me;n-oVF~v:=c<;»i=;z¢sfp1:eEaEama1Lw>;>,d..»..W_,-
af1tiz§mlar§a§. zimga are cC»§1sEé.§':r<:e§ the þÿ�1�3�S�f�C ¬�*�E�'�f!H�1Eine of defense {Figum 3, Marsh 31393; Masshali 2366).
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Figure 3, Liilz 1;-ycie of malarial f;§g5wt_;g_;l§1;;v3f»;_g<;;_g§;_<§$g;;;@;gQwx5{I;2§f"l§;_@,
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sE><>wz°¢ ¢.<;» :amz in amivatigm Qtfgerge ¢;<;;§e¢§§_ion mi am;i»;:=m§.é£sra¥E=/9 Qffefzis in fiifiwr §f;i15, þÿ�§�:�§�§�§�_�§�§�f�'�f�¥ ¬�i�U�C�§�§�u�f�'uf'

wfswpar 1m=m1gaz¢-sPmg<3mmmc2af{1,¢m,;=¢¢ss,mm@;F@\?T¥¥ia§;3?if;§3*y F@\?T¥¥ia§;3 ?if;§3*y

B.Z» Nniumi P'rod»zzcfts as Anii=cnnce1"I'_r¢a1;;a¢n;g

Aypmximaieiy 66% ef the agsnts in c§§r1§<:al mai for Que tzffzaéizicnlj ofcafz<:er~ owe ilazzir f;-figin to nzxiazzai

pmqkmig (iiragg and Newman 2090), Fzwsm 11 very rf;<:~»1:ntas2a£y'sis by Newman ez af. {ua;>ub§§§h¢d), whiah
upxiams ffzxzis' eafsiéer ia1§y of Lim origins of clinicmiy usciixi a_,genis (Stagg ef af. 20{IG}, 6% agents are caarrentiy
iz; usa in tile Clinic. Ofihese, 3% (4.3%) :am unmodificai [13¥li?H.} prociucis, R55 (22.2%) are :z1naiurai naiurai

products, ?? (21%) have a mmml proéimxcts "ane@str~y"aif142{é%}»are"bio1fsgicai$"(ag.;>fu¥§§s1s}.The 42 {é%}» are "bio1fsgicai$" (ag. ;>fu¥§§s1s}. The

femainirég 39,3 (56.f§%} aw Sy11L¥2<%iiQ mmpwxads, irlssca, in raw numénmfs, n.&hira§;Jr0f§1s<>¥s have ;§¥z1y@é ax

Cf'f{i'IS3'¥ mic in riff: dcvclepnregt of þÿ�2�f�i�2�{�3�'�?�.�5�*�3�*�6�) ¬�f�f�§�`�£�E�1�<�.�'�>agents ia use mday- A;§pwxin>a%eE;# <18 »;:¥§¢xz1<>tle¢:a;:@uti§
saggmts and 26 þÿ�E�>�r�>�f�°�m�f�>�n�s�x�£�z�L�g�,�e�;�1 ¬�sare used; ta §=2i|§i»;:ally tsfeai fxamziff, "i`£"ff>s22 itfrrrmgtffnitkiis used ?!§0Il§ or in
cozfn§§i§a£i£>f1 WF;§!'§ saxfgery, þÿ�r�a�£�i�E�_�a�t�i�<�:�» ¬�§�,Gr biomuiecuks (ag. pr@tx:ir1s} I1av:z~.isa.d érniied sgwess wiih cméy i6% of
~i::1;¥ivi»:i§1i:¥~s@ 3\f`iI;3<;%e:é with canrzm þÿ�a ¬�£�a�i�f�1�i�n�_�g�'�§�n�s�z�gterm emvivai. "i`¥_1<:rs°:fi>i'<:, iéiefe axisix 21 need £0 discover s'¢<>~,?¢},

gwtaelf fsixgnlctlaarawuiéf; aggmtsf, in me past 'two yaiws, same ofthe naixifal §3I`0{1Li¥&§3 Gif natural pro¢;¥u<:t
»z.%<¢rixf§2§£i/es éérsiezézzg azlinkzai niaha i¥1c§l§<¥c SGH- 10 {?r~;>m ££'.s"cfmr'.écize'a cob; i3mit§: 2661), fiavQp2r§~z2r>l Lfroan ibe
lmiian þÿ�f�_�I�' ¬�=�§�5f?5fsz§x5=!azrr1 f.>f`r:efc!c§f§,f'£fr'z¢rfr, Wa-xzg 2561), rzlpamyvuiu {frQm 5=°1'{<;;,2£{,rre;}»<:»sz$ !z}§r<;sf;:Q;;£<::;3, i§1i§£Z{}®2§,
ir<§i'u=Evr;m (from me n1zxs:hra>:;:zz§ f$*m;>ffa£z>¢z;; fflmims, }3a.ekclanéi 2682), fi?.il~9{`%§228 (from Ciiramoéiaczerizfzr;
VZ;'Z?f£Z(I££ffR, '=/`iga§shin ?.9£}2), ¢sminas;:§ciin~?%3 ('i2§'<>n2 iize nmférie tmzicaze Pjczefrzasfzséakx me-Esifszzze þÿ�\�f�'�¢�f�$�§�C�h�1�'�?�s�£�i�g ¬�"�»�¥�1
ann! þÿ ¬�3�1�o�~�»�.�¢�-�f�e�r266 i), ami mitfzmmyeizz C (from ¢$'zz'a2p£wmpiexedzoh;v=;imxy;>re;>y2~B» wmpiexedzoh;v=;imxy;>re;>y2~B» wmpiexed zo h;v=;imxy;>re;>y2~B»
cy=;>1¢3¢ic:.fs 2(}i}?,}.

B.2~i.=MoEw1~r 'Targei Assays Impimmenwi mt Nmfartis Om: owgy
Novariis Ptxarrnaccmzicxeis is a =ez<>f1,leaderinmeresearchanédewinlaznemt0?prodzagtainprom!and leader in me research ané dewinlaznemt 0? prodzagta in prom! and

impr@v¢.i1©ai£hMd w¢§1-&@if;; , in imma: oE'rcsear~::Ez ami éeveiopnwnt, Nmxferm G11coEog§fiS zz f§ag§hi;>
th::rap<==1£é<= 3'r¢a waving 21 pipwiim izhm' is me envy nftiac izzfirssLry,. The recent ciiniaai success eféiiefcsvec, far

þÿ�~�<�®�x�a�2�z�1�p�i�<�¢�¢�~�i�n�»�é�h ¬�:�»�-�i�m�z�z�t�n�x�a�e�s�l�-�i�w�Q�»�E�~�Q�@�:�1�a�i�n�~�~�i�¢�u�i�<�.�;�w�;�i�4�a�,�a�.�1�a�d�.�c�1�t�i�s�@�:�~�,�f�:�a�n�c�<�:�¢�3�h�a�%�5�r�>�i�i�d�i�i�i�e�d�3�: ¬�n�:�=�f�a�x�l�i�.�a�1�.�.�f�¢�3�i�e�~�i�z�w�_�f�s�h�¢�z�x�i�z�a�a�,�,�i�_�n�.�2�;�mA__,A__ ,

naw em of molecuiazr tafgewai ilxefapfmtias {Ea!cht£ar at af. þÿ�2�£�i ¬�}�2�}�,
'I`iuz ?~fi§>§<:<;zflf<1r~'}`s1§'g¢;-,£ F~aasii3i_¥ity Uni: {?»fi'E"FiE} of Nevariis £}_n<:<>¥og;y ina; beef; <:rea§'e,.<'i £0 susiain 2,

<>cm1:inuon=s Qew cs? mo¥-maria: iaffgfzieci scr.':¢ns<1'el¢vm§t<> cazaccr. '"t`¥§es@ wiii ba asm? in the §:urr¢§1£:;:=;*opos<>
þÿ�c�<�;�>�1�l�a�E�J�~�z�>�r!H�o�;�.�:{§§¢;<:iion [}.3.2} fi; dissovar mvcl §:o:f§;~mn;;ds frizafn iemxssiriai p§ia£§£ and inarimz a§§,ai axtfacts
§§;f>m Ykafxama limi are use fui, in izieaiiug Sw r&1§,;§Qrty§>r:s eff camera; (601011) lung, bmasl, p';'G§;i:,a1é, ami 0X'Z3§'§£
"Fix§s wéké be aéixwfasi by a£¥ac§~<;if§g; apfsmpriate largem fm' 'smear érug þÿ ¬�§ ¬�§�V�3�»�¥�_�U�f�}�Y�i�"�[�£�i�¥�i�{§x1_<:§uf;ii§1f;mc>r;¥uIzrtiozz Sf
Ehfs m>tiv£¥.'y rx? omzogenfss, imma: suppressea' genes, azp<>;';;££>$iS, and various signal transciuctism ;>a£§1'w:>,ys.
'1`a_rgf1i;<; thai izavs; beam :s\é&r<,esfs¢<£ by the- i3»'§."E"i*`U o§i*»i<>vmis ilinccéogy in the past csaieseziasf yea? aw; Mu Bvraf,
E'ie~3, Mu»Ab¥,1?'AK_, PKE3, 9300 ii~ifX'i', f$ir~1:2, i*iclg»§ I*}2.`¥F'¥`i¥ Edg-`¥f53»i-E' i3i_:zci§§§g, Aki, _{3¥'~iI`~"£*f31;>,C§>{(Z¥?¢f>,
i"A§., þÿ�i�!�}�3�C�¥�U�B�C�I�2�,�U�}�3�=�l�'�§�,�9�,�£�5�2�4�§�,�¥�E�,�2�-�i�2�,�B�2�»�i�?�,�E�i�?�.�~�»�5�,�¥�~�¥�!�f�}�A�C�i�,�§�'�Z�;�>�E�1�1�'�E�:�x�/�$�3�E�i�i�u�a�s�e�,�}�§�p�i�1�z�'�i�s�:�_�4�_�E�i�!�¥ ¬�p�h�2UBCI 2, U}3=l'§,9, £524 §,¥E,2-i2,B2»i?,Ei?.~»5, ¥~¥!f}AC i , §'Z;>E11'E:x /$3 Eiiuase, }§pi1z'is:_ þÿ�4�_�E�i�!�¥ ¬�p�h2

Qizzdireg, U.1*2P2, {?JE'l'", ERQEF3-R, Alié ¥3_A{,i1E2, ¥'P§~._R"§., ¥>§sp9¢, Bubmi §»"Zif1ase.
Same of ihe more acriw mrgeia ai ?>»i-czvsmis §§C§£§§l? apizgaioais fécrems, kinases, hisixme a¢<§£y¥as$s, hisimw

cic:§cr;§yias<:s, 1zw&}z3;1§1~az1sfcz?asc5, Si\fI1&Ci§.#X¥', ¥I3p9G, §i)(3»-1, ?1ypo§<;ia infcluciivis 'faciar/;§1%I§G and CI>{l;TR~4,
§2'mzf aciivzz kin ease gvrrzgrmns imeiuda þÿ�g�§�r�E�,�:�m�i�a�m�i�a�m�i�w�%�i�'�A�i�a�l�,�m�u�i�a�n�i�a�m�i�w�i�l�i�h�i�y�p�e�,�£�>�'�»�R�a�i�}�a�m�i�'�p�r�o�m�i�n�d�f�f�p�e�n�é�e�u�i�k�i�n�a�s�e�»�-�i�.�H�i�s�t�o�m�a�§�{�$�(�5�l�§�'�§�.�l�£�' ¬�:�l�{�i�"�§�f�` ¬�`�f�i�?�5 ¬�S�-�a�m�i�L�{ ¬�§�i ¬�i�?�T�_�§�f�¥�{�£�"�&�i�¥�S�f�f ¬�i�' ¬�%�S�&�$�i�n�c�i�z�a�i�e�H�A�T�,�¥�'�i�`�i�3�!�v�f�3�?�,�S�2�R�"�i�"�~�2�,�a�m�i�S�l�R�'�i�'�~�¥�,�'�1�`�i�i�e�1�~�e�a�r�e�a�i�s�l�e�;�p�r�o�g�m�m�s�5�9�?�I�Z�N�A�n�l�e�t�h�y�i�t�f�a�n�s�é�r�a�s�e�-�i�a�n�d�I�}�T�~�£�A�z�z�z�e�i�i�z�y�¥�i�r�a�a�:�;�f�f�e�f�a�=�s�e�3�2�3�3�.�"�{�'�¥�§�a�S�{�I�§�'�§�`�~�2�f�P�%�i�§�A�C�~�i�f�a�y�x�i�m�l�s�£�3�a�1�'�e�c�»�s�n�f�Z�y�é�a�v�c�i�o�p�s�é�w�g�e�t�a�g�a�i�i�w�t�w�h�i�c�h�d�e�z�i�c�f�z�i�g�f�i�v�i�s�m�n�i�o�z�x�e�A�S�h�o�w�e�d�g�o�i�a�i�i�a�.�c�»�t�°�i�v�i�t�y�a�m�i�i�s�Q�i�a�v�r�e�s�c�r�i�i�x�x�z�d�i�n�u�r�e�,�i�a�g�c�t�h�f�a�r�w�i�i�i�s�I�W�K�E�0�§�¥�l�$�¥�`�a�x�a�x�n�p�i�x�w�,�t�o�g�z�f�u�v�i�d�e�.�a�l�s�a�c�k�g�o�x�x�z�u�i�o�f�t�h�e�<�:�r�i�£�e�:�r�i�&�G�i�*�;�;�:�_�p�§�d�c�m�%�r�>�I�,�u�g�;�y�,�p�a ¬�%�§�0�§�]�z�j�,�'�s�i�<�>�E�o�g�y�,�i�1�s�;�§�;�a�y�a�b�i�¥�§�§�y�,�a�m�i�c�i�m�g�a�b�i�i�i�i�y�i�h�a�t�a�r�e�n�:�o�;�;�s�i�<�'�1�f�:�r�:�°�:�<�§�p�r�é�o�r�h�i�s�Q�i�s�v�e�i�o�p�i�x�x�g�Q�:�w�wE, :miami ami w%i'Aial,muianiamiwilihiype,£>'»Rai} Aial, muiani ami wilihiype ,£>'»Rai}
ami 'promin dffpenéeui kinase »- i. Histoma þÿ�§�{�$�(�5�l�§�'�§�.�l�£�' ¬�:�l�{�i�"�§�f�` ¬�`�f�i�?�5 ¬�S�-ami þÿ�L�{ ¬�§�i ¬�i�?�T�_�§�f�¥�{�£�"�&�i�¥�S�f�f ¬�i�' ¬�%�S�&�$incizaie HAT, ¥'i`i3!vf3?,
S2R"i"~2, ami SlR'i'~¥, '1`iie1~e are aisle; progmms 59? IZNA nlethyitfansérase- i and I}T~£A zzzeiizy¥iraa:;ffefa=se 3233.

"{'¥§a S{I§'§`~2fP%i§AC~i fayximls £3 a1'ec»snfZy éavciopsé wget agaiiwt which dezicfzigfivismniozxe A Showed goiaii
a.c»t°ivity ami is Qiavrescriixxzd inure, iagcthfar wiiis IWKE 0§¥l$¥` axaxnpixw, to gzfuvide .a lsackgoxxzui ofthe <:ri£e:ri& Gi*

;;:_p§dcm%r>I,ug;y, þÿ�p�a ¬�%�§�0�§�]�z�j�,�'�s�i�<�>�E�o�g�y�,i1s;§;ayabi¥§§y, ami cimgabiiiiy ihat are n:o;;si<'1f:r:°:<§ préor his Qisveiopixxg Q :ww

iafgai fe: sszreeniug.
_

KL! .¥_. $2irt~Z.fI~§i3A(2»i þÿ�f�§�i�r�g�u�i�a�_�t ¬�z�r�5�f?\'i_e¢:}xanism

Rewzrsihifz h£$¥§0l1(§ acfzfgéatioa és a majsir þÿ�i�`�C�§�§�'�i�.�i�i�f�l�f ¬�3�I�'�§�'þÿ�i�U ¬�5�~�f�J�1�"�1�?�:�i�I�1�§�3�¥�I�I�E�t�§�7�z�l�§�-ix iiilfllighl; LQ 1n@c§u1a£fz g<,:nf,: ex;1r<:ssi<>n
by aiicéng me ascesaélaiiiiy Q?trr¢nS¢;ri;J£_ic>1: factors £0 DNAA I-iistfsmf dcacastzyiafse {£~1{}f\§ ifx11ii>&iof's_ have £><:en

?'!°¥S 35J§54'259f} {¥¥¢¢v_ i)i$IG"l} §9;,;g;; 2 25.5 (`iFofrflzkPage Fofrflzk Page



Priraaipal §f1*¢$siignter!}'wgram Qirecizaf (iw, ¥'ifsl, fv!$4$d1a}:@l §f;;§,v Wfiiiém f'§§~}_j§_{}f

WH <>yc§e afzes$_a:"1<¥_ r}ii}Teref1E~é§£¥L2=r§ in isesfiexiu £re1r1si`@rmQeii§iI¥(*:S.=The¢Q¥!sE>0?histozzeswith Qeii §iI¥(*:S.= The ¢Q¥!sE>0?histozzeswith 0? histozzes with

iraz1_ssrip&i<>rx czrs ami. f§$1'!}i'S in post-rfansiaiianai moéificaiwn is imporamxi in gene ragniaiinzm. §"IiTiA
if>}°;i_i;=i_tion £%1ro;1g_1'1 laiaécme rieacfstyiftiion iS pi>$&KxiaLi:e£i ta ;1ro$u:2¢i§'i:!§$i21"i}f>!i<1§1.a! 23=¢:i§v11ii<>n by þÿ�i�`�:�1�<�_�=�i�} ¬�t�a�r�§�n�gQhc

'

acczrzssibiiity af Qransm-fiptinn fantara ia mac§ec1s<>maZ BNA, The þÿ�a�n�£�i�-�;�>�r�" ¬�>�i�i�§�` ¬�>�r�a�t�é�v�eeiiécts Qfcampwnds itzfd
inixibii I>I§§'».¢§ inciu sie: we-li uyaia azfrcsi, ¢iii`§émn.tiaa%o_n ur ap<§;>tQs;is Qfiransforrfuzd eelis (Yms§z§c¥a er ai, 3999,
1*i<>§`?>.iic»awzu ef ai. 1991, gugiia ei ai, 1992, Trioshikawa ef mi if£¥9»'¥, Saznbwmtti ez ai. i§9'?', `Yos£1EamdHegrpu amd Hegrpu
1998). þÿ�§�u�r�" ¬�%�2�e�m�w�r�n�>�¢HUA izézibiiion leafis dives-My is indusrion of iznman 1331 Qyciin éageaéent kinase inhibitor
þÿ�{�S�$�I�`�i�¥�§�3�¥�| ¬�8�§�f�§cf ai `199T}, ei §z¢y1ncdiatm~of£,?§ arrest arid differexaiiafiafz, þÿ�S�¥�,�£�g�g ¬�S�¥�Z�i�E�1�gxhat 52.1 imiuctifssa és
ian:-ivcci in medifafizxg <:ofihesm;i»»proli¥erai_iv.f:effociscauwébyH¥T3Ainh§b_iiion-.9;iafgczuzmberof of ihe sm;i»»proli¥erai_iv.f: effocis cauwé by H¥T3A inh§b_iiion-. 9; iafgc zuzmber of
§a-uman cancers have iew ieveis et`§1-3} GX{}'i"¢§S§0l1 ;>oss¥b¥;f Liam, in par; £0 was arf p53 acévity, 2 twmsriptional
agztivator afpil. inhibixing }~f1_w=L may sweat atm ami cycle in nzeils with ss defective p§3 paihway. This snsfaaagy
w<>u%§ geientialiy mad zo cmxzponnda saiewiveljyf toxic me mazzlcser cali; Simca nermai tissueg gasxeraily Haw; iswar
ixaveis of éilbfa iium iumcz-vs_ "Mo Hibég frxazcynxcs cznzrerziiy being evaziuateé are §"i}TJA(2~I zmé þÿ�S�i�r ¬�~�2using tba
df;:£e1:i~ic¢r§ þÿ�i�T�£�@�I�C�1�§�8�H�f�$�1�T�1�§�H�¥�£�S�¥�Z�T�E�1 ¬�din Figure fé.
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`Efig~§1r*¢ fi: S¢;¥¢¢:trzat£4:, regzresentaiicgm Qfiiw þÿ�S�i�»�r�t�»�2�f�I�-�l�D�A ¬�f�~�iassay

§,2.Zi.2;, ;fi~¥{s;i`Kif;ase Regnkatary Mechaniam

Tia;-> se!i;a§z!thf<¢<=m§n¢¢ kinase R.a?~% ;j>¥a.yzs ax miiieal row is; linking gr-owfh facéor s~e¢r:pf<>fs ai. ihe, ccail

zrnemiizwiic wiih transcription §2u:.to_rs, The fcguilznéxan Qi'Raf~I activiiy i§; mxnpiex and im'f>ivr;:s~ Ras, as w<:¥E_ as

SQvcr$11` §C:f¥§§andE;yrf.>sif§akinaaes,'fhrmaghaseriesf>§`p§;G§phz>ry1:¢£ionexfezxts,f:xt:'a¢c=Buiarsigvxsif; and E;yrf.>sif§a kinaaes, 'fhrmagh a series f>§`p§;G§phz>ry1:¢£ion exfezxts, f:xt:'a¢c=Buiar sigvxsif;
are cnrancviawé tiwsu gh the §a§~I1f'M¢XP Ms-asf# pixthwéiy EG £rai§§¢fi§pl.ifaoimsénwxlvcéin~::~<§n§z'c;liingseal? faoims énwxlvcé in ~::~<§n§z'c;liing seal?

þÿ�g�1�"�c�¥�i�i�"�f�¢�r�e�;�1�E�§�a�i�§�<�>�n�,�,�s�m�c�i�s�u�:�;�'�v�£�'�v�i�1�§�{�M�2�x�;�;�m�1�s ¬�s�r�a�e�f�a�l�.�i�9�§�P�f�l�)�,�T�h�i�s�<�>�f�z�$�c�~�e�z�¢�§�§�¢�a�i�m�m�c�é�i�a�t�a�s�1�r�&�r�;�§�4�f�@�1�'�1�§�'�1�z�a�£�i�.�<�§�z�z�b�yc¥ii"f¢re;1E§ai§<>n,, smci su:;'v£'vi1§ þÿ�{�M�2�x�;�;�m�1�s ¬�s�r�aef al. i9§Pfl), This <>fz$c~ez¢§§¢ aim mcéiatas 1r&r;§4f@1'1§'1za£i.<§zz by
zwxaay ozxcogcaacs Hfhum er af, §_§9§>¢i}. it Em bum; d@§z~§c>1'1S£:af.t<:ci thai hivfskimg <;»§&',,ai3»}_ pwwiixx §>§'of§ Egg
sazz¥is¢ms1: ¢>I§g,mwc¥<~:<§ti-cies is su§`§`§cien£: in inkibii bath Ras-da;>e§1demsig1aa§ transduction ami minor ggrowih
(§~§Qn¥a er ai, }9§?6}, '§fhsm_fore, this inhibéiiofa of þÿ�c�~�§ ¬�,�a�¥�?�»�§kinase mtivify reprfascnts an aizracxivc targez for

p'rza.rma<;2oIog§_cai iniiézzwffszation ami ¥§z@ maéchazzism fm' £i<:Xs:§:ti<>n offizx§r¢iIf>i_ti»:>n is prmmizzd in Figare 5.

_,  Gam: axaziwabbéz IgG,
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Pfizzcigiaf inwsti§&t¢dPm§ram iifrecior Quest, Firm, lV»%dd¥¢>}:G'E;§'\'f§iCK3"§§§§§§T§_§_j§Q?fP{

'B,2.§,3. p3{¥'{¥fH`{F»»i Rizgafatory l¥1echm1§§n'1
Nw iviood veswsai i'u_m1azion is csseniial for tmiwr gmwtix, izsvmsierr, and n'aoia>;tasis», §~}ypQx£a-imiucefi

gwes such as VEZCEF piiay an inipmalzt rule in angio;3,enes§.*a by aciing as gm;-ani i1:=<1;1<;ers ¢§ vascaiaf

perfflvaaiaiiiiy, as w@§§ aa sawing as spe¢§§ic enexitamogans{S<:mexm\2<}0U)<,H§gi°aez<.pmssiw>of exit amogans {S<:mexm\ 2<}0U)<, H§gi°a ez<.pmssiw> of

VRS? was caniimmeci in manor iissases, aw ;:=§atf,=¥e;t activatisn was iiiezaiified wiihiaa the mmol" ~f'a:as;uIa'iur§
{`=v*m:h_e;x_¥ ef ai. 1¥?QE?}. 'Phe !§*as°s,scr§;st£c1~za§a¢¢iivaticfn o§iiyp»~;>x£a»ir1dux>eci genes, inqakiding þÿ�V�¥�v�3 ¬�`�i�;�'�°�,raqxaires five
imefaciisn f:.>i`§~i1II?' wiih the ;;»360='C§? n'u<;¥<=ar <;c>act£vator$ {Kawz4.xaiefQI.¥9,93},2'3s,il¥.3.gD¥i§S=l,Ss>i`HIFactivity ef QI. ¥9,93}, 2'3s,il¥.3.gD¥i§S=l,S s>i`HIF activity
'i'hr<>LagE1 éésruyiox; ofzits wlmiislg w þÿ�;�>�3 ¬�r�Q�,may grevsnt nevangisgazzxcsis a§;sQc§a£c¢d witié SQLM tunzzam. ",¥_'ia¢

priiwiwe behinii zic1eci,i<>n Qi" iii? ac~¥ivity aniagonisix is iilusimted in Figwe 6,

s

` þÿ�¥�3�.�J�R ¬�)�P�f�.�i�.�l�M�.
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§?§g1zre 13. Schemaiifz diagram @i'i;hc þÿ�H�¥�?�»�~�i�!�p�3 ¬�`�}�{�}Enimiing assay

8.3. §\iai2zrai?w¢is1cts as Agrnehenzieais
Nai12r§1ip;':>qEu1;;t3 have a img i£E]£§ important inisimy rekateci t0 amp proiectian, They have been us»<:<;i as

izmie cpa1ri2`i<>;dcuzxkgurzmtsandaswznpiafasfortimdcsiggzzQfncwsyatheziicazompoimés.Themzéqmia pa1ri2`i<>;d cuzxkgurzmts and as wznpiafas for tim dcsiggzz Qfncw syatheziic azompoimés. The mzéqmia
stwctfzrai diversity wpmsent-ed by aaiizrai §3`E`=I3£§L1Gi'S has "baasz associated w¥§i; maifgxae i'§Tr£}£i%$S~(¥f»2l£'5f,i{3I\ {?§e;;§
ei ai, 1999, Higks ef af. QQQOZS, & _key féaa:£§>:' in the snwzcess of nw# ag§<>c1§§=;¢n§icaIsa T113 mos? §§0£a=e¥:»§a fatrfiiy 42?

eommwrciai gxoducts Ciczrivcrri fmm a zaaéarai, [srisriuct teznpma is tim; oftiw pyff:t¥vrc=§és which ware deveicapafi
as swihmtic §'f;'if;2<§¢$ GiC`§11<= þÿ�p�§�=�'�;�' ¬�i�i�;�r�i�3�"�§�$�.Drieai py§¢t1m,rm (?"a?::w¢f;~zrrz Qffzeraf-éifoifum) fiowms Zxezw hmm known

fb: wa mrifss in anciami China :nazi Persfa £53 iw effective for i:w#x:£ cfmtzrel {G£§§Efc¥<5son i§9f§)' The syntiietiiz
pyffsihrcéd aznaiogs are siwu<;LE1.rf1.Q~n>»a<:&§»'<': and 'phoiostabie ihsm ihe ;>;.ff¢i3:f:'insa félml whisk tiicy warm m»aei¢iad_

{I3iIii_2t i£3§?6} and þÿ�r�@�p�'�r ¬�:�2�§�£�¢�n�?�Emai: þÿ�0�{�` ¬�§�1�p�_�t�"�i�§�"�§�f�3�§�;�3�a�§�i�i�i�s�f�i�c�t�c�i�x�m�i�r�o�i�a�g�m�x�v�;�u�s�@�f�f�¥�a�;�"�o�§�.�§�t�§�_�i�i�m�'�s�~�f�§�>�f�"�l�a�i�?�z�z�c�c�o�u�n�i�i�n�gp_t"i§"§f3§;3a§ iiisfict cixmiroi agmxv; us@ff¥ a;"o§.§t§_iim's~f§>f"lai?zzccouniing iim 's~f§>f"lai? zzccouniing
coiieciiveiy for over l b.¥ii'§er; doilars if; saiezs ammaily, þÿ ¬�,�l�>�t�§�>�<�=�:examfaias éiwciazdxs Qae éiscovmy mi

<_::3mm<:rGi_a¥izatiGrf Qi' þÿ�%�¥�2 ¬�§þÿ�S�L�§�¥�O�{�}�£�{�§�f�3�I�` ¬ ¬�'�}hwbioidcs, þÿ�n�1�£�3 ¬�i�f�§�§�5�§�déifl/3? £59 na17;1rai;x'<>iezfsxospermsmz{1.>;:s:efaf, iezfsxospermsmz {1.>;:s: ef af,

i'i?'3'?}, ami ima stfoiuilurixr family Qf fimgiciiies which ww: £§£1VC1Q§3CC§ %i>;>r:1%}1e has-idQ:nym:%c1Laru;'aE proaimsi,
strf>¥aiiuf£;1 A {Saui1;¢¥ ez? af* £§}96}.

Era some 2:3523 tha f3iGf?i3f§i£I%ii ae;ii\1i§y eff the namfal prczfiuczl i'Ls;c§§` is :sa1F§i=:if;1x_£ £0 achéfzvc high Emvais of

efi'T§<,:ae';f un/si-fs; lieici conéitiorzs. 311012 is the Qam oiépinasszci, a new micro'i>§aii§,= 1:if<,~ri=f@:d inseam; ccmtmi zzgfaili
éiswvcraé and éaveiopod ai flaw /'1g¥'<>S<>ic::kQ<::s. Spi§;»<2sz'fd i5 ihe iirat §:omm<11'c§a1 fepresamaiive from Ziziizi new

family uf maczdifiesx A mixtazre ofzveo cl<>se¥;f uzEat¢d faciors {S§}2¥§0$§/£13 A ami IJ, Fégurrs ?) are proalucesi by
£he zsciinomyxzzzw So§;>:f;,>fm:¢ 31;-vi22ffJ§£: :mai Ein? present in tim énal pmciuct,

PHS SQSFZSBU (ffm. (551131) §°`i2Q¢
____ 2`,,_?»__§;}_*__ Cc>¥3iErzuaxE¥<>FflrroaiPage Fflrroai Page
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 }?"ig§1re 7. Sfmcziarszs ofspi11<:ss§,f;zA_ifK='»"§.'i} ami s;xim°zsy1; I3 §¥§=-Mic);

Spirafxsani is an ,exirexrrxfziy patent £r1»s¢c£ici£ie agaiast a uurnher oi* imporlani iepidoptamn pesss im:l¥,;dA§13g
wiwzco þÿ�b�1�1�b�w�a�m�z�y�w�o�r�m�,�i�E�e�a�z�'�<�,�=�¢�;�:�=�e�;�s�a�1�:�1�w�m�b�o�r�u�r�,�a�m�i�p�i�n�k�i�a�o�i�i�w�f�a�r�s�n�.�f�i�i�s�x�£�s�D�'�v�<�:�1�'�y�:�;�1�x�E�e�> ¬�:�t�i�v�»�1�;�W�i�mbw amzyworm, iEeaz'<,=¢;:=e;sa1:1 wmborur, ami pink iaoiiwfarsn. fi is þÿ�x�£�s�D�'�v�<�:�1�'�y�:�;�1�x�E�e�> ¬�:�t�i�v�»�1�;Wim

þÿ�'�;�'�£�w�;�>�<�:�K�; ¬te girezciatibrs; and zzcriair; parazéiies aiiawing it tix be þÿ�i�n�§�>�0�2�'�;�m�f�'�a�_ ¬�<�;�'�i�iifffo many imegraiésdI*e$§E\»{{anagcn1fmi
(QM) prngzmws. Spinosad §§8S a novel arxiozx an n_i'<:caflin.£<: rcmpacrg wiéch has been £<:ie1;t£§§=:>é as the pr§r;f;@;~y
{`$3r1H§lf3 isfcisaih, Na Qfowrusistance- has imma §é<:n§iiE®§i -mimi iixsm is a1§;>m¢ztahc¥§¢ ar omer Lypa <:»i`r|;+sis£a1acxe,
iimwzx. 'E`rac<¢r*,, the spimsaffi fbrsamiatiaan tio: use in comm, mceiveci UB. :*egistm£'i<>n in 29932 The es~;p¢ri'ise cf
ikfow AgroS<:ienoes in f:¥i&r:<;>»v'ef§11g, <§@v@£<>;z£ng, ami? »z:¢>n°a.ms:r<;*ia1£ai_r§g .fzafxmal pr¢,;=;¥uc£s~ is ikinsfrafaé by the
mcfsflt successiixi iaxmclx ef sgisusadi afsund the wofid. }"`¥1£`|A}}.£$J', were H56 3 i'1LL¥1*a§>¢r of =;:~t§'s§f ncnvsei nalmni

f3'I'K3QttC:iY$ that,E;a*1a been Qliaacovcreé 273, Daw Agr<:13§:£enf<:»% wiih ;><>£en1_Ea¥ agmzzhenzical miiiry {Fiz2Jé$ ez ai,

39%, Gvxwvick ef 415. i§S??*, þÿ�i�§�§�§�z�§�n�§�t�z�¢�e�1�°�e�£�2�9�0�9�,�L�e�w�a�r�e�f�r�z�i�,�3�2�1�6�2�,�L�f�s�w�e�f�e�f�:�f�i�'�Z�D ¬�§�.�3�}�,2909, Lewar ef rzi, 32162, Lfswef ef :fi þÿ�'�Z�D ¬�§�.�3�}�,

13.333 3crwn_i.ng fm* Naval Agrméwernifsais $3 iiifiw Agriékzienecs.
Efhzwf Aþÿ�g�2�'�>�3�f�5�a�t�§ ¬�§�1�§�; ¬�&�1{Q5}§§§} is thc: gkiiizzi axgfo§:?1f:mica¥fbE$tcc$¢m7§ogy riivisimm of Yizs fkaw C§1§5mi£¢21E CQ.,

wi¥§1h-emd_q:iaI°i-.":1"5 ioiiataé in }11dian&pQ¥i5, Ifidianx. Dow f`s.gmSci_e.nr;-w þÿ ¬�¥�E�.�;�;�;�r�m�'�&�;�f�$�,d<:v;a@, and ;uzu"kf;:§s peat
m§;n§,g;e;z1.§.u;;pJna;i;;$1s~§Q_;;§;;;@&f;13i;1,:;,¢;=;.1asE§1a2§MQf_§>é1;;1,§=si§§;§'Q§§§§»§,£§§
iris=saz;£E,c>icie:s, £`;in_gicis§cs, i3ert>i<:i,soiif1x§z1§ganis,giantgmwihreguia£o1:=;,zméniimgesi.stabiiizers,Dow soii f1x§z1§ganis, giant gmwih regu ia£o1:=;, zmé niimgesi. stabiiizers, Dow

&groScicr§f,;eS zrszgzéoys a_p;:fcf.x°imaie1y 5,QOQ z;mp§<>yf:as globaliy, with anmzai was near Ebiilifsm dalizme. Tim

C£}I`¥1§1l§.§£¥£'-351i in dis0f;2'ee1'y ofnew agmc-izzanairzais is csficiezzcari by "iim R©5ea;"<;hand Ibevsicpmeni Center whiaia

gsrrzploywa ov<:r1i§{} acierfzisis, The Nanzfai E'z'»:>r31e~:zts Uiscovefy §?_;§'6§!li§3 is lcacnged wiihin LAM; Rfeseaa'ci1 Cerner

and has þÿ�a�<�;�c�<�>�u�n ¬�a�b�i�i�i�t�yto zieiiwr lwxiis and pr<3ci1z<;:is oifezriaug naw mo<1<=s-o£¥aci§@z§ and ueciuced risk tcf tins

a;;>f>£if;at<;~f, bmaticiai, ergmzisms, ami the eirzxfifcrnniem.

A zxurrxiseaf oE'prap1'ie>£ary' assays inave Basra iiaveingnw at DAS so E-dezzfiiif gzrwnizgéing activities against
þÿ�~�i�t�§�s�@�<�: ¬�;�~�;�,crop éifiezsfss, and wands, The siazzdarci iastmg ;>ru£uc¢QI isa* emfia ax meets; and naiural prodmzci izzixixszm
inciuiies az aaefief-; Qi' fmcening a;»;sa_5fs in each dwrapeuzic area, foliowed by irwreasizagly féfiiléd assays in

ieiemify thase c:mdida§a*@ wiih &£*»sirsi°§¥e: kaaci ami _pfsdzzst aitribmes. Tizese screwing assays iaéwzia a nszmézfrr
cfm vivo fmé in séfm mrgets, are avdapieé io a %~»~we1_i miesoiéieaf piare fmrnat, and can be execui-ed at kiggh
thxwghput wiéh rapié §t¥£r¥.a tam arcmfsci. ?¥assay;ayepnzffonfzieéwi£Et»r<>i:=f>iassistauaf;amiwsiihaut<éfmat=,ad assay; aye pnzffonfzieé wi£Et» r<>i:=f>i assistauaf; ami wsiih aut<éfmat=,ad

data þÿ�a�<�:�<�§�_�u�i�s�£�E�£�'�i�'�?�z�»�:�z�p�.�r ¬�x�:�i�s�a�s�s�a�y�s�a�n�d�f�a�f�g�e�r�s�a�r�e�p�s�'�o�p�a�'�i�<�3�i�'�a�;�y�b�u�t�i�n�<�;�E�u�<�§�a�%�n�f�;�e�<�.�:�£�p�e�r�s�t�x�r�e�p�r�e�s�e�n�t�a�t�i�v�e�Q�i�'�f�i�n�;�a�a�w�c�i�e�a�a�,�£�,�s�z�§�>�i�;�i�u�;�¢�£�m�f�a�[�<�:�f�f�t�@�:�7�p�l�¥�¥�a�r�;�~�s�}�,�C�e�i�z�a�a�w�e�r�a�Q�i�z�e�e�i�i�e�s�)�,�H�o�m�e�p�t�a�r�a�e�g�s�e�g�a�i�s�i�c�l�z�s�,�z�a�c�a�i�c�s�,�§�1�e�1�°�§�;�)�,�D�i�p�L�f�¢�s�'�a�(�G�i�e�s�)�,�i�:�>�<�:�»�p�£�@�f�r�a�(�z�e�,�r�m�i�£�e�s�}�,�a�s�w�e�i�i�a�s�f ¬�;�'�:�=�r�»�f�:�s�@�x�§�,�§�z�s�.�i�;�i�=�.�=�e�f�;�i�m�m�a�i�h�e�d�a�s�s�A�f�x�c�h�n�i�d�a�(�z�f�;�n�§�§�<�=�=�$�)�.�S�i�m�i�i�a�z�r�k�y�,�a�s�.�a�r�c�i�n�f�f�é�a�c�-�e�t�o�§�z�§�=�:�>�m�§�f�j�~�,�f�a�c�t�i�v�i�l�y�a�g�n�i�n�s�h�t�i�m�m�a�g�s�:�g�a�i�a�n�é�s�t�i�i�s�f�e�a�s�w�E�n�c�f�u�d�i�n�g�P�1�E�1�;�f�c�@�m�y�c�e�§�@�:�s�(�l�a�m�b�,�¥�§�g�h�£�}�,�A�s�e�o�m�y�s�e�i�e�s�{�b�¥�0�£�c�h�s�s�}�,�a�m�i�`�Q�a�5�i�§�¥�i�Q�m�'�}�'�¢ ¬�1�f�; ¬�,�S�{�x�'�i�,�t�S�£�,�s�i�m�z�s�f�i�s�%�i�i�g�l�3�t�}�.�P�f�a�y�é�o�t�o�x�i�c�(�¥�a�e�:�:�'�b�§�_�z�;�i�<�§�f�z�¥�)�3�§�Z�¥�;�i�'�!�i�f�§�{�i�s�a�i�m�<�:�v�a�.�§�i�1�a�1�r�>�¢�i�i�a�i�h�e�z�h�i�g�h�t�i�a�r�n�u�g�b�p�a�a�i�§�?�6�~�v�s�f�f�:�§�_�i�f�m�f�n�m�t�.�¥�)�§�;�r�»�v�A�g�A�f�f�:�:�»�S�c�:�i�e�n�£�¢�§�r�x�m�f�i�m�é�y�¢�§�f�L�»�§�;�s�f�a�t�f�:�$�t�g�f�n�x�f�>�i�"�f�h�m�1�S�a�r�¢�r�"�E�s�c�f�e�f�m�a�r�i'i'?z»:z þÿ�p�.�r ¬�x�:�i�s�a�s�s�a�y�s�a�n�d�f�a�f�g�e�r�s�a�r�e�p�s�'�o�p�a�'�i�<�3�i�'�a�;�y�b�u�t�i�n�<�;�E�u�<�§�a�%�n�f�;�e�<�.�:�£�p�e�r�s�t�x�r�e�p�r�e�s�e�n�t�a�t�i�v�e�Q�i�'�f�i�n�;assays and fafgers are ps'opa'i<3i'a;y but in<;Eu<§a %nf;e<.:£ perstx representative Qi' fin;

aawcieaa, £,sz§>i;iu;¢£mfa [<:fft@:7pl¥¥ar;~s}, Ceizaawera Qizeeiies), Homeptara egsegaisiclzs, zacaics, §1e1°§;), DipLf¢s'a (Gies),
i:><:»p£@fra (ze,rmi£es}, as weii as þÿ�f ¬�;�'�:�=�r�»�f�:�s�@�x�§�,�§�z�s�.�i�;�i�=�.�=�e�f�;imma ihe dass Afxchnida (zf;n§§<==$). Simiiazrky, as.arcinfféac-e arc in fféac-e
to §z§=:>m§fj~,f activily agninsh tim mags: gaiané stiisfeasw Encfuding P1E1;fc@myce§@:s (lam b,¥§gh£}, Aseomyseies
{b¥0£chss}, ami þÿ�`�Q�a�5�i�§�¥�i�Q�m�'�}�'�¢ ¬�1�f�; ¬�,�S�{�x�'�i�,�t�S�£�,simzsfis %iigl3t}. Pfayéotoxic (¥ae::'b§_z;i<§fz¥) 3§Z¥;i'!if§{ is aim <:va.§i1a1r>¢i ia ihez

high tiarnugbpaai §?6~vsff:§_i fmfnmt. ¥)§;r»v AgAff::»Sc:ien£¢§ rxmfiméy ¢§fL»§;sfatf:$ tgfnx f>i"fhm1Sar¢r"Es cfefmari mari

ferineniaiian bz'<;i§zs each year fQ2'p1fnewaasiivities, new aasiivities,

Qxtraeis described in iiw Gumzzi pfogaesili wil? be Kwmezzed in §E'>¢: zxbo ve þÿ�' ¬�s�2�i�i�_�e�f�r�j�fof asgays and prom-isitxg
ar;t.isfiLies car@{az¥i5z rzxanxizzsé in þÿ�S ¬�C ¬�§�£�T�1�£�i�§�l�?�§�'ami a§-fzm<:e<,§ Eevcis ofiesling. S£5C01!ff§1f§/ tests iypicaiiy érzvoévm

e=,faEua£iz=ra af the ;2»c:;£ in, or on, its c§'o§ Ezosi and are fmt cazaducmd izi mia1"o£itf;;>Ea2=::farmat.Fuziheer,Sddi:-sf: ;>Ea2=:: farmat. Fuziheer, Sd di:-sf:

mags: is applieiiv ta uncicsrstazzci the faiaiivas sensi£iv'E£;f <>i':andzineifevafoi`<;r'r>;s¢%£0i?zc :and zine ifevaf oi`<;r'r>;s¢ %£0i?zc £0 i?zc

gzesi Qontfoi aggeska Im iixe casa arf þÿ�i�z�@�§�%�i�e�i�. ¬�§�e£e§tif:g, þÿ�e�z�>�a�r�e�a�p�p�i�i�e�f�l�<�.�i�i�r�<�:�c ¬�l�;�~�/�i�o�o�n�e�o�f�m�o�w�o�f�E�i�n�:�f�'�o�£�¥�<�>�\�v�§�n�;�,are appiiefl þÿ�<�.�i�i�r�<�:�c ¬�l�;�~�/io one of mow of Ein: f'o£¥<>\v§n;,
iargei weefis gr»Qxvi,;zg in a S1332 þÿ�m�a�i�r�i�x�;�f�<�1�z�z ¬�I�}�f�e�z�w�;�>�<�2�w�:�z�,�L�a�f�f�x�f�z�z�m�a�.�a�>�1�,�§�;�!�¢�=�;�\�:�f�c�a�:�;�Z�f�;�~�,þÿ ¬�I�}�f�e�z�w�;�>�<�2�w�:�z�,Laffxfzzm a.a>1,§;!¢=;\:fca:;Zf;~,
Pies swfzsao gf-fav, eww)

_

ima mgggm <2»r¢1§=»,;;f;\<1== Fwmaz saga



'

Pffmipaf znvemgawwwww zas=~a<:».,<>f fem;ms¢<2ze;:§E_F2'¢'xg'EC§,Wiiiiamfjggggg fem; ms¢<2ze;:§E_F2'¢'xg'EC§, Wiiiiam fjggggg

Qoiygazwm Iapafhffaiizn; £?f:feo,:zs£,sf1¢?:r':;f.11iI, ,eiE>ur£ion Iizeogffzrzzsfi, Zpamaea izeewwzceazs, Pkaffinzm ;»,frpw~ea,
_f$'f1fff1ri¢¥ ;'22b,Echiaoclziaacnm»ga!Zz`,andSorgizwnimsfegsense.Acc-oraiingiy,itisimportantéhat£h¢azneum ,Echiaoclziaa cnm»ga!Zz`, and Sorgizwn imsfegsense. Acc-oraiingiy, it is important éhat £h¢ azneum

ofexzracl Qtikiymi in the 2nif;§.a¥ svrfsczzixzg assays be acliuswd to aehéeve zz hit raw of 2% cf im; in aa géwu assay.
The ievel af activity nbmwfzxi in gecoadafy þÿ�i ¬�v�f�§�t�$is gcncfaléy su¥`§E,cie:1i1o cuabie a deeisiau on wheiim in

gaurrsm; §d¢n£i;5»::atio§1 0F'£hf:» awive Gvmporzéfli. Occaaionaliy; o£§=ser mixfmzoefi wvels af sam may be þÿ�`�§�} ¬�'�!�`�3�"�C�`�¥�I�`�£�X�l�f�:�`�L�£�1�_
as exmzume ad~p¢r¥omz@u1cearéiibuwsang.sysiemicvs,camacismxiviigf,csxratiwvs.pwwatanf, p¢r¥omz@u1ce aréiibuws ang. sysiemic vs, camaci smxiviigf, csxratiw vs. pwwatanf,
greeznefgeazce ms. poaiemergencea Tim inielogy siaff ai Dow Agr@Sci®§i¢e§ arc érighiy capable þÿ�<�> ¬�§�;�1�1�p�3�¢�.�:�s�n�c�;�1�;�t�i�n�g
acivancfzd ievnis of twls io cieariy <§e§§n<°: perfswxanw aatribu Bea, "¥`i;os;zz 3{?»5J§»\'§1Li{¥;'§ that appear ;§rm"x'1isir;_g wi§!_ has
arivanwii iuiiiaiiy EQ dwzpiifzatifm and subseqxmaiéy H3 ié§o!a£io1> 2116 þÿ�i ¬�i�¢�§�a�£�i�i�E�w�t�i�a�n�.

if. I'R(`)Gi3l¥l$S REPQRT ARD ?§{i§f£.RESQLTS RESQLTS

þÿ ¬�.�¥�,Iisteiaiishment sfiiesearch §'r@grar~zrs to 1?iu¢i "1`rea£me1xfs iba' Trepiaai bisease
{3v¢>r iiw gmsi ffxxr þÿ�§�? ¬�?�E�h�'�5�i�§srziamiistxs wofking an the mxpicaé c§,isezzse sumpmxent of §§1e i'an¢1mza,ICHG haw

warked with Sas nike? E636 pafticépanis to create two new reaezrmh programs in `f'anama. '§"iz»eir priznzwy
acfs<§m;:=`lis`§11zze12i§ i;1o¥z1iie;§i}££§e=crca~t£¢;;; of iwo £i;§3y~mquipp¢d Eaiaefatories in I"az1azm, one fm" imp-ical -diseewe

»§iQassays ami tim other for þÿ�§�>�-�i�e�»�a�s�:�s�a�;�~�f�~�g�e�;�i�<�:�i�e ¬�m�§�:�£�i�=�;�:�=�n�a�1�i�m�z�l�,�(�i�i�)�.�t�h�e�z�s�a�i�x�k�m�g�o�f�z�z�g�w�u�p�o�f�F�a�n�a�m�a�n�i�a�g�s�l�'�u�e�;�{�e�,�:�m�s�§�i�z�;þÿ ¬�m�§�:�£�i�=�;�:�=�n�a�1�i�m�z�l�,(ii). the zsaixkmg of zz gwup of Fanamaniag sl'ue;{e,:ms§ iz;
See cuitmre cf' parasiies and iixc iexshzziagwzs Q? þÿ�b�§�0�z�1�s�s�z�z�y�~�g�z�,�§�i�.�<�}�e ¬�¥&'a<:ii¢>z;&Liun, {i3i} me esi;~1if>i¥sl°121'ze1zt fs: thc iérsi.
time in Faszssmaz ef þÿ�C�f�l�1�l�i�L�\�i�i�" ¬�§�¥eff þÿ�P ¬�a�.�s�m�_�,�;�i�E�f�i�c�§�p�¢�1�f�r�¢�f�»�z�,�(�i�v�)�i�é�w�c�¥�e�v�z�:�i�-�s�t�1�;�'�>�r�r�z�¢�n�f�U�i�"�a�s�E�i�G�'�4�f�.�°�¢�§�D�2�~�i�A�»�E�,�»�z�¢�w�;�¢�c�§_,;iEfic§p¢1fr¢f»z, (iv) iéw c¥evz:i-st1;'>rrz¢nf Ui" as EiG'4f.°¢§ D2~iA»E,»z¢w;¢c§
mif;roi§uori§11eL;~i¢ bioassay to zxxaasure §n1ip=§a§1n<>acriviw,{\v}ihe¢§ex»e1o_prxzemoftwowfzveinew acriviw, {\v} ihe ¢§ex»e1o_prxzem of two wfzvei new

raéicfactiwa biaaswys fm' measuring £1n:§£eisi1nz.as1i§1§ asztivify, (YQ 'im émpiemenfaticm of ea coiorimetfic hieaasay
tv rsaaasufe anii£x"ypamma¥ awiiviiy, (vii) and Ehe ;>@,:,rifEczz£i~im and cliaracteriszfrziozz of mwci compomsdg with

acziviiy &gairsst Lefslzmfzszfa spy., P!rzsmc2a'£w:z faécipzmfrrrz, and Ikjxnaazosfzfyza cmzi. Pzwzseaily, ihrz programs of'

þÿ�»�~�9�f�;�~�» ¬�}�f�~�£�<�:�;�;�a�~�B�a�f�1�=�i�a�~�~�a�w�n�<�»�}�-�~�?�;�?�&�~�§�z�r�~�§�s�f�-�»�Q�'�<�1�z�'�a�f�i�-�H�a�-�-�a�w�-�w�i�é�e�-�I�g�;�-�-�f�f�g�g�a�f�a�w ¬�i�~�a�s�r�a�§�"�f�;�'�¢�3�§�1�-�g�~�t�l�a�e�»�~�»�1�1�<�1�w�i�»�»�;�e�»�f�§�>�~�-�i�u�-�;�i�; ¬�~�cþÿ�~�-�i�u�-�;�i�; ¬�~�c
kave alreaéy zraimzei samdéais tiiat am new seeking M,f>L and Péxi). degrees abrfaad. §;);z Cnbiléa ww be pm ref
Afmxaéatu Pmgrarn 3 in tim þÿ�E�'�l ¬�§�X�fitsriiioxz Qfthe ICTBG.

C.1.1, Qrug i}is~s{>'¥m"I_je§§E;max1isa$is ¥m" I_je§§E;max1isa$is

{,fi.f£.1. ¥§levs:inp:taen=£ ami f£9p¥§ea£i1a1: ef .sz N9'\~'¥§i iirem  1.__, 3 r A;1£i£§isé¥11na§iiu1A5§gy
The Leisizmanfa grasp is izesaéfzci by D1-, im E,?.fnn§:r<>, s=.f§1<2 þÿ�'�i�§�¢�$�"�f�{�Z�3�$ ¬�»�S� �f�`her time to tha ECIIZBCQ

pf»;>gmm, We iaiiiaiiy chime £9 work 'wiiéx ilu: þÿ�p�r�<�>�m�a�f�;�¥�;�£�g�<�> ¬�estage offiezs maaffw mexiwrza since ii is the fam;
Qft%§sa parasits :ami easily grown in vizro and i£ can be cu%.mre& in s1fc£!~fi¢;fE1wd mcéia in Qin absence iffa §as>$i
zréi, :>m¢h§1n,gizig¥'§ iitcrs (05 x 1{li31'11taL}. 1% nfevfiri Caiorimeiricz away was ¢if>v<:i=0;>4:fLi and S¥.2s1§c§ard§?,¢::1it2zat

prfwidewé ei quaniimtiw .ami effticiszm ; ihmé f r the evaluaiion ef rznt_§_§eishrnzn;iai zmiviiy in pisnt e;xn'z:@¢ts and

puzifieé compo-nmzis 'iw assay ennpfoys; aim. tezriilzoiiunx saii, s-1>4ii1zs11~Z,3~bis»{2»
NI§£§2£`JX.§'"4-i}fi1'£3»~5~SL§=` icp may »  » Q :zum þÿ�i�2�l�I�'�i�3�~�5�-�$�£�§�f�b�G�?�{�¥�1�H�§�.�f�i�{�§ ¬�3�{�X�"�f�T�}�'¥n the pzmence of the eir£rosz~

sawing agen; phcnaziiw xmzthasuifate, X'?'l" is reézzanezi by nxirhaccradriai deimiroguzzaee in =;x s'¢at¢r~s-cfiabie

pméazat ia tim cuizzmfrz media szzparrxafsnz whosc <>c:f1z<:¢r'¢im'iif,°>r1 can ive: dci¢1fm%nfzd by lncasafirzg the Qgatiwi
c§ensi=ly ai 459 r;f1'~/I in za mi<:f<.>pE_at@ resaTimXT?§1X$f2ff(}£}offerssavers!adva-ntagmsavfsr£312wxwerztiexxal Tim XT? §1X$f2ff(}£} offers savers! adva-ntagms avfsr £312 wxwerztiexxal

<>@1nz'inufi:£ri=r: þÿ�m ¬�%�E�'�1�0�£�i�1�a�t�¢�;�;�;�{�;�1�.�3�y�3�3�-�(�-�1�1�,�5�-�d�i�r�n�f�z�t�h�y�i�i�h�z�i�&�z�o�§�»�2�~�y�i�}�-�£�3�»�~�d�i�p�h�e�n�y�i�t�f�5�i�_�f�&�z�o�i�i�u�z�1�1�%�J�r�<�>�r�2�'�1�i�<�}�e�{�¥�v�T�3�T�T�)�.£i1at¢;;;{;1.3y3 3-(-11,5-dirnfzthyiihzi&zo§»2~yi}-£3»~diphenyitf5i_f&zoiiuz11 %Jr<>r2'1i<}e{¥vT3TT).
UI11§§iZ:§fi{$ wat21=&11s9!uE2ie þÿ�f�c�>�1�~�f�n�a�z�u�p�o�n�r�e�c�i�z�z�c�i�i�o�n�o�f�M�T�T�T�,�w�h�i�c�h�r�e�q�u�i�r�e�s�a�s�p�i�r�a�z�i�o�r�x�<�>�i�"�` ¬�¥�z�e�m�e�i�l�i�aupon recizzciion of MTTT, which requires aspiraziorx þÿ�<�>�i�"�` ¬�¥�z�emeilia

§o¥EQ»@:<.fe:é by aoiaihiiivmion wiiia isnpmgzanoi pféor ta mcmsuring tim c>§i;i¢a§ dczneiity a§ 52%) nm, ihc fomiazan

protiufst' pfoiiucfifi upotl mduciicn ofXTT £5 waizwsaiubia, fimaning éilaf Qu: opficfsl deazwity 122112 ha §"Qa_d þÿ ¬�§�§�i�'�e�=�:�t�¥�y
xxfithcui aspéraiirm eff me mmiia. M 12 1"<;=gul£, 1h§: XT'¥` m<>f;Ez§;<;¥ is szlmgsifzr ana? þÿ�§�1�\�1 ¬�J�§ ¬�i�i�~�1:an aspiraiiozz mp that may
remit; in ihe if;1f;1i£sf<:rwnt þÿ�E�'�$�§�¥�¥ ¬�`�3�\�f�£�!�.�§�£�}�f�1�3�E�£�I�f�i�,�'�§�S�f�¥�¥�§�S�,as impor%a'n>t czansiéaxwion in f'£m~fs~f;<>uz~a¢ exp<~:fi§'r1sn1s. An

éfiiiiiifmal acévaniage o§iI1e X'i"T m¢£Ezos.i is the sflxsmssr g;e¢ri»:>d ¢a£"i;1<>§;¥;=a£i<>rz, ex 1'G2§3.ii§f;>'fihe awzlaratezci

rt:-iiuf;*;§o.xi Of the RTT sul>3t¥~a£e hy Qaennzim þÿ�:�x�1�{�? ¬�§�1�z�1�i�§�e�f�a�f�.�1�9�9�%þÿ�{�? ¬�§�1�z�1�i�§�e�f�a�f�.�1�9�9�%ef af. 199%
C'pi_i¢:a§_ ficxxsily' values Qisiaineri at 45% QM wii¥1 ibn NYE" n;¢i,¥mf.;L Q-<>mz¥.aicz¢¥ wx:¥I {r = þÿ ¬�3�.�9�5�5�}Wii§1}'J&1'8S§§C

n;§mb§.=:£$ in a gmwih Lzirrve @f£,,. ffwziffafffz cictemaimii by þÿ�m�_�i�c�n�>�$ ¬�>�0�p�i�f�_�zi;<§unti;§g` fi-i;"zziia1'¥;f, parasiic mzmbcrrs

f#E~i§? 3-§é?J26i¥(Rem.{>5J{3¥}`¥?aga'Q:illfj;(E<>|riir|\aa£1¥-f<:>rma¥Page (Rem. {>5J{3¥}
`

¥?aga' Q: ill fj; (E<>|riir|\aa£1¥-f<:>rma¥Page ¥-f<:>rma¥ Page
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fwsmpas invassgawffmgfam mmwr (msn, f=ms_ wz@¢f¢§G§R'N¥GK,m¥>*giliiam i~ia=g3;5g;

measuwri by tha XTT naeihcd wrrelaied w'iii1i§1<% valzws Qbiaim-:sl by the eo:1ventionai_{v1"i"I` meiheri §r=~»U.961},
i,ikebofiuibmX'§'§§`~andM'F1`~base¢Iafsszxysshowediiwsamedecgfeeofs<:ns§£§vit;rintemsof1i;_a'i°rab§£§£y bofiu ibm X'§'§§`~ and M'F1`~base¢I afsszxys showed iiw same decgfee of s<:ns§£§vit;r in tems of1i;_a'i°r ab§£§£y
in écmot L-eisfzmafrfrz ;;r<:»:n_as'fig;o'I`§wnzifzimaianmberofpazzasiteséewcusduve;thenomo]baclcggrgmad 'I`§w nzifzimai anmber of pazzasites éewcusd uve; the nomo] baclcggrgmad
was *9'?'}' gxmmamiggoics for bmka metlwds. The H259 vaiues þÿ�o�b ¬�a�.�§�§�-�z�e�dfor ihe fefenznce &m§~if.¢EsEmm.iaE dmgs,
ampm-t¢ri¢in~}3, 1w:::=<;1ciecy!ph<>s;:hoc¥;o§in_¢ (MiI§and!~'Zeim2o11azoE_r;were{?.Q?='!;.sgim1,_H32pg/mi and !~'Zeim2o11azoE_r; were {?.Q?='! ;.sgim1,_ H32 pg/mi
and £1023 gsgimie, mspceiivaiy, :QQ was simiias' is thrsse gsrrsxfioxmy fiommmntzzii iB<:z:max1.erIQBA, IQBA,
§¢§,u§';¥er.°1§201'<} þÿ ¬�f�!�4�1�1�¥�f�.$392, Goieaser i9¥?§?}.

{3.3.}.2. Testing ni' Péam iéxxmcts and ?ax~¢_Conz;z»mxn-Qs for Azziiieishrnmia! Acéiviey
The Xf§'¥'-basfvé meftmcioiogy wars einpioyed L0 screen iéd? czfude piani extracts Qaozrsigiing of original

coiiemioxxs, ami r'ea=~;>§sf;£io'r¢s, of yeuzag and rfzamre leaves from iiie Sams sgzeci-es) in a§fii'£ion LQ 639 gamiaily
p1z_zif§<:~d §'nc£§oz1s and gzuziiiwi ccmapuun-sis. For~pi1m2eLxtrac£s, we considemd any Qxtract M212 lik, values iawar
fixes; 48 gigfmi, as "aoti\f'e"'. Piants seawsienl for biwassay-gisiézxi þÿ�§�i�~�a�c�t�i�<�:�n ¬�1�l�§�<�>�;�z"fem chosen on zhe basis of
cemsistafat §ioa<>£§vi1:y iwiéraxf f%£} ug,/mil and the afsmenfze of mpsmmi bimactivisy er known anti¥_e§shmas§ia.i
csouzpaussés in aim S§ii?'irn§er database, 'Hue X'I"F~?a:;s¢fi 'mei,iw»d_0£ogy was um IQ c;!iréixet>i<>assa§f-gu§d<>é éixe t>i<>assa§f-gu§d<>é

þÿ�i�i�'�e�1�c�a�Q�t�'�G�m�z�s�i�f�f�f�f�a�§�e�a�d�Q�i�n�g�t�u�i�h�c�i�s�o�i�a�t�i�o�n�c�e�?�t�h�e�i�<�*�s�x�o�>�.�=�r�z�1�a�g�g�m�m�p�h�i�n�s�a�i�i�f�a�i�o�i�é�s�,�x�y�i�e�p�i�x�z�e�z�a�m�¥�§�f�§�r�n�i�:�f�:�§�f�`�&�;�*�£�L�x�e�?�w�i�x�i�i�i�a�f�f�a�m�é�o�r�i�a�é�i�n�i�l�o�f�(�3�,�s�'�!�a�¢�;�r�z�e�£�0�f�1�e�m�y�i�$�3�d�a�;�:�1�f�,�~�;�§�>�i�3�i�§�m�;�a�,�§�i�a�a�E�£�:�#�§�¥�}�s�.�,�£�>�§�"�y�p�t�f�§�d�Q ¬�§�x�1�-�R�a�n�d�1�`�?�a�G�i�'�l�f�I�2�I�¥�l�§�G�2�]�§�i�3�5�(�s�m�:�A�F�B�S�e�g�c�i�i�c�i�u�(�l�l�l�.�1�,�k�.�)�,�T�h�e�a�m�§�E�e�i�s�h�_�m�a�n�i�a�E�a�c�e�i�v�i�t�i�e�s�Q�i�'�t�i�i�e�m�<�:�o�f�s�1�;�>�a�r�e�z�s�i�w�w�r�z�i�n�'�E�`�a�b�!�<�;�_�'�E�.�Q�z�s�w�i�o�f�h�a�p�r�c�>�m�i�s�%�n�g�y�e�i�u�m�e�g�e�c�x�i�e�i�i�a�n�i�i�i�e�i�a�h�m�a�n�i�a�i�a�s�i�é�v�i�t�i�e�s�o�f�5�3�3�4�2�5�:�s�n�o�r�z�z�p�o�x�z�m�i�i�a�a�zQt' Gmzsiffffa §eadQingtuihcisoiationce?thei<*sxo>.=rz1aggmmphinsaiifaioiés,xyiepixzezam §eadQing tu ihc isoiation ce? the i<*sxo>.=rz1 aggmmphins aiifaioiés, xyiepixzez am

¥§f§rni:f:§f`&;*£Lxe? wixiiia ffaméoriaéinil of (3, s'!a¢;rze£0f1em þÿ�y�i�$�3�d�a�;�:�1�f�,�~�;�§�>�i�3�i�§�m�;�a�,�§�i�a�a�E�£�:�#�§�¥�}�s�.�,�£�>�§�"�y�p�t�f�§�d�Q ¬�§�x�1�-�R�a�n�d�1�`�?�a�G�i�'�l�f�I�2�I�¥�l�§�G�2�]�§�i�3�5a;:1f,~;§>i3i§m ;a,§iaaE£:#§¥}s., þÿ�£�>�§�"�y�p�t�f�§�d�Q ¬�§�x�1�-�Rand 1`?aGi'lfI2I¥l§G2]§i35

(sm: AFB Segciiciu (ll l.1,k.), The am§Eeish_maniaE aceivities Qi' tiiem <:ofs1;>arezsiwwrzin'E`ab!<;_'E.Qzswiofha are zsiwwrz in 'E`ab!<;_ 'E . Qzsw io fha

prc>mis%ng yei umegecxieii aniiieiahmaniai asiévities of 533425: snorzzpoxzmiia az

_ wsu- ;-an sn aegga me mm mmar me ss nauzfnfofzazfr
~

z_;>erace;1f: is f~f:scn'e:-;z1n -__' 8621021

C. 2 ,§ ,i .}, \5.fizii¢ §~:<:g,<:k§ne is a Emcwn eon_;p.Qu§;d, its ani'iEais§:fmaz;iaé propesiiss weak: zzus1y r@<';~m'<¥c

~f<7§@_______F_?__?_i§f§:____»____;_______._____,___,_,__W_T___`,_ ________________,,,,__._______________________________.,_____________ A~,,_1______,n_,___,___,__,___,___. ,_____,___,.__   

Tahin 1. Afrtiieishnmnéal asaiivify sf pwiiicei cimrpou mis £r<>m 6';fafr¢:ri¢z -£'£§?if'i?'&>ff§I§' ami £2 f¥z¢m@»¢'or;¢:1z, aad cytctoxicigf
 

 ____________,_____________WNW______"_________,¥§§§?__§&g\{_2:l_;@;£¥;§ ,W_______________________W_,,___,__
WW

Sammi
L. mexiaafza f.. f)£l'!¥{!1!£6'?l»'§§¥S Maf:=i'<>§imgcs  

xysgyim §i<>,Q§; (35 $39.62 £63 fsm_@:5 gs, 12) 3441 Q_<>3(z I5}
þÿ ¬�f�r�y�;�§�t�o�z�:�¥�m�'�i�:�s�,�eþÿ�i�¢�a�@ ¬�}�.�2(3) 2§=,{3.f32f§ (6) 2&b£`!,0i (64) 13%
N@rs1a;z£eni_rxe E'§:i:%.%_ (243 5§>;G,1f¥5 (15) MG >&9

Nf>r|:uc§_§§xf§;§§ » ff# £5.28 iw) S¢§;3,2 §232 >>é-G
*Mmm

>&0
_

'liasuits are axpz'ess;>d as X356 (the cmzcenrmziom Qi" comgounxl timi ifs¥xii>%£ci§ growih Gi' þÿ�i�`�i�i�` ¬�}�fpurcarxt ufnéiw pamsiie or mail
line). t`¥°Iuman i5:'3s1ss¢kir; þÿ�5�b�r�: ¬�>�b�¥�a�s�I�s�s�,

`

C,i.I*3, Cywtoxiéity of Aniiieiwmaniai Conxpnuads
To ejmmgiigc ii`xyI0p§f1e, sL"y;:»£Qd@rim:, noanazzteninas ami r1=Qrn=,:;>ii"¢e~ix1c show greater Saxiciiy to the

ifeégifrnania p-m'sfs_£t.es ima ic maznmaiimz ce! I iincs, wc mmsmred their tr>xi»;;i_sf,f §{'»WE22`{i$ h£§E'fi££Z`1 foreskin
fibre-i>iasis and thc: marine: macmgglzfage oeik line, 5-'}'"°?4. Fii31=sJhi&s£s are ff1§sefs<:zi¢i§yrI§sf1I @6323 -cafzifmm |2231 founfi
in organs amd f;<;mra@<;¥ive Léesuer ami are iwlateri in.<>urlzf?1ofaiCff'y ¥'k'<>m aim icmesiairz. ofnewbams, Macsophagus
are þÿ ¬�¢�1�§�i�q�z�s�i�i�§�1�§�5immune fgeiis in riaanzmaiizm tissues ané z1_z=@i.%xhostcfeélsafxheLe£shrrzfzn1a;>arasft-eininf¢cSif:& host cfeéls af xhe Le£shrrzfzn1a;>arasft-e in inf¢cSif:&
þÿ�i�x�-�;�A�s�s�i�w�w�r�m�i�n�`�¥�'�a�¥�=�i�r�:�E�,�x�y�l�s�p�i�n�a�s�h�o�s�v�e�c�j�a�p�g�;�r�o�x�%�1�r�1�a�¢�<�¢�¥�y�3�'�?�»�t�2�>�§�d�h�i�g�1�1�s�:�'�;�o�x�i�<�:�i�'�t�.�y�f�£�§�"�»�\�"�i�;�§�2�' ¬�§�S�,�L�,�f�;�;�<�;�_�f�;�§�.�f�:�é�m�;�zAs siwwrm in `¥'a¥=ir: E, xylspina shosvecj apg;rox%1r1a¢<¢¥y 3'?»t2>§d hig11s:';oxi<:i't.y þÿ�f�£�§�"�»�\�"�i�;�§�2�' ¬�§�S,L ,f;;<;_f;§.f:ém;z
iharf rfza<:r#z»;aEzag,e$ S3  ` '

_" ~ I  '
'

 f -' » ~= '~  -» A »~  nzueifsxina was þÿ�x�_�1�o�§ ¬�¥�e�;�£�@�c�¥�a�i�3�i�_�eþÿ�a�t�1�¥�1�Q�¥�1�i�g�i�"�§ ¬�E�'�»�1
. Submnted

_ , , .
_ __þÿ�c�<�>�f�;�c�e�.�§�3�t�r�a�t�1�0�¥�1�t�e�,�$�i ¬ ¬_in <:rc;¥¢f in assess; the gsmisazitml zmiity þÿ�n�¥�'�f�i�1�; ¬�S ¬�:

f'£}ik¥T ap<>r°pE;E_rse :Him , '=;  1-  s ex -1
'

 13  sea men Q, _
_

~ veeenéljgawariiead s=1>ie;@2i$§:=1 f`rcma_<;ur Associate

}'~"a:<_:gn§r1a $53,689 io Qesi the in vivo ;m£@r»£'iai Qi' ihess ulkfaluids to cum ieisixsmséiasis iff an swurine, maxirzi mf me
d§s;»:as»z. AF3 cmzmiais Mil wfxrk in <;f;>1I§£i:Qrat%on with seicxztisw ai tha I>cc;>ar2__.=n§:za_i; c>f`Lz1i>C»:fxt,<>r;f Arzixrzais of'

Elm il§2£v¢%f$_i§y 0fpEii'22¥1}`k3.
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Prindpai §ffw%astigat0z\IPf=z°:;;ran°r Dizaciuf (Last. First, m¥id&e};§ %*X§§f§8H¥_;[j§_%_{

þÿ ¬�I�.�i�,�i�.�4�.I3-e:vn~I<1;;mf:a1i and Agnpiicaiifm of sa Ns;1v<'>¢§ Amastigaie Antiieishmaniszi' Assay _

The away éeacribeé in Seczion CJ. i. 23 miiizes the iszfectiva, or pfcxmasxigote iarzzx Qfdae parasim 05
gmafez' ¢£inical z'§§¢\»'anc@f is ibe ewastigfrtge fam; cf tha parasite wizécii mazitipiies inside the lmsi znacfoplzages
$126 ia r¢S;><1-f,Qi(thecfiséasemanifestationsinEnsrzzansamiwizéchsixnslriihetargetMany'nwzaitfeatnaeni Qi( the cfiséase manifestations in Ensrzzans ami wizéch sixnslri ihe target Many 'nwzai tfeatnaeni

{Cfo§'£ and Yar£Ek':y 2802), A I'lf'i£'$§§*&£§ ia þÿ�C�(�3�I�§�V ¬�'�3�i�`�tiihe þÿ�L�,�e�r�i�s�F�¢�¢�n�f�z�f�r�, ¬�f�1promas'iigatf:;=s iam amaséigoies by ibn ibn

phagoiysessamc conéitivns ski iiiw pi»i {5.,5} amd i¢:1'1pera'Ea1'§ (36 þÿ�° ¬�f�}has been »:f¥c§m'i%x:;k (gates er ai. þÿ�]�§�' ¬�~�"�2�)�.We

sashsmguentiy £9 and ibm ;<¢§§ rfsqmreé £9 émimce me grromasiigose Lu amastigoie £rans_t`u=maz1£ion was incc>nsisi~fmt
with She t»<:<,i§.1c£.iofthe_X'I"'¥'slaiasimée,grcsigziing'iéxeisea-rchforanaiicmaiévemeihodli;{{1I$iIl§`§l3fiV$;'§' ofthe _X'I"'¥' slaiasimée, grcsigziing 'iéxei sea-rch for an aiicmaiéve meihod li; {{1I$iIl§`§l3fiV$;'§'
þÿ ¬�v�¢�>�}�m�a�t�¢pamsiie mui£ipEi¢:a¥ien. In °f=:;~spc>x's5¢, we devciopnfzi 9. nnvci mi<:fof3u0ri1"§e'iric afzwsfiigaifc assfay whixzim

¢~:f;1_;>1§'i¢<>asDEQAizzgerfgaiaeixxgagezxiihaifoamsaiigzaresaaniczumplexwiih:heparasiticDNA.Agmepmmasiigatesaregzswnaxenécaliy(im,oc3'¥»»f`me}tiwrsisnopaienziaiizxterfierenxzcwithc¢Eizziar§§\IA_éklld §'i¢<>asDEQAizzgerfgaiaeixxgagezxiihaifoamsaiigzaresaaniczumplexwiih:heparasiticDNA.Ag as DEQA izzgerfgaiaeixxg agezxi ihai foams a iigzaresaani czumplex wiih :he parasitic DNA. Ag
me pmmasiigates are gzswn axenécaliy (im, oc3'¥»»f`me} tiwrs is no paienziai izxterfierenxzc with c¢Eizziar §§\IA_ éklld

gfowth ix m»<¢e:suf§%<§ wiih a fluorimctar in %-weéli piates. "fix Quazsssanw valnres Qbiaineé wéih 312
m¥croiT3wrimc£ric mefthad. ehoweé ga sirong sonviaiioa with para $1 m nmmser Wham cezznwd m/annuity if m i3.§'?),
°'£`i1is assay was eslabiwizcé w¥£k; £8f?f5'fZ1??£¥?1f£2 yafravzermlg svhicla pzoduccs wth 'lim catanisozas and
mwnocuianemss azliuical foams Qfiisfs ciisaaase þÿ�{�W�1�?�i ¬�?þÿ�l�£�?�9 ¬�3�)�.Since May þÿ ¬�:�»�i�`�1�2�*�3 ¬�3�2�,ws have usaci Ibis þÿ�£�¥�l ¬�f�1�l�Q�£�§for
the svmcnirzg ofpéam exzractg ami þÿ�£�'�k�,�>�x�'�b�i ¬�f�a�3�3�a�y�~�g�1�1�i�r�1�£�¢�z�ifzzactiegzaxiozx. A iozaé of £59 cmdfz exiraew have bean

garecesseé, ii ¢>£`w%1§f.:Sa¢ {?%} wars ¢¢>rz,s&s1emiyaamiwwcizarecniasidwedascz;12ciiforbieassay ami wwciz are cniasidwed as cz;12ciiforbieassay for bieassay
guideé fraezicmaticm.

C-'i,2~< Drug iI>isfc0v¢ry for Ywpanosama þÿ ¬�'�I�'�£�l�Z�i{Ch agas' i3;iseease}
C.1.2,§. Estabiis hmené of Colorknaetzif: .assays

Da Xiciuafdo þÿ ¬�}�r�u�:�g�a�~�B�a�z�1�>�i�aéfcacis #lie Chagas' groaxp.Oursisoneeffewiai;><>§ratnz~iesintimwarmto groaxp. Ours is one ef few iai;><>§ratnz~ies in tim warm to

employ as 1*C>§;i>1¥1i>`i!x13§1iSi're;iz1 of Tl cmzi kiwi ex press ihe Esf:5':eri=:$:irx café þÿ�§�§�~�g�a�i�a�<�:�.�t�c�¢�s�i ¬�i�2�1�s�f�:gem £0 Exist f;.a.ndidat@

þÿ�W�~�W�W�.�H�"�*�¥�f ¬�§�¢�*�Q�»�§�1�;�1�s�>�w�§�;�>�3�;�§�a�iþÿ�<�>�¢�m�>�_�~�<�.�@�;�&�_�'�¥�"�i�°�=�.�§�~�%�,�§�;�§�§�t�§�s�§�;�'�§�s�;�§�§�§�§�1�§�i�_�2�3�5�Q�Q�E�f�i�s�l�s�é�i�E�2�3�1�,�¥�i�1�i ¬�¢�f�E�,�§�§�§�§�§�;�%�-�§�2�¢�2�f�;�{�B�1�1�<�>�-�m�f�m�f�-þÿ�¥ ¬�>�9�f�i�>
Wim þÿ�g�a�n�e�r ¬�>�§�;�s�i�§�,�;þÿ�p�r�f�.�>�v�§�§�f�z�5�5�2�8�n�;�f�;�Q�m�b�i�n�a�f�§�_�£�s�1�£�f�2�x�i�a�a�£�f�;�>�§�§�7�,�£�3�6�2�5�3�-�£�a�§�"�£�=�i�_�a�.�'�]�"�1�'�a�x�a�s�i�`�#�:�f�;�i�¢�f�.�i�;�'�:�a�x�'�z�x�s�E�.�£�f�:�:�&�c�a�t�a�¥�y�§�c ¬�=�i�@�r�i�m�¢�£�f�i�@�z�§�§�&�=�'�;�t�i�w�§�£�¥�1�¢�3�1�;�§�o�r�Q�p�h�:�:�z�w�I�r�e�d�~�§�<�1�)�~�;�g�a�i�a�c�f�1�:�>�p�y�w�;�z�Q�s�i�d�e�{�G�T�?�R ¬�`�é�}�a�s�:�,�=�»�s�1�i�:�>�s�t�1�'�§�t�¢�a�m�i�i�i�x�f�s�a�m�o�u�n�t�a�f�f�B�w�g�a�l�a�c�i�c�z�s�i�f�i�a�s�a�a�Q�§�i�v�i�'�t�y�i�s�a�i�é�r�c�a�z�é�f�l�y�g�r�<�>�;�.�>�0�z�1�i�a�f�z�s�z�k�£�0�t�h�e�n�u�1�n�§�"�»�c�r�<�>�i�*�1�;�m�r�:�;�<�=�f�e�c�t�e�c�i�p�a�r�a�s�i�t�e�s�.�T�h�e�:�m�a�y�i�s�g�>�=�2�r�f�'�<�>�f�m�z�x�¥�E�n�a�9�E�i�~�w�=�:�`�I�¥�g�l�i�a�i�e�z�a�n�d�i�s�e�a�s�i�i�y�:�n�a�d�3�5�,�}�§�f�L�%�l�'�3�_�I�§�f�§�'�q�u�a�n�i�§�i�;�a�w�;�1�w�i�a�i�z�z�z�1�1�L�i�¢�r�Q�;�>�§�a�t�2�z�°�<�;�:�a�¢�;�i�¢�i�,5528 n;f;Qmbinaf§_£ s1£f2xiaa£f;> §§7, £36253-£a§"£=i_a. ']"1'axasi`#:f;i¢f.i ;':ax'zxsE.£f::& cata¥y§
þÿ�c ¬�=�i�@�r�i�m�¢�£�f�i�@þÿ�z�§�§�&�=�'�;�t�i�w�§�£�¥�1�¢�3�1�;�§�o�r�Q�p�h�:�:�z�w�I�r�e�d�~�§�<�1�)�~�;�g�a�i�a�c�f�1�:�>�p�y�w�;�z�Q�s�i�d�e�{�G�T�?�R ¬�`�é�}�a�s�:�,�=�»�s�1�i�:�>�s�t�1�'�§�t�¢�a�m�i�i�i�x�f�s�a�m�o�u�n�t�a�f�f�B�ww§£¥1¢31;§orQph::zwI red~§<1)~;gaiacf1:>pyw;zQside þÿ�{�G�T�?�R ¬�`�é�}as :,=»s1i:>st1'§t¢ ami iixfs amount aff Bw
galaciczsifiasa aQ§ivi'ty is aiércazéfly gr<>;.>0z1iafzszk £0 the nu1n§"»cr <>i*1;mr:;<=fecteci parasites. The :may is g>=2rf'<>fmzx¥ En
a 9Ei~w=:`I¥ gliaiez and is easiiy :nad 35,}§fL%l'3_I§f§' quani§i;aw;1 wiaiz zz 11Li¢rQ;>§at2 z°<;:a¢;i¢i,

We i:ai'£ial%g,f estai>E§ss.hed a wzzimiq-use if; fzvaixzarxf the e;=(z:pim;xs&ig<>1¢:}fmmQfiizeQicmzf (z:pim;xs&ig<>1¢:} fmm Qfiize Qi cmzf

;>arf,si£<: sérfw 'iiw grmvih mquirexzw-:Luis and eemditioazs of time -czzifwe are zr:iaiiw;i5f :§t;aégIzzfa;fzwx».afWehave We have
s_in<:¢ essahiished Q Ezmassay Wim zhe im'reoei1u,Iar(§1zz1&S"!ig0tc} ibm wh§ci"z we now use muikzely io evaizfaie

pewzitiai þÿ�a�z�'�»�~ ¬�i�'�£�r�y�p�a�z�2�o�s�c�m�l�z�p�v�u�z�z�c�i�s�.�A�s�:�:�.�1�z�e�r�r ¬�i�c�n�z�'�;�£�§�i�n�S�e�c�t�i�n�m�E�J�2�,�w�h�i�i�f�s�£�1�1�6�k�y�p�e�x�n�a�s�i�i�g�a�t�e�m�g�a�e�f�Z�icmlzpvuzzcis. As: þÿ�:�.�1�z�e�r�r ¬�i�c�n�z�'�;�£�§in Sectinm EJ 2, whiifs £116 kypexnasiigate mga ef Zi
cmzf is resgimiésilhr fcrf spmfzfiing tin: iii§@liGY1 .fi`O{¥1=£§§'I¥§ io cell, ii is shorviiveci {E;§auz$}, rapidify tfzsnsf'ormi1:ag
isem 1-316 þÿ�a�z�r�u�f�`�n�»�r�n�§�u�p�o�n�w�a�x�i�n�g�i�m�a�t�h�e�h�<�.�a�=�s ¬�~�§�:�e�§�i�c�y�w�;�u�1�a�s�z�n�'�i�t�i�s�t�i�m�a�i�m�s�z�i�i�g�o�t�e�f�o�r�m�o�f�t�h�e�;�=�a�§�a�§�i�i�<�¢f`n»rn§ upon waxing ima the þÿ�h�<�.�a�=�s ¬�~�§�:�e�§�i�c�y�w�;�u�1�a�s�z�n�'it is tim aimsziigote form of the ;=a§a§ii<¢
wiziiéh is thfv frmst teievaaéi ciiaifzéliiy. Time biuexssay was iwman. iébfahlasts as hosai»~ce`E¥,E and Ee imlmr m§mieW

natural fxnfwciiiiisns, we aiiow tfze iryporrzastigotess In invade the ¥w»s£ce£izz1os,=<>£;zyez' ovenzsight préof 93 exposiagg
ihe izifec-ied calls to Gm ws? §subs£zs.u<:c:`. Conirols are _pcffbrmcfi ia accuzateiy dewrmins tim efE<>::iQf£I1c 'wat

cfmlpourrci fm bcth the p21i?a§i£¢ md this þÿ�h�£�}�3�f�"�"�U ¬�1�|�§�.P}§r;'u23<£fa1t%2i are izniiiuliy Sested £f;'ds;p§i£:a'if: at tw;

þÿ�¢�;�m�_�¢�;�f�;�=�;�f�;�1�;�r�a�i�i�§ ¬�3�2�1�3�6�I�Q�g�g�g�f�n�z�l�,�a�n�d�§�.�:�;�<�,�£�;�1�a�<�:�£�$�i�i�m�a�t�s�h�o�w�1�` ¬�§�f�_�§�@�w�w�e�;�t�h�a�n�5�5�g�s�g�f�n�i�l�a�r�e�:�>�<�>�i�1�.�s�§�d�~�:�~�,�r�<�3�a�c�i�i�w�z�.�Q�x�t�m�u�i�s�t�h�a�t�a�m�a�s�i�i�v�e�a�t�a�!�§�§�§�"�i�g�§�f�}�e�o�n�n�x�:�n�¥�f�u�£�i�_�o�:�1�a�r�e�r�e�e�<�_�m�i�3�r�_�;�'�z�1�c�¢�<�§�b�y�L�a�s�t�i�n�g�i�n�d�z�z�p�i�i�c�a�t�f�z�a�n�S�G�,�i�i�)�;�a�m�é�Q�i�p�g�,�f�n�1�L�,�a�m�i�g�h�s�,�,�s�a�m�e�C�¥�}�£�'�§�'�Z�3 ¬�5�i�1�l�E�'�8�i�z�;�£�?�¥�?�S�a�r�f�:�a�s�s�e�s�!�E�i�s�r�§�<�2�§�t�§�n�g�f�r�a�x�i�i�e�n�s�i�i�g�e�z�m�b�i�a�a�s�s�a�y�f�-�g�n�i�-�é�m�i�f�m�c�t�i�o�n�a�m�i�i�r�m�.�T�h�e�a�v�§�E�¥�a�h�i�i�§�t�y�i�n�2�¥�'�a�r�4�I�m�'�w�»�<�> ¬�z�:�s�s�§�y�5�5�0�1�b�a�t�h�d�w�a�a�w�s�i�i�g�r�n�e�a�n�d�t�z�'�y�p�Q�1�§�1�a�s�t�i�g�0�t�e�f�f�x�f�m�s�a�f�t�h�e�p�a�r�z�a�s�i�t�e�3�.�§�§�0�W�S�£�1�5�£�0�c�x�g�z�i�o�r�e�1�3�3�6�s�p�e�c�£�;�f�§�c�i�;�;�/�0�§�`�m�1�}�'�a�n�z�'�f�t�x�y�p�a�n�<�>�~�s�n�m�<�>�&�a�z�z�t�i�v�i�t�y�a�n�d�t�s�a�d�d�r�e�s�s�m�e�g�r�o�i�f�s�n�i�i�a�i�n�'�=�e�c�%�z�;�m�i�s�m�,�o�f�a�c�t�i�o�n�'�;�1�_�i�`�t�h�&�2þÿ�§ ¬�32136 IQ gggfnzl, and §.:;<,£;1a<:£$ iimat show þÿ�1�` ¬�§�f�_�§�@wwe; than 55 gsgfnil are :><>i1.s§d~:~,r<3aciiwz. aciiwz.

Qxtmuis that am asiive at a !§§§"ig§f} eonnx:n¥fu£i_o:1 are ree<_mi3r_;'z1c¢<§ by Lasting in dzzpiicatfz an SG, ii); amé Qi pg,fn1L,
ami ghs, ,same þÿ�C�¥�}�£�'�§�'�Z�3 ¬�5�i�1�l�E�'�8�i�z�;�£�?�¥�?�Sarf: asses! Eisr §<2§t§ng fraxiiens iigezm biaassayf-gni-émi fmctionamiirm. The av§E¥ahii§ty
in 2¥'ar4Im'w» þÿ�<�> ¬�z�:�s�s�§�y�5501 bath dw aawsiigrne and tz'ypQ1§1astig0te ffxfms af the parzasite 3.§§0WS £15 £0 cxgziore 1336

spec£;f§ci;;/ 0§`m1}' anz'ftxypan<>~snm<>& azztivity and ts address me groifsniiai n'=ec%z;mism, of action ';1_i`th&2

csarnpozzxrcls Quiz ia sim biooI>e_mif_:aE, ami a1,1§i=gm1§f: d§i¥éfs':uineiweamthecieveiwpzwnmiwagesof31cruz; ineiweam the cieveiwpzwnmi wages of 31 cruz;

(Nag, Fufzfya <21 ai. 2608).

_

{2.£_.2.2. Testi-rag of Phan? Exéracis ané were Compaunsis for Antitrypanescfzsai A<:t¥~Af_y
A mia! oi 2,181 extracis, (Qc-alsisiing of Laréginai culiectians, ycmr;g_ ami mum;-af iseaafezg from me sanaa

_§;;§,¢;_Q~if:s;, sf:4§§___§5;_g11»;*g;,§,§oxra=,§ have E>c¢¢<:11 tzzsied ibf a1"g§§§_fjg;1anWQ_§~%§;*§W-;s,§,§s;;f'§,§3;,m§`;1 a§»b§i,,i§§_g>Nr3¥,M;,;M;o*' of þÿ�2 ¬�$�3�_�_§§;§§1}'i§
9143 þÿ�3�£�i�H�»�'�2�§�$�3 ¬�1�§�§�2�_�»�,�p�;�,�§�}�5�f�G�i�) wma 'Q Q-__,£;3M_` c<=m-luwarmn r»Qm~»».¢ PSIQR
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s=~f§n\~,$;:,.=,»§ §R»ea@ig»¢<>@fwf¢9fmn 1i>wmwr(m1,r=§m.r¢1a§'?fi ;liam'¥_;§eng §'?fi ;liam'¥_;§eng

.fiom paz°tia.£¥3§ pur§iE_e1;i fiacéiens as Wei? vis ga-uriiécé smmpoinizds. Tha §2:x£fa<:»e{in§ar {epimas¥iga~w} :Milled was

empiuycd to analyze 396 ezetram audi E,23$ zmraczs were smsiifevcl far acziviqf -with the iz1trz2<>e3i1z§e.f
(z:s1f:aSi£gi?>t¢) fcarm sf the parasim.

Bacause we mania; iniiiaiiy SU§3j&G{*i¢§» 'IQ puziféxsaiiorm ware se§e1:t¢6 on the basis of their þÿ�& ¬�2�f�T�`�i�T�a�"�§�§�}�'agaixmé ihe
e7§,£r&o@Ilz1la,r ibrm of the gxarasiae, m guriiied eemmpcufz-cle; have became avaifabis, they are Mag evaluai-ed far
iiwir þÿ�f�m�t�m�i�r�z�§�z�~�z�§�r�;�e�l�§�'�u�¥�a�f�i�z�r�z�a�f�s�a�s�é�i�g�e�i�f�s�)�s�t�a�g�e�.�.�@�>�.�!�t�h�<�;�>�u�g�¥�:�w�i�t�i�z�s�e�m�i�;�d�i ¬�i�'�e�r�¢�m�c�e�s�i�n�t�h�e�r�c�l�g�x�i�v�z�z�v�a�i�u�f�g�s�,�g�u�yfm tm irz§z~z§r;el§'u¥af izrzafsaséigeifs) stage. .@>.!th<;>ug¥: witiz semi; þÿ�d�i ¬�i�'�e�r�¢�m�c�e�sin the rclgxivzz vaiufgs, guy

nisxit-s with Mjw~osperfn11z?z_ffz¢!a§cf¢ns shows ihat ali the corzzgmmxés gufitiw using fha ¢>;;;»f;<;¢;l;;i_m ;;¢;¢;1;<;<§_
were aiso active when tested in thc iniracei¥,u¥ar assay (see "I"ahi2). 2).

The bioassays éisrsussed above were useé to guific. im ;2f&f§5?.<>aiiun Qi? <;@mp¢;>unds fmm Mrecirnzffmf i§;@A@grg,
H§:{;=mrrm:rz f3£7?i{3l}¢'i}£(1jf£I¥1EJ?2'i and Mym.eperzm1mjhzfesrerzs, þÿ�(�i�§�S�C�1�1�$�S ¬�2�<�§in þÿ�g�¥�`�8�£�i�f ¬�'�>�£�,�`þÿ�i�n�A�P�3�,�S�e�c�i�i�r�w ¬�;�2�.�1�.�i�.�2�,in AP3, Seciirw þÿ ¬�;�2�.�1�.�i�.�2�,
Tabiée 2 zsi=f>\sf§ the wsuits. (iff seven new azassaneg e'%é;er§ms1Qiés {'1»'?} imlateé fmm Afzéyrcsperzrfwn _,£P"!f¢f¥SC£%!§§'.»
insefaafingiy, f>¢;:n:.;t.z<>am4E§ 5 and 7 '<=»'es\e more aqtive agahxs-Q ihe ex§ra=.;;e3i_niar ibm of Qhe pfgragiie than tm
i:11a"a@eE!zs§ar= ibm, wimie þÿ�c�t�a�m�i�E�w�e�r�e�m�o�r�e�L�g�c�é�v�e�a�g�a�i�n�s�t�t�h�e�m�a�r�i�:�¢�i�i�n�i�,�<�:�a�1�¥�;�.�1�I�` ¬�?�§�Q�¥�V�3�,�Z�§�f�i�1�i�¥�§�2�§ ¬�£�3�f�§�L�i�l�8�,�l�'t ami E were more Lgcéve against the mari: ¢iini,<:a1¥;.1 þÿ�I�` ¬�?�§�Q�¥�V�3�,�Z�§�f�i�1�i�¥�§�2�§ ¬�£�3�f�§�L�i�l�8�,�l�'
'farm of éisa parasite,
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7 £65 i il 35.5% (M [24

"Bemis shew þÿ�E�Z ¬�f�;�1�§�(�,�`�f�5�;�;�'�~�*�i�2�?�&�i�$$ $13 (12 M 33. iiompieunils 3, 1% ami 6 were azssayaai iiz ima þÿ ¬�$�7�~�f�i�T�&�0�§�f�;�;�§�§�§�2�.�¥�f�'YT <:,*~:¢:<:i sssay ami
§ExowaQiifggvseiucsUKE6,5?&f1{i104;z£\,»i,r=§~=a§f;',f_:=£i"v'eiyzbgxgymnxzrntswere:§}¢'£f`&'}I`£§']!$withbizmani`omfsE<;inI2§>z~c-hlasis. Qiifgg vseiucs UKE6, 5? &f1{i 104 ;z£\,»i, r=§~=a§f;',f_:=£i"v'eiyz bgxgymnxzrnts were: §}¢'£f`&'}I`£§']!$withbizmani`omfsE<;inI2§>z~c-hlasis. with bizman i`omfsE<;in I2§>z~c-hlasis.

T13 accuratasiy int=:r;1f'ef.t.§w resulns az" iiue izzzracwzzixf asszay, it is fzacfzsssary me <~1<~:zermizzc wh-::1°i~f@z dm

þÿ�x�T�1�<�3 ¬�a�w�§ ¬�;�z�i�§�u�x�i�<�:�i�i�3�,�fof a coznpotxné resuiis from ihe i<:§¥¥in,g oféhe parasgiie or ffurzz siznpiy kiiéixag tim hast ceiiss.

Accordingly, we §@§e¢mizze<¥ the eytu/toxieity affimese camgzfounds against n:ammaiiar,m wil line; using gzrzimary
blzrmxi i`@re§Ii'Ebmb%2'¢SiS('£~1F§'),the-#saillim:mmizzséyezngzieyedincuiturstheintraceiiuiaf'fomwca?Ti£J!"2~1§Zf i'Ebmb%2'¢SiS ('£~1F§'), the- #sail lim: mmizzséy ezngzieyed in cuiturs the intraceiiuiaf' fomw ca? Ti £J!"2~1§Zf

{Ch§afi ef ai, 1934). in ihf: case <§,fcomp=r>;mkami2,theizzt1"a<:f:i§z1§a~rform,ofmepzerasiif;wasa;>pr<>;<§mai¢iy k ami 2, the izzt1"a<:f:i§z1§a~r form, ofme pzerasiif; was a;>pr<>;<§mai¢iy
r_1i11z':~EbId more 'sensiiivc £0 £he compomiés tiiim were the EFF C68 E.irwS {'i`ab`§f: 2), 'l`¥1Loxiciiyof Loxiciiyof Loxiciiy of

conagzcsuzmda '¥ z:;z& 2 tc>waf'1;¥>§ Q25 i.:st11=;1x:ei1;§¥ar funn ofkiie: gxarzaaiic: as comparrsfi iw the HF? Qzali Eine is

þÿ�;�;�f�a�z�f ¬�i�<�;�>�,�1�l�a�r�'�l�y:eievsmi za Liars 1i;>ve§<:>pm=:u% c<§'¥z¢*~v fimgs Ihr imtizzg þÿ ¬�1�§�;�;�x�g�a�s�"¢iis<>a§sc- as it invoivss tim aacrre

§;i%_f§iLza§I;f and Emglsgiaalégf þÿ�r�e�¥�e�v�a�r�s ¬KGHH oftiw parasite; far wI§i<>?11i1r;;"s are s:¥.§.mm£ly nf; sffwiiw i!`~3§lfI1l9H{S\

{,Qfc=m'pcmnds; 5 and 7 siawfcd 1f1ppro_xiruate:ly E§» and þÿ�i ¬�s�»�~�f�@�l�§�§�1�'�e�a�'�i�®�f�~�§�'�.�=�§�f�' ¬�G�2�»�¥�'�¢�S�§�3�<�>�<�¥�f�i�\�'�¢�l�E�?�,�0�%�5�3�%�@�? ¬�¥�¥ ¬�2�f�¢�@�§�¥�J�§�»�'�i�f§§1'ea'i®f þÿ�~�§�'�.�=�§�f�' ¬�G�2�»¥'¢S§3<><¥fi\'¢lE?, 0% 53% þÿ�@�? ¬�¥�¥ ¬�2�f�¢�@�§�¥�J�§�»�'�i�f

f`r>raa þÿ ¬�»�§�`�i�§�x�¢þÿ�§�}�F�L�1�'�H�S�i�§ ¬�§ihan on iénf; I-EFF mils,

6.3.3, Swag þÿ�D�§�$ ¬�{�)�'�E�'�¢�l�"�§�"fm' Ma¥a1'ia
(li.3.1, i§ev=£e§0f>&11eui ai' as þÿ�_�M�§�c�m�f�i�u�o�r�£�m�T�e�c�h�n�i�q�u�e�t�o�i�v�i�e�s�l�s�m�e�:�5�\�i�l�f�§�§�3�i�i�¥�S�I�¥�i ¬�£�(�}�i�§�!�[�A�s�:�£�i�v�i�'�L�§�'Technique to ivieslsme þÿ�:�5�\�i�l�f�§�§�3�i�i�¥�S�I�¥�i ¬�£�(�}�i�§�!�[As:£ivi'L§'

".¥'i§f: malarési gimp is kzii by Dr. C}r£e:3;§x»_¥3z¥rr§z&. Sw; iss ihc fzmiy §é.%{l2(}!'£il[}T§1 in f¥ili"{ii{?lE,i -m;u§£'i;ri1f1g þÿ�P�f�£�!�. ¬�M�0�£�!�l�`�L�!�"�¥�!�3

þÿ�f ¬�f�f�t�l�'�.�§�'�I�3�£�¥�1�"�!�£�l�i�?in vflfrav. Qenxis Klyle iwaiierr Refer; Army insfimfa fm' Rcseasfzifg #mai ?£°ii¥Ei§> Eloseiaiiaai iifnivefséiy of

was þÿ�3 ¬�?�¥�I�~�f�2�$�Q�8(aw. oezos; mga mg Z7
'

<>£>n¢immi§mz§ Fmrmai Paw



,,...,.,,..,,.,..-......».»...w

5°1'if\f:¥f>a!if'>\fe@Ifg>afé<>r.'1'*1<1=9f@f=> umm zum ffm u»4¢a@1@}<§g§'3§i§i<, W§2f§;;;_l@";;;_y

Califbmia at San Pfaacisr.:0`J pwvidaé batik zmnariais and wining eppmtxzzmities For pemmmnd. Bom e2s1<=rc>q\=izm~
sczxsifive and e~E1¥z}roc;uine~w:§iaia:z>t' siraiws ofP. fézfvigramnf and have been <:s2abZishad_

Tha þÿ�s ¬�a�1�1�-�d�a�r�dbizsassiagf fm' sc-reeaisag poéemial drazga far afxtipiasmoéizsi §1§i'»i§iY is axra
n2e£§ae:»thatfclicsugefz-theixmwrpixrzatéerzof{?Pi§by§>ox,an£hi1w:intethegnamiiffsZDNAinoziierframeafsure that fclics ugefz- the ixmwrpixrzatéerz of {?Pi§by§>ox,an£hi1w: inte the gnamiiffs ZDNA in oziier fra meafsure

pnmsific fegaiicati-an iz; eryfizracytw (fiesjardms ef mf. 1§§'§). This mwod is scnsiiive and it cam be used £0 semen

a Iargfa nz1m¥':>¢:r <>f¢o¥;1;>our;és, 'bmi em;;i_<:=ys i¥&2l1fdO§$ tadiowiive þÿ�z�t�i�m�f�e�q�x�a�i�m�g�p�e�c�i�a�é ¬�a�c�i�}�é�:�_�i�»�:�:�s�a�m�dtim feqxaim gpeciaé þÿ ¬�a�c�i�}�é�:�_�i�»�:�:�samd

þÿ�f�3�1�"�3�'�G�§�.�'�?�£�¥�1�£�¥�' ¬�§�B�.in Panama, time f¢g1a1z§¥,i<>xz§ far me Empanmiioa, use and éisposal Qfrafiiuaciivn és=;>¥.=:;pe:$ ax: nm in

pixma, mr <53 we have The: ecguigmirerat 037 iéiiifastructum 1f¢§;:_fifef;§ fix" ihcif usa, 1¥sw.fefi>re it w as nszfszessary is seek
alternative mcihmds of teséing P1'a.rmus£imffz þÿ�_�s�:�s�s�a�e�p ¬�i�!�3�i�E�'�i�1�°�yif; ;x>temti`ai as1£imaiar§ai agents. AI£<:ma£ives £121 the

{3f';_}f`§§r"§}£>Xk%!,`i§§Ef¥l§-1}'&@ þÿ�s�n�e�1�§�"�x�<�:�i�f�§�1�:�i�'�f�,�§�<�3�§�=�f�,�i�a�§�a�¥�J�¢�r�-�i�n�t�e�f�m�é�v�e�2�.�1�1�1�5�t�i�m�c�»�f�;�~ ¬�>�n�f�§�u�1�?�f�1�§�n�g�m�i�c�r�m�c�o�g�s�i�e�a�n�f�s�l�h�o�c�i�a�n�dif§1:i'f,§<3§=f,i a §a¥J¢r-intefméve 2.1115 þÿ�t�i�m�c�»�f�;�~ ¬�>�n�f�§�u�1�?�f�1�§�n�gmicrmcogsie anfslhoci and

SQ'\»'§i*'al <>fimc£ri<: assays {Mai<:ierar1d Gibbins 1991, §.}f:§iiaw at ai. 2992 Makiaf and §~1`iI11'ich§ 1993, Ba.~§<:o ef

aei _£'}9L C§c1§_<}s*i\*fz;ii1'i§1 niaihogis, hmvevef, arf: baszuinxz enzymatic activity filfiiiiff than repiinaiifm ef the Imrasite
ana* may he sulqisct ia; an.E&f;ts r:aL§S¢¢i_ by piggnwznts prrtscm in czudc ¢xt;a,ct_s;_ Aifemaiivciy, fllioreaswaseceéaased

tzcrhniqznes befzaeiit _Emm high sIegna=_I~w»~:wise miie avxiiabéfz with newiyfiilzmmchromw, mmsgenic
zurgan ¥sms expwssing þÿ ¬�3�z�m�n�_Fiuorzscrera Frown, ami the þÿ�:�a�¢�E�` ¬�`�o�f�d�a�%�z�i�i�i�t�ynf <£asI<»-top þÿ�f�§�»�i�}�S�.�i�!�'�i�L�'�i�`�i ¬�?�%�I�'�SQémz use szasxéard
9f:»»we¥i Qiaiea, Fxmhennsw, faizxcc tha 1=:;"gfi_§r<>cy£f:s in swiizich the §fzrzzs¥i¢s are euiiivaiad ¥1a=.1e no QNA, Quay de not

inierffbre wétb tim m1aiys¥s ef ;§2n=asi£ic ENAM We ekocicé tn use ?i<><>{`§r@>::11¥2`§> whiztiz is an ui£zBsensit§\fe> þÿ�§�l�.�E�(�}�,�f�£�"�»�$�O ¬�2�'�~�i�"�1�[
mafieic; aciré swif; i'£:»§' mf:2isz.eriza,g: rEf>ub1e~s£1fan_<$;i D365 {dsi7N f>.} in wiasiicfzi ami wkicix enabies the deteciiozz of

»qzw11iitif:fs a§ law mf. 25 pgfmiw of QSDNA with a rnoéerataly priced speeirufl»uf;>mrn@2ar using fiaorescekx þÿ�¢�$�i�¢�§�¥�2�t�£�"�; ¬�!�f�¥
and, eznisszz wawlczzgihs {v;mf~w.prubes_¢os'n}_ 'Fha snhaeqazzzzi éevelopmenf of a zzovcé, sLr;1.i,g_h£fc>rv~f:=,rd, efficianl
ami accurate: meihod for the deiaetion of`2uzt_i1'rmlm"ia§ zfgmifra bzaszxi ugwn Z1 i§uorian_a£z'§c iiechniquie marks a

srégniiiciarzt f1ci1,ia:ve2m<:zx£ fer Qian bioassay gfmzp af the Fwiama ICBG, þÿ�'�7 ¬�¥�;�<�:þÿ�(�i ¬�}�V ¬�§�» ¬�3�§�}�¥�!�3�.�i�f�1�E�1�1QF za þÿ�`�f�§�§�i�£�3�f�i�)�f�1�i�3�{�§�§�`�f�I�`�§�$�' ¬�1�"�§ ¬�§
zrmzhod is Eikeziy ins find wick: zfpplicaiion, \"3S§3¢fICi(-:`f'¥§}' iifx e}sve1cp_En,g 'naéiofzs Sim s:»fm£withhsgisticaipr with hsgisticaipr

~wh@m;s§ag--afaeiieaz<;iiv@~és¢@i4§{;%$1f§»¢:~gi@&a§~nfsei§i~£§f»%@ssr@@§Eagmat@r§ais»§i>r".»_WM
ar;t,i'pEsaSrr§Q>dia§ activity has been Qviéezit in samplw 'QQ havc rf2f:<§§viivrxxliirs.TI>£w§_<§Kiagszon iivrxx liirs. TI>£w§_<§ Kiagszon
(Suréfxarmxfifisdag ____".  _ _ _ ` _ 7 ' af n A  f < 

`

» = I  iguws {£Euiv§f\s£i§; of §?;xextx> Qziw), swf; tiaougiz iiw assay has; :wi

yet brzfzxs pubiisizvd 'fu tesé t§1e se _ 1 V s  -
"""

 s-
'

_  ffm Q,  xx þÿ�I�I�§�£�§�1�l�f�'�1�G ¬�§as fx means of df:if:»::ti@ þÿ�f�'�z�'�f�:�z�s�r�f�z�o�=�: ¬�£�;�e�mDNA in inffscizari

aryt§;mc:y";¢:s, we ccmpared the p¢r1;:en_i,~z1;;.»,c~ þÿ ¬�:�:�f�_�i�:�1�§�`�e�c�;�£�e�a�ie;y£hxoc;_»'£¢s aaa dexarmimzei by rnicresmpi-c §:L:»11;z1';izzg wiiiz
resuits. Qbtainesi 52mm the mif:ff_>i1uiric tfrchniqim, We um! wriai émainie ciiusérms of i:zf¢<;1u~;é §.~ry2l1r<>s3»i<:
f.;a§£z,mes to ;>r¢_°:par;: G§f;u\sa#2tzxin:;ufI  ra smgars ami £¥§c ;1e\rQoz:£a_ge efparzzsitcmia was than evaimtgxi by iight
snicwscopy_ A`%§qu<>ls ofihc same sultuzfz ww: nmiwé  a 96~w<:1i giim with an e»:;f.§a! wiuma Q¥F'§s£1Gr¢¢n®
Lzfxakiaik mx; the amozmi' ci" i2;14:5_:~ss<:fez1¢;¢.> ww qazasrxiiiatéri witil a Huorascencc ¥'i'1i£lI'£l§,'§8fi5 llzaaief ai 4S?3»'2<3m:1i
þÿ�C�X�(�i�i ¬�§�E�i�0�i�"�£ami §28f26nm emmiou. M cam be sean in Figwfs S, fixwr is as. diwfsi rf:§mi_r>n§bi;> between the

pzz'§®a1L=xge þÿ�(�}�f�§�1�'�l�f ¬�§�G�$�£�3�§mai biomi C835 ami ~%3zf: {!u0fx¥£¢:>@nc¢ signs# þÿ�i�)�=�E�'�{�"�r�'�i�?�¥�§�§ ¬�Z�§�I�101 and 15% ofxing mga in-feairzai

crytixfofryies þÿ�{�I�¢�* ¬�_�§�9�}�.

M33 133632596 {¥-Rev, QEFM] E>a;;& 22, Zig
W

Eoexiifmsiion -¥*<;m\a1 Faga

M¢m"»»~ =»"m»m»um»~-»K~w.A~~ .»M»M~»-WMWwMw»mwmmm»~~.wm.
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$3 mfeeied eryilirnnffies

Tim vaiuffs Qbiaified wifi; þÿ�n�1�¥�;�:�i�'�0�§�`�h�;�o�r�i�;�z�w ¬�r�i�cfwikmci in dusfa respazxw e§;pc4'£;;;¢¢z;;$ wéih the 1¢;:s>wn
a=mti=ma£aria£ airngs, chiaraquima (2535, ef Ei ¢2; éf? HMB ',m'efe> ccmp\a1'ab¥e so mesa ;xr»as'i;ms§y reported 'by
{3}1}hypQxm;£ixE¥1e inmmmaéun Qiiim  Qi? §: Q QM, ivlakiear er af, i§93)< (§§<>mp;;ra%:%e wsalis 'marc þÿ�U�3�J�*�f�=�l�'�£�'�§�1�§ ¬�i�(�§�\�I�'�!�v�§�§�§�§

me.£§<¢c{;f§ac þÿ�{�£�'�5�¢�z�s�c�e�a�!�a�l�,�3�8�9�5�)�,�1�3�/�'�§�z�e�r�;�i�i�x�f�z�s�e�i�w�e�:�r�e�s�p�o�n�a�a�z�c�u�r�v�e�s�o�`�b�>�:�a�§�a�t�1�a�w�i�i�h�£�f�;�z�e�,�r�>�1�=�;�¥�i�m�: ¬�i�v�£�£�~�y�~�%�>�s�f�s�a�m�iea! al, 3895), 13/'§zer; iixfzs eiwe: responaaz curves þÿ�o�`�b�>�:�a�§�a�t�1�a�w�i�i�h�£�f�;�z�e�,�r�>�1�=�;�¥�i�m�: ¬�i�v�£�£�~�y�~�%�>�s�f�s�a�m�iwiih £f;ze, þÿ�r�>�1�=�;�¥�i�m�: ¬�i�v�£�£�~�y�~�%�>�s�f�s�a�m�iami

enicmflucaixixerris me¥i'u;>és wane sumpamd fm* maa1fs;§r§|;¢g Kae effect of ciwiafequiiic on the grwfih Qi" tha

s§zioro;;u_§;=fc¢rc¢s§s£axaf; W2 cicsne, s§mii,ax° I{`55¢ vaiuw Wm: §if¢icrf':1§;;cf;l §y bw; n1f:t§xof§§ þÿ�(�}�. ¬�I�_�¢�,�;�;sfzféues 0? S6,5=1: 9 and

þÿ�W�.�.�S�3�$�1�2�1�1�M�;�>�L�m�M�,�i�m�m�m�`�r�~�a�n�§�§�;�;�a�¢�t�i�'�»�a�i�;�;�¢�@�h�a�a�e�§�E�R�s�_�,�u�§�_�_�m�£�Q�r�Q�§�a�;�o�r�i�;�1�1�@�§�d�L�s�W�u�;�§�£�m�1�;�_�,�Q�;�¢�§�;�@�;�=�Q�_�;�i ¬�§�3�X�}�&�i�3�,�=�§�l�1�§�§�Qvaim-as

ckiennmefi far <:h§farf>qa;z§ne in tixcsc sxperimanta arf: sgzmpaqabke to ihc publ§s¥mi vafxzs Qi i;`?:3»k?E5 nM fm' W
c¥z$awquinm»rcsisf;&21£ mains {if>@&¥1z1,ezaf.1539,I*~'f§z¥;Er>refaf,I,99'3}.WaEI'lS<3cezilgmafadQ15rai%iQe¥Giis»iiy~i>zscd, ez af. 1539, I*~'f§z¥;Er>r ef af, I ,99'3}. Wa EI'lS<3 cezilgmafad Q15 rai%iQe¥Giis»iiy~i>zscd,
maiczoscnpic, ané r2':iG=\1iiwf>fif11<2tz"i<: ifzcimiqzaeas to éetcci plant cxtwczs wiii; arztiplasxnodiai aciivity, We fsonsiaisred

as "a<:i¥v@" ihrise piazzi exmeaq Wgtil ICQ vssiues <50 gxgfml, and Qseé 9 (ani of 12%) mal were kzzzawzz io be active in

the a"z1dé,ow.:§ivity~hase¢i asaay* in wary cam; _;;:EfmL=; ¥?c>umi to be asctivz by dm; rsu§éeac£;lv¢ mcilmai were aetive in Zha-

znicrzxscopifs and mi~nmi`£uf>r§m@'ex'§e smtixeris.

C,i~3é.¥,. þÿ�§ ¬�§�7�& ¬�3�I�!�§�I�`�¥�j�_�?�l�`Waxxts for Aniimasmmiiai Aciisky
Spacies fran; za total of 839 cwak extras:-Q llama been asxayw, zpfwiaicb 413 we1'e-Aixam!-aiurirag 3 perm-:Es. of

émiaingg YQ iiis Wultler Rscci Asrmy .instéiute fm Research wail the University ofCaiifarnia 328312 Frrsmzisao aging;
thu {3§~]'}¥:y;:~<>_xaez£kEn¢ meilaoé, and 4% w¢:1"¢ svaiuateé in T?assama ay me miCw;fEuor§me§r§<> ieahnique. A xosal of

§82 (29% ¢;1f`i'13e efmcic c"z»:trac£s þÿ�§�I�1�Q�§�v�¢�f�3 ¬�§�{�F�W�t�h�e�c�:�m�~�»�¢�>�1�"�;�"�p�u�i�n�é�o�f�i�i�l�w�Q�S�Q�g�z�g�f�m�i�m�T�i�m�s�e�s�s�x�x�r�a�m�s�m�eþÿ�f�3 ¬�§�{�F�Wthe c:m~»¢>1";" puiné of iilw Q SQ gzgfmim Timse ssxxrams me

;>e,z;~rm1;1_yi5e§1zgtestaéi ai 5G, Ei? maxi 2 pgfmi. in oa:d§¢1't<_> confirm f.¥z_eir activity The flxzoresmmt assay ms; 'men
usaé tt; guiiie §;¥1f;: þÿ�§�v�u�r�i�f�k�<�:�a�£�,�i ¬�>�1�1of corzlpmzsxiiii from 3 þÿ�p�§�f�s�£�§ ¬�>�S�,Lagfa-afeséa pzmfciflcrfin, j!'?'n£!:°f.rfcs§f¥rz aegpera and

Cscgaioész ;1a2'Errffmszk§, Quai s1aowf;w¥_l~;igh lz§ve`¥S of aci_ivi'fy agzxi-:lst !»'.jE1£c:§r;a_sfm=z, A total Qi' Wi 59i.veniA

ps.rt:iii;>n§;, coirzmn §Zi'a§~<;ii<>¢'zs ami gmc m3>mp0u'n\;is have alas: bw; fsasteé,

CJ A. Surrxmsry of the Inz;@az'¥ af the þÿ�"�f�I�"�I�>�}�3�§ ¬�i�i�§�1ilisaa-se Researc?; Pmgram in ?§¥ZélJ1l&

The: dffwfeifzggmenk oi'azz asxiparasétic disease p:"ogr2.1s11 in ?32`i?i1'i'%8 ever the past 4 years has imi 21 nz>m§<¢; 0?

gaoséiive eiiiaats. Tim XQBG pfazgsazaa has offered an oppazfuniiy Fm* `i>ana1n¢sr2¥&n ami fknrericazl s<:ic:nf£ist§ to

coaperaie tev/anis the cozzmzon goal of :ss£f:b¥Es¥f;¢i;§g 3 program; for the sgzslefafnaiifz sr:a.zz:1zofz1f:w zzwdiaincg in

the ::=\int`o~ras§:; sf Pasxzmea, aA~f><>u§11ry in lim £2£?T`lT<,""f of she: regi<;;=;f1'\afE¥,E1 shi: gmatesi ¢@xzeea'lra§io;; oikzrresirial

pmni species in the "»'¢`U{`££1f;§&i"fE§iO`§`lé!f ai 1996, Nijfefs þÿ�9�1�5�2�5�,�2�f�}�{�}�@�}�.�`�l�`�§�1�L�3�r�1�l ¬�`�%�i�i�f�>�I�i�'�£�§�:at" the research has, been
E(}_I1£f¥.£Cfk3f£ n the £1r1s£~-xfsamisfy, fi1_;£iTa<=creatéfm<`>=;"£w<>newreiaaarchEatwrsatcrricsaridtheirr:;<;;:ae<;££sm i1_;£iTa<= creatéfm <`>=;"£w<> new reiaaarch Eatwrsatcrrics arid their r:;<;;:ae<;££sm

ms aaaffasa gm. asm; rfega 52..»'?j___" cmznuaem pam: nm



mcipm frf»¢e$1iga1¢f=1?>f¢§f@m Qimmaf Elasi, Fifa; mf§az@;;%§3}f!@_§,,M '=N§i¥ia nz H,§§__r;g

rsseazvh pffzgramx, ik large gong of pE=m£ emracns was iaefzza anaziyzed :waiting in the isoiation <:.fi;"s~zovf:¥ ant#

gwrzasiiic Qompmznsis. A pfoviaiiénal pawn; Ms befzzz film? fer aniiixizéxnaaniiai aiikaioids and we, arf: in :ha

garwfzas of testing the in vivo afsiivify af the cenuxpouazés, Tszreze new b¥:>assays,_ two fix i_;c§.s,izmwe£a spy and gm

far I"!axxs.=.of£izfrrz_fiz.?<:sfpar1:m, were dcvel>»;¢;eeamisaamiardizetiamiareusadrontiaeiyinoardrugdiscoxfery ami saamiardizeti ami are usad rontiaeiy in oar drug discoxfery
prvgvanx, "£"rair:ing uppofmzaiiies haw bw; creatrsfi fbi# 3 iargc n;;mi;1ee' i!f}§i§1iI§¥_f3§liS wha have bmi aim

Opportunity tex work under :af gravy of highly skiiieei þÿ�S ¬�$�§�£�"�I�E�¥�i�§�S�i�Sami ham ihe ;;fi'n<:§pk=;s Q5 gooai academic
rcscawh.

$12. Biseovery af .knticaneer Mmiicines
C,2.L Cancer Gel! Lines ~

in caiiawration wifi; iha N'=at¥1;ana§ Cammr 1ns!;i'a.z£1:{}\{e;ai,§§9i),apzfaza§o§`3QamcefcwEéneswas e; ai, §§9i), a pzfaza§ o§`3 Qamcef cw Eénes was

2S§3§3§,iS§'!$(i ai Que Uzxiversky of Fanmm in zinc iaboramries af Br. Maivahir þÿ ¬�§�`�§�x�x�p�1�ain ihe, Il?-e;;>ar£nwn£ of

Wfamway, Wei: exif þÿ�§�i�n�~ ¬�sf:-onsisf, QiNCi-E469 (img), 317263 and M`CF'? ibrcastlh '§`he pzuix;awLa: u>;<;e/<3 xg
avlium wil lines mm in mmsura cyzotcwxicéty me iaiazazical 10 time ami by me THECI, wiah the exceptéen. ofthe
usa nf XT?" instead of sxxiibafmfziaxzzéne £3 to maszsuw v§a1zi.|ity fas suggastoé by Ame Mamas, pm, <:wzEe: Ee:
Qin; Qesting Qfezwéa axzram, ami' ciissaivizzgg in DMQEG, me faxiraeif; are inifially icsicfi at zz sizxgie cencananatian
of i{}& ;;g,fmL, E1»f.£ra¢;is t¥;;:_£ cause at ifsasfi 35% cytotuxicvity are men imstfeal ai xiive. <:<;nr;<:1aIz=2ziior=e§{§,G, 32,1 þÿ ¬�}�. ¬�}�,
31.6 and. MQ ;,£;_;"1I1,¥.,}, tim éaia fmm whécii are useé fo caisuiate {f§I`g,<; vaitm, '§"i;¢¢ assays 's=ve¥e usw to acffzen

H52 species at auf; þÿ�Q�»�G�a�i�=�c�f�.�r�; ¬�r�a�t�i�o�1�1�;fwixa which sz total of þÿ�2�;�§�9 ¬�§�8rsxfrafsiss were sczesneé {¢:m1:§¥s£_§1;g oi`y<>ung
and rnamrfz leaves from iha ,same species, feaoiimctinns ané r<¢p=zii£~i<>ns). Fwm ibm: assays 364 spmzies were

aciivs in om: of mam fisf the 3 mifii iirms. 5; ioiai þÿ�a�a�_�n�z�p�§�e�s�w�e�r�e�§�r�c�:�s�'�£�<�:�a�i�i�i�v�s�x�f�s�e�.�a�c�<�=�;�n�§�m�t�i�f�#�m�s�.�E�x�t�r�a�c�i�s�i�b�m ¬�3�<�'�>�K�¥�1�<�»�l�2�»�'�@�%�¥�f�?�2�¥�f�f�»�G�i�s�a�¥�*�'�H�i�'�¥�1�'�<�:�s�o�f�i�f�?�g�g�g�f�m�i�.�,�m�f�*�k�i�s�s�a�r�e�Q�c�n�s�i�i�i�e�f�-�f�r�é�a�m�i�v�e�,�m�v�<�:�a�i�§�@�4�6�s�p�e�c�i�e�s�'�t�h�a�i�w�e�r�e�§�<�:�§�i�~�.�=�f�2aa_nzp§es were §rc:s'£<:aiiivsxfse.ac<=;n§mtif#ms.Extracisibm ai iivsx fse.ac<=;n§mtif#ms. Extracis ibm
þÿ ¬�3�<�'�>�K�¥�1�<�»�l�2�»�'�@�%�¥�f�?�2�¥�f�f�»Gisa ¥*'Hi'¥1'<:s of if? gggfmi., mf* kiss are Qcnsiiief-fré amive, mv<:ai§@ 46 species 'thai were §<:§i~.=f2

against iiw ix/KZF-`E' line, 3? iiazat 'weure aciive agaifxast þÿ ¬�¥�wþÿ�3�>�E�C�§�~�i�~�i�f�; ¬�6�» ¬�}_line and 41 ,against the Sf"~Z<§8 Iiaw, Fseara

þÿ�*�"�_�5�%�*�g�,�t�'�\�'�2�"�i�1�p�g�"�'�£�*�p�i�m�1�'�£�s�~�w�¢�1�'�¢�"�s�"�¢�i�#�r�e�c�t�e�s�f�'�f�`�*�"�i�a�i�i�a�a�s�s�f�x�y�w�g�;�u�é�"�¢�§ ¬�K�.�l�"�;�J�-�x�'�f�i�&�c�e�s�t�;�E�x�3�1�1�"�'�r�f�:�s�n�§�*�t�é�1�§�g�"�i�n�"�'�i�i�§�s�a�'�c�U�f�r�§�p�§�r�§�i�e
eir,i1,;:ida.ti<:»n Qfa ioial cn! £3 hiaaciive fs<>mp<>zmd.s, as éesmfibegi in þÿ�i�n�X�A�P�3�(�S�f�s�z�i�z�t�i�e�n ¬�L�'�.�i�,�2�,�§�,�}�,�a�n�éin XAP3 (Sfsziztien þÿ ¬�L�'�.�i�,�2�,�§,}, ané
s<§.11mna.L'iz¢<;i ill tire §;>§1ow§ng sn:»;:,§ir>r1.

þÿ ¬�,�2�.�}�\�§�,Biuassay'~g;zifimI I51'5,{§@f(§I1K§ii)31 \1?iii§ the ?anm1za-ha-sed 3~(le¥§ Cancer Scream
As fsiaizzamzcé in P33 (Section (lf. 12,1 ,} and sumxnmized én "£`a¥,>1e 3 iseiw, bow knowzz anfi ZH?"/S;

zanrposzzrcis have ineen is<>ia¥»::~asastivazsinthe3»<:ei_icaarmemsaweas.ALnffvclrnaquirosiéeziaiixfaiivf;was as astivazs in the 3»<:ei_i caarmem saweas. AL nffvcl rnaquirosiée ziaiixfaiivf; was

isoialed as the active <;<>r>;:;téfa,1_e>zz£ ofMQQmirz1» gr¢iz»:nfzn.»~f,s* §§v§omc1:ac)_ Tizrec ;:ompozznf!$ f'i'Q¥i`£ Séarzfaefr
z~ufi¢2ens§;§ þÿ�(�f�i ¬�¥�a�e�o�c�a�r�p�a�c�:�e�a�e�}s§1;>=f¢-an s¥gf1ii'iQaz1£a<:§iv§L},f: 2~<§ecx;f;yc;¢cu:fbi§aoin Yi and two new ;faz'<;ien<>iif.¥<:s. "Fha
previ-:zus;§y zfnin=:<%;zigaw4& sp-aciea §'r£<»:fr1 copagfera {Fahaf:eae} yiemeii me known c<>mp-;§aan& <¢I_Eic£in;>if:; acid
as like Qiétéwt- frawitimcrlt. I;Z§ii£s£111<;}i<; acid wax first z'e;m:s'i=s~r§ fiom Pima* eiifozi (Mya and Lawrence H5631
ah3'1f>ug¥x its am2£~canf:fz:r aozivity is ufzreporzed. '4a'e:aaria_,*?@rif>z:zzdfz, arzeaiiaef pfavioasiy mrinvestigateé :a§z~<:;;i=ss,
yielded 3; active £°§0'.\"8] Lrfxmpmmiiis, Gm, 3; £23394 'Y-§>ytrof=|f:, S§E¥f}\>&'{'2£i g£>4;~ri aniiviicy, w¥aiia: the aaiéviiy 0§`1i;<;= ;'>£Zw'
ww Qomggnunds was; 0}l!§' low ta madwiie. Maéea oacidenzaffs {i;iu;;h<:»:'b§a¢ea} ';f<>1,::s.g leaf extmets sirvoxvgd

szciziviéy 3g»5i££1i°¥£ the $5258 wi! ?i_a<: {§2Z5u  5.33 ;,1g!n;?,} and .21 ;>}3anQ§iIc :;e>m;f>»:mz1d wish Iaw þÿ�a�<�:�£�i�=�x�i ¬�yE233 izees;

isaizlwd se iixr. Tim cxtrafrig of ¥"£.x°rr;£a fxfaaropfrylia, Ii f7fiCC§}"§?!'£1' ami V,j@*`ensi,s were ati aciiw zxgainsf iiae 3
þÿ�i�'�}�E�1�I�'�i ¬�3 ¬�;�1�`�£�1�S�}�;§ine:s, `§f?i've¢ active: km:»wf:1 compaxznds {i"f`.?).§I'>1§ 3) were is=3§_amd from %?s_e yfaung leaves Q? I/_

mc2=':ro,c1!z;si?¢1: §e2*rs§g;in§;1 A, fizrsuginiia 13 ami C, vismis ané iiammganin. V, iszfarffijérzl yi@i§¥<:zc§ the iixfee: §1s;£i_vf~s

csrngaryurifis 'sfismimée 8, é;¢a.cet"gAivis;niQm; Aarid de=:1r:n~:f;y§vEf§n1ixt»ne H, §T}rsa,<:ety§vismiorm A ami

aéfnac-atyhfismionc H wmv; þÿ�§�%�:�~�i�s�e�1�1�a�%�e�a�s�S�z�e�*�a�c�t�i�v�e�c�e�f�'�i�f�.�j�q�3�'�£�f�n�§�!�s�,�§�_�f�>�<�:�a�c�e�§�y�§�*�»�/�i�s�n�1�i�<�>�n�c�A�£�3�3�s�i�w�w�e�d�g�o�e�c�i�a�c�t�i�v�i�t�y�a�s�2�S�i�m�i�i�n�i�z�i�h�i�t�c�f�z�i�n�I�\�§�c�>�=�.�'�a�r�i�i�§�s�c�r�e�w�s�a�s�f�i�e�s�e�r�i�b�e�n�z�i�i�f�>�:�f�>�}�o�w�'�i�n�$�c�f�.�;�:�i�;�§�s�z�C�.�2�.�E�.�°�i�.�'�J�=�!�¥�x�i�3�~�¢�:�t�h�e�b�e�n�z�o�w�e�n�o�n�e�a�n�d�a�x�x�i�i�a�r�m�m�i�é�c�m�a�m�i�s�t�f�y�0�f�£�¥�7�¥ ¬�V�f�s�m�é�a�g�e�m�s�i�s�w�¢�l�§�~�.�§�n�t�e�é�(�D�a�l�k�e�I�"�>�"�f�,�Q�§�§�;�E�1 ¬�5�§�;�£�5�6�1�3�5�)�,�n�o�n�e�o�f�i�h�a�t�h�f�s�a�s�p�a�s�m�s�,�w�i�z�o�s�-�2�a�i�z�e�r�f�z�i�s�f�r�y�i�s�d�z�r�s�e�r�w�e�d�i�n�;�'�a�l�@�°�'�_�3�(�S�e�c�t�i�o�n� �I�l�,�E�i�.�3�,�h�a�v�e�b�e�e�n�¥�n�v�<�¢�s�z�'�i�g�a�t�e�¢�ias Sze* active cef'if.jq3'£fn§!s,§_f><:ace§y§*»/isn1i<>ncA£33siwwed ef' if. jq3'£fn§!s, §_f><:ace§y§*»/isn1i<>nc A £33 siwwed

goeci activity as 2 Simi inizihitcfz in I\§c>=.'arii§ screws as fieseribenzi if>:f>}ow' in $cf.;:i;§sz C.2.E.°i. 'J=!¥xi3~¢: the

benzowenone and axxiiarmmié cmamistfy þÿ�0�f�£�¥�7�¥ ¬Vfsméa gems is w¢l§~.§nteé (Dalke þÿ�I�"�>�"�f�,�Q�§�§�;�E�1 ¬�5�§�;�£�56135), none

of iha thfsa spasms, wizos-2 aizerfzisfry is dzrserwed in ;'al@°'_3 (Section  Il ,Ei .3, have been ¥nv<¢sz'igate¢i
pfc~vi
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"
'1`l1aew s'if£zcm1"e s1';1ml>z:£"a refer la £21396 umfi in the 3 doifumem of iifaa., 7£CB{a p=;'i;sp<:>s&§.

43.2,2. _Frefmctiomztian o1`Pla¥1'¥s far Pimfariis' Simrreexxs
in þÿ ¬�>�r�i�5�¢�r�'in gimviilic amicigaii 2'§'z1<;iif3ra§ for screening in Navariis n'§e¢!mui¢@§¥x»b;zsf1d aswys, the Fa;§szrnz§

iC§3£§ coiiabwateai with No vanis þÿ ¬�§�l�£�¥�§�3�l�§�5�i�S£0 éavalep 'pffafrasténazatimr p:Q;ca§:Q§s. fk £¢:>¥al of §§ crude pifmt
§xtr~as1s were serzt £9 Novaxiis §n 0f;i-Qscr, þÿ�2�~�f�.�§�0 ¬�§�'�1is erder ca firzztesmififz the best, means of`ss=:m>vir1g tamxins aus?

prcifielifag itmzfionsforsf°::<¢ef§_%_a1g.Aprccssuiwasdeveiapeéthatinwivefiéstanniiicaiionwiti; itmzfions for sf°::<¢ef§_%_a1g. A prccssui was deveiapeé that inwivefi éstanniiicaiion witi;

gaoijfaminhzs i'G§¥ow¢sd by r¥vIPE_,C,andihspratoeoiwasussséto'"';>mi`mctiena§»::'*anmiciitifaziaiK3 ¥vIPE_,C, and ihs pratoeoi was usssé to '"';>mi`mctiena§»::'* an miciitifaziai K3

§§§§rl§iT Iixirilvirs. S?ll`£`¥}L)EC5$ wrztfie <;¥:'if:£¥ um}r:.»:' ¥a<:1¢:ux1'1 ami ¥;hf;¢ $Qr1!;¢z§iS t_ra;1s£`mfw;] wiih §l*»'i3Cf tn Qtiweii `I`f3cep~
Wqéiif piates which wffam semi to Nvafmis iksr screemixmg. Fmaz cl§iS group af? 3 S pmnts, iwo speuiss, þÿ�1 ¬�»�§�!�I�(�f ¬�J�£�f�k�¥�:�?�?�f�{�Z

þÿ�Z�£�F�l�&�£�> ¬�§�u�r�l�i�a�<�>�£�a�<�:�)�3�,�i�`�?�.�(�§�M�f�o�p�f�z�y�f�g�z�s�;�>�¢�:�i�f�o�>�s�;�v�9�r�r�:�;�;�¢�,�§�f�(�S�a�;�;�§�2�:�f�i�a�Q�»�e�a�e�)�,�w�a�r�e�:�Q�o�a�s�i�s�i�e�n�g�y�a�c�t�i�x�f�z�*�i�n�t�h�e�$�i�f�t�2þÿ�£�F�l�&�£�> ¬�§�u�r�l�i�a�<�>�£�a�<�:�)3,i`?.(§ Mfopfzyfgzs ;>¢:ifo>s;v9rr:;;¢,§f (S a;;§2:fiaQ»eae), ware: Qoasisiengy actixfz* in the $ift2
scrmn and were: targcsed for þÿ�§�c�§�é�i�1�i�£�>�r�1�a�¥�_�;�¢�m�r�'�i�f�i�c�a ¬�i�Q�.�e�1�,Sfmcturai <:¥uQ§smdicsoftheineiividualcompuzmis smdics ofthe ineiividual compuzmis
are ulxiisrwziy. S-i.i¥>3L:qLi¢:n£¥'y, 3. seswiid grx>u;§ of þÿ�¥�s�z�z�i�n�g�z�i�f�z�s�w�a�s�;�>�r�l�;�i�0�n�a�i�G ¬�1�¥�J�y�I�<�>�v�@�1�'�S�<�;�&�§�-�i�i�h�z�a�s�c�v�'�a�c�u�u�m�~szzingzifzs was þÿ�;�>�r�l�;�i�0�n�a�i�G ¬�1¥Jy I<>v@1'S<;&§-iihzasc v'acuum~

§iqz1ld <;£|_r{m12;iQg;1'aphy using an appEi<;a£_i0r1 iiavcioizacl in the 'QT I"§§.}_l (`Ex':s=v'§».ti§'$}51b0L*¢1t0z'};' (gee AW £33 3i'SC{§Q1'i

QQ). Resuits f'z'<>m time fmciialrs am p@;'zc1§ng,. A iazai þÿ�o�i�°�e�,�;�z�;�a�1�i�o�x�i�1�n�a ¬�e�1�y13365) Qamziozxs fwaza ;f>;'¢f";ac§"i<>zzazeai
pimms have been sam be N'c»va1~£is fm screening,

. C.2.§»i. 'Fare Co¢n;:»emn{is Sent Ear Scvfeenirlg at Novartis

To fiéiie, 21 lmai of 24? pure rfmumi preriucls and ;>&f£ia,l_§y 'purified i"f"a1$:ti<>§s iiava harem pmviaied ia

Novarzis fa-r sQw¢uiz1g< þÿ�£�"�1�¢�a�s ¬�>�~�2�a�t�;�,�f�i�v�i�f�e�r�n�i�<�>�r�s�f�:þÿ�A�(�3�)�i�`�1�* ¬�2�»�I�n¥f£.§'rra§a Ezacmffercz ami if, ;3ef%z;s§.s has hear; $§¥10wa'l0

þÿ�§ ¬�i�1�3�A�i�§�}�§�iþÿ�S�i�f ¬�2aciivify Qsee Secéion QQ. E ,IJ in vifm and was resuiypiiw for a.=ddii:i<:=i§a§ testiiég Novariis sc-ieniisls

su"wsm;;x§¢:;1¥E§f shawed thai tmf1tm<§n£o§}%CT£ if; c§§Qa earfcsf milfs with 8 im!;ib§l$ their ;5i'¢:>ii§f:1T£1IifJI1 {EC5f;  
_i 13 §'i§'f'f§ i?'i;;e1;'w Q) and þÿ�i�;�1�; ¬�i�1�»�<�:�<�:�sirmreaszefi kiskoncz emi mbulin þÿ�r�§�<�;�»�:�:�i�;�r ¬�i�@�§�t�§ ¬�v�1�1�.H2299 ;>r<>§if`t¢rz;iioa is Bgiii) ixiaiééicd

§§_§Qj;,g== 312 f13;f'§l@;W$N;}_;`{;1~g;w Env;:$;_§;?;:;£§1,m< ef fémis com;3<>:.1nf:l is in þÿ�§�¥�'�E�'�£�¥�§�i�°�'�¥ ¬�3�?�¥�!�§�;X

wa saazzasag; (rw, cw-'|) msgs g?§§,Wm Qenxmezaxian Famaé Page
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¥?ig§rr¢ 9* þÿ�§�1�:�h ¬�¥�:�»�i�§�i�a�npm iiie af I{CT§f`¥ k§ mails by csmpowzd 8,

6.3. 'i`faizsi'ng :md Qutfeacix

'Emin-ing and ®cim=2<£irm ¥zawfe been a criiicx QQmpnaen§1:>t`-&h§a Assoeiatc Frograzu Franz me beginning,
with *lim goai ofabiainirxg a criticafi mz~zfsS f>?s<>§cniif`1e þÿ�p ¬�'�.�x�"�s�»�:�1�x�m�<�-�:�"�iia zlmintain a azisiainabifsi indapcndent ami

preodasciésfc rwefzrcifz agwéia. _/imcorééngiy, za!! rnzsefaroh acéis-ities Ewa bw: iinkfrxi §»;> the fi'3ii'1§%'ig of pazs-onrw;

þÿ ¬�§�.�3�.�1�.'1`;'aizzin-g in .¢&ufi1eis§¥_maniai Assays
'firm'l'iz<~:z""fecim%Uiaz;;"E"cme§y*WHitnfzs;"fiwaia  -» -- ~~ e~caflo"§rzz¢:£fri'c'm=:£E1ed~fcr-n¢=a$uring»aariicishmfmi-a 

a_c.£§vzty whéftxés is eiiscuasui in þÿ�S�m�:�t�§�<�:�=�1�=�_ ¬�Q�,�!�.�.�l�.�E�.S"bm'"ed 'fi he X, ¥"§I'-inaiswi þÿ�i�§�1�¢�: ¬�_�!�1�¢�a�<�}�¢�;�>�3�<�>� wa*
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U mme
1 W13§1arm>E|as~s1£§;:-rx *'¥n1s1'-¢__c¥ his ?§'1.I§. þÿ�s�t�;�;�_�d�l ¬�r�5imc! is z§<,.i@°f¢§1f§E= mivisar te ihc,  gfmtar ayþÿ�!�m� �1�;�,�£�1�T�»�3�l�1 ¬�3�£�1111 l 3I°§21i`i'l»&.

Wiih itae s§:;>§oz'i 1;:i`£h¢ þÿ�i ¬�l�i�3�i�3pwgfam, axaray Qtiaar st\sf:i_¢n_ts imve þÿ�b�i�3�§�"�§�<�¢�i�§�¥�_�t�< ¬�*�f�r�m�x�u�t�h�e�i�z�m�f�r�a�r�v�l�z�m�c�z�u�r�e�,frmxu the izmfrarvlzmczure,
eqf_1ipm§:n£, auf? tsafxéfncfingy riwca§f»;>=zsi in au: þÿ�f�-�i�i�¥�) ¬�i�I�3�l�(�)�[�f�'�y�'�.Qix bioiogy and fi þÿ�s�z�x�.�¢�:�»�c ¬�¥�c�a�Iþÿ�l ¬�£�1�I�'�i�i�! ¬�i�f ¬�}�§�§�}�fþÿ�1�l�'�[�}�x�1�i�§�f�§�I�'�3�' ¬�i�¥�.�i�%�Z�{�6�S
gave campisted t§xe¥t g_ras;ii§aii<>n TiZ£11iiififi'}i¥§lf.\fS Lxnfigaf Ds; ®1°£ega~»B§;'fia and 1312 Roman over ihe MSL four years,
An :»x£xiniii-ent_igp:ars;sia1ghis iiegveeiniz7op§¢:'a£mefiicinfewiiiténiaizhisthesis;byMafch3303, xiniii-ent _ig p:ars;sia1g his  iiegvee in iz7op§¢:'a£ mefiicinfe wiii téniaiz his thesis; by Mafch 3303,

(Z.3,~.2, Trainizzg ia An¥§;1¥asm{»Assays Assays
Amaher tcchatziuian in our Associaia Program þÿ�`�Y�`�@�i�§�z�1�£�2�-�m�t�e�i�i�,�w�a�s�g�i�v�e�n�t�h�e�d�i�f�f�é�r�z�z�é�i�m�i�s�s�¢�a�§�'�¢�s�t�z�&�n�§ ¬�s�§�1�§�n�g£2-mteii, was given the différzzéi miss þÿ�¢�a�§�'�¢�s�t�z�&�n�§ ¬�s�§�1�§�n�g

the fmlixmz of f°)f£1$f?£0{£'?`Ul?2f'lfi{Cff}¢?f`£i3?£ Simi cicveiopiaagg a no_n»ra»:ii_oa_c£§vc bioassay io- desiefx a;at£pIasm<>diai
þÿ�a�~�f�: ¬�i�_�v�i�1�y�,Ms, Csfévetr sgwzzi a mai of`nin¢ xxwntbs in tier: iabummriacs mf Llcszazias Xgflfz {Wa§£<:; Rascal) afxci Phillip
Eiosantbal {¥,§niv»:s:*sity of Ca}if<:m§a in Sim `f@rf1nciscfr§) and f:ven§1;a§§y esiabliézmd the !'ffz5irz=;fr>
onlime in mar iabwaiory, abc only lah in iiw cauniry ww; mis capa<;¥§y_ Ms. þÿ�C�o�§�b�»�e�2 ¬�'�sex'pes'i§¢nce has Siam bww
ugeei ra train T? :eww tac¥*zrz_%<:i_z'ms in mar Eahoratory in fha skiiix Qfs-wzévating the parasite, In coikaboratioml wiih
azmilfgcr ie<_;¥m&c§Q1z, Liuris Eiezrerza, ihe lwvzi micwiiuorirmzimric assay discussmi in Seczfion (2.3 _3,E_, was

° þÿ�<�=�:�s�i�2�1�1�;�1�4�i�s�'�i�~�;�e�Y�a�m�a�d�a�C�o�r�b�e�i�i�i�i�;�n�o�w�p�m�"�s�=�_�;�_�i�£�n�;�;�;�h�e�r�?�i�f�s�_�.�l�1�s ¬�"�u�é�i�e�s�»�a�i�m�e�'�l�s�t�i�i�a�i�o�d�i�M�i�s�z�r�c�-�l�>�i�Q�i�~�<�_�>�g�§�;�1�,�U�n�i�v�a�f�s�i�i�i�s�D�e�x�g�l�iYamada Corbeii ii; now pm"s=_;_i£n;;; her ?ifs_.l1 þÿ�s ¬�"�u�é�i�e�s�»ai me 'lstiiaio di Miszrc-l>iQi~<_>g§;1, Univafsiiis Dexgli
Smcii :ii Pviiianga ir; Hx; zmfief ?z~ofesaor' ¥3~';mms=:§§a `Para_ma§3§

þÿ ¬�_�,�3�.�3�,'I`rf1ir;i:s_g is Autiifypasmsenrxal Assszys
The arziiirypaizossrnai 21s$:»ay'pf<=:§e:>1¢c§ in S'efc§i<:m (1 12. i., was aaia;>1'ed_ by a tef::%;uic§_azx, \/'fsnmoiu I'<>§amo,,

Wim Rss! r=s=.ab1i§1;x»;$ iim .agsay with Yin: ext:aca1iul.af{@pima:§tig§3ie} ssagc of'£he pafasite. Mn i=`wwaiso ww aiso

:'Qs;ao1asi¥;>¥r> For fss¥r§E2l_£fs§1i,:°fgt§_1<$a.~=§sz;y"wiih tim i_ntrac#:§]=,z§a1'{nm§3tigu1<§} stagc of K crwzf. 36th

PHS þÿ�3�§ ¬�3�.�!�2�S�9�=�)þÿ ¬�R�e�v�_f3§IG1} VgagaV t3`nr=:§f»uz,atVi;n Furrrsm Page



em iwiepcixdeni scieniisi ai §¥'za,=>

F|'§m°:i;:a% Lfavestigazarfibragram þÿ�D�i�w�.�~�<�: ¬�F�i�r�a�i�,�M�i�:�1�<�}�;�a�}�:�f�3�§�§�V�V�§�C�¥�'�<�¥�f�'�f�i�¥�i�i�a�§�'�§�W�§�'�,�j�W�g�§�N�§�§�gFirai, Mi:1<};a}:f3§§VV§C¥'< ¥f'fi¥iia§'§W§',jWg§N§§g

221ziitrypanos@mz:¥ asaays were nseé zo guicie uw gmséfécati-on of me nowi anzitrypanasomai <¥$¥erp<¢:;cs frm;

 ;n~me'd 
if ~ 1'   >' '

wi f¥iS¢uSSfsfE i11_Se»c@,ion C.§,2,2., wrcnrk S*-'I'1§i_($§'1 has been prefsf:r:s'<°>§ for pxzbiicatimm
Winxle warlxinfg in the ICQG ;3mg§"am,  Polazlcca was mz,ro§§=::£i an za £vi_:1sia;s if;

Iihnil;-xc ma Qgy program and

¥'f '{&d_
wi1.¥'1¥x&s f§S\Z~i!¥"C§} þÿ�1�.�f�n�c�i ¬�:�'�}�f�}�f�.(}rtega~Ba;"r¥;1. He if; new

EL RESEARCH E}1§S£G]\f AWK Mi;THil3 £35

13.3. Qrganizatlxrnak iliverview oi`Ass1§ci.ate `?rf;gz'am 2
A§socia§>~: _Pragrnm 2 wiéi bf: mpensibke for the sc_rfea<:z1izzg of zmcsiriai giant and marine samples Esau;

AVS 2, 3 and 4 "for anziparnsjiéc, rfni§rz¢Q;¢¥_asi§<> :ami z1gri<>u1;u:aI azc£ivi£y, Fmf tha aniiparaszitic béoarssays ami ms
3 cancer oeii Emo screens <:s~.rz'i¢~;i om in §*auama,4 we wi1¥ utilim the §§g?z~capacity cfslorimetéc amd iTEuor§me;iri<:

aaxays, þÿ ¬�¥�<�2�s�Q�f�§�b�<�»�2�¢�§in Switiori 53.2. ami i`},?§,1,, £2/rf wiaiiiz iizc fmz'ia:¢s:§ar;f þÿ�w�§�p�e�f�1�i�_�:�§�a�m�d�i�a�z�f�m�s�z�m�c�m�r�f�c�£�l�;�£�` ¬�5�*�£�§�{�.�§�}�"�`�a�z�x�i�s�i�samd iazfmszmcmrfc þÿ�£�l�;�£�` ¬�5�*�£�§�{�.�§�}�"�`azxisis
in Ifir. þÿ ¬�Y�>�1�~�i ¬�>�§�,�a�f�f�~�1�§�#�a�§�f�§�a�'�f�;ia`¥:1orff1.f,n'y, Extraais ané þÿ�§�:�"�e�£�m�f�:�t�i ¬�»�|�°�2�:�swil! me M scrwneé at N<:f\,fart£s þÿ�{�S�e�c ¬�i�<�>�z�xD32)
mad I3<1c»w AgroS<:iences (S»2c£i#;n 3.4; we igitezss af suppon in Appemiix 3). Wg gampssrz mf neutralize ai! af the
£'anfama~basec£ scmeamiéng actimies in our iabaratafy wi Qhé lnsfizute of Axivance Scieaaiiia inve;;£iga2iea§ ami

High 'I'¢<:§1iz<;iagy S-c§'=.'i»:>¢:s {IN§}3ICA§§a'i') which will aEk>w us io sie-ndar<;i.iQ:e» tezcrinziqaxes, ecmmmiza on tim

nccesxazgf equigmcai ané reaggenis, <2-mfmiize da<;a~}mmi,Ei=1g and take aaivazxiagc Qi' the diverse range: Qi' iisiane
czinimw and þÿ�p�a�m�s�i ¬�o�¥�s�J�g�5�1þÿ�¢�X�§�) ¬�£�Y�i�$ ¬�iavailabkr iz; cur gfcfup (wrt letter u{'su;1p¢;t>a"l frmm þÿ�f�.�`�§ ¬�3�Z�'�J�Z�8�;�f�0-(i0z'§1<>¥7a, N2?;'I_§{}II&§,

Secrewgf af INIEECASAT, z¥>.p;§es1ilPia:ztf>;<;m1<:1:searning'fwm!\_¥;*'}_arebarsociecirc*nxirzimizfzefwrsand il Pia:ztf>;<;m1<:1:s earning 'fwm !\_¥;*'}_ are barsocieci rc* nxirzimizfz efwrs and
snllancra efiiaiaaacy ami £3142 ¢2c,;x¥1a,uge G? data wi!! be? þÿ�£�f�§�r�f�3�i�I�i�t�a�£�a ¬�§§y Qui '~2v'<'>£r~§2a$§d éixcizssmi in API {Se¢.$im1
Ili i., and appcfnééx if for @xa.m;>1¢}, Tim whats sci! cancer assags wi§¥ be cf1mp¥em<:>n§e.bytimm®:=hanisrn» by tim m®:=hanisrn»
imsmj assays 1l}f'i¥';£]\»'B.i`¥iS Qmrxifyggf. in aciiiiiimx, we WH! c:»m§§z,1§1§;a£x> w§i'11¥}QwAg1¢sciprov§sa_fn;;>I=>§ prov§sa_fn;;>I=>§ sa_fn;;>I=>§
þÿ�,�_�§�§�§�§�_�2�_�L�1�;�1�%�§�.�§�L�¥�£ ¬�§�2�»�.�3�.�i�1�<�§�f�_�§�.�§�&�§�.�¥�`�;�§�,�?�5�2�;�'�%�'�§�,�_�!,___§»,§-;i;;§§i¥5f§__§2_§__§§§.,£552;fsvQ$,§*___, ___, 
iiie Assmliaie þÿ�§�'�f�<�;�>�g�; ¬�a�t�n�S32? $§mmairi2e»:'1 in Figure 'ill whiic þÿ�t�¥�\ ¬�:key gmrszmzmi and assi&2e£i reseizrclwrs are

presxmtsé in §?£§;§§ are ii,

»--¢=- g.-»~g3.-aw-=-¢-g=»¢»-=¢~¢ ==»=_=-_
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Pnmzpaz iavesiigamgfrmgmm Dérecxm gmss, sam, r@1¢a<1~;e>:§§_R'§f$fi{§f{,» '¥Vi§i§m Pima;

Associala Program 2 Lwéac Dr, Eduafda imega-Eaaffia _

i%r21si£o¥@9i;i!Fh~ys1miaa I

In charge of maiaria and C~raag@,s' assease {T, cnzzffi assays
l_{\-¥£I.>i£2ASz1\.T -

'

Dr wr I. Rnmwa
þÿ�R ¬�§�s�§�a�r�z�:�¥�~�zPiéwsicisaza
In aimfga of Ef§;3'hf§i'¥$E'§i33i$ smsays aaé 3 <=e~¥¥ line aacacer ssraeaa

, iE\if3l<§A?»A?

 2 þÿ�h�§ ¬�>�E�f�m�m�a�i�w�é�a�a�s�s�a�y�s�.fm maiwéa assays.

  U gg * fm" 715 3? 3533* § rr»Aad¥<>a§ ie<2P1 i<;iarz fm þÿ�¥�§�§�s�i�;�n�'�w�§�¥�§�a�s ¬�sassays

1% R1 E ieio  is-1 ice*  f1¥i 5 r,§§§3a S

Figufez ll.: Giganizatiorial <:¥m1°£ nf _key pemannél in As&:>£S§atc' §'rc4§fan§ 2 mad their research zffreas arxé ai`§¥§aEi<;11§.

13.2. Strxieixikkg Biairxgical 1'v1at§1'iaiS far Arzéiviiy égainst Pra£;;7,4)an `{'ara5;§£es

Ear each oi`§1f:: hiwssays éiscusscéi þÿ�§�f�.�l ¬�»�§�i�§�'�?�»�'we wil; uiéiixa ihs xiiwmralian heugir ue§s in w£1if:§; the iparasiws
';&f*v¥s'm ami snuitipiy, fkmreby impmving ike odds limi the þÿ�1�z�a�1 ¬�i�p�-�a�f�a�s�i�t�h�:aganis we discover wiZL1 has c¢I'f:§E,1a§»;:2ai

þÿ�B�2�i�i�§�t�j�}�°�t�"�"�V�1�f�°�$�'�w�i�i�'�§�"�£�m�a�1�h�&�°�1�H�i�m�0�H�u� �d�'�i�:�W�f�U�r�i�f�x�1�e�£�r�i ¬�.�*�"�t�l�§�U�}�¥�1�1�?�§�J�c�;�1�1�w�'�i�m�?�*�h�i�v�e�"�i�n�i�e�z�2�" ¬ ¬�=�x�v�*�s�i�f�§�;�7�v�z�3�"�»�§�;�*�"�a�d�i�1�;�>�£�£�¢�~�"�'�W�W
ear }fs£>~i>s'a£Qry that da not fequirfe iho ssc <25 radioactive iscftopas, 15315 ai; 831: same Sme are '¢*¢li&`%i£: :md

axrucmbifz no iiw pfocessing ofa `ia:'gx: numisar ofsampies,

i),.Z.1. §fa§§ ilisfmvery in Leé§fama'1;ifz
'k"h~::a¢ $fli£f§{53 wii§ he izlafs; mwonsibiiity 059; 1,112 Romero, ax <1c:m1~atf»¥0gist ami expat in mésiimaniasis

whose gwup was 1`CS{)C?ii;Si§}i% for d_m=:i,n;aing tim lmleiiwris xiescfibeei in Scctifm CJ- A. þÿ�3�E�&�'�I�~�§�» ¬�>mfemmse Siifiiill of
Lef§izm¢mi¢:~z mexéffafea þÿ�I�v�i ¬�)�i ¬�}�v�I�f�§�E�§�2�,�f�8�2�i�£ ¬�E�L�Zis maxi far this bioasxay and aa2¢§i§_irmai Le£.shmmz.ifz mains isi ear

¥a%><>ra£Or_sf wifi be use/<2 as waded. ,fxsafxys Wiél hair Qolidzmed with iiae þÿ�a�m�a�3�£�i�;�;�o�£ ¬�¢�,tha siage fnuzmcl in ixmfecieai
£zuffaan1issues, A methori for Lhe: axerzie gmvfiiz ofaxazaszigotes wiit be ramgzioycai in cedar nz assess EHS affect ef
zest submnen withom fiw pmssaible þÿ�i�a�z�i ¬�f�f�f�e�=�r�f�:�n�z�¢nfs, kwsi neil (Bam el sri. i992j1, %P¢'e *xiii use the

frécmfi uorimxeixée rrlfi->iE1£>inSzxzriwC.Li.4toassessparasiteviu¥>i¥.i£yinvfzrowhichemp1ey;;me in Szxzriw C. L i .4 to assess parasite viu¥>i¥.i£y in vfzro which emp1ey;; me

i?'wz'oc!1r<>-me þÿ�§�*�i�<�:�i�m�i�s�f�z�r�m�z�z�f�z�i�a�p�a�r�z�z�s�i�w�f�;�w�%�}�¥�b�e�c�u�l�i�a�z�f�w�m�i�n�g�c�s�t�a�b�i�i�s�i�z�e�s�r�i�;�a�r�~�;�>�t�<�>�<�:�o�¥�$�(�i�f�S�'�f�,�(�)�I�3�l�¥�¥�§�§�_�§�f ¬�)�.imisfzrmzzfzia parzzsiwf; w%}¥ be culiazfw ming cstabiisizesri ;ar~;>t<><:o¥$ (ifS'f,()I3l þÿ�¥�¥�§�§�_�§�f ¬�)�.
Jfamastigo2f<:s will be Qiowed. to gnzw in the -33T)$~'2§I`1¥$<'} and me preaexaca af #iw £¢s£ substanee þÿ ¬�u�z�~3 days. AZ tim

med crfthé iacubation, tice ifixlerfaciafome cocktail is actded Lo lhzerata and 'Eabei III parasiiic DNA. 'Fha ammunt

~si`i`Iu<>rc>a<:en<,:e present is deivcwd using az tZ;1.<:»ze§c<::x¢e mEcr<:»pZat<:' maaiar at KESSIBQ nm excitation and 528520
mn EXIQSSEQIEZ; {X)I§§I`O§S iezciudsb ii) grarfmh crftiza parasite in ihe absemfsfa of 'size assi subsimwa, (11322 pamsiie-we
þÿ�£�2�. ¬�=�§�`�£�¥�§�0�§�3ff: þÿ�r�i�i�h�a ¬�l�;�z�0�1�f�e�s�c�r�:�:�:�_�c�:�¢�f�f�m�m�2�1�1�6�i�a�m�f�s�£�a�n�<�:�¢�,�a�n�d�{�i�i�§�}�S�w�a�s�a�c�z�?�t�h�e�i�m�o�w�s�i�a�f�x�i�§�i�a�i�s�h�m�a�z�1�i�z�;�iiha þÿ ¬�l�;�z�0�1�f�e�s�c�r�:�:�:�_�c�:�¢ffmm 2116 iam fs£an<:¢, and {ii§} Sw asa cz? the imowsi afxi§iaishmaz1iz;i

simsiasxce, am.;>I:§f;ft'er§Q§r2-3, se ¢Z3*J§11l1E%i{'$ Q12 sexxsitixfity, uzreifozmigf ami þÿ�C ¬�}�H�S�§�S�i�¢�}�I�%�C�§�fof tin: §1a;fe§;i£@: raspwxsa.
We me in iiaa gfmcegs oféevekomxxg wa aiidiiionai %>£oassa§,-' io iesi amaffiigcnes for ¢u11i£§§sh§¥za|x&a1 aciiviiy

i11ai@f§1p¥_f>ys 5; þÿ�r�&�-�<�:�v�f�;�§�=�:�;�§�§�c�<�§ ¬�f�a�_�:�§�s�g�-�:�m�i�s�s�i�r�a�é�s�x�Q�f�?�_�f�,�¢�£�¥�f�$�}�|�?�?�£�£�£�f�l�f�£�2�é�a�y�i�z�n�é�w�n�.�T�¥�_�1�i�;�~�:�s�m�g�i�n�c�u�r�z�s�é�i�t�u�i�i�w�i�y&-<:vf;§=:;§§c<§ þÿ ¬�f�a�_�:�§�s�g�-�:�m�i�ssiraésx Qf?_f,¢£¥f$}|??£££flf£2 éayiznéwn. T¥_1i;~: smgin curzséituiiwiy
þÿ�3�X�§�}�¥�i�3�S�$ ¬�3¥§f'©§:ssE?§li£}i'§`I-~'$l.3'£3}`1f, ?`r1§icin {{3F?, Kanwu sf af, 2(}i3§}. TEEFJ {§?E7?~b:a5r:f.i m="z£h<>§i£zi¢a§.;y ézzxs *iha ;§<>E'¢>nEizsE
advantage ofzziiowing the me-azsz1re»r;z¢:z'z£ of 'fluarmafsaace wizimut the aaidiiimn of¢xt¢z°na¥ flmaommizronxss sash as

þÿ�¥�'�i�c�o ¬�}�r�f�f�:�f�;�:�n�®anzi facilitaaef, f:Xpr¢<;Lai'r§ngmuE:.§`;>E¢timepoizms,since:111eas1rrcmnn1doesfz0£'§¥zt@rf`c1'2- r¢<;Lai'r§ng muE:.§`;>E¢ time poizms, since: 111eas1rrcmnn1 does fz0£'§¥zt@rf`c1'2-
with gwrasiima é¢v»s¥opfr1en£ (Gvhiwls ef ai 2GC=3}. Dr, Adxéan `£~i\2§'z§ fiom the Enstituie o¥`Pmssi1Z=:rE<>gf,5f at

Uu%§¢{§1$itV oi;Z;sirich ms ;1gr;>~=:ci2c» guggwgggwe the Efznspi-:nic £n'gaz1i32u"{Q§W§.;;§g;;3;Q3,`;, M

5-*%»E$ þÿ�%�8�f�2�5�i�9�[�3 ¬�?�'�1�e�v�,�£�3�S�i�f�'�3�"�§�}
'

Péaga 'g,'I'T3§;§M i'3



¥f°fm-:wal in-:wmswffmown Qefwzof þÿ�{�L�a�~�:�t ¬ma. 1w»¢¢r@;¢§,I§3,';,#1i<2K, þÿ�'�i�f ¬�¥�i�§�;�;�§�g�;�;Ha;3=g

§.2.2, Burg Bi»sc~overy 591° Aimarican 7I`r3,rpanas@n1isasis {(L'I:a_gas' i}¥s§aas
Tile life eycie: of §'?;vp»a::ms°afaerase'aanbereprczdascedeasiiyinvifra§"oi£owingEitcmzurepfofouaéslang erase' aan be reprczdasced easiiy in vifra §"oi£owing Eitcmzure pfofouaés lang

since cstaizfiishcd in this iaboramry, whisk aikow the e=¢°fnE»uat§Q§1 xr? abs susc;<:;>£.§%>£}§¥y sw i-asf ;zu¥'>stsmccs of ike
excl; éeveicpaxefsiai mag-z of the gaarasite Qluaxiaaer ef al. 3396), Wie *xiii <;on§i:1u¢ te: utiiizer iixe wlorimmric
assay cieacrihed in Scation (X, i .Z. §., xvhioh enz;a§_~;xys dw rcwmbénani 'i`sx£s1hu¢n<¢.I<¢n§ C4 of ?T_cmzi expressing
i>zzc£ariaI §~ga_lzx<:~tasi&ase {§3ue§<¥§cr ,ex ah §S'i3i3),

We: wili §23i;u§s» cur drag §§i$<;s:;sv1:ry efFf£§r1s on tim- aaaiasiigaia S¥a_g,e5 iixf: mast clinicaiiy a'§:§evz1'1zi foam of Ike
parasilu, using ET c2fjm'i~ir1f`<§»c:tc:=;i Iisxxrmzfz ?+tJr¢$s~;k§x1 þÿ�f�i�2�;�r�c�>�b�I�a�s�' ¬�s(BFE), wfiicil luodcls ez e.:i1rmai<: mai azeii þÿ�§�f�2�£�`�¢ ¬�:�£�§�x�>�n�,
_(Buckner ef af, i99f§). 1`3§ie§y, 96~we1¥ piaies are se-ciémzi with HF? i2§i¥<>wed by the adéitizm f>f13»»¢f5a1~
expressing m~y~pma'e;xsiig¢>£e~s., After an overnigizf £nc\uh»ai;§£>n to akiow §¢r gaamsita invafaiorf, aes! suiastazneas ara

¢1Qi'f'h<¢®0Isrime§zicfwcticxaisquantitatedwithamiczxopiutcmaderatiii?Qpiisai6=:~:;micy0f`5';{}1'¥1£'l. 'f'h<¢ ®0Isrime§zic fwcticxa is quantitated with a miczxopiutc mader at iii? Qpiisai 6=:~:;micy 0f`5';{}1'¥1£'l.
E*~¥i§uién~z<>>: .ané anmpimatsricin 23; dwg; éqzmvfrm to have activkgz .agaizm iii frmzé, are uswé as fxtrmxtrois $0 ansnm

ccmsistezxcy bgtwe-an assays sind the suscepii-biiiry ofihe parasisez r<¢,<;;><>n§¢ $0 þÿ ¬�<�'�¢�s�t�s�¥�.�1�¥�1�S�£�a�1�'�L�<�:�e�s�.�.In. an cases,
a§iqmots of ¥§1e YZ :mei ausrgension are þÿ�s�1�1�i�s�§�e�a�>�t ¬paraticl mock £re@§>m¢¢xz£s wizix R.{>l"viI'~ 1.640 aéone withmzi
ws; substances. Each <2-xpemzicni frm imziwies ¢;iirns£¥x;»f_¥ smaifoxiéc (DMSO) in the abairnse of £§1e, wax

autzstazface, ané at Sm- szxnze final cfzricffaiatfaéfan utiiiized En the lrsioassszy, in ozdér in assasa the eiffmzt of iize
soivalat on the exp¢a~rime,nt. To fiefermiae þÿ�w�h�e ¬�b�m¥.¥'za irzhiwory aiiizat of lzioaciive ccmpmmcis ig das to

zwiiirypanesomizi mtixfiiy as is za reesxaif ef cyioxicige is the host amii, (.7iI*i1f§.¥.£¢f}ff'iFf; uz<>zxo¥ayers w£§i be
'irzcaxbazarfd mvifhouz pafasite ia ihe pmsmce and aésenfze mime' ms: mxbsianca ifiabiéizy cfilae h_<:f¢:t~;><~>li wiii Eze
dsiemxizwi by the re/& actica ef11%~§¢i,5~dimiriflyithiazei~2;~y§}~2,§~<§§p}z@z=y1£etrazQEéum hrfmaide ihiazoéyi hm:

'{b11'I"i`} by Sze mi£Q<;!fifm<§_z?i<11 þÿ ¬�E�c�]�§�y�a�§�z�~�Q�g�@�§�z�a�s�¢ofikm fiEm>`E>Ee1a£s as prev-iomdy pub¥is¥re{KéEaniatai.ZQQQE. {KéEani at ai. ZQQQE.

,mMm"WMMw%2;2&m§@1;§!g_§§_§@,3:@Q¥,£§.§£§@§§=i@'§£wWM _,., __,___,A_,Wm,mW_,.M____.,____W_Wm_._

We wiii invegiigste £116 antigmsmoéiai sffizct *af task suléstanaes using þÿ�c�i�s�¥�m�°�o�<�;�=�.�z�i�n�e�-�s�»�e�;�§�§�§�§�"�§�;�§�"�§�"�~�f�§ ¬�_�§�e�m�'�aLcoégz
ciozw Dé ami Tanzania §32) sirainfs ami a <;&f=ior<{1ra1io<:l1§n-aeiosieWZ)main<>§Pfasm=f!fzsm {1ra1io<:l1§n-a eiosie WZ) main <>§Pfasm=f!fzsm

þÿ�j�'�2�.�z�§�c�;�,�§�;�.�>�W�k�;�k�a�v�e�z�c�§�i�a�§�;�a�i�§�s�h�f�.�:�»�d�a� �a�n�d ¬�>�(�}�i�3�3�§�S�f�£�3�§�i�§�s�c�m�r�c�i�e�a�f�h�u�m�a�n�¢�;�:�r�y�t�E�1�r�e�f�.�;�y�i�c�s�a�n�d�s�w�i�m�(�S�a�n�t�o�T�m�n�a�s�;Wk; kavez c§ia§;ai§shf.:»d a and þÿ ¬�>�(�}�i�3�3�§�S�f�£�3�§�i�§scmrcie af human ¢;:rytE1ref.;yics and swim (Santo Tmnas;

lifxspitai Bimeei. 3an<§s:}` 'l`hf:1» in vffm af2_iipf1z:5n1¢;>éiai activities of i<:st_f;ubst:1,mcf;s wiii bc amassed by iérx
1riQmf§ra<>wrf'sciri<> assay fiefseribed in §3<:¢:§iQs'1 C. LE, E, limi measures parasite §§\EA lewis with time ¥E'iz:<>£1`irce;z<§`i
if>§?~JA iniercalater.

The xnaiariai strains are 1na,iniaix§r.>ci in vim: by an moéiiicaxiazz oiknxlblishedé rzz<:=£bc>fIs (Tragur ami Jensen

i'9'?{$). Scaied culture þÿ�f�E�a�.�s�§�w�e�f�i�i�é�e�é�'�e�i�/�i�i�%�E�P�M�I�5�3�4�%�<�:�u�§�£�.�m�f�§�>�m�c�é�i�u�m�5�u�§�;�=�p�i�<�:�z�°�z�1�_�e�¥�z�£�c�w�i�i�i�m�¥�Q�%�¥�1�e�z�1�t�»�i�n�z�i�e�i�i�v�a�t�c�d�§�;�u�m�<�»�s�z�z�£�;�,�»�;�>�c�0�4�'�f�é�e�f�z�s�a�g�z�.�i�l�é�x�i�i�u�m�s�a�m�i�:�m�a�i�n�w�i�s�x�c�d�i�n�t�y�p�e�(�T�W�i�é�m�z�z�a�m�£�?�=�£�'�}�*�'�f�§�}�f�G�i�§�}�'�i�8�s�z�s�x�p�¢�¥�¥�f�;�i�o�z�x�s�;�p�r�e�g�m�m�n�i�i�n�e�i�t�r�a�v�:�-�p�§�z�Q�:�»�;�p�h�a�z�e�»�a�n�x�i�c�o�a�g�x�1�l�:�a�r�z�.�t�{�£�f�§�'�f�3�}�a�s�a�n�£�,�i�c�o�a�g�u�§�a�n�1�a�t�a�b�c�z�n�a�z�i�o�c�r�i�s�o�f�2�%�.�'�T�i�e�s�p�z�r�r�a�s�w�f�e�i�a�;�m�_�a�i�n�t�2�1�i�1�1�@�~�d�§�3 ¬�§�<�'�3�\�%�'�2�%�p�a�r�>�2�s�s�i�£�e�z�n�i�;�z�z�x�s�a�d�m�a�n�a�i�n�m�o�z�s�g�a�h�i�z�w�-�o�f�a�s�Q�e�n�i�f�i�e�s�i�§�@�S�m�i�i�m�z�f�-�3�(�1�5�%�$�0�2�,�5�%�0�2�,�a�m�i�5�3�0�%�N�g�)�a�1�3�'�?�"�C�,�T�M�m�z�x�u�m�:�m�a�f�i�a�c�o�z�w�i�s�t�o�f�é�m�e�f�z�d�a�r�x�i�1�'�?�,�?�P�~�=�1�`�i�¥�6�§�m�p�;�1�»�1�e�m�f�;�:�z�i�z�w�i�i�h�2�5�H�l�f�v�f�N�a�1�`�~�¥�C�G�;�,�2�m�M�(�3�}�'�n�£�a�n�§�i�1�1�¢�é�n�é�$�2�5�u�z�é�f�i�1�'�\�»�'�»�Z�-�I�A�s�;�~�,�f�1�i�r�¢�>�J�z�;�»�'�t�%�a�y�}�;�z�»�§�;�;�<�:�r�a�,�:�c�.�i�z�s�c�:�~�3�\�f�"�'�~�2�~�®�t�i�z�u�m�>�§�u�¥�,�f�`�o�:�a�i�.�c�a�c�i�d�Q�i�f�i�i�i�?�E�S�)�;�F�m�g�z�a�c�h�e�x�p�-�a�r�i�m�e�n�i�,we fiiéeé 'ei/ii% EPMI 534% <:u§£.mf§> mcéium 5u§;=pi<:z°z1_e¥z£cwiiim¥Q%¥1ez1t» wiiim ¥Q% ¥1ez1t»
inzieiivatcd §;um<»szz £;,»;>c 04' féefzsagz. iléxiiums ami: mainwisxcd in type (TW iémzzam £?=£'}*'f§}fGi§}'i8 szsxp¢¥¥f;iozxs; pregmmni
in þÿ�e�i�t�r�a�v�:�-�p�§�z�Q�:�»�;�p�h�a�z�e�»�a�n�x�i�c�o�a�g�x�1�l�:�a�r�z�.�t�{�£�f�§�'�f�3�}�a�s�a�n�£�,�i�c�o�a�g�u�§�a�n�1�a�t�a�b�c�z�n�a�z�i�o�c�r�i�s�o�f�2�%�.�'�T�i�e�s�p�z�r�r�a�s�w�f�e�i�a�;�m�_�a�i�n�t�2�1�i�1�1�@�~�d�§�3 ¬�§�<�'�3�\�%�'�2�%�p�a�r�>�2�s�s�i�£�e�z�n�i�;�z�z�x�s�a�d�m�a�n�a�i�n�m�o�z�s�g�a�h�i�z�w�-�o�f�a�s�Q�e�n�i�f�i�e�s�i�§�@�S�m�i�i�m�z�f�-�3�(�1�5�%�$�0�2�,�5�%�0�2�,�a�m�i�5�3�0�%�N�g�)�a�1�3�'�?�"�C�,�T�M�m�z�x�u�m�:�m�a�f�i�a�c�o�z�w�i�s�t�o�f�é�m�e�f�z�d�a�r�x�i�1�'�?�,�?�P�~�=�1�`�i�¥�6�§�m�p�;�1�»�1�e�m�f�;�:�z�i�z�w�i�i�h�2�5�H�l�f�v�f�N�a�1�`�~�¥�C�G�;�,�2�m�M�(�3�}�'�n�£�a�n�§�i�1�1�¢�é�n�é�$�2�5�u�z�é�f�i�1�'�\�»�'�»�Z�-�I�A�s�;�~�,�f�1�i�r�¢�>�J�z�;�»�'�t�%�a�y�}�;�z�»�§�;�;�<�:�r�a�,�:�c�.�i�z�s�c�:�~�3�\�f�"�'�~�2�~�®�t�i�z�u�m�>�§�u�¥�,�f�`�o�:�a�i�.�c�a�c�i�d�Q�i�f�i�i�i�?�E�S�)�;�F�m�g�z�a�c�h�e�x�p�-�a�r�i�m�e�n�i�,anxicoagx1l:arz.t{£f§'f3} as an£,icoagu§an1ata bcznaziocris of 2%. 'Ties pzrraswfe
ia; m_aint21i11@~d þÿ�§�3 ¬�§�<�'�3�\�%�'2% par>2ssi£ezni;z zxsadm an ainmozsgahizw -of as Qenifiesi §@S miimzf-3 (15% $02, 5% 02, ami 530%
Ng) a13'?"C, TM mzxum :mafia cozwist ofémefzdarxi 1'?,?P~=1`i ¥6§mp;1»1emf;:zizwiih25HlfvfNa1`~¥CG;,2mM(3}'n£an§i11¢éné$25uzéfi1'\»'»Z-IAs;~,f1ir¢>Jz;»'t%ay};z»§;;<:ra,:c.izsc:~3\f"'~2~®tizum>§u¥,f`o:ai.cacidQifiii?ES);Fmgzachexp-arimeni, §mp;1»1emf;:zizwiih25HlfvfNa1`~¥CG;,2mM wiih 25 Hlfvf Na1`~¥CG;, 2 mM
(3}'n£an§i11¢ éné $25 uzéfi 1'\»'»Z-IAs;~,f1ir¢>Jz;»'t%ay};z»§;;<:ra,:c.izsc:~3\f"'~2~®tizum>§u¥,f`o:ai.c acid Qifiii? ES); Fm gzach exp-arimeni,
S3¥¥3§3l£}S Qi" 3'l'<§<;:k cixiture-S Z¥'¥I;2 f1rrt§mr :§i¥_z1t*c_'¢inm1,E£";1,t'lmdium¢;¢iz=,i3ini§1gsufiiciazzin§>a2~£nf=:c¥ezitype£34-§1umarx'f',2"yi§§wcyt¢Sioyieieialimilmmatocrit022%amiparasiwxxxiaof2%i§1;>ff~'spar21£i<;nfzfaracifiiiifmin in m1,E£";1,t'lmdium¢;¢iz=,i3ini§1gsufiiciazzin§>a2~£nf=:c¥ezitype£34- lmdium ¢;¢iz=,i3ini§1g sufiiciazzi n§>a2~£nf=:c¥ezi type £34-

§1umarx'f',2"yi§§wcyt¢S io yieiei a limi lmmatocrit 022% ami parasiwxxxia of 2% i§1;>ff~'spar21£i<;nfz far acifiiiifm in

z11icf<>t¥tra£Er>n piates. For some f`E\zf:>r5metrir: assays Q36 paraaeiteg arf: Qgzxchfonizcé usiag þÿ�S�O�¥�'�f�i�.�f�f ¬�}�§�,as

þÿ�'�p�r ¬�1�f�§�a�u�s�!�3�1�{�_�L�a�m�i�;�>�r�o�§fx: ai. ¥9'}'£'3). ~

Syxmhmaizefk sing fem. cultures Qixesmivcris 2% ané pa§as§t¢=mia M3 are saw m tm; pam c:<.>11;¢;;=m;n<;is cr

wriai c§iEutioz'rs Gi' 1553: s1,x%'Js¥,=3r;c¢ in 9<'§~w=':¥£ anime gsialfes. þÿ ¬�}�u�,�¥�t�u�r�'�a�s05.20. fiefcefgmrufn are péaued §r§_ a _$v,sfr1»¥-iii 5366,
aéf-tiglai þÿ�C�f�0�I�1�i�;�9�.�§�§�`�i ¬�i�f�,flashed with Lim g2iS mixmre dezs»;:r§%e:d above ami ifzczubafgd ai 3'?"C, ,<\,§¥mf za éééwiwxfr

inc-u¥t>a.iia>§1 psrioai to allow for ;§afz:s_i=1c -grfxwth, an aiiqwt o£`c.a1lmm media is zxansferfad zo sr new 96»»ws¥i Em
f3{.\1fIL}I2f} gzflaiez, gk E?ic=;>(Erz:en® i1um'@¢;%;i's:;m¢ þÿ�f�;�i�s�i�h�e�n�m�i�-�r�i�c�z�i�i�o�i�i�h�m�a�n�d�1�&�i�a�e�%�t�h�e�E�M�A�M�n�;�p�a�r�a�s�i�t�e�s�p�r�e�s�e�n�t�i�n�t�h�e�e�;�a�~�1�j�¢�¥�§�f�,�1�'�o�c�y�i�>�<�»�,�s�a�m�i�t�h�e�g�g�i�z�x�i�e�s�a�r�e�i�z�e�c�u�b�a�t�e�f�i�f�b�i�*�5�>�-�3�0�:�m�i�n�i�n�t�h�f�;�c�i�a�t�k�.�T�h�e�&�l�`�£�1�0�i�¥�1�}�i�Q�f�'�f�§�'�.�i�O�f ¬�S�C�C�£�I�C ¬�Z�§�;�s�m�e�a�s�u�r�e�d�w�i�i�h�z�z�i�E�u�m�=�f�.�:�m�i�<�>�r�u�;�3�¥�a�i�e�1�°�=�<�;�a�;�i�i�:�r�£�i�,�i�4�8�§�f�2�(�)�1�`�l�E�`�l�3�c�a�w�i�é�z�s�i�g�é�c�x�z�n�a�n�d�5�2�8�3�%�)�m�q�r�g�c�z�'�z�1�E�§�r�~�> ¬�0�n�_is ihen mi-riczi io iihmand1&iae%theEMAMn;parasites and 1&iae% the EMA Mn; parasites
present in the e;a~1j¢¥§f,1'ocyi><»,s ami the ggizxies are izecubatefi fbi* 5>-30 :min in thf; ciatk. The þÿ�&�l�`�£�1�0�i�¥�1�}�i�Q�f�'�f�§�'�.�i�O�f ¬�S�C�C�£�I�C ¬�Z§;s
measured wiih zz þÿ�i�E�u�m�=�f�.�:�m�i�<�>�r�u�;�3�¥�a�i�e�1�°�=�<�;�a�;�i�i�:�r�£�i�,�i�4�8�§�f�2�(�)�1�`�l�E�`�l�3�c�a�w�i�é�z�s�i�g�é�c�x�z�n�a�n�d�5�2�8�3�%�)�m�q�r�g�c�z�'�z�1�E�§�r�~�> ¬�0�n�_mi<>ru;3¥aie1°=<;a;ii:r £i,i48§f2()1`lE`l3 cawiézsigécxzn and 52 83%) mqrg þÿ�c�z�'�z�1�E�§�r�~�> ¬�0�n�_

......................,»---~....~.w~»--»w~»-»v»wm.-¢w»~»¢M»-»..~~,.~.¢.".mM",h,"~"m._.M._.'»- -----

_~»...~».M.....°.....°..».»..~»..¢»..4..,»..11=¢-_-»-.------~-~~__..,~v......~.»--»»»»»...».Mw,~.-w--,--

Www*

'FHS þÿ�3�§�é�3�»�'�2�§�£�= ¬�1(Rav. {H§P¥}1j 'Mage 2; 2.55
_

Conifassanlim ?nrma§ Paga



Pnnwas Jwesugmfmgfam 5ire1:ic:r{i.z.1s!,Fifs1.Midzéi£=§:§§i¥1§,fii'}?{, y3fi¥`|§a@ Hang

iiigu re £2 depicts our smrafnfgy For icad ;>ric>c'itir:a£'ion. 'i`§m ¢;<§2~<>ff for mztiviiy has been es'£zib¥1isi|.e.asan as an

£C§@ Iawmf than 58 pzgfml, for P. faiciparrma ami Zi emzi, md 46 ;,;g;'mL tht Lfzf,s'I2z2z¢:z.>2Ia spfz, Aaztivc f:xi§'3<>1$
are ranked a¢c<;:>:ff<§i§g £0 tiaeiz ¥.¢ve¥ nf amiparasitic aciivify maé exzfacm þÿ�¢�h�a ¬haw: promising ievels
are than cifsfzsked in ihfs: £>`»<>iFi:zdatabase.Timmacxiv-eespcsicswithiit£%<=arno¥itera£m~epreczécxxcaare database. Timm acxiv-ee spcsics with iit£%<= ar no ¥itera£m~e preczécxxca are

onnsidarafi as aaradidaiéaas far biaaésayguided iéwiiiofzaiiorx. Car;-ciiciaées far pu1i£¥cati<>n are scxlecsefi in nxeexiimgs
beiween AM, ABE, APS and C-astral Gperaiiasxs, We wiii work in close Qorxsuitaiifan with Qzfa ?§ wie wif; hasfr:

inpui an ai! saxupies that are saiectsii 'far bioassay gmdesi £r,'si»s$§<:=mztion,

want §xt§*a¢t
Q?

Ffifrary test Gaia

{sin§ie þÿ�c�e�f�;�¢�e�.�|�1�t�I�$ ¬�?�Q�r�x�)

/ \
5=¢fi'f@ {§C5I2} Enactiw: abandon
-Q 4-Q mgimi.. misfsm-an£a '

4 50 s'fzgJm¥. n*>a§af»z°i2s and T, »cfu,;zi

Aative §i=G5Q} tnzawva; ananaezs

 mf1f3zm EF!

þÿ�f�1�°�`�z�f�£�`�.�? ¬�}�S�£�3�0�§�}�§�i�}assay

ggjglgggisgfa and ?', fsrzszfi
cafsmm in coSor¥mei§c and
micrsscopic assays  

.__-.»..___._-______.__~_--_~_-...--

----_-WM.~ é»;i;;;?,;}?& WmfM.~_w¢~~~~-~-~--~WW-~»w~W~W»m~=,==»M..W.wwW,,,<,~.M.__,a

C2he<>f< pub=iSi§@d Qaswféaaies aan saiemm in
iirafaiw ami QEM: on -~--»-- mon1ht}'m¢£Eag;ss bszwaen AM,
master gxrééftarkiy iisi APE, AFS- ami Sentra? iéperaiiona

i?i;g1:x'<: 32, Liferezifiéfm time for imfi gfisariiézxxliim of trapiazai Ciisfaaae héaaaiévss.

Priafiiies wiii be Eeassé þÿ�1�;�;�§�o�n�{�i�_�}�}�;�2�f�:�¢�{�_�e�»�1�3 ¬�j�f�,(ii) þÿ�E�§�£ ¬�§�.�<�¢GET no reporwé c§l1<">misE§"y, {§i£} fm Sf no :spans in the
Hferarure 0f`;s=c1_iv§'£y, and eihxaoivoraxzécal £:;z.£Qm1ai§u;; is £315 pabiir; éomain (that inriiunm iitmi ills piaui ix

aa§iw}. 'Flies fslizia wiii be L:~';r,¥1'i;J§¥;~:<¥. and Qomparxsi fin" emi; f;am_é¥;§z1£<;,

BJ. i1*is£:ov(:x'y 0f_£'u'aav'e¥ Anticanccr Ageais
9.3.1. i'~iatz1ra_¥ ¥?mScreenéngin?a,uzmxa»based3~£"5cZ£CancerScreezxs Screenéng in ?a,uzmxa»based 3~£"5cZ£ Cancer Screezxs

Tian: aniicexaacer bioassay f3rogr'a.;'n WEH b¢ Qoozéinalngi by if); R_r>merr>` We wi!-¥ 'icxt axtrztcits ihnm imzresiréai

piasziis, marine aiggae ami zreariw; cyancbacieria þÿ�8�i�5�P�1�}�§�§�£ ¬�ifizern AYI, Ai'3 ami f'xP4 in biaassezysa ciwguxeni io fieirxfsi
rzew am:§~t&;1-oeragcnts in our iaiaoratczzfias at ¥I\=2T{3I{f1ASAT {Ins~2imt<> for 8-aiarzriiic .f*\d§!a.1lG©1f?Vf3S£i_g&1iQ§}Sami

i~§§g¥'1'?f:f;§Lz§1>§<>g}' $cfvi¢cs); ,

iz: scrwzizzg cxifacis for am'ic=am;f;r activity we wifi use the MCP? {i>rQa§i}_ ?§C§»~H46{} {}ung} and SF26S

(CNS} wail lima as rscanxmersded by ine NC? iiiofdim Cifagg, paris, ccizs 1215. 'Tha gamtesevoks ascii £0 fmifnre cell

iincs and tm rzicézgssrre Qyioioxicitya1z'cidistimeassedb;f¥l1<2NCZ_{i*vI1§n}<~serni,1§9l),wishQingexaagnicu is time assed b;f¥l1<2 NCZ_{i*vI1§n}<~s er ni, 1§9l), wish Qing exaagnicu
Bflfflé use 0f£§>¢ þÿ�2�.�$ ¬�¥�2�=�;�2�: ¬�>�I�§�'�u�mþÿ�$�&�i�1�_�X�"�£�M�§�° ¬�£�§saégaasazrfz 'vi.ai:>E_ii§y ixiateaé Qf þÿ�$�U�f�f�{�}�?�I�1�0�¢�l�1 ¬ ¬�`�¥�¥�I�i�I�1 ¬B (imma Maiixks, §%iT8~

1,:

 ~@w~m» mW~m~@M»»M~M»mW-mmm.¢"_,W%.wmm.-"~

PHS þÿ�§�`�s�*�§�B�¢�'�2�5�9 ¬�¢þÿ ¬�Q�»�3�v�`$83613 #nge f§5f§?@i¥ _M
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wfamziws mrwamzggwfrvwgmm z;>if&Qr<»~5z,m.1, mm, a.sam»@;;G ER`=JV|§§<, ¥f®!¥¥Eiar¥;~j;§§;§z,:'3;

D.3¢2.NH£z1,z*a1 §*rz>du@t1&i1:re£m£s=;;in E'riec§wa;zism~I:»ase<£ Asaays at News rtis
i§.3.Z..¥,. Scieciimx of Ternmrizl amé Marine Saxnples for Screening

'

Agafxm-ximafely þÿ�§�,�5�{�§�1�3�~�2�,�¥�J ¬�}�Gzéumepiais wiii he s<:;'ef,:n<:§i zzz1mza¥Iy in an suit; of a~fa<>!ecui;¢1' mzget assays sifuikir to

zkzat listed in Sesczimz 32.2, iiamugiu wilabafafimz with Novartis {>nf:o,logy (ace Mic# of suppszfx, Appendix 3).
'ifheae sampkzs wiié gansraiiy he cfufie <:x£ra=32s and prkrfmctiona Hmm tcimwrriai planis ané ns»ar¥'ne akgae £i1ai§12we
alreaciy show; im2z'cs1'Iing nciévity proiim in ihe Panama-~'£>aw¢i in vémzr 3»~<:an<:ez' ceEi Eine cjyizofoxiciiy assays. 'I`hus,
we anticigmte thai the prefractions of 1f>i`§~29{} spades ofpiants and 294% sp@@ies of mazirm a¥gae ané cyarmbasicria;
wiii he sim:-sezeeci :mnualiy fm* nzechaazism-baswai amioasxcer preperzies.

I3.3,'2,2. 17'r0ta<;r.z»¥s for Screening ff§=:§a¥;§§es
lf}@f&z1nifEed 1err¢;~s£ri»a§ piani p;fci%af;tions, as Wm ax marine snacrfmlgai mf! cyanubacteriat pr¢fracz§<;as§ wi¥i

be semi in 95»»wei§ rzlicrcxitez ;>§a_£¢s tm Novartis where they wi_i% he assigned rx 'B»%§E' l'£`klf{'§l"?Si' a11:i.fagisterciam iam
Nf:wart~is' Moiefsaziar Target. Feasihi!.ily þÿ ¬�§�1�"�o�u�pcampuicr éaiabase, Initial screws san bc.: cnmpietfxt wiah Eess
tiwn 25 mg 01°-§Xi1'2=¢1. The sampias are þÿ�c�k�i�;�2�; ¬�r�i�b�u�£�f�:�f�r�o�m�n�z�a�m�r�p�l�a�t�e�s�t�o�d�a�u�g�m�e�r�p�i�a�i�e�s�w�i�t�h�i�h�a�a�i�f�i�a�f�afrom nzamr plates to daugmer piaies with iha aifi af a

¢f£}§')G[~8SSi$¥lt§¥§ sample hanciiéng sy'st¢:m= ?viai»@;'iais ia ciazzghuer _piatzm are cirind, :~<¢su~sp.e;zc3ad ferif £es§,§_;1g) ami
þÿ�e�'�v�§�x�¥�i!H�§�<�$�dagaiflai; vsliniatefi si'smc$ar;;¥s. 'Flag tests are usx;za3iy =:@n§p§e¥,a wiL?1i¥1_ 39 éays ofneceptifm _a£N<;»\s1.r;is,,
Aciiveaia azz: nuwd in an §:§Hama¥ iraazi-:ing xiliaiuasfz and advancarii þÿ�a�u�.�t�o�1�z�1�a ¬�i�~�;�a�1�1�yfor wcasdmy tesiiug.

£§.Z§,2,3» Xsakafiisfi ami þÿ�$�1�r�1�r�s�; ¬�f�,�m�eEhacié ation u§'Me<:i1azzis£H~¥sased Lezisis \

The aeiiifiiiss iff ;>n3fra<:§ions siimxaféng' poséiive resniis in l'Eac znf:cias§:1i:§m-?:=aseé asmsys '~\f§1} be
ccvmnzagnizzaimi io APT! (ik. Capson wiil :mnagp énforrnatiam transfar iinfm ¥\?ovar1i:s} by rzmaii, aaé then
cnLe¥eimc£h=:1C§3'I3we=§;>»basf.>databasein?an=mza(seciizstaiaasee.-xamgsiesinAppendix`?},8Lz.bs<:qu§::ntH?_EL,(2iifacriomxtiofxQi'iimesereéuwd¢§>§§;p}¢xi.tymafwals£6purea:<>1u;>Qz:n<£SwillQcwrin£116ECBQE imc £h=: 1C§3'I3 we=§;>»basf.>databasein?an=mza(seciizstaiaasee.-xamgsiesinAppendix`?},8Lz.bs<:qu§::nt database in ?an=mza (sec iizstaiaase e.-xamgsies in Appendix `?}, 8Lz.bs<:qu§::nt
H?_EL,(2 iifacriomxtiofx Qi' iimese reéuwd ¢§>§§;p}¢xi.ty mafwals £6 pure a:<>1u;>Qz:n<£S will Qcwr in £116 ECBQE

fm¥:f~f}z\;:ti<>ns, uszmiiy providing éaw within; me wee¥>; of saizrphz rr:x;ep-Lion, ami ibm;-e ¥`{!S1=§¥i§ wiii be used io

direezx the iscziaiéczziz p1'<;:»:;:es§;, ifmrc wmpouaés will be proviried "Io the AP3 che2mi;@tr;.f lab<3f&lf§ri$$ for simzc-mm

eiucidaticm, 'fixose zieriving finm terresiréai plar§£§ wiE¥ §e strazfituzaéiy &¥}£31j!Z£¥f§ if; the {lfubil¥& labf,>racr:s'2c§ in
þÿ�1�?�£�i�{�i�&�§�I�`�& ¬�l�£white those ffcrivéng from algae mf »2y&s1oi§-ao$cri.a will tw Sfilfiiibif in tba Gerwicllatmraioaiyin latmraioaiy in

G{6Q`0L1.

BA. Hamrai ?redw:¥e. as Agrmzhegzxiisais
DowAgros:ci@n<>e (DAS) wi§¥ esaiuaia fiw potmxiai ea3gfo@§zem_£caI uzikéry of ¢>amigfrefriwiioxzsffmsm ami gfrefriwiioxzs ffmsm

15£}~2£}£} tisrrafrsaifzli pftiflf sgzecifas and 5033 marina Mgfxé ami þÿ�Q�§�f�i�i�,�I�'�i�0�§�I�i�£�K�$�l ¬�3�F�f�<�§�'�£�¥species §`i'0n1' Yaxaama {£,S£?{}  

2,060 þÿ�z�'�i�'�7�i�a�i ¬�f�i�&�§�s�}by éompiating prinmafy scmezming %"xEoassays for insaczficickxi, ffkisgicidal, ima? her§;§i<:§dai afsiiviiy
(Sw ikeirer ofsupportz App¢zm:iix 3}. 175% i¢¢'i>@fs£i'§21LE plzmi s;1.azf§p§w§,11Iaavfibeendc:£an§'gE§ifz<:iinfile;exirszciifafi w§,11 Iaavfi been dc:£an§'gE§ifz<:i in file; exirszciifafi
}a§s®rat<;~»;~£f:s of ,Wi at STM, LEAS =afEi§_pur:;11e sec¢u»:ia:y tasting of a¥E extracis passing1:»§*imaf'y scraening, and

utéiize i E1f;> ='es§sE£s 01° þÿ�£�h ¬�:�=�S�¢assaays in pfiofiiizc sazx'ap§<>& fer §'uba'equszzi is-Qia£§<>a anii þÿ�s�£�1�'�L�i�<�:�i�m�' ¬e£ucif§f.£i<°>n4 To

eomplsie gfswiimimry þÿ�§�i�m�'�¢�p�¥�i�a�a ¬�§�1�;�mmf fcxwaaés pssesszing swondary txestirlg, §,}As%§:§ wil! um: chr0ma£0gfa;_11§ic
pw§1ing,Iin;`k's<§ £83 3»,Cf'?afiS zxnalysés ami fzommf:-rf:§fL§ nzsturzii prc»a§u¢.:£ giafabaae sea*:r;iai_ng~ ikfxéi wiil isoizziér and

þÿ�i�f�:�§�¢�n�t�i ¬�yprsmésimg and p<:taf»f1t.ia.%iy11nique acfivsx cmeffgging FQTUYIT thi§ gvrssgfarn intcmaliy ar in G0=i¥§i><>ra-iimz
with thc ICEEG p»'1rii<:ipaz1£'s xzziliaaing cmwentiorzai at S"§¥*i~ZOX'"*' £f;Qi'111elo_g;»*. in ¢f`f`=%<`»£, EAS Wi£l 811ppm'L like
is<;fla¥.iUzn ci'£3QrLi-s iff iizis ICBG by prezviifingg a~a;zi<§ iiéxaassiny Q£`<>l2ronza£og;ra;z§zic fraazéimms during ibn: §§{}f2¥¥iQl'l

pfosfzzss. Ii wi!! be igz§por£a¢a1tf:; Q13»tai_n sufféciesxt qxaaniities ofieazi carnpmrndg to gmrsue .advanced ¥e'fe§s Qi'

iasiing aw cifzveiaypzmmfszzt, as zvarranted by §§wi,r aceiviay. ¥>AS wi¥i iniiiaze syzxziweéc ;>1'Qg,ra,zza_@, when pifsgibiez,
around lem? stzwzczures ialmniiéad by ihis ps_'c,zg;ram, ami aggzfessiwly Hia and znainaaifm patems, severing
cscrmpofs-itiosz ami :milky <;f<:o§npm.ar;és eiisfaauverfxi in me course oE`1§s§§ Erxvcszégaiiion,

:ma fs§>af2:sQ:e §mv\<>5f';>13 PQQQ ;';_:~f'>'{ _M G=><¥1¥'f»f~i~°1iI-<1f°fF'f>fvr=aii°a§1»>

þÿ�W�e�x�i�m�m�m�m�a�r�i�;�i�m�a�;�i�m�a�a�i�i�<�2�~�n�,�1�a�§�»�;�J�;�a�m�f�i�e�s�,�.�;�L�f�.�A�1�E�.�,�§�.�,�a�;�3�1�Z�i�§�J�n�M�{�2�;�m�;�1�n�u�1�~�.�E�, ¬�a�m�&�i�s�h�w�i�i�i�p�m�z�i�é�a�m�p�i�d�_�~�a�§�;�a�a�y�;�m�i�1�i�h�f�,�s�e�_�_�m
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1},4,§. Screening Samples
Screenéiag Smxkplés réizeivféééi from KZBG wiil be mgisifsr-ani iszio `L3ew A.gz'o3<>i¢r;cef¢' dam making cempmer

daiabase and þÿ�<�:�>�:�t�m�<�:�w�§�t�}�1�s�o�1�v�<�:�z�z�$�;�f�t�§�r�b�i�m�a�g�s�a�y�.�F�i�a�n�i�s�a�m�p�i�e�a�c�v�-�a�3�1�a�V�a�£�¢�d�a�£�:�E�f�h�u�w�f�&�g�r�o�S�r�;�i�; ¬�n�e�<�>�s�t�o�f�z�i�a�t�c�b�a�v�aw§t}1so1v<:zz$;ft§r bimagsay. Fiani sampiea cv-a31aVa£¢d a£: Efhuw þÿ�f�&�g�r�o�S�r�;�i�; ¬�n�e�<�>�sto fziatc bava
hmm þÿ�p�r�r�>�c�<�:�s�5 ¬�éby extractiozl wiiix xxvdiwazoi. T219 re§u§t%'ng soiuiiori has haw filmed ¥;E1fQ=sgIz E1 þÿ�p�o�¥�j�,�f�w�'�2�,�i�d ¬
sQ§_id phase ex;mr;1§uu {S?E} cariridge is zc:z11f:>'s'¢_p§xfmL>ii<> -aempomnés, f:§pf.,¢c:ia¥i;.»' mains. Pézenoiics

zznsmgounds from glaats have historicaiiy caused false or wzwxfaxztsé pasitivea in ew" in vim: screening assays,
ami aéscx emma wazik activity in isuswt and fuugai fzz vfva assays. To eiiminaw Hman 'in'teri2:scr;<:;:s aaé, aiimv
ttxsus on more þÿ�§�,�> ¬�> ¬�<�§�¥�1�L�C�<�}�m�p�0�i�l�1�1 ¬�i�£�'wing on s;_><:c:i§<: targais, ail piam ezeiracts are fiiierad Qhmugia goiyanécissi
'fha cxtraci is dried andLi to mic-radter ;ziatz:s. 1? is faiiy aucepzabie i'i'=e,,w;£fa»>zs are §>f§;g.;=;_re><$ ai Qi' near

the i¥e1»;¥ ¢Q¥iex;£ir>n site ty a þÿ�m�e�i�h�<�>�e�q�u�i�v�a�i�c�m�i�£�0�Q�i�z�a�i�l�i ¬�2�S�C�a�i�w�s�f�g�,�p�m�v�i�d�e�é�i�x�g�e�n�e�r�a�t�e�s�a�n�Q�r�g�a�n�i�f�:�e�x�w�a�n�;�f�w�e�e�f�'�t�a�r�m�i�f�s�s�a�n�d�t�h�a�t�t�h�i�s�i�s�c�i�e�a�r�i�y�e�i�c�c�u�n�é�a�n�w�é�b�e�£�°�o�r�e�w�e�r�e�i�x�i�v�e�S�h�a�s�a�m�;�>�E�f�z�s�.equivaicmi £0 Qizai þÿ�l�i ¬�2�S�C�a�i�w�s�f�g�,�p�m�v�i�d�e�é�i�x�g�e�n�e�r�a�t�e�s�a�n�Q�r�g�a�n�i�f�:�e�x�w�a�n�;aiwsfg, pmvideé ix generates an Qrganif: exwan;
fwe ef' tarmifss and that this is cieariy eiccunéanwé be£°ore we reixive Sha sam;>Efzs.

_~IZ\.f¥.2,Sam;:1illistsriimtkin~ illistsriimtkin ~

Initiai ssfwns in BH Lixraza þÿ ¬�h ¬�§�'�2�i�p�¢�u�i�i�carms 1:2211 be f;`=:>mp¥e£u&é wiiix 5 mg néfaxtrifci- Tiafz s;az2:@2§a§<;s are

nlisiriiwhfzai from ramsiiaa" p§a£&s ir; aiaughief piaws with the aini ofa }Z.amiEf.on Eiquifi ixanciiing sysiam.. Tha

da>,1g£°;1*er plates are Gkiliad, rasxmperxsivd fm* teachbioio-gicaiarea,andevaéuawdagainstvaliéazegi each bioio-gicai area, and evaéuawd against valiéazegi
siandarés. Tixe tests am inif-E4aiiays,fkeiivqwwarenum.inanin;c=1'faxa§iraazkéngrlainlmscamz! in if-E4 aiiays, fkeiivqww are num. in an in;c=1'faxa§ iraazkéng rlainlmsc amz!
as¥.vaf1fae~é þÿ�a�u�1�i�b�r�s�e�c�o�n�d�a�r�y�i�s�s�i�i�n�g�g�.�T�h�e�a�m�m�f�n�t�Q�§�`�e�_�x�¥�r�f�§�<�:�t�z�e�q�u�i�r�z�z�f�z�i�f�o�r�s�z�z�f�x�m�d�u�r�y�C�V�i�i�f�l�¥�f�L�§�§ ¬�¥�3�'�1�v�a�r�i�e�sibr secondary issiingg. The ammfnt Q§`e_x¥rf§<:t zequirzzfzi for szzfxmdury þÿ�C�V�i�i�f�l�¥�f�L�§�§ ¬�¥�3�'�1varies

by éiscigsline, wiifz þÿ�§�*�1�c�r�£�s�i�c�i�t�a�é�i�i�n�g�1�'�=�=�f�: ¬�;�2�a�i�f�i�1�2�g�E�Q�m�g�,�i�n�s�s�s�i�i�c�i�d�a�£�e�§�i�§�;�1�;�»�;�;�~�;�:�r�;�1�z�i�r�i�n�g�4�9�m�g�,�a�m�i�f�m�m�g�i�c�i�f�i�e�m�a�t�i�a�z�gtaéiing þÿ�1�'�=�=�f�: ¬�;�2�a�i�f�i�1�2�gEQ mg, insssiicida £e§i§;1;»;;~;:r;1ziring 49 mg, ami fmmgicifie matiazg
zeqxxiring 45 mg. Ai! þÿ ¬�>�=�fiiwsc szurnplcs are éispenseé with tim gig; ~;;.§' 3 ;<@b<;f_»~a5s,isie¢d sampie 1'1ii1?iii°£1g sy§;£enz
ami ci§S;rii:-zzifzei in wah þÿ�Z�§�1�i�?�I�f�§�§�3 ¬�i�1�S�i�i�'�3area for svaluazion, Saoozzdary mst data is gmzeraélfy avaiiabic in if)»3£} days
fkom reccipiz of time saxngiev

§¢1i.§,~H@r,ep¥icm§@;>af1S'»¢¢,n;;;;f¢rg,:~.§;4;¢§,L@;;.;-;;f§ ______,_ ,,_,_ M,_W_,,____,Wm,_,__ ,___,___ __,___

_,__,______,____,___,___,.v,._ ,==_  :,,,W_w,,_M.m,"_,,..,",A.,W

¥'1'@1im§~r:ary 43ef<:=g>3i<;;x1§<;=z of aciéves from secosrchiiy ifxringg in eafzié biaiog-;¥¢zaE area wiil be caxfnpiatefi by
¢hz'<>ms1fogap`n;f zzsizzg a stazzéarci LC~Ix/ES §i{3[;2i3£i. i§zaf;1@r gmdieni elzatier; wnéiéiiazns an axtm=c'z> is separatwi
irxio iis oQm§>~:>szez§§s, wiiase pwiiivfz ami? z"zegfz§i\~'e ion. ESE mass speozsa are rccoféeai, and im: ciurzni is ce£l<:<;'i`ed
into iz sizzgie nzicretiifsr plxte. A '§6~wf.:i§ daugirter piaie is gprcparcd frgzsaz Ibis izaaséfxr yiaifz a.f;r;¥ smbmiiisd £9 ik;

primary Screening bisaasmzgf. Ciampsgulxds grazsiiafli in iiw zzrstive rfigimzs sf ilu: chraxnafvgrsmm am aim;

intafragaéed using tim a§>qu=ir<¢<;i mass sgeetrai data. Qsing the tax_<:rxorni<,: iciezntity oi'£1f§s<<>sg§=r;isa1zu1<§§¥ar: i£i:e§y
massiég) of the aeti ve{:;}, Qaaralning o§`c<¢mn1<>rc§a.i eiatahascs wiii 'be csnapiaizél tc rapiély Qéerepiicaie i¥113$(

kmzrwla aomwunés. A.Iti1<>ugh 33Qw Agr=;E»ex_§mx=scs has access QQ sa mrmbar o§§mst-m~al_ ;;ro=éuct_ aiafabasfra

inciudifisg Atiiibagcz arid £¥m i?'»®1'ei§/ £i&:tél¥;1z¥5&, The {f§;s§|T>rx1arz Haii ¥.`)§§3£iozmI:y faif Natura? §:'1'§;#4$acis wiii ba dw

primary £Q»e¥ #br of aciive samplw <>rigi~nafin.;; from Panmzmrfa. 'i`§s;§s daiabase i=m:1udes ow;

þÿ�¥�3�C�}�,�e�r�z�t�r�i�e�s�m�f�d�i�v�e�r�s�e�o�_�s�'�i�_�g�;�j�f�n�a�m�i�i�s�$�@�§�a�r ¬�;�h�z�s�b�I�¢�-�b�y�z�a�c�0�1�n�i�w�i�?�1�s�'�£�i�o�m�9�1�°�§�:�r�i�§�_�v�E�<�>�g�i�<�:�a�i�s�r�m�r�c�a�z�a�n�d�m�o�k�c�f�m�é�a�f�w�g�i�g�i�a�terztries mfdiverse o_s'i_g;jfn ami is þÿ�$�@�§�a�r ¬�;�h�z�s�b�I�¢�-by za c01niwi?1s'£iom 91° §:ri§_vE<>gi<:ai srmrcaz and mokcfméaf wgigiat
{¥§azcking}1a,n1 maxi 'fi§c>m§;son QQ?)

BAA. ¥snIz1tifm Chemistry
3?.xtraf:i's £¥sfa1Qz1stmx=1§§>_g pwm£Si§'1g m;%.i*»;i&y i§\§§ £3 mi ass<§f>§a£e:x;i with kmwm wmpmimés wiii iw

canwrnunicaieci £0 Dr, fieiwick and me 1')3133¥}1& 1participazus,Ae§di!&z:=_12ai,§an1pie:wi¥£heobtainedfrom participazus, Ae§di!&z:=_12ai,§an1pie: wi¥£ he obtained from

the: Panama þÿ�i ¬�3�i�3�{�.�ifar is;o¥azirm and idemfifieazion {up1o 5 fg dxiefi extras; will iw :'equife¢l f1>z°fras1i0z1aiion an

iiw S§}T£PB{?}I'"*', an automfstaé pwpafative þÿ�m�u�I�;�%�»�~�I�~�{�P�i�.�,�C�}�.�H�' ¬�s�;�<�»�¥�a�z�i�r�m�i�s�<�;�i�i�n�c�n�i�i�a�t�h�o�r�a�i�i�a�n�w�i�t�h�1�6�3�1�3�g�n�a�n�i�c�i�g�m�n�w�{�<�1�`�z�c�r�w�i�<�:�i�<�f�a�r�C�a�w�i�i�i�a�,�i�a�b�a�f�r�a�t�a�f�i�1�2�5�3�,�'�£�)�m�=�v�A�4�g�r�r�<�>�S�s�;�i�e�n�c�<�:�x�w�i�l�?�f�n�r�a�v�i�d�e�r�a�p�i�d�3�S�S�2�i�y�1�`�Z�s�:�:�»�.�;�¥�,I~{Pi.,C}. H' þÿ ¬�s�;�<�»�¥�a�z�i�r�mis <;iincniiathoraiianwith in cniiathoraiian with

16313 gnanicigmnw {<1`zcrwi<:i< far Cawiiia, iabafratafi 1253, '£)m=v A4grr<>Ss;ienc<:x wil? fnravide rapid 3SS2iy 1`Zs::».;¥,

fwciicns fhroaghoazi the £s<>§a2§f;z§ amd ifirsmificz-ztistn prueess using me primes? s§s'»»;=<::u§;1g; bioasaays clescfibsé
above. Tha þÿ�f ¬�:�§�u�E�§�s0£`EE1<:=s;¢ f;ss,a;,'§s will prsniptiy bs þÿ�r ¬�:�'�l�1�1�_�m�@�,�<�:�ivia eiscirauxia mail

W3 3§Q;,@;:5g;;~ gggm; Q; Pago _2;_§3;§___> Cofztmuati<:s= Ffmmzsz Paga
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E. }"Ii}{V3 AN SUBJECTS
Name, :-

F. VER"{`EHHA'{}3§ AE"{§§fi:*@LS

I\¥<>1xe_ ,

G. LI"2THE£A°i""{IRBl CI'1`§l}f}'

`Q§@lM,2Q{}2.?ra>f`uI\fea';.Czfrrenf(I»'p£»z$oainIs1v6srigf:tfonafD.=1zgs3:35K?-»1$26. M, 2Q{}2. ?ra>f`uI\fea';. Czfrrenf (I»'p£»z$oa in Is1v6srigf:tfonafD.=1zgs 3: 35 K?-» 1 $26.
i§aE§h£,§az' i?,, Loime 3, Qamos £,,,`K§1en1a£§i L, iviayes M and ¥` Tse. 20-32. fHi,§;%1-i}i1_roughp\;_£cgimfnhlfémzaiion of' ihe

arxi§~ie§§iw;e;;1ia drug, S'i'I5?2l ((}¥¢e:\:c;:} and iss nmixu mefaisuiiie QCGP ?45SS) in izumau péasma us`; liquid
s~i1z'on";a£Q§r?=p§s;=»'tanf£»em mass S§3'&C¥E`(>!`£1{$£¥'jf. Jowwwfof=5'?zrorsff:4ograg1Pzy, 3: Azzfziyzicezi }"r:<:!m0!<:e;§£in in
1156 Biarsweiiarei frm? Life Scierxcss þÿ�? ¬�5�&�:32§~3¢i»Q,

i3aft§°:1¢ti'fI'f, Lanai W and A Pkzroiee. 1996. Givbsxi disiriinaztion of§p<:f;:i@.s þÿ�i�n�v�a�s�c�;�u�¥�,�a�r�;�1�E�a�u ¬�§�s�.�:�"�f�i�m�v�a�r�d�s�ain vasc;u¥,ar þÿ�;�1�E�a�u ¬�§�s�.�:"fimvards a

woféci map Qi lnhyivfiivcrsity. f'E.`:'.cfl:us>za'e 59: 3 f»_'7»-32?

Basco Mi, Mzzrqmzt ET, Mzakiex M? ami .? Le 32335. i9§;E< Pfzzsmadizsmfaicipanin; and Pfas'ns;2¢i£;:m wwx; Laclmc

fi¢EzydrQgcx12mc asiiviiy ami its appiicafizan fm' in vifra Qing susceptibility assay, Exp. Pamsz'zcfi. 86: 260-~
2? L _

§3a§es FA, i»'1,a§>e=r"tzsGiik,'i`2r§eyLandGHfioombs.`iE3'§2.$&:-:miccuitivaiionandc.l1aract@ré2:§.iicmcf Giik, 'i`2r§ey L and GH fioombs. `iE3'§2. $&:-:mic cuitivaiion and c.l1aract@ré2:§.iicm cf
Lefsifmzmézf rzmxicazncz z1mas2ig<;>te-iEkf,: forms. P'<2m.s'z'fo~?o;m> 203: þÿ�1�=�9�3�~�-�2 ¬�r�2�_

Bamsarz 3¥>, .Hraiz þÿ�¢�'�3 ¬�"�3�»ar ané iéié Beach, 1934. }3f`f`@<:ts §f'k<;~¥c=ccz1zzzo]c on gmwah and Sami f}§Q:&2}"£i_f.ii(ZS§S of
Leisfzmazzia nzwrmzfza gawmastégoizs in m:i§u1°e,?§»fQ£, Bi<;c':Ee¢z~:. Pm12:1~3. 12: 1~3.

Barmani H). £9§?. Human §eis¥;ma;'s.iasi§: erflinicai, diagzfaewic, amd ch£:z'fxc>tl_1¢ra§w£i<: dqvclopfnrzms in 'thc iast 1%

}'{¥&I`S. Cfifn. Izgfizcf. .?)f'$§ 24: 6S~"§~»f?{}'3.

þÿ�;�¥�§�§�`�.�1�`�"�é�W�5�E�i�f�i�é�H�'�Q�i�'�E�i�¥�¥�?�§�?�§�2�:�"�}�"�T�§�?�§�¥�{�§�f�{�;�,�"�§�i�;�3�W�?�é�f�"�"�T�"�f ¬�i�"�§�`�?�"�f�"�'�§�"�'�i�1�é�"�E�i�i�i�`�é�{�§�E�é�§�§�é�;�{�§�f�`�E�§�?�§�é ¬�£�i�l�?�§�T�§�T�s�%�§�`�a�f�&�¥�i�"�i�§�{�¥�{ ¬�:�F�i�§�i�B�§�§�¥�?�§�§�f�E�»�E�§�"�§�%�6�`�é�§�°�§�S�7�-�"
l¥8{§l}{'3.! prmiuci scisawsls. lu; i?'!;y;@cf;em!c=a£` §}i§f_ef5§:y.' zz .Swzrce z5f`M:w £nrfusfria2F'm¢1'w:fs, Wégiey S,
iiayséfs M, 'flwmas ii Cixrysiaé E {{;§éis). The þÿ�§�'�§�<�>�y�a�1�S�<�;�m�i�f�: ¬�;�fþÿ ¬�>�i�'�(�"�I�h�r�m�§�i�s�t�r�y�,Cerrnbriége, pp. 53-532

Ekfcinsef FS, Xferéésxds (JL, 3m þÿ�§�`�E�a�§�n�m�A�C�a�m�i�W�C�'�V�a�n�'�¢�'�o�o�r�h�§�s�.�I�9�' ¬�'�f�5�.�£�f�l�f�%�`�i�Q�§�¢�:�n�§�t�c�c�h�n�i�q�u�e�f�o�r�s�m�-�z�s�z�n�i�z�l�g�z�i�m�g�g�sAC ami WC 'Van '¢'oorh§s. þÿ�I�9�' ¬�'�f�5�.£flf%`iQ§¢:n§ tcchnique for sm-zsznizlg zimggs
fm' amiviiy against '.lf¥j;y:ano.fmma: cfm? uséng pazfzasims expfsssing §>e¥zz»~gz£¥ac£Qsidssc:, ,»¥:sfi:sz1`<:r¢»§>. »z'ge»~s.fs
(fhe%znc=f$zg@f; 453: 2592»-25%. .

Buitke TM, þÿ�M ¬�:�§�l�h�!�`�C�§�fEA ziraii TC Qkvgiix 3999. Um: Qf an aquecaws sainfolc Eazramoiiunzfibmxxazzgn assay to

rfxaasvra ?iai§E1'i'£y ami prQ§i?cratiof; þÿ�<�>�f�I�y�m�p�§�o�§�¢�i�n�e�»�c�¥�a�p�c�=�1�z ¬�!�e�n�t�c�a�l�]iiaes* .fi ikfzmzmai ;¥/feffiods 1f§'2': 233-249.
Chiari I5 and Bi' Caxfmrgo. i9i§4. R12 £.?f;'»¢s'f2:1<54én£fg'w1.s'f>j`_.f;§razs§te5. A Laééoraimjy 1'}.fTmz;zaE. Zvicrrai (IM. {iid}

Funésacifi Qswfiido Clruz, _Rin dc Jam:-izo, B,r@;;é,§,. pp, 23~28,
þÿ ¬�2�1�z�i�~�c�a�r�e�%�1�§�~�I�{�_�o�i�>�i�n�§�c�mMél, Gihbmas $,M\cn§cIxf,>Ez1s ffl, 1`i,02>i12son`I\E, Moore 1\==§,}*'a=,:i§zL} asm! SKI '%frig§<:;f. 2§"é3?*

Piazils ami m¥cr<;>bes as C£!{Ii[J§k3i"E?E$i1£2lf}' sources of chemical d,iv£~>rsi,sy far émg þÿ ¬�`�¥�i�B�C�O�'�»�1�'�£�¥�i�f�§�'�.$A_2Jf;'C§(ff

Subrmtted
!~';<£>Ii¢azz'fm »

Rol zzi Sociezl oi Chfsrzafszrl
2130: 3949*

Cragg GM ami DINr:»=m1an. 2089. Azztineoplaxiic agenis Siam ua§zzfaE_ scuzcesz aczhiesveziaexxis :md fznliuxér
'

fiireciioxis. Expefz Qpifziozf <§r1!z:»*fsS£fg*952'?'33"Z?9?'. 95 2'?'33"Z?9?'.

Cragg QM, §§<;;;d MRL, Ra-}¥<>ci¢ YF, N¢\'v'§'1"i§§%"l 135, S§if.|,3'viEic: EAA and MK þÿ�'�\�?�*�f�'�i�1�¥�p ¬�:�r�t�,26%. `i\I1§tm'fa1 pmzisfcis drug
þÿ�6�£�s�o�a�t�w�e�Y�i�a�i�i�s�n�a�i�C�a�n�c�e�r�I�x�z�s�t�i�m�t�e�.�?�3�5�f�i�l ¬�h�i ¬�`�1�? ¬�?�f�¥�}�¢�Y�I�$�$�m�a�d�:�n�a�w�c�i�i�m�m�i�m�i�s�i�k�s�r�&�;�e�,�f�i�m�v�§�i�"�l�§�i�¥ ¬�3�¥�§�I�3�i�H�2�T�E�.at we Yiaiisnai Cancer Ixzstimte. þÿ�?�3�5�f�i�l ¬�h�i ¬�`�1�? ¬�?�f�¥�}�¢�Y�I�$�$mad: naw ciimmimis iksr &;e, fimv þÿ�§�i�"�l�§�i�¥ ¬�3�¥�§�I�3�i�H�2�T�E�.

Spxzcficri f'a¥§>?i¢*a¢?`¢,>f¢ ~ Rogmff So<§fe1§y ofCiresnifffy 257: 231-fié. 2

iiroft f§L ami V þÿ�Y ¬�E�I�'�£�1�}�°�¥�G�}�'�.2962, þÿ ¬�§�`�|�. ¬�I�l ¬�i�}�i�§�i�§�!�`�l�i�§�§�}�/mf ieE_s§m1zm§a,sis, þÿ ¬�3�¢�¢�f�'�f�e�r�1�§�P�i�:�a�f�;�»�n�<�;�w�e�é�¢�f�z�'�<�:�a�f�i�}�e�a�£�g�n3: 3¥9-342.
§;}§3_£1I'I'l ii, þÿ�I�i�i�a�i�z�n�r�n�s�m�x�-�°�E�'�a�;�1�p�L�,�§�7�f�i ¬�3�$�i�~�1�W�,�T�m�p�g�l�m�a�i�r�é�a�l�é�é�S�R�I�m�p�p�,�W�9�4�.�T�h�e�£�1�1�3�S�a�n�a�?�Q�u�i�a�z�a�f�i�f�l�a�f�k�i�f�m�s�w�.L, þÿ�§�7�f�i ¬�3�$i~1W, Tmpglmairé aléé SR Impp, W94. The £113 Sana? Quia zafiflaf kifmsw.

'?`z';:nciv Biodwzzz Scsi ¥§: 4744 85.1

,.M.,.....,,~....._,_M.....................,.°..,-_--,\.W ._ m,m=wM,mmmmm,mr;=L,_,==,mW~_--WwW"wM ,mm"mm,M..."wmNm__%__

s=1-:;<; :;@i;;25s§~;4 gm. wo z; fmml MQ. Lfbfi o<>=~@s§nuaz4a» sf¢_>fm3a rag;



..-.»...ww.m»ww.-»

i@'f'i:1sI;>fs1 £|wes£iQa1r>r1§~'wg;rmrz Défecior élaaé. Férfsl. þÿ�£�w�1�¥�¢�z�3�I�f�a�}�: ¬�3�§�¥�T�%�`�i�¥�i�C�§�<�'Wii§iB¥Z`f ¥'¥@¥'1§§

De¥?§aes L, þÿ�§�.�3�Z�8�{ ¬�J353, Gay P','i"bei1ie:ff M ami M ikzxiis. i99§` "iw micrewuiuzre '¢etraz<:=1.ium zufssay (?\»'§'!'A};
35031317 me i<1rin>¢=rz'ic rfwziwci ot'1esrix;_g Pias»m*2:cizenwsensiaiviiy.Amr.Trap.Meri. cizenwsensiaiviiy. Amr. Trap. Meri.
,PQ/fzsiraf. §*3 .1 3i»f1f}.

Desjaréizm 123, {3ar1f§e£c¥ CJ; I-,Eayncs EIT? and H13 Cfxuiay. I9?9, Quarzmzai-ive assosszmznt c=>f`a11t,iz22aIa¥§zz} aaiivity
in vitro iisy a scrzziszuifamaLe& mi<,:ro<:i£1zztE<>f1 i<:<>izniq=.1e. Anrimfcfpia, figggg- þÿ�§�I�f�I ¬�¥�?�2�£�J�f�]�2�£�?�?�`�,16; 'HQ-Y 2 8,

.bwjfsux P. 1996. _i.eishmanEas§s, pubiic heaiih aspects :nad cwtroi, i}¢zrn;a:a§@g§¢;: C!_fnf1<;.;< £41 433=~:1§£}_
i3»usau£c DQ, 1992. Tzy,;f~z:nos=f:1r:a (Schfz01;3;zm_xuz;z} zmxzi. þÿ�P�¢�2�,�f�'�a�s�f ¬�i�f�;Pr-offxzoan þÿ�Z�5�»�S�3�f�l�£�§ ¬�H�"�!�§�£�3Frfiass, New' YGFK, pp.

13% £¥34\

fféuka SG, Qayan ?E, þÿ�§ ¬�¥�i�'�¥�`�i�2�i�g�!�'�i�§5% anfl AM Rémaxifiié. þÿ�2�{�}�*�§ ¬�l§*»?a'!;;1m§, prcnciugzirs as smzrcng af herbicifiegz <;;;m;;;|s;
status ami future trcaésn Waxed Resecmfziz þÿ�é ¬�}�;994 E ¥, »

iiiii IQ, 2GE32_. I{a§amy¥:i;;. Cffrrenz Qz>?m'<;1n iff; !?zvesf£ga£ie2mf1¥ ilmgs 3: i249-§2;`i3.

Eiiifzfu M, l'§9§. Syxxéimtic insef<;£ic%_<;tea refaiw in the zaatum pgwthzinsx in Greg; Prvggeciiozs f¥g<;¢nLs,>?s>m Nature:
Pfaxfwai Prafisfgfs affd.4naingm:s. Ceppizag LG (Sd). The Royzé Sociciv £}fC§'i°@i13i5'££'§', Cambridge, pp, 25fi~
39%.
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(LB. Yrekiminary Eiesultx far Marine Algae and {§f_ya1z4;z§mc£1z~§'i:1.
(LEA. Evzzlnaiiur: of i§r1az'ifz<= Adgai IS§¢vd§v§:rsi¥y fund i':~ei§mi=¢aar;¢ Coiiectimws

(132, þÿ ¬�3�c�|�i�a�§�i�m�r�a�i�.�i�-�v�eþÿ ¬�>�S�U�~�i�*�z�m�a�z�'�z�1�aAnaiytiesai iézstn Aequisition fer ifurvent
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FK§FY5§" %Y5?f§§'F§é§W§""&"W"W"""W"m`""""""`""""`""""""`""""`"`""""""`"""""""""""'""""`°"""""`

24~i

245

24%

243

249

24-9

2¢6§

M19

258
251

251

251

252

2§2

253
253

253

2534

"'§5
E55

255

25?

ZS?

2§'i

253
258

253

259

259

269

2% i

Zé i
M2

262
264

26%

265

26S

FRE 39352590 þÿ�{�R ¬�:�v�.05591; _ §>a~;j;cz Qfrxiifsualioia F<.>1'f.§§a'!P 5;



Pfincifsai §nvest§g;awz»*9mg:a|n Gifweairsf {Laal, First; Mirkitegz @§f42`*:"u*'¥§§§(, '.f'\f'il§§¥T? §"§G¥'lI'fg_

þÿ�= ¬�S�I�,�2�,�4�.Eu rth-tr þÿ ¬�Q�3�<�1�>�!�i�a�§�¥�:�+ ¬�¢�s�'�a�t�i�v�¢�¢¥nterac£i9zzs beiwaezx £1142 Giwwick éfireup and
ihe {fTz1rz'en£§Cf'Eii(§

C.2,#»,'£, Twztéxzg Marine N aizlrsd ?t'9#;iz¢cts in Trogrical Bisease Eiaassays
C.2.4.2, COH£if3OFE1fiQ¥! i'Zamzing Ivleeiings
£§,2,=i.3. Pr¢para£'i0n. Q! this £1286 iienewai Agapijeaiian

FP, RI§SEAR{I'§§ _QESIGN f*;?§i)12§fT{3i1'I`ii(}_{3i~§

DA. Gmrviaw tvf tim Rwczaaruir Pi:-an for Associate Prugirasa 3

9.2. Reseateh Firm. ti# Aewnxplisix Sgxeeifie Aixm
13.25. Aim I »» 'Fo use bimmssfxgf resmts from APE in select ami men éireet

:ke czlleifxicai i$9}a£iar§ of aativfz is-nsiitvezxts from prwfrasziiz-natef¥
exirf-mis or =extrae'£s as :z;aprf,>priat§

3.2.2. Aim 2 - 'Yu agaiaiy siat¢»o:f-£hc»art siructrmf <:£ucEd'a.£io1; £<>g3',
femrxrizxg 213-NMR and variaras i~:>zz§2:atinn mades oi Mass

,

Spe¢£'z'o¥rx¢£ry, te rapifiiy and efiiciewiy <}e=£ers=f1ineiIn¢ smzcturezs
fff naw þÿ�i�£�I�1 ¬�f�.�'�b�i�E�}�3�£�2�f�§�Y�££0I¥I§,)0lli}<}S

3.2.3. #kim 3 »"§`4;# train students at various iewels frem Pan :ima ami the

GSK; in the nxuttidiscigylizzary science ef nmzlem n:£f.er:zl pwducts
chemistry

I},Z,4. Aim 4 ~» "fa Wasil; with she mher A? pr@gra;m and em* izxdu-sim!

ga-arizrfsrs in afbmfxce fem! ma-I¢=<:aEcs iam fha dwg rieveiopmeni
gzracesw, and ia seek their app'i§<41i5of1 as rvsea;'¢ta þÿ�k�i�i�#�}�l�)�¥�l ¬�'�l�!�¥�;�C�1�£�i�`�S

1]-.'2§5. Aim 'S » 'fe þÿ�{�}�¥�`�i�§�E�!�l�(�1�'�f ¬mar diswvm'i¢.~z~§ mf ¥8»fk¥313'§§5 iaiimétive mixiefzuiex

iraiu kim eemzenaic sactw, anti in -li3%¥§1(*$3¢ di&¢:Qver§e§ as faals for

iiszstifying smé d§recting wrrservatian ¢fi`in£*aAr;¢m1z; in £*aAr;¢m1z;
33. 1i.¥JMA.I\¥ $l§}$_33§C'1ZfS
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,Q4

x.___.,,  

A. SPEJCIEFIC .MMS

'I'iw ovefaé! gcals ef Assoaiaie ¥v'fo=gr@m 3+ are te) provide chemical éssiation ami stmcmre eluciéazion Si3§`?§}Q£i is
we dwg cliaccvery pragwmx fwux Kemesiriezi uw marine: glam as audineii in AP; ami Aw. T§a~ese lamp: iw
AP gxragrams fecus on ceilsciions <>i"ti1cs1e'nawra1 zxzaéeréala, exiracéions, §re»&'a<:§io»na1§@zas, am ¥:>i§nwc£i<:a§
eva!u&2iox1s to a baiiery of tafgeis, innziudiizfzg tropical diseases; cafscszf, and agricultmai pests, As smih, mis AP is
£'1,I`§@C§SS§£-I'}' mid Ioggiczli oomgnxzcni af ti1%S ovexazil ICBG ;x;;p.i§ca£i_sn;;a.

Tire Spfscsifk Aims of this Fruject are:

1* TQ usa isiaassay _re;»;u_lts if-um A32 to seiefzi: ané than dirw: the clxeizziztal isdatiou of asztive þÿ�c�0�=�n�§ ¬�i�i�u�e�n�£�s
from ;>r<>-»fraciio;zatc1:i extracts nr extracts as apprfspriate*

3F'rc>-ifxeséonaiexi cxirazés wili §s teszmi mr þÿ�a�c�£ ¬�v�i�z�;�fill anticancer sc,f<~:ens (Novarais, camar sail Sims in
?axmma)a.m;1 agmchcmical assays (i)-nw A,gr;>S<:§ezmes}, wwe cnzde þÿ�e�§�<�. ¬�r�a�.�c�z�sw§'2§ be seated in the tragicai
éiscase assays and 3 cancer ceii lines in Panama, ali as part z>fA§>2, Efiiécwxi def¢;;i£¢;¢ofEwnami ofEwn ami
mxisanee cazanpauzxfls from aciive Qxtmcis wiii bd: sierromyishefi zhrmzgk the exsamsive use @§e1emm;;é<.:
sizisntifkz litfxralzi-rea flaéabasax in cancer! with ¥z;:;<>1z<>rz:>ic inf<;Prm£i§>a am? §~i,1'i,.{'l pfciiias. Aczive
wrmxifiai and rszairizze pifmpxe-ffac§in;1s wiki Em subjecwd to various cI¥u'0ma£og1°&pl§ic gmeaéares (SWE,
HPLC) w at-iain pam compouzads, ami élzese wil? be ';>m~vE§@§ tm t¥z<¢ appmpriais bioassay fbi þÿ�£�`�u�_�¢�;�" ¬�h�e�s�:
evaiuzllion. »

2. Tv a§~p§5 s:a£e»ef»Ihe-an structure einaziniatian feciziwlogy, fszami-ing þÿ�2�!�}�~�¥�> ¬�P�/�K�Rauf! various ia nizatiun
madw ef Mass S;fr£'x:i,ramei1'y, tu x'zxpi§1y md efiiciezzéiy deferzzénrz the siruciares of sew and biasretiwa
evmpswuaad-s. ~

WW_*__W§¥3.;§!I§i=&§!_Q&Q§§@S þÿ�C�f�?�f�1�§ ¬�F�f�.�i�§�§�?�.�§�§�,�?�?�_�L�G�a�U�E�§�!�;�§�"�§�,�§�3�§�2�§�f�~�§�?�M�&�£�£�&�,�§�1�,�§�M�'�;�®�;�¥�%�§�¥�W�.�§�>�.�%�§�£�z�i�, ¬�i�§�x�.�w�§�*�,�H�L�i�n�M�Q�"�_�@�;�L�;�é�f�_�;�§�,�.�§�, ¬�i�e�¢�¢�§�=�*�1�§�f�§�%�5�i�_�_�§�§�,�§�§�M�i�§�i�,�§�§�a�m�.�,
þÿ�:�m�f�;�t�1�~�;�§�;�z�z�'�r�e�s�1�s�s�m�a�s�s�s�p�e�c�u�r�v�m�f�s�i�z�y�,�a�n�6�;�-�;�£�f�:�§�1 ¬�1�s�2�§�3�e�o�m�p�i�e�n�v�f�m�t�o�f�N�M�R�f�r�s�e�i�h�o�d�s ¬�§�l�(�)�S�`�Y�,�'�i�`�{�>�C�_�S�"�&�'mass specurvmfsizy, an þÿ�6�;�-�;�£�f�:�§�1 ¬�1�s�2�§�3eompienvfmt of NMR frseihods þÿ ¬�§�l�(�)�S�`�Y�,'i`{>C_S"&'

.}-i§QC? EMZEC, and N{'31£SY} as Wei! as a£Ewr szmmlazd spwtroseapie þÿ�m�e�e�-�h�<�>�A�%�:�»�s�r�:�>�§�n�;�.�e�s ¬�¢�w�;�¢�;�m�}�§�e�n�a�i�s�i�r�"�yA%:»sr:>§n;.e þÿ�s ¬�¢�w�;�¢�;�m�}�§�e�n�a�i�s�i�r�"�y
"sviii im iietwrmiaué by éitimer sp¢ctrQS£=<>p§¢ msthods {C§L3}<, `?'~¥i*vi¥{12'1<:t§§Q<£s iff*/1<>s§1cf fxaier), as ».:izem§ca§
þÿ�<�§�e�»�f�,�:�§�'�a�<�$�a�f�;�£�f�;�1�i�1�.�f ¬�>�i�i�c�v�x�1�<�'�c�,�f�i�}by chizm þÿ ¬�;�}�f�£�}�I�?�i�K�¥�I�£�}�g�1�`�@�§�§�1�"�i�f�¥�3ms§£§1@ds {I'vI,a_ri`ey's}.

3. Ye irain students at variaus kweis from me US and ¥?~ann1;r1ai_n :iw muftidisnipiinary seienfm of 1r1<;df1'n
ruzturai pradusxis chemisiqz.

þÿ�S�i�u�d�a�n ¬�sbozin in Fanman a11£i,i;; iize US will participaie in fhesc maxim; axaéafai prmiaacis inve,,sti,gf1t'ir>11s
iimfougié rmc§1E fzrxcimngges and gafarfieipafi-ar; in g;fadu@i@ pfsgfams in Chmnisigf ai we Lfnivefsitfg of
fmrxama and Pharrriairy, Ciiwmistry :af þÿ�§�,�3�i�@�c�§�x�<�:�m�_ ¬�s�a�f�yai Omgfafz §;`t»3f!L' Uzmivsrsiqv, §1`r¢q¥aer¢t use þÿ�e�> ¬web azzfl
e-mai.E basaé þÿ�h ¬�2�f�;�f�h�n ¬�1�~�i ¬�1�g�;�i ¬�S�,�'�i�;�1�+a;d=:iii°i0n bo t<=1e;5i1or§<: cof;£s1'em:=§ng, wiii t§~>,:§1it:»a1c convnazrzimaian b»;>zwc:<:;s
APE zmé lim Qiizef AWS.

4, 'fe wvssia wiié; me miner AP program5 ami oar Zndusmai pa-mzem-s to advan ce ¥eamciecniesintothe mciecnies into the

drag zievekupmazzi process, ana! ta seek their appbifzazifm as wsea-felx b§<><;ham_iza¥;s.

Newly di§cGvcf:':fi iviaactive n1Qi_f:eu¥a§ WEB has fiif§¥1Cf ¢:\falua¥f~3 as to mcdzaxzisnx o£`a<:%i<°m" gnawsacy,
f;iaI>ii¥£y, ami in wivo efiicauy hom by our vafiaaia ceiiaixamtisrs ami wiiiiin tim ICQG. Sampiea Gif Lim
xxsmrai prf>f:luc£s as x»vf;§¥ as éarivatives WK! be sa;s;>¥,ieC§ eo aid, ami f05»£er1§§¢: §uft¥ser ;;=¥aaa'ma;:o¥ogi¢aE
éiesfxipiiail Qi' kaaal cemgzaunds.

5, Ta pranwte ear discoveries uf \1aiu=at;i»a ixirzxfziive smxlccutizs $33116 tim exonnnxie þÿ�s�e�V�§�; ¬�a�>�_�r�,and to uw timsi:
discaveries as mais for §n$£§_fy'i`r§g ara& siirersting þÿ�c�2�.�f�m�K�i�1�s�e�r�t�f�'�f�a ¬�i�§�1�-�x�iizfkrts E11 Wimma,

Scieniiik ;aul>1icatifms and garesenwiimxs along wiééx the gswvisiwfé ofnew <:1TJzn;:Q£1nd;% iz; ;;r;>¥_§,abofaio1's wifi
s£i;'mzEm,f: aievaiogsnwnz efibris, 1sz§sgra§¥i;r§ þÿ�Q�§�f�;�'�¢�s ¬�z�:�¢�§�i�1�:�z�i�;§¢s1wiilimea<:£i"~f§L'iesanégoaisof'Aibéwiil wiili me a<:£i"~f§L'ies ané goais of' Aibé wiil

foster Qoxisewatimx þÿ�e�i�`�i�"�i�n�P�a�n�a�m�a�b�y�y�m�v�i�c�i�i�f�l�g�i�h�e�P�a�i�i�a�s�z�z�a�n�i�a�n�p�n�p�z�a�i�a�t�i�a�x�i�z�w�i�t�h�i�I�}�.�&�)�i�'�1�`�{�2�&�§�i�{�3�{�1�I�' ¬�f�i�3�§�$�din Panama by ymviciiflg ihe Paiiaszzanian pnpzaiatiaxiz with þÿ�i�I�}�.�&�)�i�'�1�`�{�2�&�§�i�{�3�{�1�I�' ¬�f�i�3�§�$�d
io £>iamdchcmisaldiveffsiiy.,ariditsposxibffsbzneféts. amd chcmisal diveffsiiy., arid its posxibffs bzneféts.
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Pamama ;m@ug.1»f<>f;§>f=;»gr§m mfwmznasz, sw, m@WiiiiszmRaag' Wiiiiszm Raag'
B* þÿ�B�A�C�i ¬�.�G�§�l�G�l�'�3�N�£�>

S. i . Krrtmdticfian

BAA, Ralf; of Marine and °l'1er1>estria[Natarai Pmdusx in §ium2z1]5"i@d.Ecixx1a
§'~Fa';ura¥ pwducis have p¥aye<5 fill enormous and ;3if~»'~:>zai wie in the c1'evel`o;_>m<:fz£ ofhuman nmdicifzc, w5£h

appr<;»xinmt<;¥;.f 45% ofaié maxim: dwg gs Qiiflfw being a zzwzurai þÿ�;�;�f�m�é�u�c ¬�,ziatura¥ proéuct derivative, or being
inxpireci by nammi pro<:1r.1c§s chcmisiry, and 36% of a¥] phaxmaceutical saics being f01'z1a£ura§ prociasct cieriwd
þÿ�n�1�a�d�i�c�i�n�'�¢�~�$ ¬�}�?�s�'�Q�f�r�x�z�a�n�nami ém; 2032), Terresrrial piamvdarived nzaturaé gzfoaizxfxs, in pafti<;n¥ar cmnplex aikaloiéai
szzészanceg, have fx lang swzciiizg i2iSf<>f'3f $33135 giépweiaiiozz in lmmas; gzxeéiciae, in pariicsgiar in cancer

charziozlwrapy Qwfiimaa s1¥iiazwl,czzmgawtlxeain),paincomma?{m-Qrphins,aeéeirw),asek§§>$im~>r;§icSaw' iazwl, czzmgawtlxeain), pain comma? {m-Qrphins, aeéeirw), as ek§§>$im~>r;§icS aw'
aniic§=o£i.|2ergics fphysostigmiaw, airopénm scapoiamigs), ;m£i»iaf`e»m;£ves þÿ�{�\�i�§�u�i�§�1�i�1�1 ¬�=�)�,KENS swuuiants {oafff:inc`
and many céhez' éimg cizrsses, -A *:¢1ati\»*¢!_y iafgf: nxmikw cf t£1c,'»s<: m»ai§£<>in£x§ airugs ixswc bcz»<2_s>_ isahxicd fmnz
iwpical raiziiérest §?§2Ifkf5 {ii!~a§icI:; ef af. i9§6}. Exgives ®§`£r<:q§.ica1f0rcst species lfavfz `bot¥a, iaifgiwf ieveie; Qi
Lzhsmicai dafanse as wx:¥} as 3. gsxzatsf fiivafsitfy of`¢;¢m;2mu1¢3s iixzm £ff1'rn;>erzs.iQ: spffazircx {Co¥<:y anti Kumar E 996,
§¢f;>ig§z 19%) "5nr f:x,axr;;>lfansxtaimsiw-QsarvayQiklhe¢5%strE bu¥icmandactivityafaikaloiffisshowmithattheyare an sxtaimsiw-Q sarvay Qiklhe ¢5%strE bu¥icm and activity af aikaloiffis showmi that they are

mow cawrnnwn ané mm~=;> mia in *ma trmies (§;..e's=in ami 'York i9'§'S»}'. Mi wha: :iasseks f>f»';omp¢;»urzds that have
bezefz survaywi skew sirzgiéar iimmms {¥3=;§1<¢y»and A_§c3¢ E991}. Giver; tha! oniy a smai! lwrszeamge of me iropical
f1<;sraA has been_@xamia'1f;{{3<>xfsnciHalma.$943,iz:a\f¢s§igatis}ns':>i`wi!<;iLropicizigiantss?fez51ci-gurcrfiucfzaweaaiiié {{3<>x fsnci Halma. $943, iz:a\f¢s§igatis}ns ':>i`wi!<;i Lropicizi giants s?fez51ci-gurcrfiucfz a weaaiiié
af :ww commands? in 59%, iixe-va§;2e of z;;a=i§saovf::=nd §§'zam:a1a<>fru¥iin1z~opi¢a_if`1)Iff3S§SwascstirfméedzaUS in 1z~opi¢a_i f`1)Iff3S§S was cstirfméed za US
SM? h§l:¥i:QzT1 {`¥~2¥er1ée§su;>l§ra ami §$a3ick 1_§§5). -

'Ike maéae envimrnzzent is fzximofdinarily r§=;h in swcies, espmialiy in tzwizzai enxfimnnxermts, but to data
has orfiy beezi emrmineci fb: in IEDQ-'$}3i§§zif§§' u_s¢:§sl natural profiukszs chsnaisiry in ax cursory -axfamt, Amarlg the
major grcsaps' of marifle; orgzmif.ms know -to bi: rich in monday ,mcraboiiae chemisiry (eg. spcmges, nminatfss,
Sai? murals, marine baataria, 'fJ§°}<'i?»Z£}2313$, mid aigae; tizé aigaf: ww me E2;'s1smd£<~>ci (Sahara:-ar i9?3}Q :mai bwausa
of¥é2<:= zne1§2§;s1<;>\,f';l ami surpriaizzg rraiumi pandas-1 ${1`\J¥$fL1I"5S tiwy yéeified, tixese s:¥;uwerei.r;s;rum<:n1alin were i.r;s;rum<:n1al in

J, <

-ci¥r~eot§_n þÿ�f�-�A�-�n�z�a�w�a�z�i�n�n�s�i�e�n�» ¬�»�a�~�s�&�a�.�e�-�e�~�a�*�i�"�f�1�m�~�£�h�¢�-�é�é�w�i�f�w�-�'�~�i�£�*�e�a�i�t�e�-�»�t�h�e�s�c�~�<�:�;�>�r�¥�y�~�s�;�a�¢�e�I�;�@�w�s�»�=�w�i�x�!�1�~�n�§�e�;�i�"�m�v�~�-�~~a*i"f1m~£h¢-ééwifw-'~i£*ea ite-»thesc~<:;>r¥y~s;a¢eI;@ws»=wix!1~n§ e;i"mv~-~S# tl* gf*
cammpvrary rzaizszai pmiu-cts faboratmics þÿ�i�3�Z�'�g�S�§�I�}�1 ¬�¥�1�`�i�i�2�6grime; far :img discovery effafis; inataad;, mama;
f:u1;>¥aasis im @6633 given to spfmges, mnicsates and nxadne baczaféa ia wizani yum, Ts mm, m~»E;¢ vw; few
zmiural products i>a\f¢ been garcsgzwy þÿ�i�r�:�r�m�d�f�z�m�a�s�s�;�;�y�»�?�@�;�¥�s�c�d�b�i�o�<�:�h�<�~�>�_�f�;�1�§�f�m�§�0�s�w�e�z�e�n�s�x�i�n�g�p�1�'�¢�:�»�g�:�:�a�m�s�.�M�o�r�e�o�v�e�r�,�S�£�}�i�f�l�1 ¬�c�l�i�m�a�x�o�f�i�f�a�e�s�e�Q�r�g�a�m�z�i�s�s�a�a�s�,�s�u�c�h�a�s�E�f�l�é�s�y�a�x�m�i�s�s�s�e�m�r�i�a�=�{�b�E�1�§�a�~�g�;�»�e�e�n�a�w�e�)�,�i�z�a�v�f�z�f�r�o�m�z�i�m�z�e�d�t�u�e�m�e�r�g�e�a�s�a�x�t�f�a�o�z�d�i�i�n�a�r�i�l�y�r�é�f�c�z�i�x�p�s�n�é�u�c�e�r�s�o�f�b�i�o�z�z�c�i�i�w�u�a�i�1�1�r�a�l�_�;�>�:�'�<�>�d�.�u�c�L�s�{�f�l�`�i�e�f�w�£�f�:�!�:�<�c�r�a�i�.�2�1�3�8�2�3�,�a�n�d�n�e�w�a�n�d�a�u�f�g�w�é�s�i�a�g�m�¢�l�_�@�c�;�=�i�<�¢�-�s�a�;�f�`�i�n�1�p�f�;�>�r�t�a�n�c�=�e�i�s�i�m�m�a�:�n�w�d�i�_�<�:�i�m�'�>�i�}�(�}�§�"�1�i�i�i�'�¥�'�L�!�i�E�}�i�c�;�b�e�é�i�s�c�o�v�c�r�e�d�a�z�.�a�n�h�i�g�h�1�'�§�l�§�i�2�,�k�a�a�t�o�<�:�4�s�1�z�t�i�n�;�;�i�n�g�o�w�c�o�l�i�-�x�c�z�w�a�n�s�o�f�i�e�r�r�c�s�i�r�i�a�i�p�i�z�m�i�f�s�,�t�h�e�i�s�a�c�m�s�i�o�n�D�f�é�i�m�z�r�r�i�f�w�z�z�<�>�a�c�m�a�E�g�;�a�_�e�:�a�n�dir: rmdfzm ass;;y»?@;¥scd bio<:h<~>_f;1§fm§0
swezensxing p1'¢:»g::ams. Moreover, þÿ�S�£�}�i�f�l�1 ¬climax ofifaese Qrgamzissaas, such as Eflé syaxmisssemria ={bE1§a~g;»een awe),
izavfz fromzimzed tu emerge as axtfaozdiinarily réfczix psnéucers ofbiozzciiw uai11ral_ ;>:'<>d.ucLs {fl`iefw£f:!:< cr ai. 213823,
and new and aufgwésiag m¢l_@c;=i<¢-s a;f`in1pf;>rtanc=e is imma: nwdi_<:im'> i}(}§"1iii'¥'L!iE} ic; be éiscovcred az. an high 1'§l§i2, ka

ato<:4s1ztin;;ingowcoli-xczwansofierrcsiriaipizmifs,theisacmsionDféimzrrifwzz<>acmaEg;a_e:and to <:4s1ztin;;ing ow coli-xczwans ofierrcsiriai pizmifs, the isacmsion Dféi mzrrifw zz<>acmaEg;a_e: and

þÿ ¬�$�}�'�&�i�'�§�G�`�5�£�i�i�3�i�i�¥�!�§�i�i�1�~�f�3�i�'�l�S ¬�f�§�{simg éiscavefy <.:om=p<°arsrm~t in 'éhis ICEBG progfailz wii§ zwiai za rich new þÿ�~�i�`�1�;�i�"�i�}�= ¬�£�`�i�3�§�£�¥�J�§and
'pzrcwfiaie ,aéfiiiicmal þÿ�(�§�p�§�}�Q�§�"�¥�l�l�}�¥�i�;�{�i ¬�3�Sfm* training, bksdivsrsiiy in"sm§°tQx"y am Qonsemfaiion, $-r><;i §§1i*:a:st\~w,ziura~
nievaioyansfznt. <

f§,1.1, E*i2m1rat_!'roduci Amiizancer Agmis
iaoiatiemn aryii dweiopmmai fxfmw aémxgs xvixish mg' ski in Eu: ireaimcni af ncwpiastic and iropfisszé pareeaiiez

diafzslscs represents one of Sw mafear krrfg ifema goais of ébis r<:s<~::<1rs¥§ PFGDGEPEQ, T`i*w use ofzxoaffzi

ph@r1naQ@lQ;;icz;i and »;¢§_l»i>as<>§ asaays és: ciazwci rmw aniimnscr lead. compou_s1ri.s, as wal! aw more L'saéi£i<>aaaI yet
quiif: þÿ ¬�§�f�f�§�f�2�B�}�§azasays in £|:a;1ica?.~1¥iS$&Se ;,>awsE£cs, is aimaé az; the a¥eve§o;;:raaent ef zzmv clasm ofc§zemm11era;>i¢:s
§<>r mcse géimases, espeasiaély thaw for which fimrr: is nc; tmiy þÿ ¬�f�f ¬�"�J�C�i�i�V�£Qzmfe-Alt £2zcrzap§f. Seyomi £319
de~*.fx:I;>;w1m¢11tQfa 5531-<:;;if§;<;t1;<:r;apeuti;> lead <;z>zz1;;aa>xmd, a sig=zi§§<>;zu£ gmfantini ¢:>;.§st;s; to þÿ ¬�`�f�i�§ ¬�"�>�i�)�V�¢�ffmni Lhasa

efforzs E2 im; gaharxnacological grabs which may icaai tc an ezmimansrfzmzni ¢')fY{}Il£' uné¢1'si.a1zdizz;g of time
biczeizefmicai basis 41??C=a§§=2fC¥' ar £ro;>i<:a§. disc:-uses, Mmy natural gxoémszs .have §<:d £r;c¥.i1eci1y to the þÿ ¬�f�&�1�Y ¬�2�§�G�}�J�i�'�i�'�l�£�§�T�X�£
czfxfery zssefué ciizzicai eirugs by prnewehazstzicalicisassvhiaialmvcsualasmwwatiy-beencffxiaiofefiami new ehazstzical icisas svhiaia lmvc sualasmwwatiy -been cffxiaiofefi ami
furrimz- daareiogzeé by chemicaz£ syn£;h@:s;1s. 'fémix és e3;:~@eiaI2_;,f me in fha on;>c~l<>g'y fzlénio {{`L'ra;gg and þÿ�N ¬�`�W�§�}�'�}�&�F�§
2063) whim: ibm: is §i~4:quf;¢r"fr use oi' saa'£zsrai~ ;zr<>ie.;§z=:x0E},s¢rrzi~sya§;}1e£icc<:=n;p<>undS{,-zzg, ie.; §z=:x0E}, s¢rrzi~sya§;}1e£ic c<:=n;p<>undS {,-zzg,
ewgasiéej-, or Qompfmmii; Gi? gyrz¥E1afti<: r;>1°%g£f1 imt wiaiciz 555 basfzfé on iw þÿ�s�t�r�a�¥�c ¬�L�1�;�r�eof I2 aiaiarxi ;3f'o(ag. (ag.
þÿ�m�2 ¬�H�x�n�v�e�x�f�a�r�,�s�u�e�z�c�c�s�s�i�n�1�1�2�%�c�h�e�¢�x�;�o�§�§�1�<�;�>�1�'�a�;�>�§�u�i�i�;�:�t�r�e�2�1�t�m�e�;�a�i�o�f�t�h�e�<�:�r�s�:�.�{�§�§�§�§�f�n�i�m�u�i�j�g�m�i�v�f�d�i�z�m�z�m�s�e�x�f�f�.�%�l�¥�i�n�gHxnvexfar, suezccss in 112% che¢x;o§§1<;>1'a;>§uii;: tre21tme;ai of the <:rs:.{§§§§ fnimuijgmivf dizmzmsex ff.%l¥ing
.§f~§ff£13S&iI;'.t';§E¢ (Raw. 9519 13
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Qnncrpai ;»+~esssga<¢ffr>wgmm airway {Las£, sum, mi§2=§e;»;&;=,>_;,r;§;§ §*{l¥iam Hear;
þÿ�L�£�i�1�C�f ¬�Tthe genefai ziifizz ei *'¢;an<;cr;" has garzeralljf bw: rimpgsini-ing: én ¥¥w USA aioznmsa, 556539 pcapie are

sxpeatad to die in 2i)§1>3 wiziz must sa¢;mnzbiz1g tau solid tumors of 1111: iung, stumafzh, c=z>1o§1_, bww, ovarian or

pmsiato as has been the trené in the @st (American Cancer Socigazy online rfzgcri ZOG3}, U`n£bs:umateEy, an-ii!
receniiy me mzgmr screenézxg ;pf»:>g¥am for new chernethemcuzic agexis was 1/fa mecfxanism-him assays dimciwd
towards the c§is<:»<>v¢rj§f af new sxrxLiEeukera§<:fs or other cwzoers Gia mpidiy pmliié,-m§i¢;g nature (Gibbs 2i}£§£§}_ Ii
hm þÿ�b�w�z�1�a�r�g�u�2�§�1�a�, ¬�t�h�i�s�s�t�r�a�t�e�g�y�i�f�i�a�s�i�i�c�c�r�e�a�s�f�x�f�i�t�h�e�l�é�k�e�l�i�h�o�o�é�U�f�`�{�3�~�e�v�e�i�o�;�>�i�n�_�g�n�e�w�a�g�e�n�t�s�w�i�t�h�z�e�e�l�e�c�t�i�v�i�i�y�t�a�m�eþÿ�2�§�1�a�, ¬this strategy ifias iiccreasfxfi the lékelihooé Uf`{3~eveio;>in_g new agents with zeelectiviiy ta me
majo,1'sQ¥id and siow grfaewing C£iI1Cl?fS Eisted ahmve,

Kawai' increases in kna-wmdge of the b§ec§en;i»:za`l basis of rzzszzcex' have opeiwii up naw Qpporiunixieg §»;>;1§1¢;
design þÿ�<�1�§�f�i�i�1�&�i�0�\�f�'�&�£�§�V ¬�$sfsfeening xxxafhads (Sikma 2{}{?¥., Marin 29923, Gm: mm fifths new genamiion of assays
inoofpexatcs uiscierstanding akaaat the þÿ ¬�'�2�Y�l�Z�§�r�'�i�;�?�3�2�t�§�.�£�'�Jmnctions ami biocheznica! paihvvays thn£_r21ig,¥1£¥§eimf<>lv<:>d
with fha þÿ�0�1�`�£�$�£�$�*�l�`�~�O�f ¬�>�f�P�E�.�f�l�{�§�¥�.�'�2�i�`�~Iélxamples <>f'¥11cs::~iarg£:£s inciude the ey<:§in~Lis:;ez1cient kinases ané final spesciiicity
pixospixataafes ibiewman er af. 2002), Sify; (4'i3z'o:¢in_g¢>§f ez ai 2631), i}NA methyi zmzraafefases (Bfwinsky ez ai.
$953, Q23 Cipfniiga groteizms (i3iagoski:mny ef asf, 2662) and iflkibiirsr of apfzpzusis {iAP§ g2r£;*£ci21s{£2fm/rzrazzyc
§999}. §'mg§-xmas, þÿ ¬�z�;�o�E�u�<�¥�i�r�s�gQu; own, have srnfrizzgfed these i:mcvaii=ve assays in garimxry sczeens to nnwvef new

nxmrai prucizm anzyzne inhibisow whie:»§'1a:s1~¢ being Qarlixer ewiuerieé as p0i=:m'¥ai aneicazmer Zeazis, Ziewe-ver,_
zzsiditicm-§¥ u.r1£1arsi'an|:1¥,ng ai the Honticr o,fi>ic=§<>gj,f iwwixfca ihe zsgulaiia-n oi`<:@1I growth and the geneiic ami
bimrizacnsécai mangas ihat promote maiigzzanrsy (Hargui=a»zi.<:,y 29f§e2Z}. Thwe mrwiy identified §1;<;g,@£s»a'f@ izig-§;E~y
rekesvzmt io tim és#-¢1npmen.t of ratiii1¢fapie§forthetremmezxz<>fc0§c>_r<=ctai,mug,'breasgavamx, ii1¢fapie§ for the tremmezxz <>fc0§c>_r<=ctai, mug, 'breasg avamx,
anci grastafe cmxcem, arzé many i11_v<>E=¢f: izihibitiozz of prinieraciiofz-rawhicharacriiicaizaaéarmeixaokeé inieraciiofz-ra which ara criiicai za aéarmeixaokeé
cvciiuiar proiifcmiion (Gifatzfma ami Be Xf'1ie§ 2662). ii gemzral gmapffsitigan at: be explored én Ekis mea;-c¥z vie?
m1¥abQra£i<:»z2 w§§z Eéavariés (see 'iczitear Qfsuppom in !%ppm13)isrimuseaftargemsuchasQneegene 3) is rim use af targem such as Qneegene
produc-ts, e:2;=:yme.3 ifwzalvezi in sig;r;a1£rafzs»dus_tiou pstirways, and the pu£ent§a.§ ta nwoduiam cfaii "£s°ansi`@m;aiiQn
rm-6 apoptosis, will cnizarxce our éism very of naw ciasswoifterrezsiriaé ax1;;§ fnaéne nnuufai gsroiism aniicancer
þÿ�l�e�a�§�a�,�a�n ¬�§�;�i�§�,�a�t�1�t�;�a�s�e�§�e�a�é�$will be mmm Qfiikasiveinémasing§_%m1na§Q~rl»:§Ema!_so¥immmsiigleéshave, mmms iigleé shave,

ffm?im;f~-m§nf2f»;=esf»pif;nts"¥m~e~m@*m'\vadfanmzs:=a1r¢xss;exi"¢¥1e¥11ia1§?"a¥'s'ax§;i`i'"¢§'¥"§¢ifcf§'s°1§ar51';¥¥en;bz§1§ir§§"f§°g§ff1§f""
aitasck; by a =:1iw,rs¢=: and abaméarséi sei of þÿ�l�'�l�§�'�§�§�'�{�`�}�i�'�V ¬�}�I�f�'�3�Sþÿ�a�§�s�<�§�.�p�z�a�t�¥�1�¢�;�g�s�m�s�{�$�i�J�§ ¬�5�,�'anti §3ar~o,:1£=» i§>§'6) because 110 otiwr
t@rre§22fia'I bifrmfc Q5 »+;fm§z iias more i.El{§i`¥`3S$ himir: intsrasziions Liam time in tr<>pica1& ra.in§es*<:sts (_r*riau: ei ai.
39% }. Cr3x;s§f;i§:s'iz1gt§1¢: High I3ii{`tT§<}f <>f<:iinicz»xi1§/ zxazfni anL§c.arz¢;§:r and mixer drugs {Fams\wz1i> afafi S}e
1QQ`¥} þÿ�i�$�9�§�£�%�i ¬ ¬�`�§fmm thc smaii prepfiriémfu Sf!-¥'0§3iGE1f§`Z£fI¥f*l?1`§351_§?¥&f¥i?§ §z§vasi§§;@§cz£, {i}&1`fl' £s pcstezitiaily a lazgtge
zcsenveif af meta%mli'Lcs £6 be fmsicci For ¥lz»f.:ir anticancer BC1§Vi iy in 2£'f}}"},§f;il§ raimweaa bicszlaes, Sizrxifiarly, ihc

gm;-zz species dixwaizy a§fai¥a§>§e irz the marine ¢nvi_m;§szaent wmbined wiih fha ziniquencsss of iis wazpetikive;
nnvimnmcni nmakes marins Qrgaxzisms & riaaim Salam of structurally diverse and bioactive þÿ�n�a�~ ¬�u�m�¥ggroduc-is:
Semis maxim Qfganisms am p»;ztic:¢¢§_szr§y ficii in this regard as tiweey aiapegrmci soieky un eiflw-'sr physisai or aixeznicui
§%ai1§rf;sin Qfaim' tn azscapc prfzdaticn. 'Fha gmup <>fse:_s;si`1c¢ marhm ezqgfmiszzzs ti'aatvf@'¥1-axfcfocusad an af; fi

s1:><.zr<:er of' new gafxstzmiaé amicamser agents, ihfe zzaaczoaigfxe aué c5;amo!aaa:£;eria, azz: rich in diverse 5`l£`1l!l5§`§3§°§l`;
Qlassws of méizzral pfaéuci S, msmy of WEJEEQII IKQQV13 £¢;=r;ic arzaé otha" mepr§;§»2.*2?i1zs. pr§;§»2.*2?i1zs.

§3,i.`3, E"f8Z'EIl"8]' §"1'0(I;;fLs in Trnpi;;;;} Ijigmgg Medicine
Nawraé pwsiucis have ;;~§a;fed am abscimely cruciai rele in Hia <¥evzsEc}ma¢nz af our :wear iimiteci arsenai off

agents for Heating pmsiti-c diseases, in the amiproio;:@ai area, wfrwiriai piasais hay-fx yi<;i<$fz§i az nu'mbcr ef
asain! azgmnts, inoindirzg qlzsizziazc mid iia ensuing eleariwzcive smzctnrcs Qehicfzoqairze ans! m<:iif>¢;mine}, ariemisin-in

(13, and czfnetine {}`?hi¥Eips<>n and Wrigimt £9911 Wiziie amplmwricixl B iéxsm Sfrwpéofnyccfs spy.. pizxyas a critiml
foie in me þÿ�f�T ¬�¥ ¬�i�i�¥�I�}!H�i¢;'["`1z'm0f:i>ic: nacniziggoenceptxaiitis, ari@misinEf2E1a1s;'ccf:nt§y found soma aiiiity in this; mm

(Gupta és mi i.§?§5}_ }Q34»>r&"¢cfiomdii?eren£Sfr@;:>1omyceu~§pp,,iw;Quainmz:y;:iit£>E~arrzEnogiyccfsigleaa§iE>i<:»i%f¢$, fiom dii?eren£ Sfr@;:>1omyceu~ §pp,, iw; Quainmz:y;:iit£>E~arrzEnogiyccfsigle aa§iE>i<:»i%f¢$,
anmifmidineg §>afQmi2n1yei'11,§;§wir<>xy1:1ycin and manomycir: arf: c?n<*,s1;§ezzlI3* §<§¢:»=;£ic~f.*.! (IE. A§~£h<>ug31, originally
Qimfeéapfxi as é3°£}fi-§}3C§f'¥1'iéil agents fizcy aiscf have sigxaiiicaexs af;-iigfoioaaxml a¢ii\f%ry, segaiixst Le¢'5hmanz*a, Qnmsnceifa
amé ékgzzosparifffzfm spfxxicx; (6:99 and Yafaiiey þÿ�2 ¬�§ ¬�3�2�)�,

Firma me mariaxe emi-rmxmfsnt, ex :mmbef ¢:»fa':<1°¥¥1;1§af2~i1$ with ami;1rc;>to2x¢>2s3 zxxiviiy isave beam rewried
þÿ ¬�Q�f�e�w�sand ¥i§miex' 7¥9§¢3}, with :mme of the zmsi pfomiséng being isierpransicisfromspongcws ierpransicis from spongcws
QE' £133 §tf_mi£;f ffi8§i<°i¥11fJ'i"l*~§1`ii§2¥,{;"¢'§\';1'i,§,l1.[ cz! af. þÿ�2 ¬�)�£�J�§�_�)�,ma.nzaminc~£}fpc a£3<_aiz>ia'is {e_,g;'. mamzzmzkmc iél. (3}} Ang ef ai
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P=fs@1;r;ma|m<¢»s1:~ga1c,ri1=»~agfa¢:1 omegf imc, Fm, §.s§fsfsm;;_G§" E'§'§!<3%°< Wilfiarn §~§'s;;[;-5
ZQGQ] frenz; varirws spoamgcs énfziu-:iizag ,f%k¢§sas;s:1:zg:`rzs;>., ami bengamiéc H fi'a»m Ja.s'pf's sp, (ALia1z;cz<:sief;mi ef; mi

{)2§1eLf2y;2~f:S oftmpicai þÿ�d�i�$�¢�a�:�§ ¬�:�s�,szaah as tiucfsm easssefi by h¢Lz1:int%res have aiso ima-::fi1e<:m::rmoas§_y§'c>n1_ <:m::rmoas§_y §'c>n1_
naiuraé preéxlcza-derived nzcmicisies, which includa avcmwciin Eh imarkxsiaéz as abaruestixz) from Ssmpz0,»ny<:@§
ave;-mi!fIi:s ami its §%n'zks;m11z§:!:Ec analog iva§~n1ea1'in{}?is§mr i§}§i`5). þÿ�F�§�1�i�>�m ¬�s�§�e�m�a�f�i�n�¢þÿ�¢�r�§�v�'�i�1�' ¬�»�x�1�m�1�¢�n�t�,iiax 'rs-:é aignl
{,?}"fgSfP?¥}JfQ'!.1'}aminoamid'iéaiméoacid'(4}isanQxariapieofacEiI1i2§$i§,'uSef`u¥2m£i}>anisitiQageni, SfP?¥}JfQ'!.1'} amino amid 'iéaiméo acid' (4} is an Qxariapie ofa cEiI1i2§$i§,'uSef`u¥ 2m£i}>anisitiQ ageni,
Ad<;¥it-if:-naiiy, kaimlc acifé is an Qxfxemeiy amfixi rwé in xzeaxrohiclogy, ami mas deiineéi an entire eshass ai"

reuepiass icncswzs as 'kaiuaie raszsaptzsrs' §Mc(3a=,~:r at ai, i§>§f'S},
Screening £:¢ncstriai and marizze rxaiural producgs fear ;¢<"£di<£i0rza§_
chmrwlywcs with antipmszitizr pmperrim: slzouifi ba ymduciixfe in
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=

'
nsfsaéawxidin §!c{1} H

wma *gi
, _

` , , . .
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»~, fm, drags in ihis arm, one which pr§ma:ri§y affecw £|"ai~r0i WGYi£i ;a<:»;3u£at£f3s;s,
N

sm: such tizszf iaxzige þÿ�§�§�¥�§�?�i�§�I�3 ¬ ¬�T�.�i�i�§�C�&�§ccmrpaniea are nor able io directly
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£1@s;;:»i1a1S ami issaiiiutifiszres aciuzriiy þÿ�§�<�:�>�<�:�f�s�i�§�s�i�n�i�}�;�i�§�1�c�£�9�5�r�' ¬�}�{�§�(�i�E�r�o�p�-�§�. ¬�a�.�£in i};i§1c£ þÿ�9�5�r�' ¬�}�{�§�(�iþÿ�E�r�o�p�-�§�. ¬�a�.�£
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B.1,¢§. Naiumi Praziucts as Agraehémécals
Mama! pr<>ciL1e£s have aim pifzyexi an imprsiians' mic in the désasvfxfy aneii ci-eve3;>pm;f11a:w agmclzeznicais,

bcfih hisizori-L:ai3.y <55 Wfcii as irwriz Q<>r§£¢saf1§znr¢1:§eoz§s§y. ,iw Qkiczr (i§SQi}¥f§§§' snppnriing this prsrizisn is tha! of
~n::z=¢i~siQr§1'f%»mn-r&frc~Jsfþÿ�p�a�n�e�w�*�b�a�i�:�'�w�Q�r�m�'�;�£�'�;�u�z�a�i�>�r�i�z�:�v�:�f�z�f�f�'�e�f�s�'�?�w�f�f�z�f�:�¢�p�v ¬�i�1�§�'�:�'�"�F�-�Q�i�'�t�1�>�w�i�'�§�"�f�g�"�'�r�:�f�>�'�<�§�¥�1�'�"�r�e�p�=�r�3�»�1�'�£�*�3�"�'�§�"�?�r�f�a�"�1�'�i�'�f�"�§�"�"�1�*�=�§�§�I�»�£�f�t�'�I�'�x�'�z�2�i�¥�f�'�"�"�"�"�'
than-1 rizzasecis iamlifxg near ma w;a=rms were rapif1»_§y'i1xca;;>a¢i£aAa;E 21135 sixbscrqufmtiy flied, eariy marimz nwrfai

yfmiucis r<:s¢ar<>l;em §'s~z>Lat¢d_ an unu2ua¥ þÿ�S�=�a�i�: ¬�u�rCOI§¥.£1§¥§fi}§ heiamoycle, new-istozxin (52 i*ias?aii'nGi£;> and Qk-aécixi
§_'§x°3(}}. fiyntimzio nanqiificaiimz o_f`¥hi§ s¢inzcEurs< rzrsulted in the simpii i3f,:=;1 dmévativc 5, said 1x1'a<3¢r this name

}?a<§an, so ima; insce;:% infcsiatimns office filzkis (¥"§as§2im»z>¥,o fa: ffl. EWS). A mom recent .su<:<>=2ss story mf a

mmm; pm<§;;m iénfiing utiiiiry in agrEz;:a§;n;~¢ is rerprcsenrezi by the sgxinosyzzs Qklirst ei al. 2%?9i}, a ;'mv<~:3 Qamiéiy af
þÿ�f ¬�;�x�n�1�<�¢�1�1�t�/�a�£�i�o�z�1�_�»�>�e�i�®�z�i�v�<�¢�d�`xwisazai gsrociaetx- dzat axhibii ;;'f~owzzi §.r1s¢§c2i<>§dai aetivities. A zzaturaiiywocexzrrizmg, mixture
of gpizmyn A ('?') and sp-ixzosyn £3 (Spmks 26%) i§ said as Spinesad <>r'I'mc¢z' for their :aziiiiy ir; crop ;>rcsi.¢ctiz=e
a;z;>iéa>atioz1s` iwiezmiiaé app§i<:a£§on3 ofilais unicgu-as cizemiczzi family of macmiéées have 33243 beesra ifmvcsxigaiexi En
the fi¢¢§,d <5f`azxim:a% beaiti; {£<1i'f~si az ai. iZ£>O2§, i*ue¥ebyilwsesuccesses,theSaarchfor1zusfe1;m.;1m1gzfgwé-acts by ilwse successes, the Saarch for1zusfe1;m.;1m1 gzfgwé-acts
wifi; Gévengze agrociaenzicai utilities has krierasiiiedg a@f.zz_1if§§if>t,ie 3 1§}6»SQ (S) wiliasiz is acxive tc zxmzaioeicas ami
haimixztiws {'"i`::%iéfai.2<}§2},and§Q2~)¢¥§s-evimaeEi09),aciiwc33ahefbicifmagent{Mac£asefQI.213613,are iéf ai. 2<}§2}, and §Q2~)¢¥§s-evimae Ei 09), aciiwc 33 a hefbicifm agent {Mac£as ef QI. 213613, are

exasxrgzica. ins-1 as éfr þÿ�p�l�'�a�f�»�:�£�~�z�f�1 ¬�,�<�:�f�:�u�£�.�' ¬�<�:�a�1émg éeveiagarraens, samurai pr;:~playacmciaim¥einidentifyingnew play a cmciai m¥e in identifying new

ané us§;are:if:¢ ciieuwtypes thai §¥'1»;§w asefzii agrec:lvcf:prcperftiaaxandas3=J¢h,ir,¥1:niif5f1mw"i<;aci prcperftiaax and as 3=J¢h,ir,¥1:niif5f 1mw"i<;aci

sQmp¢un&a'* as wcli as ww targets by wixiaia ta iahiiait þÿ�a�g�r�i�c�.�u�i ¬�\�:�:�¢�a�§pests*
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§3.2,.§. 'B-isfdivvrsiiy a§"1'e;°ms£riaS Plmiis in mamma

Panama is ma excellent $iti-2-if1~#hir;I21 ta nzn.df:ria-ke fa dm; c¥i§;;:f>vf:;'y program 53631156 þÿ ¬�f�¥�`�i�¥�§�=z;zx:=~z1rpzxss<::zi
fl<>r§§2i§; l§icr11}_\{~§§§s§;i=xvi11¢¥i_vfi§f§_§,g,§;;;3§s@S h211'§i§a£S of þÿ�t�"�i�?�e�a�¥�1�_�§�<�>�'�v�' ¬ian 551% }_Q1>fif3n§§§!{fN§§§a.=,. §2§3§§§§§*_fi§>?¥¢$1l$ancimmm §§§!{fN§§§a.=,. §2§3§§§§§*_fi§>?¥¢$1l$ ancimmm
¥**¥i2§ 3§6!2Si3(l {52ev, 05531) P9»§1& 0231, 53f>Wf**»"f**5">|"f ¥'¢*ff1'w*%G'>
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Pnmfpal !avasté;;at1s;iPff»ga22'z£>irsm<>r{Lasi,§~`ir'sl,ff¢1i4J§$la}; þÿ�§�=�f�{ ¬�i�§�;�@�§�§�<�,Wikligfm i»¥@rzrg
éboézhiii fvrests. Panama £5 »::<>f1aida1'<:f$ a inioéivcrsity hoispoz sénce 51 iies af 3118 r:<>f1i¢r afiiw regéma þÿ�W�i�§�1�¥�}�l ¬
grfemest. cancentruiion ofterreatriai plan! spzzsies in the wa-r§fa¥ {3>°5§9{3i} þÿ�s�p�¢�<�:�i�e�a�!�'�¥�i�}�, ¬�?�{�}�0RHF, Myers ef fri. QGQQQ.
In part, mis is bczzausc Pmzafnzz iizzks iwn c:<,m1'i>rxcn£s and has iarge gradienis £n minfaii as1é~a1£itu<¥¢ causcfi by a
mmuntaiiaoss izackbone. ?:=mama*s 11r,nivqL1<¢ §<3~OgI&§>?¥i£.2 prfsiiizzfzz means ilzat ié is home to Species Horn hom
iifentral and gillfiil America ami ii' is aaiimatmi than tbew W over 13 iiile :cms coniainizzg baiween 8,5iii§ ané
þÿ�§�, ¬�)�@�Gspfzcifzs of fiowering pimms? þÿ�i�f�i�"�§�» ¬�>ofvfinich are fmée;r1ic{Tesi E97 1, Dhkrcy i'93?, C{`°3l'i`$23,}1§&3¥`S. com).
Furtielzxxzwra, this tarmsiriai ziivarsity oaczzrs wiihin a raiaiivciy wail ané aecessibie area, making soiiectifzms
aaé fecfsitectiozxs feasibick

13.22. =C§'1emis£e"y and 2\f1Aesiicia:1x1iy~l~Z&i4>va;1t Activity of Panama 'IE`¢;r;'£~>,<§ErEzni Plants

fwhougk Psmarws ima some QE iéxe greatest weaifh of veggxzfative spscéas in £3112 xwrini, tha: cwmicai
ccfmpofsitioxx of ibm; plants; izas been; st1:<£isd.r=e£aiiv@¥}' iitiie ami mos? of ilsezse inveaiigatiws have been aarrieé
Qui: by mn»Panzzr11a§zi:»1n msvaarchers. 3"if>wmf<:f, ex :':§1n1bcf'of bioactiafcs pure conxpomxcis haw inwzx z'<:;§oz'£esi'i iE'rc;m
I:'ar¢am=~miaaa _gtdam species. The p:ruQ<>unw§ a<:£iv§'£y of iaavzss mt" Annww ;¢w7puf°ea {`A~;1¢uor¢a<;e\&£>)= agaizasi Larvae
Q5 tim ¢'f¢2(?EC¥ Hégjépif was; ar;iribu;a§ale is 6 aoetxsgenizls, cf wiiisia ,fmnpureaein I (i%} and 2 were neva! (Cepmnu
ess ni, i¥?il3}, 'iiaese camimuiacis a.¥s~:> showed aniiiizngal aativigty agaizzsi £1`¢:f,r:df¢:.fa afbfcarm Thrzzffz new

fxapixihoquirsones frenz £h¢ roots of Qoréia !i11fza»§i{}3£>I'agina¢3f3a¢}, izxeiuéirrqg cf»ré_§af;11iz1.<>n¢ 'E (1 1), wefe aciive
against gmiiew ilévcr m<;mj;u_ii<> imvae and Clfzrféax þÿ�l�f�f�f�;�'�s�S ¬�£�e�s�n�i�.�i�9�§�3�)�.�T�h�e�i�f�w�z�a�n�i�a�n�i�a�x�;�s�h�r�u�b�P�g�g�s�e�fþÿ�l�f�f�f�;�'�s�S ¬�£es ni. i9§3). The ifwzanianiax; shrub Pggsef
v££iifrzfnu!um (Pipe:ac¢:a=:; Gaiinis and Wiczmwr 1§93} þÿ�y�_�i�=�:�k�; ¬�e�f�,�itwo new ;§hez:;o§ iierivativm, one of wixicix was

rcpsiieui to §f>a§&uttf2:r was {viEl_immuiézx B, §iZ;)' Frezlyiawfi tmzzzzraigz agzié écrivazwfes, inciuciing aim new

r:1¢f§2yi£ai:>ogarza£e asia? $333, were szsggesteé is pzevéde an cffeciive n;z't§Jra1 ciefcizsm against. lleafoautzer iam hz fha
icaves ci' P. :af;><;>gw:z aim iitazjf ware found £9 be rafpeilerai ai or Eaeiow tiaeir agzpa-seat namrai concentrations
(iioussis ef -af. _§§¥9i}}. Six prenjyiaicd bczzmis: acié þÿ�§ ¬�?�`�£�`�E�`�V�2�L�t�i�V�f�5�Sþÿ�i�i�i�A�¥�d�§�1�'�]�f ¬�i ¬chalcoaws were isoiazed i`1:<"ms ilu: imsves
ai' F, ciiéazzwz, and i'<>ur af ihe bcuzzoic aazici dwivaiives fiispiayed antifungal Qmperiies againaf <{;'ia¢fos,wfimn
ffzfcmerinanf~--{»'1?ef~r2»aw<:~--E9§=$-}=»-fi¢l2¢z--an=tvin."'Qez'¢gsa1-1m=.i'¢~c:ei;afacweF»1§fa¢>eha:fisv~-;a;fa@¢:n¢:dcf¢a~{eksmz*a@sae§~»yie~Ld¢d»~a~
lz1cbn<;~pl1;~f¥Izmx iacione (14), 9. þÿ�;�>�r�e�n�y�E�a�.�t�e�£�:�a�n�d�a�,�3�»�1�'�z�1�e�f�§�h�y�I�g�a�t�h�e�r�i�i�a�v�c�m�a�s�t�i�x�:�a�<�:�£�i�_�v�¢�>�;�;�»�r�i�_�1�1�c�i�p�i�a�s�,�a�m�i�a�n�i�1�w�£�2�f�i�.�v�'�f�f�i�T�H�v ¬�»�¥�a�~�¢�{�R�;�1�h�a�i�i�s�§�9�9�§�)�.�T�h�e�f�s�c�e�t�y�i�r�x�z�z�i�e�I�a�c�i�u�m�e�(�3�4�)�a�i�m�s�l�w�w�f�s�é�v�e�r�y�h�i�g�h�Q�o�x�i�c�i�t�y�(�2�§�L�g�¢�'�[�f�¥�k�_�§�,�]�a�g�a�.�i�n�:�§�i�l�n�z�i�r�z�m�n�k�c�z�x�f�a�t�é�a�e�c�y�w�s�.�A�n�z�m�x�b�e�r�o�f�m�u�a�i�i�y�i�f�m�o�w�x�z�a�i�k�a�i�e�i�d�s�h�a�v�e�b�e�e�n�i�s�f�p�f�k�f�c�d�f�F ¬�1�2�'�{�§�P�m�z�a�m�a�z�x�i�a�f�z�p�l�a�n�t�s�.�T�i�m�s�t�e�i�n�£�:�»�a�1�:�i�<�o�f�'�.�S�'�f�Q�é�v�v�a�l�a�a�f�f�n�r�g�i�m�é�m�u�§�m�@�w�n�a�i�k�a�l�q�i�é�s�a�n�d�t�i�m�n�e�w�i�¥�>�o�g�a�i�_�z�1�e�»�t�y�p�e�a�é�i�f�a�l�e�i�d�,�i�f�w�v�a�m�i�g�a�e�(�2�5�,�M�a�d�i�n�g�s�v�e�i�l�i�a�e�f�a�f�.�§�§�§�'�6�)�.�£�n�i�i�r�E�i�;�=�i�£�i�<�>�f�s�1�_�Q�S�S�w�m�a�l�a�r�i�a�i�z�z�f�a�z�y�m�e�g�i�a�s�z�n�e�p�s�é�n�l�i�b�y�f�m�z�t�k�z�z�l�r�a�f�z�-�I�e�x�i�r�a�c�i�s�»�:�a�?�t�h�e�i�e�z�w�e�s�a�n�d�S�i�e�n�a�{�:�>�~�a�.�r�¥�5�;�o�f�,�é�£�f�1�i�z�.�f�a�f�z�d�i�n�o�c�e�p�i�m�l�a�{�I�¢�$�g�i�.�i�§�¥�E�§�I�}�G�S�§�£�?�}�i�e�é�t�o�i�i�a�e�b�i�o�a�f�»�;�5�§�;�f�-�A�g�u�i�d�-�e�m�i�E�a�o�l�a�i�i�c�m�o�f�t�w�o�n�e�w�m�a�m�a�-�i�f�x�s�a�i�k�a�l�o�i�f�i�s�,�i�a�u�é�a�x�z�u�i�w�h�i�a�f�n�i�n�e�s�M�(�1�6�)�a�n�d�L�5�(�Z�i�f�f�,�Q�V�Q�B�Q�Q�R�e�x�a�f�.�2�0�6�2�5�. ¬�§�'�e�;�;�f�}�z�a�@�£�i�s�:�`�f�z�e�m�.�w�a�s�$�i�3 ¬�,�§�w�§�z�i�w�b�s�:�i�i�w�b�o�t�u�n�i�c�a�i�s�o�u�r�c�e�o�f�'�`�P�a�r�a�&�I�*�f�¥�z�3�n�i�&�z�1�§�;�w ¬�=�a�9�,�a�r�;�e�m�a�i�i�i�:�s�f�f�m�p�w�i�d�é�i�y�u�s�e�d�5�2�1�t�i�m�t�f�e�z�m�t�s�n�m�i�0�?�g�m�i�s�o�n�i�n�g�s�{�¥�{�a�£�$�`�i�§�i�z�i�6�2�a�i�,�9�9�8�1�3�.£:anda,3»1'z1ef§hyIgatheriiavcmastix:a<:£i_v¢>;;»ri_11cipias,amian and a ,3»1'z1ef§hyI gather iiavcm as tix: a<:£i_v¢> ;;»ri_11cipias, ami an
i1w£2fi.v'ff þÿ�i�T�H�v ¬�»�¥�a�~�¢{R;1haiis§99§).ThefscetyirxzzieIaciume(34)aimslwwfséveryhighQoxicity(2§Lg¢'[f¥k_§,] §99§). The fscetyirxzzie Iaciume (34) aim slwwfsé very high Qoxicity (2 §Lg¢'[f¥k_§,]
aga.in:§i lnzirzmn kczxfatéaecyws. A nzmxber ofmuaiiy ifmowxz aikaieids have been isfpfkfcd þÿ�f�F ¬�1�2�'�{�§Pmzamazxiafz plants.
Tim stein £:»a1:i< of' .S'fQévvalaaffnrgimému§m@wnaikalqiésandtimnewi¥>ogai_z1e»typeaéifaleid, Qévvala affnrgimé mu §m@wn aikalqiés and tim new i¥>ogai_z1e»type aéifaleid,
ifwvamigae (25, Madingsveilia ef af. §§§'6). £niirEi;=i£i<>fs1_ QS Sw malariai zzfazyme giasznepsén li by fmztkzzlrafz-I
exiracis »:a? the iezwes and Siena {:>~a.r¥5; of,é£f1iz.fa fzdinocepimla {I¢$gi.i§¥E§I}GS§£?} ieé to iiae bioaf»;5§;f-Aguid-emi Eaolaiicm
of two new mama-ifxs aikaloifis, iauéaxzuiwhiafnines M (16) and L5 (Ziff, QVQBQQR ex af. 20625. þÿ ¬�§�'�e�;�;�f�}�z�a�@�£�i�s
þÿ�:�`�f�z�e�m�.�w�a�s�$�i�3 ¬�,�§�w�§�z�i�w�b�s�:�i�i�w�b�o�t�u�n�i�c�a�i�s�o�u�r�c�e�o�f�'�`�P�a�r�a�&�I�*�f�¥�z�3�n�i�&�z�1�§�;�w ¬�=�a�9�,�a�r�;�e�m�a�i�i�i�:�s�f�f�m�p�w�i�d�é�i�y�u�s�e�d�5�2�1was þÿ�$�i�3 ¬�,�§�w�§�ziw bs: iiw botunicai source of' `Para&I*f¥z3ni&z1 þÿ�§�;�w ¬�=�a�9�,ar; emaiii: sffmp widéiy used 521
tim tfezmtsnmi 0? gmisonings {¥{a£$`i§izi 62 ai, 99813.
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þÿ�*�~ ¬�;�#�3�£�>-rg QM w rw 5.7;-1¢:;:~i<;»=2;:rx2<:1_§, ,ff  in

u§1ovaz;zsE1za:{§fr?} buefvuxuaclliamimls

B,2;%. Eiomedicx Prvperiicxw <¢§`l§*a11:m'1:;e '1`eme:a£ria¥ Plani Elxtxfwazfs
A m1xI'iii21f§a of l'zmmnani:s.r1 piam crude extracts have been msfaé £12 divfsrse bionmiicaxi assays carrieé Qui

by Ike Mrzarnzl-~Esasezd x'@sQa1'c¥§ gfc ap Qffir; fizxpiaz in éhfcir þÿ�£�?�> ¬�l�,�§�'�§�f�jfsmdies an snedicinai pifmis 'frfam Faxamzaa,
#extracts frzsm 3 spasm; were szzxcfsswzi fbi? isiomeéiaai mziivity :md tuzcicéiy in rats; (E;;msi'ica~Avciia ef af, 3985).
`&'~!%a;Z_§a tim w<,';r;=;<;§ 13? WZ gf<>i¢fer¢'zf¢1-incre&5¢£irlwtmr acxivity, ai! mixer eximcis <3~°:c:e::sseamoractivity.Six amor activity. Six
þÿ�g�z�i�a�s�l�a�t�s�i�n�c�r�c�<�'�1�;�s�S ¬�i�s�¥�r�§�f�;�¥�L�f�r�i�£�i�Q�f�;�,whiisz þÿ ¬�¥�3�1�§�1�'�w�e�r�¢�.2§li£l¥.§'»3SiG. 'I`£1§r;;f~f`faur wade exzracis of3?'@z1z1zrzaz1ian plants
regpresenfémg fi games; of §0,;c3§§§§gaccas;5:;z3§_§w§1;§;ci¢s of Laggggvagc were sg.3§§cgix¢xzt§y acreened for

_WW _W

mes séafssab QRQQ. was;
'

"
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vrsmnpaz znmagawravgggmm mmm (me. ma, meda¢3:N®E_F§WiC§&, Wiliigm Hgnggg
antimicrobizil a~::£iv§t_y zfga§ns'£ 23 i§ac£¢r.ia§ strains and 2 yssaasts, ,ané czymumxicisy against HeLa and Hcp-2 912:33
iines {_£3¢21zaIez ez ai 19%) 1'if%y~t§;1zperécntmfthepiamexiamcishadsignifiuafxtantimicrmzbiaiastivity perécnt mf the piam exiamcis had signifiuafxt antimicrmzbiai astivity
against ai ieasi 2 of tina ies£¢:zr;;mzi3ms,, whik: 256% gsassessed Iiiggg <1 £90 ;,:.g?rnL, againsi Que ceii ~i§ne.}. Amxys
far ifrirw sixrimp tszfxicify, tumor irizhib¥§i@n, DNA-£n£¢rcaE.a£iQn am s¥rr»z2<>gen§»:: cytoioxieify wen: c-arri;z<§ gm; on
cmde exmzcts from 2§ pianis useé in tmdiaivonai nfzed.icir1§2{*3upia as ai. 1§£¥6}, Tha metfzangi exiraszs of 3
pkanis ware aciive in the QNA~in£¢|'¢:aIa£éon agsayg 16 ofihe 20 mmhazmé eaaisacfs were amive i_;1;1oLafs;> <1ie;k
iufmlf inhibiiéon assay; oniy 3 faxxtrérsnts were cyzlotuxi-u in me slofuagrsxnic assay, whim Z3 ef ihe EQ extracig zcszegl
were tQxi»c tc; *arise slvinap (I_£g,@<< E99 p;Jm_}. Tim c©;1~e§a2iQnof bifinc si"z1'imf> aciii/ity w§£ix f3?~I£s, in1£<¢1'<;aIsx2§on
and fumnr inhii;i£Eo=n su;>;iwts abs use n£`t%1is rapid and ecmzomicaé bieassay in acziiviiy-guidfad £%acéi,ona1i<§za of

pEa1niw;§1*aets (?a5e;,»=e: mf af, 1932; Bam! an Iheir traditional uses in the tmarnmzi -of h3»'g_>¢:rte:x,'~:iorz§
cfsrdinvasgzulaf, meniai ami fceciing fiisozziefs, ii? Pzanaxzzaszian piarm wafe selwwd, producing £49 exifacas ibm
were screened using þÿ�f�a�s�i�i�o�i�i�g�a�n�a�s�s�a�y�s�{�G�a�b�a�§�2�f�z�f�a�»�G�e�~�m�'�g�,�e�2 ¬�3�0�¥�}�.�S�e�v�c�r�a�!�o�r�g�a�n�i�c�c�x�i�-�f�a�c�wassays {Gaba§2fzfa»Ge~m'g,e þÿ�2 ¬�3�0�¥�}�.Sevcra! organic cxi-facw

þÿ�i�r�1�h�i�_�b�i ¬�e�;�E{3i~I}-M' I! binéing iangiotsxmsin EE :WS rceeptor) by mme than 50%. Twa e§¢1z~ac1;e; were pcieni
irméxibiioases of £5.13 {Z$H} 'NFY þÿ�t�'�1�i�n�,�c�i�.�i�f�;�,�g�(�_�1�1 ¬�s�1�:�»�r�<�>�p�@�u�p�t�§�»�d�¢Y Y! zefsfxpter). ifixtrazts from 1% diffwrwi- spczciara staexwzci
high þÿ�i�n�§�1�§�b�i ¬�~�i�.�f�m(}f§71G {3i~£§ }5Q~I23 bizxdirzg{endet?1¢Ién_~I ERA) r@<:~apt::|f) in pr'¢¥_imina1~y scwening, A, mm:

reccmz Focus in the Gupia a'@~§§earc%§ gfcrup har; been the éesiing sf Iwzazmzzim rne<;Ii¢ina§ piarxts far a;;ti~!~I`IV
azciivily. §,>:£='a::»is et"39 Qiarais wer*ci;¢:s.1e<¥ §?=>r the inhibition of £~I_iV-inrinceé fzytopatbiz @?£"c~:§s in eulmgeé: wie,
}l`iV~wv¢xs@ ifazwcripuzse ~(R'E'} and i*§Z`\?~;zrot¢a=.§e þÿ�{�i�'�I ¬�.�)ifrzzzyxrwss {IvIa£su5e mt ni 5199),

33.3. Macmp-¥zyi.i»: Algae ef Paalazaxa
B.3.!, Qifxiiversity nf Maempi1=yti1: Aifgam in ?§§an;a

Iiecaaams 5116 iwcfzvrzfixfzziaa aiandiuga Qi' uzaAc§@phy§iQc a¥g,,aa are diverse: ai Kama Phyhzm ¥e*vf;¥, ihefx: is inéaamrzzéy ewan

gffcamer gezeefic aiiwrsiéy amorgg algae Efhan in iexzresiréai gslargs {i;ii§§eu~ ami i,_i;i3_far þÿ�Z ¬�B�§ ¬�3�}�.'I"h2: þÿ�S�G�1�¥�§�'�l ¬�»�1�`�I�\Garibhearz
Sea {'~1i<>a§ag;ua, (bam Rica, Easxanm and iflmiumlaia) is Emi io sm iioia divezséfy ot`mzz~rixze :ligase ibiza is criiifsexi iQ ccsmi

þÿ�z�e�w�f�s�i�n�x�c�t�a�r�e�y�h�e�a�~�i�&�h�°�;�"�a�m�f�i�"�§�a�i�§�z�g�e�<�;�f�c�1�w�m�i�c�a�i�"�e�@�=�c�i�e�x�4�:�"�"�#�;�§�n�'�£�`�G�m�x�1�"�f�r�r ¬�1�z�i�y�;�"�i�;�'�f�"�¥�h�¢�'�f�f�a�s�i�"�¥�°�n�'�r�&�'�"�f�1�e�r�:�'�2�§�d�i�.�'�°�$�"�<�§�r�§�i�3�,�?�'�a�*�s�i�'�f�i�g�'�£ ¬�¥�*�f�1�'�§�i�i�¥�i�¥�&�"�"�"�'�"
£¥@f;fE survay of ?zmama ¥:sf-as þÿ�)�E�f�? ¬�¢�f�lþÿ�I�T�§�1�£�i�"�}�i�'�§�3�I�'�i ¬�¥�{�{gléarkn 1532), a1ih<:>~zzgI`z a iaazmrifzxi of 5-méies Iazzve ilmarsed an

;;ar£i¢:u¥a;r g§:x1=':ffa or Spaoiss (Hay and C§air;eS H845 %£e1y amd Nerds 3935, Kiiaf 42326 Nsrris, 1%-S}. £*I»rzweve;',
þÿ�L�i�'�£ ¬�'�1�<�:�§and ;,i'lf£§cr':~: (23%) £e¢:f>§=f szomprcfzernsive ami detzxémd phctogreagwc wofk an þÿ�C�?�£�{�`�l�b�§�"�} ¬�¢�£�1�I�1i?.§:@i*i'¥ar1ts is of
þÿ�; ¬�<�:�f�n�,�e�r�z�a�i�c�i�i�n�i�z�u�z�o�n�m�m�i�a�;�a�2�s�s�.�¥�§�;�m�§�;�x�*�-�i�s�o�f�b�o�i�l�s�r�z�z�a�s�m�a�n�d�m�i�c�f�f�>�a�}�g�,�a�¢�A�i�s�e�,�r�e�c�z�e�w�i�y�e�c�r�z�z�p�i�f�g�i�f�e�z�i�-�;�i�<�;�f�f�;�;�<�;�»�m�§�z�m�e�a�r�c�h�i�a�y�W�y�s�e�:�{�i�Z�{�3�i�2�2�,�U�n�i�w�r�s�i�f�g�f�o�i�i�m�i�s�i�a�z�a�a�)�é�c�s�s�f�i�i�w�f�s�a�n ¬�3�X�'�£�£�E�Z�?�.�,�' ¬�f�1�'�<�3�s�n�r�s�f�e�g�f�e�>�f�`�t�i�1�@�m�a�c�r�o�a�l�g�a�i�E�?�§�0�§�§�V�§�§�'�$�E�§�£�}�"�i�n�F�a�m�m�a�a�k�m�g�;�b�o�t�h�4�:�0�3�5�3�1�-�§�,�a�m�i�r�e�p�o�f�t�a�a�n�i�a�m�c�a�s�s�o�f�1�2�5�%�E�:�1�i�§�1�e�§�Q�w�§�e�s�i�i�n�m�e�d�z�1�'�:�2�1�c�r�<�:�a�¥�_�g�a�§�f�I�i�v�o�f�P�a�;�;�_�a�f�r�z�2�2�,�i�r�z�_�a�;�i�L�z�d�i�r�z�g�§�1�r�m�=�i�~�:�>�u�s�r�e�c�a�r�r�i�s�,�o�v�e�r�4�5�6�t�a�x�a�¥�z�2�1�a�f�s�:�b�e�e�n�é�v�c�u�n�m�n�t�e�d�i�a�d�a�m�.�A�s�u�r�v�e�y�o�f�t�h�e�i�i�z�e�r�a�c�u�m�a�i�m�w�v�e�a�i�c�d�t�h�a�£�z�r�z�a�»�:�;�z�z�a�a�1�g�a�E�f�i�i�v�e�r�s�i�z�y�i�n�?�a�f�1�z�z�m�a�i�s�a�a�£�1�§�a�1�1�y�'�.�h�§�g�§�'�1�e�r�L�h�a�z�z�i�n�m�u�s�t�o�i�i�r�c�z�o�n�a�n�i�r�i�e�s�;�a�f�e�i�f�l�w�r�m�e�C�a�r�i�i�z�b�e�é�z�a�e�o�r�i�i�w�c�a�s�t�e�r�s�:�M�o�i�t�i�s�f�'�i�§�"�}�'�S�£�)�I�'�2�0�3�6�)�.�L�é�i�t�é�e�r�a�m�i�L�i�f�t�i�e�r�E�x�a�m�:�a�i�s�o�p�r�o�d�w�z�a�d�a�g�e�n�w�a�i�g�u�i�d�e�t�a�i�h�eaici in izuzonmmia; a2ss.¥§;m§;x*-is of boils rzzasm and micff>a}g,a¢Aise,reczewiyecrzzpifgifezi-;i<;ff;;<;»m§ Aise, reczewiy ecrzzpifgifezi -;i<;ff;;<;»m§
zmearch iay Wyse: {iZ{3i22, Uniwrsifgf oi imisiazaa) écssfiiwfs an þÿ ¬�3�X�'�£�£�E�Z�?�.�,�' ¬�f�1�'�<�3snrsfegf e>f`ti1@ macroalgai E?§0§§V§§'$E§£}" in
Famma akmg; both 4:03531-§, ami repofta an iamcass of 125% E:1i§1e§Qw§ esiinmed z1':21cr<:a¥_ga§ fIivofPa;;_afrz22, of Pa;;_afrz22,
irz_a;iLzdirzg§1rm=i~:>us recarris, over 456 taxa ¥z21afs: been évcunmnted ia dam. A survey of the iizeracum aim
wveaicd tha£ zrza»:;zzaa1gaE fiiversizy in ?af1zzma is aa£1§a11y'.h§g§'1er Lhazz in must oiir czonaniries; afeiflwr me
Cariizbeézae or iiw casters: Moitis f'i§"}'S£)I' 2036). Léitéer ami Liftier Exam: aiso prodwzad a genwai guide ta ihe
SOE1§flC?f1 I'a¢i£i£: þÿ�£�1�<�>�r�:�a�{�I�!�.�i�3 ¬�)�3�}�.The Pasiiéc and Bay ea? Panama zones 0f`P;1n&ma'3 :¥<:>n£E;ern aaé þÿ�V�f ¬�S�t�£�5�T�3�`�i�S�§�1�0�I�` ¬�~�$
rfzmaizz less weii cikamcimémd 505-their aigzzi fiévemiry and lmixiwlx tim; the =IITas"£§1b<:an, aw this reprL>:s¢;;s§ rw; Qi'
3313 Qfuistsmféing þÿ�0�;�3�p�»�;�>�r�i�u�n�i ¬�i�c�sfor z§is<><>vandmafizaeisiedivarsiiyigmntoxyinEfiiffipm;x\f§e»;i£43355mogram. and mafizae isiedivarsiiy igmntoxy in Efiiffi pm;x\f§e»;i £43355 mogram.

B.3.2K fiirenaisiry af 3%/I=;<:r<>;.»£x3ftic Aigae
Qwfmeilic diversiiy norrrzalgf equates with diversiiy in me Qaps-fs þÿ�£�§�'�£�`�§�a ¬�i�z�w�a�3�=�sibm are useé iv wnsiwat sfcccsfsaémgf

-xzmaifaoiiiczs, auaei f'§<::;cc, þÿ ¬�¥�z�eþÿ�i�.�n�i�2�<�»�;�r�§�a�;�1 ¬hiya §¥iv§rsi=ly aunf/mg r'mx<_:;"of;¥ga,@ re.-m1§ts in };ig1'siy fiivefse rr:1c»lcuu§a1'
þÿ�;�@�r�¢�§�1�i ¬�f�:�M�a�x�i�m�n�'�z�a�<�:�f�<�§�a�i�g�_�a�»�e�,�t�h�e�£�E�r�s�L�g�r�o�u�p�o�f�m�a�r�é�m�i�Q�r�g�a�r�a�i�s�f�i�z�s�£�0�b�e�w�i�é�x�s�l�y�i�a�v�f�:�s�¥�i�;�1�;�;�a�l�§�s�<�,�l�f�r�g�r�r�u�n�i�q�u�eMaxim n'za<:f<§aig_a»e, the £ErsL group of marémi Qrgaraisfizs £0 be wiéxsly iavf:s¥i;1;;al§s<,l frgrr unique
þÿ�o�£�J�f�§�f�s�§�i�t�1�1�§�§�n ¬�s($<:§1»fmer £§"f`3}, hzwar þÿ�y�i�<�:�E�< ¬�e�c�ikbs gfeaiesi n¥§ff1%¢-L* of S%f'1=t<;i=,12T<:S in ik# iiiefafare which are uf =div::rsc
sirucmral Eyge {"I"r§§1g,:>di §9§?"F). The meajar irands, iz; ihe brown algae izuaiucie sf:s<;Lx.&¥e:z°{>enf:s and

38, Su:»;7u£<:i iff fd. 315562)-,phiazwxngiucinoi derivatives (19, Gioznbiiza ami Sa}zm£<;l% ¥&¥99}, mixed i:>i0g@f;csi5
tcAr;wene~quin<>zz<'a (ag 29, E?'ff;5ssls Qi (JEL i,§§'§}, and o:<_3f§i_pirzs {f2;i., Tcrcld ef af. if§§3). :in ihcz red aigm,
kxr.IQgex1at_=zci rerpeaes o'E`v1%riQx1e§ mes 552, Brita as ash '21'§£>2}, b-rarfmphenoés (33, I<'.w"il1ara, er ai. 'i9§5?},
a,c¢fy§fme»cf;>nta.iz1in§; Pafiy acids (24, iliopfsuiau ei Qi. 2062) ami oxyéipius (25, þÿ ¬�§�f�£�i�E�3 ¬�f�»�£�'ez ai. §9%6} represaezzs me

fz1a}-or trams, '§`h<> green aigan have beam fbund io Qafmiim 21 uumtxer of £2Z"i£1S1l23%`§ þÿ�$ ¬�$�{�§�&�1�§�'�f�i�L�¥�@�1�T�£�`�§�i�(�f�$and

~§§ii';¥}'§3C¥1{}§dS gééi _¥¥iQ}7§QiiiQ§=;§I QI. 2{Z(§,J§}~§g_'gz¥ 'f1a§~o1§ mated ;;§3¢g§Lg§§_t§§§i; D@ria 21 nf, 2§=32};&__WWWW
mas; aawjaa ;12@v.~115;ez; Pm <1f=<#mw1#<>r> F¢f=w2»P#=9w
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1:1sf;2,!~di1m<>a~';~»i,5 diieyafmnyéxmytp emu (15)
V 3*-vm1?»°m'~?=¥»r¢1<>=<§¢»"y1»<>;>0f (BT)

{$?1}-i3»=¢;.lii;§.1r¢:i3s>im'Qet:'.:(2-1} agmsi§§i§¢=?<1itc (253 _

iwwmfer, reiativeiy 'few zna<:a'oaiga§ mwmoiiics have. wen m;>or£f.>¢i as paaaassing useful Iniozmfacxdinai
aoiiviiias, primarily, we hciieva, as a wsxseqvmws of :hair being siudied ea;f¥y in dw d»ew=!opm<~:¢z£ nf tim 'nmizm
mama! piixdzsetg' 2`iele:1 abd iamwciaiing £IzQ current reszaarclz focus on biaiegisaléy active rmtumi 9:=a&z;<::§;§. Eariy
effarts into marine natural. ;:»r<:fchemisifgfwereiaargelyz1!°;~f;¥<:r£-akffmbyorganicc}§c:misi's§mine;i_insyxathatrifs chemisifgf were iaargely z1!°;~f;¥<:r£-akffm by organic c}§c:misi's §mine;i_ in syxathatrifs
arganic <>¥1f;'=mi_§t:=y, Far iéwan, ibm §1'£l'§£'@Si;i¥§ aigai aaturai psrnciacts was focuseci on nova; a§mc11§fa¥ mQi§fg_
£`5®f1SC¢f£11@11i¥;~'¢ tize mafiropizytéc aigaa me kmwn in be abwmdanfi prosiuccns of þÿ�s ¬�r�u�@�i�1�1�1�'�§�1�§�y§n£¢§¢,s£Eng|1aiu:'a§_
pwdncts, hui efgéérceivsd £9131 þÿ�b�i ¬�z�r�;�i�'�§�e�;�n�§�f�:�,�a�iEniemst. In 31% þÿ�.�l�£�k�s�:�l�'�i�h�£�>�<�> ¬�i�?'ii is s£§up§y tix: [imiimi range <1I"bin>as§ay~
þÿ�E�:�f�@�c�;�<�,�,�~�'�e�v�a�i�w�t�i�e�n�s�t�h�a�t�g�i�v�f�s�s�r�i�s�a�e�i�o�i�i�w�i�s�¢�r�i�?�=�o�r�f�| ¬�<�>�u�s�p�=�:�m�;�¢�p�£�§�Q�n�.�_evaiwtiens that givfss risae io iiwis þÿ�¢�r�i�?�=�o�r�f�| ¬�<�>�u�sp=:m;¢p£§Qn._

~ 8.3.3. þÿ�M�e�v�n�n ¬?m;}erti¢S et' ¥\~ia§:x'oghy£§e Aigai Nainfai Pmiincts

Supportw by our sewn; results wiiie Swami ;iiil'§°£:rs~:x_1i ma<:ma1gafa from eisw-'h=:re in the workd, wc miifavc
ibm theres -are a~s§¥>s¥a§1tia1 mzmbcr asf marine mmzroaigal mstabolitcs p|°m.f§ous¥y þÿ�r�e�;�>�f�>�r ¬�e�das b§mnedi<:a¥%_y

'i@f'§1Tv"§"6'f"a"Qi:§¥;f§'"§I§1gf"i'¥§°§i§ii'fé§f_'Wr¢Y;§1§(2;fT§"f3'§*h"za\¥§<'ie'i'z§f;f"=;»;f~§i%&i"=";@'i1'i
""

s¥zi§§#f'§i§fif§:f:@i%f¥r~§1i:"f%vir5rtff":%ae";a2<§"m65M
b.i<>ci1¢:micaZ and f:<:i§~b.a$c>;¥ asaays. More speciiicaiiy, i£ seems ;,=artéc'u¥ariy compeiiing £1225 the Huang/ au-fi
diversa zf-:rpenas garauixzazed by ma»m::»p§zyzic marine aigaea will siic-W important þÿ�a�<�:�E�;�i�=�1�i ¬�'�i�e�sin the mfzéulatiozz of

ssigrfal transduction cascades. An exaznpie thai pa_ri;ia¥3y validates tlais hypoibaasis comaa from éhe discovery ahat
þÿ�;�,�£�»�§�i�z�1�x�o�r�x�¢�x�s ¬�ais za seieciivs inlmibéror i»:}'}$ gzmiaeéxxs, in<;¥uciiug pil? was Qffiswwzii er al, 3994).
a'~§;,izzwr1¢x§¢ amd þÿ�I�V�3�§�&�f ¬�i�fiespemes are Qurmzziigf in var.i<:=u§ phases þÿ�0�f�"�{�3�i�` ¬�5�~�°�£�§�1�f�E�l�i�C�%�land ciiniczgi zrizzis; (Pizi1§ips ef ¢z£_

5995, Rftaxihgfs ef af, 2§9§}. 'fha þÿ�§�'�i�s�¢�. ¬�>�o�\�f�f�'�>�1�"�yQi" wxioznon frmra For£z'er£sz Fdarwenzannii, a simgzfe izaiagezzaieé
1r>anot-srpene, as a significant ami sewciéve cyzotaxxira wiiiz §:z= vivo aniiixmaor effecis {FuEicr az ai 1992;
fcgaresexais marine: imgmrtat lead -szom;><>zz§§<£ ikom aigae én wimich iiw class cf zmtural pnwuci was discevawci
years c>ea:f'i¢r, but noi, s*ec1>g;nizcf:1 iaa§1ia¥'1y for ££s p<>£f;ntifsI¥y usefii amdieiuai prepersias {Iam'Qérighx am 'Qérighx
§$3§§). Eeamziy, we im are flisezoverfzxi fhai halolmun owes ai isasz § pm cfi`iL=_= bionwéiaak psnycaieg cc iis ubiliiy
to þÿ�i�n�'�¥�1�i�%�>�i ¬I}Nf¢-. methyizfansfaxszxsas. þÿ ¬�i�f�n�$�a�1�z�1�r�a�2�¢�a�n�d�h�a�l�o�g�a�n�m�c�d�s�e�s�a�g�n�f�i�é�e�f�p�a�z�x�e�a�o�f�4�§�§�e�c�h�a�x�n�i�g�r�a�z�x�z�e�c�i�a�m�,and haloganmcd sesagnfiéefpazxea of 4§§e chaxnigrazxze ciam,
cmammarz in Lam'enm`a fapp., have been i<¥s;n£i§»z><}_ as gzossassimg an inixfssiiag pzcfiie af cyiotoxiséty in iiw EQCL
DCI? þÿ�i�`�N�z�§ ¬�i�<�:�»�r�1�a�iilfmcar 1ns2£§11f,<§ ~ _iiiiviaiiirxz þÿ�£�¥�I�?�C�¥�,�1�f�} ¬�}�{�E�IT1ff.=:a£n1_@r:£}» is vifro L'5i)~c¢i§ liar: pauei {§{iri< Gu;>ia§§s<>n,
pairs.. §:®r"f1f;'s .), in gsrxemi, reatogzmitéon oi"';§°aa subtis ye; Fundzmzemxmi mechanisms by wixiceii nmline algae?
n~;q;§ai3<>|§%@s, exert their þÿ�§�)�§�¥�6�¥�`�¥�`�$�i�§�i ¬�I�i�3�1�{�§�§�,�§�{�l�&�iaciiviiy wiii be ixzsigbwui io £i;e ~;c»i§§§'£§:r farowss uafier Sfilifj/ þÿ�;�=�;�n ¬�1�£�0the

¢§_@vei<>pir§¢aff$~¢¢sQscomgmxrudsimc;use§1§ ¢aff$~¢¢sQ scomgmxruds imc; use§1§ 
Only one stmaiy of ¥_imitSmmhasfocaasexionthe§r;¢rsievairtaaziivityofextractsefmalénealgae Smm has focaasexi on the §r;¢rsievairtaaziivityofextractsefmalénealgae rsievairt aaziivity of extracts efmaléne algae

fmm _Qanama ifiupia as ai E? i), In this work, seven inaczmlgaef from £122 ?af.:i%E<: þÿ�~�:�o�z�;�f�s ¬�.�w�<�:�r�ccoileuxed,
;:'zwihaz;fixiraiztsfannedandtsssfzffiforantiisiozicaoiiviiyivsixdiffcrfmi.§li11T§¥3!}pzllkzoggemz(TZifii'z1m~!;2kfifimx fixiraizts fanned and tsssfzffi for anti isiozic aoiiviiy iv six diffcrfmi. §li11T§¥3!} pzllkzoggemz (TZ ifii'z1m~!; 2 kfifimx

~, and 2 fmzgi); five of these aiwweci aczfwify EQ she Gramm posiéve §)¥19f¥ii`i5;i(C£3§»'f¢??"]?£Z rrusfffswsez. iifsfiznedzz

qpwzfffz, Geffdfida :1f;ews¢z. Igxfrsncfa papz'!§om am! Aca;§zkQ;@'z@ra ,s'péc@rQ), No ibiiowwagz isoiairiozr nf aciive
maicrials 3335 men reporiszsi to date,

_

 



s>;mi;ai \fwes:i;;a§@rfP=ogr@f1= nmzaf {i_aai, ma. m1»§fn§r,,13E-ERkAfm;M§2w£ ;gx@__ §-%<»;~f;;35
i?»,4. Marine Cyanohacieria ef Panama

¥3.é,1. ¥3.imi§versEty ef £Sé`arine Cyanobaeieria in Winamaz
The mam-13 warm- §za.!¢i1~a:s in the Ceeriiabeazz ami Gz1ii°`-z:»>£'sectiozzsofPanwzwareE-éeaiformegrawthQf sectiozzs ofPanwzw are E-éeai for me grawth Qf

fiivezse zm>1'in_¢ cyanobacwréa, whiciz we have r>bsm'eé an preiirzxirzavy coiieextion vips. Ag=,ai2's, spf>ci&c callzcéiam
þÿ�I�` ¬�§�C�0�1�"�(�}�5and Z:=§¢>iiiversi£y'inve1s1ssri¢zs af nwrima cyawabaszieria in iixis vegion are mtimr poor, w¥§; tha reaerxi. vohma-1:
af the Livienrs' un Caaibiwaza §ee1`I'1mi$ being Que: þÿ ¬�»�f�Q�1�°�{�l�;�'�-�amy few swarms; repnrning spescim from this area, (in
Eizf; Qifisr hmzd, ihe super% ph<>t<.¥fJcLsmeniat§1;mii;iizisbmk,aswel!asiizwzdrawingz;ofzmaionlizmi <.¥fJcLsmeniat§1;m ii; iizis bmk, as wel! as iizwz drawingz; ofzmaionlizmi
faaémres, is a þÿ�t�;�'�e�:�"�n�a�:�r�§�d�=�z�s�'�1�&�i�z�'�f�s�p�a�c�i�e�s�i ¬�I�e�r�2�'�t�i�f�§�r�2�.�£�3�1�i�m�w�a�r�é�s�o�f�Q�z�e�a�u�i�i�m�a�f�s�o�f�t�é�a�i�s�a�c�f�m�l�a�f�i�y�w�i�x�k�,�a�h�a�h�'=zs'1&iz'f spacies þÿ�i ¬�I�e�r�2�'�t�i�f�§�r�2�.£31 im warés of Qze auiimafs of téais acfmlafiy wixk, ahah'
 .gsm vm tm create: a 'user~ir§end1y' iden§$¥<>at§Qn þÿ�§�`�1�,�i�§ ¬�§�$�`�i�£�lappzfmzkmataiy $655 naa»:s~<;>pi1y£i c maxima pianis of the
iiazibbemn .. ."' and ". _.provides re ci2g~m1§abE¢; scum 'SG i£'1rms!11"Q§iQa_Iwfsswméiéamzif;'nwrinezpiaizxlzs, rms! 11"Q§iQa_I wfsswm éiéamzif; 'nwrinez piaizxlzs,
witmgzt tk# Eiabikiiy ~:>fS¥"1§;;vping maicmis to o'v<:rcoff§1afé§£ec§_sp@&»:ia§!i5i§ for d¢£§:~rminaLi¢31§S," Atnizizi-:1f3'? spefcifzs of
marins Qyarwixaxeria aw: vovefcd in detail in tivés keatise (1,i£t¥<>s" and Liiilcr þÿ�2�.�£�3 ¬�}�f�3�)�.Most rwensiy, these amber;
mvfs also praézsimi :fi Sirnilai' gu§,<1~f: £6 the Qoméz Pwuiiic marine f1Gra(¥.,i%z]cf and Lifikkzr 2§03`}`

3.4.2, Chirmisfry af Dziaxine Cyanahactcria
'

Tim naiarai pmdaciss shemisuay mf mari-nfs, cynaawabacieria is hig¥3}§f diverse, and dire/atly refhscts zhe

e>c§ra»cr§§r=ax3f i>§f¢§;fn'i1';ei.fix;: uagnfssitiazs oftixesc arganisnes (xfmrwisk ec ai, 2{>ilJ]}, Tier: rzmj-or tizcme in eyazzfobggggfgggi
eixemisfry és £336 procizzastion Qi' gfekyzue-ptiéffs moéiféfxi wigh various l'§pi<¥ <:<>mpozze:1£s te make divexsa ciasses Qi'

¥i§Qp<:p¥:iQes, The iygm Qfiipid wzrpsnents fwnd in them meiaboliiaés include §ie,rty zesids, ¢z<;>1yi<::ziéess,A ami3
extended amina acids. The gmaicst nmimimf i>§xTn§11"ii°;<: Qyazzobacteri-ai þÿ�i�}�'�1�£�2�{�i�i�§�J�=�3�}�i�'�f ¬�S<:§es<;rib£-zd tc date came finm a

Singh: agnmsias, Lyngizya rncgffaswfrz, fmm which wer 268 fiiffsarem campouneis am kmczxwa. þÿ�'�T ¬�I�1�efnoiccala r weigh;
mage þÿ�O�f�¥�§�1 ¬�$ ¬ ¬L, majzmsffia zrgfaiabaliies has an even; f}iS¥,I'H}`£l§,§0I¥ £¢e1we<:n25i§ and 6% siaitoris (SA 8 metabolites par
58 asm: éivis;i<>z1}, with oféy 3 few <;<>m;>o;z_rx<¥s cfeiiézer §ma;¥}@r and iafger sim A8 Z.. rnQ,=weuf:r meiateoiiiw

þÿ�<�*�9�1�¥�i�f�¥�.�i�E�3 ¬�_�"�*�i�,�?�'�_�{�E�'�l�°�f�'�.�8§@£9§?B.§PE'£3'L@$¥H5mm3% ?f3§;.Kþÿ�?�m�%�§�.�?�§�5�;�¥�§�£�T�;�2�§ ¬�"�_�M�>�.�m�3�7�.�m�%�§�_�¥�§�3�E�*�_�i�§�¢�;53? *`i¥§f?f?'T_f?H °h'°i`¥""*<'f" Mfg
..~A_.,,.........._.

suifurmxalxtazifxérg mwlbalitcea salsa; co§ia§.n niiragerij, arid 5% pnasasa bf<>misxé;"'Whi¥§ faiiéié þÿ�`�i�i�i�§�§�§�é�f�£�é�E�i�¥�i�é�£ ¬�§�§�E�§�2�`�i�`�§�?�§�i�§
¥;ra:rcEx=;z<§l (ng: mf 2? rrlfziliifafa, quatcmagy <>ar¥1»ar1} or tfmiafy amide brasxaiaias ia a 531;gk: nz<;¢l¢x;u_`iQ§) mmzxiiaoiéffrs. aff;

gmducefi, þÿ�¥�.�§�; ¬�'�>�i�!�1�2�&�_�§�Q�?�i�'�£�'�yrange f?mm 2 ic: 3 hrancix f{30§i`l§'~i ywrmglecula, A small nxmxiyer <:»i"L. Hxajsasenfe rnz£;;i>@}ite.s;
are acgmic; mast have between 10% and 59% ¢:»?tf1<¢if ner;-§1§#¢1z'§>5,§<:§'ff`no;1~1§a§§>gen atoms invoiveai in ring sms:-tazzw,
Qtsiaeciéan <>¥`§£1f> þÿ�i�>�i�<�>�g�e�r�m ¬�§�csuhuf;i£S making up £§msa amtaboiiscs ixzflécaies a range Qf E ia 5 Qniés ofa ¢i§1*§er<:u£

r>§'§gi'1a pw moiaizsiaes, with 3 bf-:ing mm; cfbinmirn, .f's\i;>1\:ofthehiogrmaticsubunitscfiiwfsemf:£ai:wz>}i£es:nw of the hiogrmatic subunits cfiiwfse mf:£ai:wz>}i£es :nw

;>c>iy§s an fatty acidsé arwiher _2§'% afc amino acizés, ami 25% :we þÿ�;�r�u�<�¢ ¬�3�;�y�igymaps Nleeiy deriving iivzn SAM,
Tha mnaixzixzg 25% uffhc i3A5¢:rg'sn<:2§c szfbwr;.£Ls~: dfssfive fran; hagaeaes smé sagaxfs, of are {}fEi}'1 Lmxtsnaizi origin, The
anxirm adds garesem are d.omi:na¥m1 by 'che a§§pha1i<:{_34%¥e1;, i§@, Vai pm, aka.) ami aromatic £3226 txp,pi1~a, tyr)
rasirlues, Wim rim reinaixiéar' being poiaf :csiziuw (giy, sm; gézr, sys, 1-`1m£izyp:'<§}z§nd azzodiféefi amirza a<:ié§. in

gmzczaf, the igfpfss of Qsqvgsndsévzd fazzzstianfd groum ifaciizfie þÿ�z�\�'�!�c�<�>�I�w�i�:�a�,�f�:�p�<�>�x�i�r�§ ¬�s�,�c�i�§�1�<�:�r�s�,iwionas, izsisrs, and

cz§ri;mxy_l§<; a¢:§é.~:», while r1i£afz;»gen»=:osztnini1;g functimzzazi 4g1°ou;>5inx;}ude afnédas, amines, t?zi_we<:efie:; $*lZ`Lf§ tiriazwimrs. it

can 'ws eziiifixifizsiiail £¥zai the 'rozsghiy 209 mz:i2{bs"slitcs cusmnily known fmfn IQyfzgz'aya m12jzf.e:cz¢ic: fiurm an

exlraosciiraafiiy <§iv¢:1$¢ sei af' natural gzmdact sfszzaiuzves (f3\¢.'r\.¢,aic,§< ef af, þÿ�2�Z�C�> ¬�}�I�)�.
'Tin aim best ofour imowiacige, there are oniy iwa mpoffs ofoheniisny fwm !?=,%;3,2xrr2aa1ia¢?z <:§faz10%t»a»;:tefial

apfacies, A. mai strain QELL, n¢q;'zf:s'¢zf¢'a cciiecteé imm 8o~;f+»§ c3e¥ Ti"Qf<:¢ yicided iriQi;}f,>z'§;1anteci me2ai>o¥iL¢s {Jimi|-:ez ami

Sckclefzr 2865) simiiar io Hwae desmiireai fzfcrm the lbfsfden spnngwssnciateei symbiotic cyzu1obacu:fi12zxa,
þÿ�0�s ¬�§�`�£�Z�¢�l�§�0�f�i�§�:,1fp§2;§,feZfcfe (Lee anfi I§é§>!.§rzs1<;i 1992). 'I`Q!1Ie<§ þÿ�1�; ¬�w�i�r�i�c�Z�z�¥�0�r�i�;�1�a�i�¢�ds§'1e':tabc#Li£§¢s, psezlziod ysieienim (23),
ciysidenasnicie 52% ami nerdysiéeziilz (333, emi ax tefmiszszi ace17y*?a:1<:f~cQn1.;zizrimg fgepiiiia, &1'ag(H),were (H), were

isniamzé Rsmidaflysifiexain (283 was c§f<:o£>1>Xitasevsxaic2m_=:es'c¢¥liineswith£`(l§5Q's>i;;g;'ru§.§`A¥;E1oLzgE§was ta sevsxai c2m_=:es' c¢¥l iines with £`(l§5Q's > i ;;g;'ru§.§` A¥;E1oLzgE§ was
mei? f;?r;rLr;ss:$@riafmi, §1erham1if.¥ef B (32), aim pm/imfsly obtained §E'on1_i3ys§cr'¢m lzeréacéfi {=C§a1'}<; and Qimwa EWS),
was r@§>or§»§:§l as a m¢£a%<;ii'£e eat" téés Panamanian Lx ffwgins cuia as wail. The same L. 1n¢g1`r1»s<:>u§¢r cs>E»E¢:cz%i<;rfz from

Scruas c¥c§§ Tara aiso Vyiekiaii £a¢¢:£Q<:§~:¥m~£r1 (333, þÿ�3�,�E�3�`�1�£�$ ¬ ¬�3�}�f�}�C�§�§�i�i ¬�§whicix ws had zewmiy woiaicd frwz an in

mfguszffxiff szmézz Qncfw f:-uiiurcé in 1a<>=a.s<2} þÿ�<�>�»�;�1�E�i�f�¢�=�;�;�Z�e�§�v�;�'�»�m�H�e�a�t�s�:�i�¥�a�y�,�,�f�a�m�a�i�c�a�i�h�f�i�a�r�e�g�u�e�z�a�n�a�i�.�2�i�} ¬�}�Z�}�.�I�n�i�i�a�i�s§v;'»m Heats: i¥ay,, famaica ihfiareguez an ai. þÿ�2�i�} ¬�}�Z�}�.In iiais
þÿ�<�> ¬�>�m�b�§�r�i�c�£�ip1;bl¥1;ai§Q_z1 wr: i'C§f3¥°}1`£{Z{§ thai §;eot<}s¥1§ori_n czaazscs hypequoiymerizaiioxi Q¥7ac1i§. ani! WBIS _Fbuiid E0 liars'-S

"§§§ swzzssu gfa$=;f§,§§e»?fwMWW Page_ 
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Paifazigzgi ifzves¥£§$&rfF'¢agfam §¥rsah::2<>r{£;e¢s1,E"first,§¢likic§§e};"__@§§ þÿ�i�f�;�§�f�;�§�_ ¬�;�§�§§§i§§§8¥"25 H.%¥'¢§"§

an average G§;,a W 5-1 QM Qra 1136 aasiijy maze! ef 66 cancer cell. Hreefs at ima I*=!aiiCancm'institute,wiih Cancm' institute, wiih
þÿ�¢�§�1�' ¬�.�I�'�%�§ ¬�§�>�2 ¬géoiezzcy in the eoion, mciazwma, warian and rezza§ pamzls,
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K. 5

EM3. Medicin2.§5;v»»Rele=: ani §*rnpe.x1ies af Marizze Cyarwbauterial Newmi Frmiaaats

Arguab-éy, cyambacsegéa Ezavsz been im 1i~z;he;~;r aqumic or marine some af new aiin§sa1 can-difiases arid ieemi
cmmgeazznnts ibféiwz xwaimem of ozmcef. Cléafiy, the fia.gs?zi;} of 1833 eifon has been tha disaxwefry awolastatizx SQ

(34) as a véfaca sir: aafitubulin agent (Hai fer al, i?i§§Q}, which is curwntige ir; ?§'a.1s<> II c},ini<:ai irials þÿ ¬�f�Z�v�I�a�:�g�o�§�¥�f�1er ai.
EGM), Daiaséztén [G is one ofa series n5¥re£if§x:»~a1p<=§yw;J§i{?cm<:<:t$399,Z,\,|s§<:$aefmi3062)ovigifsa§§y p<=§yw;J§i{?cm<:<:t$399,Z,\,|s§<:$aefmi3062)ovigifsa§§y {?cm<:<:t $399, Z,\,|s§<:$a ef mi 3062) ovigifsa§§y

, iso£a1£¢§;i in #very ssnaijl yields fi'~<>m ££1e=§;ert>ivuz:>sss

T If EY! L

KT* 3% /$Z¢=1»w, maxim, Qasmzfa fwfExignw¢2¢a;~ammg Ex ig nw ¢2¢a;~ am mg
~»,,» Ei? §»- Q"méggaisolaiianGfnziosia-S"h11<:b¢£a¥§z0mQ%Qgs,barbamide(35}  Q "mégga isolaiian Gfnziosia-S"h11<:b¢£a¥§z0mQ%Qgs, barbamide (35}' '=>

<3 W7 
M

J 9 fsmr; ayfimgq mggmm- gwggaia wa
¥"°"""§"'"

þÿ�§�"�;�' ¬�'�m i
H"'*'"'*"i" £353 anfi the synxpiostfsfilxs (.Bé)iévm.Qvmpfe-ca Bé) iévm .Qvmpfe-ca

'

'"  

N féydrzoiries (Harrigan eta; 19%),, zznxlsven 51092.

">E;~»,{§\§§"?lf"y;37)',f'*~§fi§ recemiy; Siam the éimzt iso§a1.£o;;1of1%fmm 1% fmm
Q /""- "M" """"°

 a .5jwnp£ezca species {£,ue§<:11 ez ai, 2£>Qi ), 111% the
f'§2'f'*¥=*""""=* f W3 *¢ doiasiatks éerive: fiozzz marina cyanohamteria.

§}55Q;9£;£3y§§;§ m§3?Q"és an inzrigziiiag vizzca size ii'Z1fiiiii}"Li;it2 zzg¢:z§£('i"z'iznzzri1;Iuezza§. k99<é} whicéx has showin

sfmerb in vivo propcr£i§§§°,' §ifH§f¥þÿ�7�- ¬�=�7�"�r�¥�'�z�i�"�1�7�i�"�1�`�i�§�§�§�f�é�f�¥ ¬�§�§�"�i�5�S�1�3�`�?�3�i�?�*�§�i�?�*�¢�§�¥�i ¬�§�§�i�Sþÿ�'�H�J�1�3�1�:�S�?�&�!�1�'�C�f�`�h�&�$�"�r�e�v�v�a�i�i�y�- ¬ ¬�>�s�§�2�p�§�e�t�f�e�s�i�~�¥�1�§�§�&�S�@�»�4�,�-�¢�i�i�z�§�i�s�a�3�.�.�~�.�_�-�_
trials, þÿ ¬�Z�u�m�.�;�z�1�£�y�,iess zqxic azxaiogs are beixzg esmusidaffsd for afiéiiiiszzai pfeciifzizzai ami clinicai eva§ua£i(8hiisand (8hiis and
'§`ei<3E§<>r 2801, Sesstfa ez Q6 `.2O=U?.}, From s<3m~f: ~Q§'<>uz> pasvifaas woyk, raCcniieciian oil, a~a¢;j,.fus<:u?a y-iaideii a

n<;=ve¥ antiiub1z¥ir§ agen; mracin A (38) wizészia ¥'¢£1'zsritheco§<:i'1Aic %nz-iiindingsimonizshui-infffiamaiemi,}9§F§, sri the co§<:i'1Aic %nz-iiinding sim on izshui-in fffiamai emi, }9§F§,
þÿ�¥�7�£�f�f�l�Q�S�.�1�9�9�5�)�.�G�w�a�c�i�z�a�A�h�a�n�s�h�e�w�;�s�i�g�z�s�i�f�a�z�a�m�i�n�v�i�v�o�a�a ¬�i�~�i�°�;�§�;�r�;�<�:�1�°�f�:�I�3�%�c�&�s�i�n�h�u�m�a�n�x�e�:�1 ¬�>�g�,�r�$�§�s�(�W�C�2�'�§�%�a�tffl QS. 1995). Gwaciza A han shew; sigzsifazam in vivo þÿ�a�a ¬�i�~�i�°�;�§�;�r�;�<�:�1�°�f�:�I�3�%�c�&�sin human þÿ�x�e�:�1 ¬�>�g�,�r�$�§�s(WC 2'§% at

63 mgfiig E? dai¥y k; 5. NQI H522 1wn~sm;11ic¢§E hmg §:§:z'¢_iIwma; 2216 anirilzl éfzaiw) as Wai! as an §ni=>¥'§>§3~¥i2;g
pro§i¢ in h1iiibsrwsays(NCI"?o£:a=lScare=°3wizha(failKiiif»~11){~if;wew:,aignifxoaaiprfaicaiamsw¥£i"§the iibsr wsays (NCI "?o£:a=l Scare =° 3 wizh a (fail Kiii f»~ 11) {~if;wew:, aignifxoaai prfaicaiams w¥£i"§ the

énsiiabiiiiy ané poor waier saiubiiicigf of caafacén A þÿ�§�;�a�v�e�h�_�i�n�d�f�.�:�f�e�f ¬�1�§�f�$þÿ�f�k�¢�v ¬�}�0�p�r�°�§�s�§�i�§�"as iw imticanccr §f.'1E{`§ c<>.mpc1m£i.
Wépffef rd. (2862) izavfs were z"=pp£ying canzbinawriai ;§yn£I»r::.s;%s me$3taf'><§s is prcxizzizs more st;..=i§i¢ ami -sflifsasiowfs
mmalegs ffgeg 39), þÿ�'�T ¬�>�§�}�f�£�D�x�i�I�l(48, f.ffar11":_:>:iE 631122. 2990) and thx? Qcyiophyains $31, Ishibashj ei af, §995} aff; 1*e}s1¢;§
ccfmpiex paiyicezifia n1s~aa%>Q§itf;:§ Wim gwteni fnicroéiaxnent c§&sm;ziing þÿ�;�>�r�o�;�1�¢�f�%�i�¢�s�{�S�m�é ¬�E�~�1er ai. 2993, Paitemnff .ef af.
1?93§x

_wtf gh MQJ

""f'°"";!""'[$"'G N,-/" /*'~/';\1f'% *"\,/""  'Gailg , H
4

-

I

'

3 i 9"

  lm. þÿ�c�w�a�f�.�;�>�§�'�; ¬�<�`�7�<�'�%� �5�'�"�J�i�l�"þÿ�;�>�§�'�; ¬�<�`�7�<�'�% 5 '

"Jil"
`" ""' v»u"'*$ "

`oc§4, Qt" M -   EI 5
_, , A

 "tf'""'f' 'F ," "

t al( 'Q §*""`°"""/"7L""'"" M

-N1/-,Ei{»~.r.»<><=>=; 5;
, ;

 s¢yw¢§f;y¢§@»¢a;j¢:}
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426% £3uwz;tzaAa1salo;;{3%} §,c{,i_£  »m>4m¢&§,¢§;
Am i°rz£¢:mfs¥;ing £r§:mii in the fwatmffi þÿ�§�§�?�u ¬�£�Q�e�3 ¬�Sof þÿ�f�;�3�,�f�a�x�:�<�>�§�=�a�»�;�s ¬�¢�r�§�ais ££;§if' þÿ�i�%�?�M�;�x�1�f�¢�>�s�: ¬�'�;�f�5�r�\�:�a�f�;�¥�f�.�A�i�<�;�i�i�0�;�£�§nfn=1»eIf;l.§=;§li1Lf~s; which

irxiesffaem wi£h s;§i$z'u£Lshu1§:: asssrfilziy, as iilusmxtfsd þÿ�a�¥�;�>�;�>�v ¬�:�,M iirsi. þÿ ¬�:�<�>�f�i�$�§�=�;�§�x�¢�r�'�<�1�t�i�L�m�,if. isa éiffimxii is nnxiefsmlsi haw
these organi§x<=r;s axe abie tm wifiiatanxi Hia taxi; affegcs oftheir n:mfz>zr1o£a1' Esvci §>ot<»>rx<':y þÿ�i�>�:�1�_�.�¥�~�§ ¬�£�>�i�t�¢�>�r�swixiicix ii; savemi
 awe; pruéuggd S; vmfy iargf; qasanfitéafsi {'>~ i£}% afexf.rz2<;i<¢d lipids); ifiowever, this adazpwiian of c3f'an;zbfn:fie,1'§a
apgagsars :1xQre ;"cas;>z1ai>§@ ifanc climitheseorgar=§fi.u1s§aci<"mi<;r<>iu,Ez1§§\:25,andEmxcnzarer,m§1'ft?::<>~t<':fiby£322 limi these orgar=§fi.u1s§aci<"mi<;r<>iu,Ez1§§\:25, and Emxcnz are r,m§1'ft?::<>~t<':fi by £322
£<;f>;i<: ei3§:f::t$ Q¥°§§xes§e: m\£ils;1£mEin agerats,

"ms 39af2§a§§Pcms;`"W"MMmWP'agm  "c¢nti=§umio5°'§;Y£fv?§lf§§§° cms;
` "W
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P"f¥rw1z»a§ znvesugamnvmgfmn aifeawf-gwz, Fam, mm:¢;;w§5E¥¥W§C§,'s*3!i§iamHgmgy_ , 's*3!i§iam Hgmgy _

As e;uI~£i=/nimble »:;§_a`s:ecs thepmbieminiwranttonawraiQraéucischemistryofhavingweEittiu: the pmbiem iniwrant to nawrai Qraéucis chemistry ofhaving we Eittiu:
z:rfa_<:¢;>r1";;>r>un<;¥ 521: fuli isif:>medi_cai evsinazéou, is in prénsipm ovfsrwzz1<:. Further, it shouid be pféixmxi our fines
ihere- is iittie-;1i:~;§xsrbaz1::e to §h~e xz:aiurai_ ecology of ar hfaiaiwi fmm we wikzciioti of time microaigae þÿ ¬�r�;�>�f<;=;§£1;ru<-
&a:ic¢acéivifies.Witiizz<:t§i£11rc¢d,Q1§a;;iSmwilirzhgazfofizxccs§izarz2w~c@2zti§:aEiyuseiialzaaiuraipfoiinucfs,an acéivifies. Witii zz <:t§i£11rc¢d,Q1§a;;iSm wilirzh gazfofizxccs §izarz2w~c@2zti§:aEiy useiial zaaiurai pfoiinucfs, an

sxciiing may of ex;mfimenia<£i>;>n aimed aé fanhancemmeni Qfézug availability ané airug aeiiviiy is p<:=ssiE»ie,
iucluéing optimization ofdxug §31'0expiorafionafthepizysiokngyof:img;>fods;_fzzia~;a,biesysiiwgig expiorafion af the pizysiokngy of :img ;>fods;_fzzia~;a, biesysiiwgig
szwriies, ziireeierl biosynthesis, maatasyn£hef;is araci gcznefic nzanipniwoms. Wa.: are curreniiy engageé in iimesfs
£54268 Qfaiudies vmiz liw croiiccti-Q21 uféyrigéya :z;ajef§.;fu£a whicila yiékieéi cuxaéin A.

' 3.8. Adyaiicas in þÿ�|�'�§ ¬�a�i�m�"�s�!P'rf.\ei1sc£s '}`=.:f¢§§no§@gy §

3.5.1. Aévaaees in Ckxramafegmpkry
To a large exifmt, the msadem a;pp~fQaefh to clrromniogmpizés ésoiatien otkaatuzaf pmiacia has bcrcn

ix1fiu¢-n<:»f>d iay the demand cfeaicci by im%u§§ri2J i1ig¥§'£°§§rs>u;;§1~putbimassay capabiiiiies (Eiook er af. l9§7?}. This
þÿ�£�1�-�<�;�1�§�§�a�,�n ¬�§Exits þÿ�;�¢�;�e�n ¬�:�=�r�&�i�a�dQ; gmreigiigm s_hEPf away from mem Fraclifiwzzai l`fIl2§fi*"f§'2fZ`§~§l1, asnaiwzausiiva s:¥'n"oznai0g;1'aph£-Q
scizexmes. fxfimem rmzzliami §1'f.1s:h~;fn1i:sf:yinv¢s;§£iga2iQz1srouiineiyinvolvezzbioassay-»_gu§.é<:dappwach,wiih s:h~;fn1i:sf:y inv¢s;§£iga2iQz1s rouiineiy involve zz bioassay-»_gu§.é<:d appwach, wiih
§ha b§<>:a=<;§ivia;,» tesfirgg ufften being uarfiézei sul by gaiuanmceuiicai coznzpazzies mznning1a;~ge~s1;§i§e Qperations with
a high ta'§m~o.w§r of ass21§'S, rm'lU5» iii iivih 'ihe ¥'a~xna;;1a :mei (Eagan ¥ai><>ra1";>r£:i%z;cii.<>nsxf;iun'*Gfcnadé ";>r£:i%z;cii.<>nsxf;iun'* Gfcnadé
mt-facis, whisxiz aiifwvs szimuitaneozzs s11i>;r1is§i¢x> Q-fiizc GZ'£KfC m"ai¢riz1E ami iffs fra=crio11s for zcssiizag, has beam
foumi to pmviiie a mccixamism by wh§§§a iixe namral produci isoimion gnroaess .amy be Enxéegfrzicd with Eminssizriat
Hgh £;iu'ougl1~pui'screeaéfzg, in oiiaer Gz on projecfx, wa iéavs izwezveii ilwi pf~eii°acrios\at§re:a1.zE£ingin re:a1.zE£ing in
tresiing of samplns Qfmziszced c<>.mp¥e>;i§3» signiiicxaniiy increavszcs (i5~-fem) our "hit r»;fxes" Qfbieactive fracI;iam.s.

A wducrifezz in the zwmbar sfsepafations af»2~q;1iff:§ is owain pure fzompowzgis from orzaée ext-mats has been
mzievable an ew; more þÿ�f�i�l�l ¬�f�§�/auginzecrcd szaéiorgezry phases semi Em sevrzrai advantages, ifcwer

c¥ar=:»z11atf§g;*a;§%zic sieps may riraasicakiy méf.1.cr: iosses of afiess iiazéiied, sv-an irrep¥a<:@za?>Esamylematefiais, samyle matefiais,
fespsais-iéy'--~w§2ex@,»-ief§gofsf§aie~e>@iumn-cixsfasna-iagfapifzy-~§te§zs~=zfe~'ice§was-a.mi12inu1an¢»~Sam;n§@»\=ia§i¥fii2y-is-aim A-»~~ 

belief gnrewfved. by avcficiixzg; repeateci exposure <>Eihtmpaientimiyasiciis$C1§~§`|¥1¥T£f;,<>11,~ns,which tm paientimiy asiciis $C1§~§`|¥1¥T£ f;,<>11,~ns, which

rapidiy rlagrafziaa iabiie þÿ�Q�i�1�m�p�<�:�»�n�~�f�e�f�% ¬�&The isaiméatiofx of amaii qnixmtiéiw 0ff:ii'f¥i<:u¥£ SQ £f£5f!Z2§3'i, þÿ�m�%�f�1 ¬�>�x�"G0¥I13}?QY:¢Zfi'I;§
from made extracts is tsiiiiaied by £11 use ofpilots dioakz array <11 eva;_rc1'atixf@ Eighi srsaitaéng ziezrcaztwfs suci; as

t'iz¢<>S& axfailabixa in i1f;»'Z¥z £31313 Cuhiila and Gatwick þÿ�l�a�b�<�1�r�'�a�i ¬�>�§�'�§�f�¢�s�. _

'

3.5.2, Advances ia Stmmfre §Eirx¢iEsfmheds Esfmheds
hx 1`i§eEe~st mere éfscades, dcveiop1;'§enta im nucmr magmxzéic wsszxanf.;-»¢ (NMRE spectrosoapy and mass (MS)

þÿ�§�§�} ¬�f�l�»�1�'�f�`�(�'�J�H�¥ ¬�é�i�`�F�f�,�~�'�,the p»;"§¥nary aiwyiécal rnciizsnés in fvf:of§e_rn namral proffuizw rcazazciz, have been u;1§Jaf~aiie§eé
{§<§_¢i§¢r þÿ�2 ¬�»�{�}�{�}�,;3ah_i<§i_ar and þÿ�I�\ ¬�¢�;�~�§�s�a�>�:�z23139, þÿ�m�»�¢�§�p�e�c ¬�i�\�f�i�:�§�y�}�,$'i§jilifii$Z1{2¥ acivmunes have wen zxzade in imgrroved
hau'dwar@, amy szxpcfifnerriai iechniqaxes (raw praise þÿ�§�L�2�¥�§�£�!�%�i�3 ¬�£�E�1þÿ�E ¬�1�> ¬�>�E�3�}�i�3�I�f�¥ ¬�£21130 mmf'-2 poWe@§x;s£ iiatavprocessétzg and

ai@ai§fsi$ sofiware.

Ffsrixagas the most rpriaxrxinezfxz þÿ�;�1�;�¥�\�f�a�n�¢ ¬�:in mass spaciromeiny appiicfztions has wma with Qhe advent of i\¢'§atrix~
Asxisiczé Lam; þÿ�Q�c�s�o�r�p�i�i�o�n�f�1�o�n�§�:�f�.�a�t�i�<�:�=�z�a�~�T�i�m ¬�=�»�£�Q�}�§�{�'�i�i�g�i�a�t�£�1�`�=�»�i�A�L�i�Q�§�I�»�'�E�' ¬�.�'�}�F�§and muiiészzxp talzdem z'n.a@¢s sgmectmmetry.
Fv{A`§,f)I»"?,`£)i¥` has beconw an þÿ�<�;�s�s�c�r�z ¬�i�_�a�Etxmé fox ihe: invcstigmiora of §ar=ge ¥:»i0mo_E<:z:uZ<>#; {.5zézaSz ez ai. 29023 and
iis pvvntiai ima range fmm -r§;;.i£i þÿ�m�i�c�r�~�;�»�b�i ¬�z�¥i{12i`tf?§§L22if§Q13{L%1}? 2032; deieciioa of vimlsmae ami axxiibioiic
resistance markers and .idea-£i{iaaiioz1 asf po§si.i'1ie ufaczniaze Gfimpfaneniis ("=/"aa zie þÿ�'�1�?�'�f�&�£�%�f�' ¬�Za£. i9'9"?'}, 2:5 Qsmturfe

fiemrminaiioax ei" mrga pepiides 3:26 þÿ�;�1�a�;�f�¥�y�§�<�s�u�e�i�z�a�s�t�i�m�e�w�e�h�a�v�e�i�s�a�<�>�§�:�»�a�2�e�<�§�A�f�r�o�m�<�;�y�a�m�>�§�m�<�>�~�;�e�r�E�a�{ ¬�Z�~�:�§�§�;�e�r�a�a�n�dsueiz as time we have isa<>§:»a2e<§A from <;yam>§m<>~;erEa þÿ�{ ¬�Z�~�:�§�§�;�e�r�aand
Gusm* 2802). Nat-abiy, lamicm mass þÿ�s�§�n�f�e�<�: ¬�1�f�<�;�»�§�m�<�'�:�l�1�~�_�yhm Kwan used mxccsmsikziiy £0 aezfiaxenfw cyclis ;a<;ep£§a:_!<:t4s
bwause of tile ezapabiliw te exfzcuie safzvxazai gefquenzéai ir;=rzizai§<;z°1s ofa pracufscf ion arid iia ='@§u¥tiug fragxlients
{NgQiandGrassi§9:1J},Thusanaiiaoaoicirssifiuesawsecgaesaiialiyrezxmoved,mmeatwnhaiage<>fme and Grass i§9:1J}, Thus anaiiao aoici rssifiues aw secgaesaiialiy rezxmoved, mme at wnh aiage <>f me

iwzizfextinin Qmrsefi hy enI§£s§ir;1i'f1:liy af&E¥vf:te2;i c,l<>@on1;>':>si£§Qn({IA¥§>) iiwnz Elie þÿ�C�'�~�`�]�L ¬�§�f�f�'�I�'�1�'�}�§�¥�`�]�£�§�Sef ébfiz papiiszle, until as

þÿ�d�i�p�c�;�§�;�£�;�i�i�m�i�s�p�m�w�c�f�f�e�i�,�A�M�A�L�Q�E�-�'�Y�0�%�?�§�I�f�!�S�»�f�1�`�i�2�!�f�§�3 ¬�£�'�l�l�h�a�s�r�e�a�c�m�é�i�y�¥�s�s�:�-�a�n�a�s�s�a�x�a�a�b�i�e�d�a�t�D�r�a�g�a�n�S�t�a�k�e�U�n�i�v�e�x�s�i�i�yim is pmwcffei, A MALQE-'Y0%? þÿ�§�I�f�!�S�»�f�1�`�i�2�!�f�§�3 ¬�£�'�l�lhas reacméiy ¥ss:-an assaxaabied at Dragan Stake Univexsiiy
and ikis M33 þÿ�g�>�s�=�o�v�i�a�s�w�°�§�t�¥�z�c�:�r�f�a�f�a�i�i�i�m�i�z�x�s�;�t�o�:�x�i�i�i�i�n�t�h�a�c�f�i�i�c�i�e�n�i�§ ¬�L�'�u�<�;�:�t�i�§�i�'�f�;�a�s�s�§�;�;�1�i�1�r�a�:�f�:�a�§�2�z�@�¢�£�a�b�o�i�i�t�§�z�»�sas w°§t¥z þÿ�c�:�r�f�a�f�a�i�i�i�m�i�z�x�s�;�t�o�:�x�i�i�i�i�n�t�h�a�c�f�i�i�c�i�e�n�i�§ ¬�L�'�u�<�;�:�t�i�§�i�'�f�;�a�s�s�§�;�;�1�i�1�r�a�:�f�:�a�§�2�z�@�¢�£�a�b�o�i�i�t�§�z�»�sfafaiiimizxs; to :xiii in tha cfiicieni þÿ�§ ¬�L�'�u�<�;�:�t�i�§�i�'�f�;ass§;;1i1ra:f:a§2z@¢£aboiit§z»s f:a§2z@¢£aboiit§z»s
isolated from f:yax§®bexc1c§'£a þÿ�£�;�@�¥�l�'�s�E�a�F�a�x�s�z�a�z�m�,�r�x�g�x�é�c�i�a�i�l�y�w�h�s�z�r�e�¥�\�5�¥�\�f�i�§�§�(�i�m�a�a�r�e�w�:�n�p�_�¥�i�c�§�¥�; ¬�<�.�i�b�y�s�y�z�r�a�z�r�a�w�yEa Faxszazm, rxgxéciaily whszre ¥\5¥\fi§§ (ima are þÿ�w�:�n�p�_�¥�i�c�§�¥�; ¬�<�.�iby syzrazrawy
Qxwzstfzxt in aiggieeule, nik; u11feso¥_vfs§3Ee ciwzrnicai siaéfi uv;=rl.a§;2._ _
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mme;>ain<@v¢su§as<>f1vm§;r@<¢n aimczwf ima, mx, mm<;>¢~>>; <%':§,F<'g§ECi~i, Wé¥¥ia§m Rehn;

Qomgxznibic with the cbxematsgraphie capabiiiiies sc* detect ami iscsiate smalier amount; of compounds,
c.icvc¥<>pnwz2t§ in NI'~/ER speclrogegpy, an §n£xerem£y insenwivfs tmxhnique, have made péizcstxuctaam éizc stxuctaam
eiucidatiwn 0? saE1»~m£¥1£gram quamilies of higher znoizauiar weigh!" zzaiurai -gaméuczs. §§<=¢s;i~dss the in<;;~\e;»@¢>d' f';¢1§
sireangtizs of §21fQ£f and iarger supcefccfxduciing magrxets, meant f;¥¢vfsiopm<3:1£s in probe þÿ�§ ¬�£�3�f�l�%�"�1�G�l�(�3�@�'have
contributed efaofmozlsiy lr.-f pusL1ingtEz¢>iimE1s on dw azmunt Qfsampie nemieé im cu~:1f1;>re=:2a<>nsiv-Q NMR data

ac~c;ui_sitif:an and ciserefiwe sifuciaire eiu¢§»:1atia,_ Cryagezzéc probe teehnoiagy relies an the r§s§uf:~¢ci ogaesraiing
temizrerfmzfa cf? the coil and pre~»aznp'iifSer which lawers ihc azeise tcmpsrafure mf fha emi! arfé ;rfe»amp§£'fEe; ami
imprwvsw the efiicimcy af 'Qin ssii xjlicziszibffz and Naai 19963, ii has 5£%"s;;>r¢.w1,=zi þÿ�S�i�§�f�¥�3�.�§�i�£�{�1 ¬�?�i�$�C{'SfN} 1:a£iQs by i1§3£0
ar factor of fwfr. Howezvcr, an mlm mow recent, far Kass $x_gensiv¢, impmvfemeni in pmbe teciarmogy img msn
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imufs l1Si3§)f"x'I¥¥}&{1i3i} et mi E*§'3¥§}A Tilé? Smaii size af ilw solenoidai coifs as wel! ax: the þÿ�i�n�]�1�e�r�f�¢�n ¬increa&§1zi¥i
sezssifiviiy we; sasidifs caii éwgn rfiszsiis in dam acquisition iinxea %1<=iz;g 1'{2£i13C*L'£§ by over azz erder <:.Emag,;>imc1~¢.
A microaoii proiw has p1zrc§zs.se¢ for time SRX 600 s;Ja<>§1'fm1etf:r :xi Gregori Staie Univers-ity whicia is
zzz;2ici;:>atr.~>c£ 'io greatly incwaw our efficiwey én the stmciurs eiucidatiora af' smaéi maaouzm of méaiivzzly iarga
zzzoiccuies, saab as we have rouzixmciy isaiataé from cy§ur.o'ssxctcrEa {£3erwicl§ er af. 2809.

¥x'§2g=<>i* im;>rQvem@n%§ in dam a1'aaiysiSi<>o§si12we aisc cenormousiyaowiieiemtéaaaprcawssirig enormousiy ao wiieiemt éaaa prcawssirig
sm-ri amzcmre r:§a<;§<£ati<>n þÿ�o�§�n�s�z ¬�z�:�m�L�p�1�=�o�d�z�z�c�f�s�.The wmgaiimriozz of éaiz far known csmpouaads Emo þÿ ¬�f�2�`�i�{�`�3�b�3�$�f�i�S:Emi
are used in þÿ�s�o�f�¥�w�a�r�s�l�r�z�z�c�i�z�u�z�e�~�e�£�z�z�c�i�<�}�a�f�i�o�r�=�p�r�c�f�g�r�z�n�z�s�s�w�z�z�i�a�a�s�m�a�i�m�a�f�k�e�i�e�é�b�y�£�x�_ ¬�§�£�1�i�I�,�a�b�s�,�w�f�x�i�c�i�e�i�m�a�s�r�e�n�e�m�t�l�yslrzzcizuze ~e£zzci<}afior= prcfgrznzs swzzia as mai mafkeieé by þÿ�£�x�_ ¬�§�£�1�i�I�,�a�b�s�,wfxicie imas renemtly
bear; swquifsd at Qwgoxi Siam £§f1i°=f=:z'§-iiyg aiiowa fan' Q rirastio §e<§»<;£i4;n_ in ins iime ${$i3§§i frm data f.}£'0l3@SS§i$§?§,.
'fizis sfyifzxafaw az::§;vc¥§~.:a%f;s; noi anly the dmeplicaéicza ;;r<>c§_, þÿ�w�'�§�;�§�:�; ¬�;�ais iniaarcnt in nammk pmdamf; ohemésary,
but akao im ehmi=zia§i_ar1¢3fnQveistz*u¢¥L§;'=&§. þÿ�;�'�s�&�T�}�.�E�3�f�`�¥�] ¬�§�fioei we usa ie :mist in me ximcturfs f:§§;<:'iciaiiir:»_n_ 0i`¢Q§';§§;¥cx
nmzmfai pmciwsisz is '!5ZM;§l8iM, an aesmssory ymgraraz iii tiw f5mk§f ;'S£1's§:'II~??~éi\fii~l package, which is zxseiixi for'
simukrtinu af preaimzefnl <:fass.;:s§ing wnszam inforsnaiifan, AM þÿ�c�9�§�1�i�f�i�%�u"��gi<>`ef§if,:§f:¢ni NMIQ Lima acquisitimn and
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(3813 machines £111 Linux piatforms on srdinary pe1'sonaE<:Gm~;§=3£¢ts, þÿ�F�Q�!�_�i ¬�>�w�§�'�1�;�ga cam;fus~wicic: Hemi at 0f¢_i§¥}I1
Siaté §¥uivefSi§>=, iiv: (§¢rw¥ci=; þÿ�I�' ¬�:�;�s�¢�£�z�r�|�;�:�E�1�§�a�b�0�m�£�Q�L�'�i�e�s§uwe_ §`£4>L:ut!y aaquirexi zz siit: iicensfs ibr the Ezznkef'
þÿ�? ¬�V�»�'�i�"�?�\�»�I�¥�\�¥�T�v�i�Rpackage fn; Linux 'tam i'a,oi_li£ar.e mmete éaia ;»9feccs,=;§x1;;. $§§1§;.hd3ir,x siatinns are cr§1ica¥ ibr déeixiigfi,
mzambigrwus (iam anaijfsis wiaécéz, in cfm exgnefiezzcez, is inns; ¢E£ieie11i;§y fsznrrisé am Whiie using fitit X'Vf'1N'i\i?»'iR
þÿ�S�0�f�¥�W ¬�1�l�`�¢�»�I�?�1�i�f�¥�G�f�1�-�i�l�f�i�nwcariging exclu.siW.¢l§' þÿ�w�i ¬�;�hp§ir>:ou.ts. In iight oftifis, n¢1iw<:>f%;ing <:>§`fh@ iimker Av;-zzw ?fE=G

specz;rQma=1¢r{w§zich uses ez '5f§.2%£§i3WS p!atff,>m1f§ at me STTRX izeaciqizarwrs i,n_¥'as1,ama City, ané purcixaae of
furiimr site §'i<;§;nscs for XWiN`NMR fm Efibzflows are pixmmi £0 euabie riaia Stswticzrs far i*lI'~f}_ii data processing
if; be Enstaiwii ai £226 Uniwfsity' £>f"?*21m-ama.

l§.§, ikmlusi-ans *QQ Sackgrezané
'F_h@:;~is§:G11s§darab§e§ustiiicat_ioi3forim-seznzmngofzersestriaipianas;and.marénecyazzéharzieriaand is §:G11s§darab§e§ustiiicat_ioi3 for im- seznzmng of zersestriai pianas; and .maréne cyazzéharzieria and

nzaaroaigganz iéur swear £2-niicanccr, z1,m§pz;rafsifi¢ amé. agricazlmrai þÿ�i ¬�3�%�¥�(�f�C�}�'�r�s�v�i�c�~�i�s�s�s�m�é�i�f�z�e�;�h�a�v�e�s�h�o�w�n}'rsvic~iss sméifze; have shown
ihesik groups ofo£§&z1isrf1§ tif 13333635 ixiazéjf Siru<:£ur.;a3iy~_zzQv@2 naturai garodusis, several ofwhich éisglay
;:s'»:m1isi;zag msniizinaily rcicv-ant z1ct.ivi§;~¥cs, Qowcver, the ihli þÿ�p�£�)�T�£�~�¥�2�¥�§ ¬�Z�foif`£hf::a12 organisms rfzmaizms to be

expioffsai, asgx-:cia§iy se_¥;ls;'4;>ug§1 §:ppl,§aatio:s ofa þÿ�b�r�f�>�2�f�o�f�m�@�<�;�$�e�r�z�1�b�i�0�<�:�§�2�e�z�z�z�i�z�:�a�i�i�1�a�1�¢�x�:�§�E�»�»�=�b�a�s�f�:�i�a�i�c�s�n�z�e�d�i�s�w�i�f�z�s�s�a�y�s�,�T�M�p�r�o�p�o�s�e�d�l�' ¬�§�S�6�3�I�`�C�i�l�w�i�i�i�p�r�o�v�i�d�e�s�:�r�i�i�i�c�a�§�i�n�f�;�i�g�§�z�t�:�;�i�m�a�t�h�é�p�r�e�v�a�i�e�n�w�U�f�p�o�t�i�m�é�i�a�l�;�a�r�z ¬�i�c�a�n�c�e�r�,ofm@<;$erz1 þÿ�b�i�0�<�:�§�2�e�z�z�z�i�z�:�a�i�i�1�a�1�¢�x�:�§�E�»�»�=�b�a�s�f�:�i�a�i�c�s�n�z�e�d�i�s�w�i�f�z�s�s�a�y�s�,�T�M�p�r�o�p�o�s�e�d�l�' ¬�§�S�6�3�I�`�C�i�l�w�i�i�i�p�r�o�v�i�d�e�s�:�r�i�i�i�c�a�§�i�n�f�;�i�g�§�z�t�:�;�i�m�a�t�h�é�p�r�e�v�a�i�e�n�w�U�f�p�o�t�i�m�é�i�a�l�;�a�r�z ¬�i�c�a�n�c�e�r�,¢x:§E»»=basf:iaicsnzediswi iaicsnzediswi

fzssays, TM proposed þÿ�l�' ¬�§�S�6�3�I�`�C�i�lwiii provide s:riiica§ inf;ig§zt:; ima thé prevaienw Ufpotiméial þÿ�;�a�r�z ¬�i�c�a�n�c�e�r�,
þÿ�a�n�t�é�;�;�>�a�r�a�s�i ¬�i�emr? agrifsasiiurai Iead. þÿ ¬�I ¬�>�1�1�1�§�3�(�}�1�l�I�'�2�f�.�l�Sin terres£z~iaE plants and maziiaa fiyazaobaciccfia and nnacroalgae
§`rc»n1 Panama.
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(li. PTOQYQQS §f:par£ for 'fur resfrial ¥'~ismts
_

Umier iiae exigiing Panama þÿ�E ¬�f�I�% ¬�`�§stxrucmne, the wseararix gmupé Qfllr. {.,Q£S'Cubi_1ia ami Qi; !*~fiahaE¢ir Gupta,
both based ai tim Universiiy ai' Qanama, have ifbcnxsed em fha §:§@a:\ssz1;.f»-ggmideai isarniatifm and þÿ�<�;�%�;�a�r�a�<�: ¬�§�¢�r�£�z�a�t�i�<�>�nof

f;.0v1§i, þÿ�b�i�Q�=�:�s�c ¬�i�s�f�anaturai prfndufats from £'s1nz;mai1ia\'; §l4ii¥"!f3SiI'i<é3f féanis, In £h§§ þÿ�5�$ ¬�< ¬�3�f�i�Q�¥�1�,'v s1s;1zmar§;ze tiw remit;

from the wrmsériaé piam <;h¢rr¢Es:aE imrxsiigatians Gui in iixés ICBQ flux* iiw iasi fi years, §?}a;1§ xnamrials
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Efr'Em':E;:»a? irwa9£i,ga1af:`F'rugfam þÿ ¬�>�i�1�e�:�;�:�l�r�>�r�° ¬�i�,�e�;�s�.�£�-�,Firsi. luiid:ils§:   §{Q¥QK,' §f5H,E,5'~,.§ ilk 
were ¢:1s¥1rz<:w;i -ac:w1°dizqg to ewaicgic-ai gasincigiw wich. imiicate iémz Hceséz, ?!f}¥.!£'I§ Eeavw are richast in rlammi
pwcfucis, and axtracxefi, as dwcfibexi in Ai* 2. 'fha plant extracts sem;-;~:<§ for Ember pm~i§ca1§or» were eiwsen far
tizeir cuxasis-tent, s§gx1§iE<:a:=% bieactiviey in Pananwimsgsai iwpis:z>.l'§iseas<:, aniicanccr .ami -anti-Hiv bimssays

.f$.I*2,aswejlkasfortheaizsenccnfanympartedbioacxivity#srknowncompounds,asci»:,-s¢;»m§;w¢§by .f$.I*2, as wejlk as for the aizsencc nf any mparted bioacxivity #sr known compounds, as ci»:,-s¢;»m§;w¢§ by
Napraimi ami' Sci§?§11£ier fiaiaiwasn sc2sf1zi1es~;{sze¢e AP2, Figxlm 12)- ki Gcioinai' EQQR, Psmaraa þÿ�k�E�§�}�3 ¬�§�,�i�<scieniists
purcizxseci xii of ike cqzzipmeni, remodeteé Eaborfet'0ri<:s smé §rai';mci the ;:»erso~m;1c;i §1fssessarf§,f £0 estabiish
bioaussays fo; malaria (P!as:fzQ4'ian;fa?czpClmgas'disease{??§1paf1osomemzi)ami§eKisEznzaz1i;~,sis Clmgas' disease {??§1paf1osomemzi)ami§eKisEznzaz1i;~,sis emzi) ami §eKisEznzaz1i;~,sis
Qixfsiimania m@x£zfea'r;a}. Nims of me ivioassays bmi ireexz ma ipmvimxsly in Panazfna ané in mast. gzasm recgmzize-ri
the fiiaveicsgament ofnavei mst§z~i>do-legiea, as desezéivecl in A§-'Q (3<:sti=;m C. ¥ ,). 'f'§ae :.>cli»¥:fascd assays using 3
iumcsr cxsli Eifws {3l*I»f¥6<}{i&1ng}, 313268 (Qenifa§ xlervoas sySi;<>m}ar1,d MQ3?? (brca:»;§_)} fmm the biili wwe ms! by
Dr. Guptafs iaboratcxgr, xaériia zmfi»H§`V assays were mn is1_iE1§é ¥3f~¢par£mcn£ of iviicmbialogy ai tim [..¥I3i\»'£$.{Si§}' of
I'a;mxm»a- These aswys have heme. sue¢2¢ssf;z`2§y nnsmi m guida iize isolattion z1»f=t§1e bioactivrz mezaboiites presented
kara. Thus, iiize gm»'em:1z§=zx£ ef Pmaama is embracing drag disccmzry as ii szxsminable ami premising use of`zheir
fwensivc biadiwzfrsiiy and Ima pmvidad ;:cssii'¥ve:.sup[§z1Ftiimfmugizamitim Panaana iC§¥3G _proj¢ai.(;<;e>1s ietzer of

AsL;;>fa<>1i fksm Ricafcis §{§v<:ra, Naii<>_ae:AufhmiiyoftimeErzsfir0sa;;m1t}, Aufhmiiy of time Erzsfir0sa;;m1t},

. C.1,1. i`*mgress Hagar; fur the þÿ ¬�2�a�b�i�£�¥�aimbnratofy
The 113zzb§_§ia research gmap cmlizxboratioxm Wim me iknama HZBG began in ,iarmeffy 2900, with a geek te

pursue ties fm<,:ii<>;§;a;¥on ofarefia extfacia fmtivc in ahe *fropicai disease (feisb_mami_z~asis, Chagmz' disease al-ici

¢natm'ia} þÿ�& ¬�u�a�a�s�e�z�y�s£539 in Pwzama by 2311, þÿ�G�r�i�e�g�a�-�B�a�;�1 ¬�é�'�s�l�a�b�o�r�a�£�m�~�y�,�A�sBr* Cubiiia ciiat :sci have a iaEmra£c>sy
prim* ia jfyizxizig the ICBG, the fini 6 monthf; were 6-eéicaied QQ pregnaxation asf"£¥m }abo'fatm'ies ami office space
sexi fire zzaquisiiiura of eacguipmeazt and materiaks.. Iniaially, fm grassy f:om§z'§ss=;1 one research assistam am iwo

simiezris, bm the iabomiefy has since gram ta irxfsiuiie 3 fweargé wsisimmaq and z1um§rs'¥;u61crzts.Efluringmis s'¥;u61crzts. Efluring mis

iiéifigg_1__T5i1E;¥§§;%1.§§§3;fL,f5f;%§§,}i¥9if2§i%>,2ifi é§;f§;»i_§?£?ff%l.§§E¢§£f§15,f§if§¢i*§__fH ?='¥;¥S§*f§'°® iiiw ¢!1¥<>1"f»&f<>@fas>¥';>f
þÿ�{�M�P�L ¬�T�§syzgixam ami a msitiflg paint aiagaafaizes were ac:c;ai:~<,~¢£, Tim c§'fna<§f§ £25 merry am 

 

Liquid Ckx§e>ma§¢gra;a§ay {?`L(Z), Vacuum Liquié Chr§>n1aiogr&phy('v'LC}, Ffegaratéve 'fiuin Layer
Ciz:¢>ma¥0gra~p1§y {§'T£,C} ané Qi>lum;1;i.§<:;11id þÿ�{�`�3�I�;�r�v�§�x�a�a ¬�Q�g�'�:�a�§�i�1�y(CLC) has also bean acquired, Preliminary
f'ri=4>¥i<>f§a¥;¥_f>n§ <3.§"axt2'acis ¥E's'>m IEE fiiant spmies have been þÿ�<�:�f�m�'�i�=�:�a�u�g�§�n�<�:�¥�u ¬�¥�§�f�x�g�2�9�e�x�i�f�a�c�i�s�'�i�§�'�0�r�n�y�m�m�g�i�e�i�l�v�f�s�a�saug þÿ�§�n�<�:�¥�u ¬�¥�§�f�x�g29 exifacis 'i§'0rn ymmg ieilvfsas
ami 23 extmazts 'E"r¢:>m maium mves. i?r@§e<;£s sm, exeraets from, 6 af diese sfwciesv are cempi¢§ie§¥ and work on a

þÿ�f�*�J�i�'�°�I�;�'�1 ¬�§�i�`iii §pa¢<§f,:s ifs in pmgnsss, xviih 2,5 pare caazzagacmnais iseiateii and at Eeass. pariiaiiy cizaracterized lo fiam

Fmlzermore, þÿ�e�?�§�%�:�»�_�f ¬�shzzv¢ been iniliatsé be pxxrify gran; quamities efakaioicfsf fm in viva ms!-ing ha APE. Tizis

cxciimg expansifs-n in the Mmmn ECBG foiiowzs -sm avfm þÿ�<�.�>�£�`�$�6�5�, ¬�f�Q�£�3fmm S"if`RI &>r the þÿ�c�§�¢�v�<�¢�l�<�>�p�r�1�'�z�@�n ¬�0�¥�`�i�nvim
mime b§oas§say:§= fur cuianeoufs ami vi;¢<:cz#.:».i iaishmemiasig in Dr. {}z'£zga~?im1"$a's ?abc=zfs1ff:>1y (sec $232, Sectifm

C,i.§.3Q\. To Qbmin pure; þÿ�<�§ ¬�f�r�¥�1�g�,�1�Q�1�3�r�z�,�d�S�,�1�i�q�z�z�¥�f�i�~�l�§�<�§�u�§�dfxariiiiwéing (as is fsiwwrl in éif; pm"ii£i<>f§ sehezzzc, Agagfanciix
E?) Qftiae missin: cxtracis \>\fafSik»iEov»f1;x§ by VLC, CLC, ?`T1"§,('§, FCZLC or i»i`i>LC at pwparaiiw: ami semi~;;:-regwarativrz
scaiw. In cases whafe Qhc: gregfmce of aiicaéeids was tieifzwtefi, an acicbbase rzxtracticn of £116 crude: enatxaa ar

f:1a_<;£i<>:s ww; carziad oat. '

CJ,3,§, Conz;wuzzc£s with Activity against Leisizmafmiasis
Some of our mow swevzazaz results are the isiaiatifm ui" s@vcraE_ imawn azpafp-hiize alkaigiés fruxn Qkzazseraazf

rxmpigfbffa and fi a'zfmezz>mm {Azuzwhich:messedatexxtacsivitfgén£hcmn£i¥si&i1mfnia1s$sassaw.Tiara which :messed atexxt acsivitfgén £hcmn£i¥si&i1mfnia1s$s assaw. Tiara
rcsaiéis samnmrized bale W, led ua to sb-tain 9

and are §ismse<»:e=§. fzxrfher xr; APE (L ;e>si;mr; »,,.,_ we co BC1%£3i3S 0

lg eawxi 0 'exe Ewa Lfaiferia species were made Q11 tw: B§x=.c'»;> Cmiomfiu Naiurai Mox;u1n@xzt(2,G@G~Zf}*i3i},
whi~c?a is :iw inrgesi isian-ri icfrcaied in Lake{ihemainwaistfaszervm-iffc-r539PwnaxnzsQanalj.Aiii1f>ug¥x Lake {ihe main waist faszervm-if fc-r 539 Pwnaxnzs Qanalj. Aiii1f>ug¥x
extracis from G. þÿ�a�r�z�;�;�Q�. ¬�§�'�"�:�3�f�f�awas previ>m1§iy_|'¢:pQr?f;ecE to have zwiiviiy agaimt þÿ�=�!�; ¬�f�S�»�§�!�!�?�Z�£�I�?�?�f�(�£�,the Qizxiiriicéil
consf.i1u<=:nf:a ware mst ia<>§a£c':d and i»iim;téf2=ad iwenigcr ez QE, 2692). °§`wo previous stzaziéesa Qi* G, cm1;J.lQZ!a had to

the is¢§iss2'is>n þÿ�(�2�'�f ¬�i�§�}�-�£�J�i�T�§�)�§�L�§�£�"�$�~�¥�5and oxoaporphilma a§i<_a£<>id:s iwénigar 125525. 20%, Lczpéz ef mi 155235, SOI¥E¢ ofwhifzia
had anlixnaiwéaé pfopcriies ifvfonigmf ez af. Qfifilil), Time are na Z`»'§§Li0§'¥Gi§ chemical invcszigaiézms of <32

dafnxeiorwn, zz ggueeic-as krigwrm zmiy £41 Casta Eiiaa and §j§%§_;_§hCzoaf },£V?8). '§'isez'efQr@,m§§§§r finding rim £35
 {R@\/, £z<51'Z\i}Hm
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1>fsmp§nw%ug»wf1P;Qgfm oswwf (Lam, ma, Mémfégf QBERWCK, y3{¥%j§mHang; m Hang;
eruée e»xtra~em af G. ampfgfofia :ami Ci, afumezamm were acxive izx sz§§es;,'s againsi Lffisizman-s'f2 fm::=:ica;1a, mage
im species ware targetcfi for 6urti1w;¢r im'es§igex%.i~fm¥ þÿ�'�H�i�0�2�`�i�S�S ¬�L�§�'�~�g�i�i�§�.�i�§�6�¥�.�i�,ffactiornaiiosz <>t`1h\: G. G='}'7$j17f§)r0ff(Z '2»X£?&1<2i

ical in Ike issiaiioer ia? Sim I<,:no~wn atkaloiés zfqylepiae (éii, norm; cifsrixw (43), Eysi=ca1nin<:(»$4), mm iauéazzesivxs
<{4§_}, while £ié¢ G, rfmeramw §$Xf?Ei{$i g:i¢£~:§c»é aB<.a§o£zis r::°ypiof¥ori_a:e {46) and ;zor;wn§¢¢"x£n¢: 64 7). Tize ;noE<:czxlssf
smxoiixres of 313 ofQuest? csaezpisvixzix 'mrs deismaizwrf fiom Ill) :ami in :mme cases EI) (CQSY, PLSQC, þÿ�H�§�v�1�B ¬�I
ami NQESY} NMR :im and confimzed by if; and mass spec1ro~sco»py, þÿ ¬�;�3�o�m�p�o�u�,�s�z�<�.�i�s#42, #13, -<35 ami 4?
1§em<>nsirat<;zi siggnificant zctivigf against L. nnexmramz and JW pafms2:er1sfs{2,C5.;; W ?, 23, 24 ami 14 pM,
w§pcczive1y} ami þÿ�C�£�)�l�¥�S ¬�¥�Q�l�l�@�{�1�f�1�§�*�,cytoivxiciiy zeasing agaizaaa iwo mammaiian ceil fines was þÿ ¬�<�§�¥�1�£�i�L�§�=�S�¥�§�dwixh

fzompounés <<¥Z-44, 46 ami 4? to explore Kiwi: potxeaxiiai as irnzaimenis 53-=° ¥_eisEuxsa11,ia,sis\ 7(42)and (42) and

cqfpiedorizze £463 shovwcl 33~foiand654926éaigwraaxicisy,r%pe<>§§ve3.g,-,QowgwésL_rrzexfcrznxxTiiillifvzwwards and 654926 éaigwr aaxicisy, r%pe<>§§ve3.g,-, Qowgwés L_ rrzexfcrznxx Tiiillif vzwwards

macraphags, the r<;gu§a1'i'ms£cs§£ of Gee ifeésmmzrzia pzxrasitxg Acti_vit-if;::=1 of £72 plvi ami Z! gafvi, respefciiveiy,
þÿ�i�"�`�o ¬�I�y�s�'�£�1�:�a�r�z�\�¥�£�;�e�{�4�4�}ami þÿ�m�r�f�1�;�f�a�:�§�f ¬�:�x�'�i�n�e�5�{�f�i�»�'�¥�}wmpare f3§!<}rab§;¢ whim iixc rspsrted z-v;:§is'ii.i<:s 0§ ¥35»»292 pziwi far the

<;uiz;o1'ia:ze alkaiaéés isoiawd as antiieishrrzanéasis agenis frm; G»`c:£z§wQ §uf1g§;'£¢:tr¢1 þÿ�(�A�£�:�»�:�6�e�n�g�u ¬es' af. 2999),
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NH emo
~ ~f*`**i saga gzzses, ,

"QC .
=_ _ angel? if Q

þÿ�<�=�~ ¬�`�f�% exam *wo 0,6
x§§¢,9;;;¢ gg; þÿ�i�'�= ¬�o�x�z�a�u�c�.�i�I�`�s�.�r�§�1�1�¢953; f»fr'$kM1f8% iid) £,aa=¢zsn<:as~iiwe (115) C2313-Qaziexiau {é6> N¢1!¥%i1tI¢;§¥ii%¢{47}

Cmfifx xzxtnziiis <:+i'ym§rfg ami maiuffzn ieav£»:$ ima; $;rz=coff`wciz;`z.' HHFQHJOHRC (¥?:lperaaseae} cuikzclexi in ihfa
"E\¥ari<>n1a1 Pmi<`AiiQ§ de Cam;§ax§a féanuaxy-Ap1'ii 206% showed activities of 35 ;1g;'mL ami 12:9 pgfnmi,

þÿ�5�;�§�§�;�@�"�<�:�~�,�f�_�;�i�"�v�'�a�g�a�i�n�s�f�;�i�,�e�E�.�s�p�r�n�m�a�s�t�i�g�m�t�m�I�n�i�h�i�s�c�a�s�e�,�s�i�i�i�c�x�a�g�<�:�1�'�1�"�L�C�a�n�a�l�y�s�i�s�a�f�t�h�e�y�o�u�n�g�a�n�d�m�a�m�a�i�m�?�e�§�f�§�a�"�E�§�§�?�~�§�f�é�@�¢�§�f�§�5�§�é ¬�,�¥�'�§�§�§�§�§�§�f�f�E�5�z�¥�_�f�T�;�¥�¥�`�i�5�f�é�i�*�E�¥�§�2�m�§�'�i�5�=�'�3�$�;�¥�&�'�@�r�:�§�1�"�~�t�l�i�x�e�m�#�E�5�w�a�v�e�s�:�"�r�y�~�g�\�§�§�@�i�»�'�a�<�é�~�£�'�r�~�r�,�e�;�i�;�i�o�m�t�i�o�n�.�Q�i�f�_�i�E�1�n�»�,�h�f� �_�,�m�_�"�_�_�_�A�_�A�,�f�g�c�i�i�z�é�s�i�e�p�f�m�i�i�o�n�m�f�i�h�m�e�m�m�m�:�I�»�:�:�a�§�`�c�x�_�i�r�w�;�:�t�.�c�h�o�s�~�i�¢�z�1�f�o�r�f�z�z�r�f�i�z�c�r�i�n�v�e�s�d�g�a�t�i�-�o�r�;�f�e�d�t�o�i�i�z�c�i�s�o�i�a�i�i�o�n�u�i�`�a�@�g�c�£�i�r�¢�¢�M�S�)�,againsf; i,eE.sprnmastigmtmInihiscase,siiicxag<:1'1"LCanalysisaftheyoungandmama prnmastigmtm In ihis case, siiicxa g<:1'1"LC analysis af the young and mama
im? þÿ�e�§�f�§�a�"�E�§�§�?�~�§�f�é�@�¢�§�f�§�5�§�é ¬�,�¥�'�§�§�§�§�§�§�f�f�E�5�z�¥�_�f�T�;�¥�¥�`�i�5�f�é�i�*�E�¥�§�2�m�§�'�i�5�=�'�3�$�;�¥�&�'�@�r�:�§�1�"�~�t�l�i�x�e�m�#�E�5�w�a�v�e�s�:�"�r�y�~�g�\�§�§�@�i�»�'�a�<�é�~�£�'�r�~�r�,�e�;�i�;�i�o�m�t�i�o�n�.�Q�i�f�_�i�E�1�n�»�,�h�f� �_�,�m�_�"�_�_�_�A�_�A�,
fgciizésie pfmiion mf ihme mmm: I»::a§`cx_irw;:t.chos~i¢z1 for fzzrfizcr invesdgati-or; fed to iizc isoiaiion ui`a@gc£ir¢¢ MS),

whizzis was the active mrsstitzzent (35 gxgnal, I2 ;zM)' Axizough iizis al§<;aE<>ihas has
wan iwiateé. gsrwiousiy ikom ,éegéle rnazmeifxs {Yatz~a ez af. I9?§§ ?atfa ef ai 2923,
Siwmaa Qi mf. 1931 ZHK3 {3¢vi11zi,§ail's§.ri ami þÿ�P�I ¬�l�J�`�f�E�i�f�%�Z35¥?83), Fagrzfa Fzyeeriazffs iibaira fir!fjwfm

"Q" ai. 3% E) and Zam.&~oxyia,fn ¢>cz¢f2z¢zrezz,s~e (Demi Gasa da Massimo ez al. 1§?2}, rm

þÿ�¢�,�&�w�m ¬�4�5�3 mxsdicinaligz rei@~.'ax;t a<:Svit5f Far this cmzfpfsunfqi has been repégwei xo nm

knmwizdga. _

Rersentiy, W6 have iS@1a!;e& 2'iI'l'ii11iCiL3'£`£ff~fi'£"2d a¥§fmma¥l7'f<2n§eifafrrarfiwiiatnz{§{u¥>£ac;©;m),falseci¥.=,2»:'.¥.f,,'<,¥ fmm a ¥l7'f<2n§eifa frrarfiwiiatnz {§{u¥>£ac;©;m),false ci¥.=,2»:'.¥.f,,'<,¥
ia iize Nationaé Z>af§<. f§§£o§. écz Qiampana (,<&ugu§t 2032), giiihoagix 2211: aciivity of this comgjmuné is st§¥§ snirxaesvn,
$59 young Lmves cf? this; speerias skewed an aeéivity of i?';,;g!mL against Lmézmgzfziak The §£r§c1ur¢ efucizigatirsza
of mfo aikssfoicls §mm Tcffzhqgzzif verzsicafor {§$l§}&C£33&}, za specics s:o£E®cfe<:! on 5m {%:m þÿ�Q�{�2�.�[�¢�§�>�E�'�£�l ¬�i�{�jE\i`a¢u¢:;E

%\fi@num¢>n£du1*i§¥g~A1s§§ms£ and Qslohsr þÿ�2�G ¬�}�2�,�,iS 2659 u§3Qoihyoungandinaiumkaavesahraweé Qoih young and inaium kaaves ahraweé

signiikant lsigiésrfaniasés aeiiviiy (28 and Ei _}§gff§3Tf\_», re,<;pw£i'

»

þÿ ¬�,�1�&�.�§�,Comgmzntis with Aciwity against. élfizagszs' Qisease (£§8¥3l'iC$X)} '£'ry;32er§o§0I§1i§i:'2is}
Tim ET£f."}f.i23.¥¥i}t axtraci þÿ ¬�1�f�}�' ¬�¥�i�.�1�£�2�g£czzv¢,s o¥`}'~f'f><;f¢:rrfffrrz !inea>zfzA(£,m1raceae} þÿ�x�:�~�<�>�4�E�i�e�<�; ¬�f�,�~�z�iQ23 i¥"z<~: þÿ�I�.�? ¬�a�r�1�>�¢�>Caiofaéo

¥\¥ai;ura§ 5/1{}l'f{Li§"5$£§2' {iZ£3{}i} d£sp§&yeL¥ an ICH; imaging 129112 $33 gag/ini. in ihf: Cizagax' discasc %:»i
 W pgs E!i£»§,@s1exy~;,_=;uifii1:é þÿ�§�"�£�a�¢�£�§�o�i�1�a ¬�i�o�x�kifxi ta the ix-mkiiisn Gf ww neriignafzs þÿ�{�= ¬�9and 543), £%1c
5

_

¥
_,I simclisfea mf which svmfe aizitarrzaixafsri by s1a§af1a:'f§ NMR wclxniqxifss, HQ ami  I'¥'£é,SS'3-/*=~ <3 . , , _ ` . _ ' .

(G, _

93% sf§f.>¢£rGss'E`iz<:xwriagnmasizzzvesfarxuzzsfxponemiEI;n§:=Eur§mga11i':¥>ae2x':;-miand 'E`iz<: xwriagnmas izzzve sfarxuzzs fxponemi EI;n§:=Eur§mga11i':¥>ae2x':;-miand ;n§:=Eur§mg a11i':¥>ae2x':;-mi and

axniifunggal (5»'§@uiio:s,<>a .25 af.. 213{¥Q} ma. w¢§§ am in vizim wssuiar a<;.¥;2v£§§s=zs {I*ala;:zi11o iff af.
Ra rmezafwm. þÿ�2�i�} ¬�3�G�}�,ami are 3;§SO §n,hii§i£Q§s f:f'I7§3yaI1.§rozxi<;¥.§=1se {Jr>oag, fa al. £9991 Nazi E;;;1ar1 58 was

4; Mm <>§'igixzaiEy ismiawfzi fmm Afsaxagwegr cimfasa {A1mozxa<>¢a@) saverak years; aggfrf (3?zf¢f¥£es Sc

Sa ww
}§)i_az f 996). 1-1Qwe's'Qr, EQ Qlif k_now%<:d,§e, 315 '¥;>ii>m¢£i=§<:ai aciixfiiy bias nwizzf bmi; assessmi
arid ihus its þÿ�a�f�3 ¬�i�v�_�%�§�5�;�_�_�{�§�_�<�;�§�&�;�§�;�§�;�w�¢�§§f,g£{i1~;_,l aszainsi 31 cram' is §_=;3;r,'§,_ þÿ�(�`�,�f�{�3�I�T�'�?�Q�_�Q�,�l�}�I�l ¬�'�f113%W

H---»-~»---»-~
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vanagmi m»=e$1;g@1<»rfPmgf@m {}f§'$G1£3f{L33{, mf, e,11¢¢:¢§; þÿ ¬�3�E�R�S�!�'�g�'�i�{�3�§�,Wgyggm i~¥ef;gg~
axhibitwé a wwe; éioszciiviiy (ICWQ 49 ;1g!rnL3, whieés sonic! %e we 19 ;>r;;»bEems in sesndering it com pécteiy
geiubie under iizf; faomiitisns 4;>t`=our bisuassagf,

Agfrospam-un:fm¢te,§f>ans {"§~`aba¢::e>ae} was caiiectezé an che: Bam Qqiormis ?~2a£u=re Momznwxzi in .fa,11ua:*y
20%. fixaracis ofboil; ysuug, and mmre leaves nsifai':S§gi]ifii3K111{5§1{%consi_stx:rz£ac%iv_ityagainsiabc: S§gi]ifii3K111{5§1{% consi_stx:rz£ ac%iv_ity againsi abc:
erxtmxzciiular fizarm of iff enzzi {iQ5.§=-<~ 3§ mai 22 f=l§}'f`fif,-, ffssgxxetivaiy). Smazzse §>r¢=!i¢;1u$ chwiiml it'z\fG$£igati£>1'Js
<;¢§ffLj§f:usaseer¢.s weave iimiieé io §hf: isc>Eati::>n oi" oils; fmm its scvés {Vic.§,z~a ez ai. 2603, Qs; CGSQQ er af. 33963, we

selmzwd the-:sc eu=z£ra<:§s fm farther invesiégatimn, Biuasaayqguidezé þÿ ¬�'�n�z�c�i�.�~�i�o�n�a�;�i�o�nof £Eze mcfxizazwi seluble gestion
Qi" abs extract Ied is tha iscaisftifmof same nw fsasxaua i§¥'¥31"{I331}Gi£§$ {5£-5'?} and one new cisisiazatfzamz (58). Tm
rnsieeuiar simciufezs oftéeaae r§i£°e1~pazw:; wars dmcumined primariiy by ?~I?»iR. tecémiqucs (£z1<;imiir;g 'I £3 seiaciive
"H é¢mup¥§ng, if) §Q¥f» diffcrnnca ami QD NGESY z=2azkd@;Q:1z°3rme§ibyiiieanémasss;>ec1r@sc§apy_ azkd @;Q:1z°3rme§i by iii eané mass s;>ec1r@sc§apy_

Compcxunfis þÿ�S�§�»�l�' ¬�?were £<~:a~:t<=:><3 for actisfiiy in h<>1':?;t¥>e £ntra~ am exfrsfefziiuifzzr vezfsifms of xixe QT afaz£1\ss:a3f,
azrzé time resxriis are ;¢rf:sczzt<2>d in fnii in P»i'2x, £3omp@u1zé2 55 ami S? were most aciéve þÿ�3�g ¬�3�?�;�§�$�£tim exiracaliaiar
ilmn efiixa pafaséte Qiéi zmé 1 i gzhi, fe;a§p¢2ci§v¢!_y}, while <:<>mpm.:r;és Si and 53 was astiwe aigezinrst Eine: mom

ziixfécaiiy rekavam imxaeeiixda-§' 'Soma of Qxa parasite {¥"Z ami 1<§ pivf, res§>ec>tiSfe1y}. 'ifézfz nmmity ofgiimrpesres
regzertesi £9 fmve aculwizy :agairxsi Ei cmzi ;>fa>:»s<:$s S;aur,z:ne_ske1a¥»ons (Al was ef af, $95, Ragasa Q25 ffl, 2662, Lyder
ef ai, IQQ-83. þÿ ¬�$�o�m�;�J�w�i�i�i�a�t�h�e�c�a�s�s�a�r�m�s�i�w�t�a�z�a�o�z�x�s�,�s�z�s�c�§�s�a�s�t�h�a�w�:�d�z�s�s�z�v�i�i�v�f�z�é�E�r�e�s�a�e�,�h�a�v�e�b�e�e�n�i�s�o�I�a�t�e�d�_�f�m�r�z�x�§�§�>�,�<�-�1�.wiiia the cassarm siwtazaozxs, szsc§s as thaw: dzsszviivfzé Eresae, have been isoIated_ fmrzx §§>,<-1.
geazus i1'aesaif;si;:ia and am mostly fuAranodits:;|°p<:;10§ds{§'£r=;,>oiT as af. §%<}, þÿ ¬�§�u�n�s�t�o�z�1�cef al. §§'?2, Eang ef af.
2% ¥ )"
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þÿ�M�M�"�M�'�~�'�~�"�°�¥�*�~�<�~�n�:�»�~�"�e�r�h�e�f�"�p�é�a�n�w�m�a�w�t�s�:�7�E�¥�#�f�i�;�z�1�"�f�i�@�d�;�f�@�;�;�1�f�r�f�f�2�z�;�f�j�w�w�i�x�2�i�f�¢�?�§�f�:�'�f�2�;�2�1�"�a�"�§�2�f�1 ¬�¥�s�2�f�f�§�;�§�'�s�f�"�é�%�"�2�1�-�;�§�;�»�§�§�§�?�;�f ¬�f�%�f�z�Y�i�;�§�`�¢ ¬�:�T�»�'�;�»�?�5�f�2�§�*�"�''""'
'

selmwd for fxaatioxmfifm, or; Safe basifa faftizeir activity againsi me iniracgiluiar iiumi af time ;r»zuasiw. §n Feinmsary
$362, Hmjfwrzwm bwnp-fansfiaszan; (Chi¢raz@tha¢ea¢} sam coilezszeé in the Naséonal Park Aims sie; Cem_{;>ana<
iiioih yozmg ami rrazrmrzz leaf extfacts, whieiz Eiacé 3§`£§1i§3f "FLC ps:=;¥xf>we;ias-iiviiéesof6gxgnxf,in£3215 :=;¥xf>we;i as-iiviiées of 6 gxgnxf, in £3215
þÿ ¬�i�h�a�g�a�:�~�;�"disease afssay, The ses<;1ri=tez'p@s1a- iaerom §>fzcs;erioii~,if: QS?) was iselatffgci as éwe zmgaf active: c@n§£§§11.f¢§;§
(363 mg) cf' the yoang §f:»a£`n'ze£hz1n¢i &zfcr§<¢n (11356 <§ ;¢g!nzi,,}, aafi its fnniecuiar stmclure was ef>r;iE'rme£i frm
1\iMH, iii #md nmse speazfroseapy. On oser§oi§d§:, isoiaieé ini-£2a§§@y from Qzzaisaris a.fE'¢imn.s< iiiahimnnn ef ai

1929) 9£3§ subseqwixzmly iiwsn ffedyosnfarn 5;ms£Iiew;e Cfrssxiin Qi af. þÿ�i ¬�?�9�*�§�}�,is imowzx L45

_,Q produce gracfcd antin0cif;:£;pii011 agaénxé aefziic acid w:'it§;ing and caga$i1§»2ia~§;§_f§uc¢=:i iicking §n
' þÿ�i�"�£�1�f ¬ ¬�,�i�§�I�i�f�£�§�{�}anztiiqfgazaszinaai imiviiy iQ fepaxied, Eis;\zxssay~ga.:_§de£I i}~a_<:§iQna¢1:i<>r; sf cmde

<3 -exmcis Qfyuang and xzxafémwz waves af ffrzffgpea zzppefrdicuiaza,{¥ai§awae}<;rJ1ie<:£<:é i`r<;~m

Ummmdlh £593
Marcia to April QQQZ in the Naiianai ?'ar§<; Cihagms, has éxus fa? lfxi 10 the isoézatiorx afiwo
aempauaés, wixwaa sznzciufe eiaaifiatioli is orzgaiszg,

f%;
C.i.1,3, Comp-aamds with Activity ia; we Mzaiaria Assay

Wa amz auseniiy pxxrsuiggg im is£>i2:ti0u afi{§_c:§1ara.§;'f»t,*ri2af£i$3'i þÿ�0�f�H�i�f�$�'�<�3�b�G�1�i�`�£ ¬�Sfrinm Traffizzickfa asp@ra,§,f=:~>11ng
an-si rnamre ¥e;2+§e>;£ma§s of wiricii demQ§zs£z'a%f:sigrziti-cazztactivityinfix:maifrrisxbioassay{£4ami18;¢,gf:=zL, sigrziti-cazzt activity in fix: maifrrisx bioassay { £4 ami 18 ;¢,gf:=zL,
2"i'Z5§{}G¥$ii\f°f3i}*), Similarly, §'01.i}1g ami mature Eeavw <:>fLaf<>ezm'a punécigfofia denxaxnstrataé signéiicant
an2§m,3|.::r"ir=.E e1<:&i.vit°5f (6 ;1g!mi.}ar1Lhasa~8X§E"dC?Sareambeingfmmgionamdfur-£?1cr,i?><>t.31spasm=.v<:;'=n: Lhasa ~8X§E"dC?S are am being fmmgionamd fur-£?1cr, i?><>t.31 spasm =.v<:;'=n:

oeilected on ibn &32m'<> Ccsimfafio Nammi Meuamwnf in Sepifzmbfar 2691 and Apréi ZGQZ, rcsa;sect£ve_ly.

{T.2_.1,.¢$. '§`rai;§i;ug and (}¥ii'z'1§21c~h

Aflfuring Q16 Fhmxz yems in wiaixh the Cubiiia §}.`0`£!§3 has i>se»1\ þÿ�z�a�s�s�0 ¬�§�z�a�i�c�w�i�i�i�x�Q�s�:�c�u�r�r�c�n�i�{�£�Z�I�;�¥�¢�3�,�£�5�c�h�e�f�x�w�i�s�-�i�a�f�j�ywiiix Qs: currcni {£ZI;¥¢3, £5 chefxwis-iafjy
s§xx»;i¢mta imve firiiskfsal their uf1d.¢¢rgra¢§z;ate> zi*sf.as 'e,1,s¥§"1gth=e 352336 rasmaxcss $111214 s£uixfwfsQbizaiaed ixfwfs Qbizaiaed

1l`iiiI'liI`l§§ iz1te:rz1s§;£;;s. Two rcseamh assiswxis have obiaslucd sch§;»iars¥3i;_1:a and am euf§:ef11t¥y piursgirag s.,c¥vzzr1<:=:ff£

Pas aaszasso gm, 55151) þÿ�é�"�"�'�_�f ¬�§�{�§�<�>,_2?<£¢¥
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c<:~f;§@§=}}<>» þÿ�'�¥�$�£�i ¬�5�1�`�i�i�§�{�"�;�<�3�;�A�§�;�'�0�w



P§¢-<§pazx¢we,ug»aa¢ff1>§-Qgfsm þÿ�;�v�§�f�g�m�c�,�F�i�r�u�f�,�f�~�@�m�a�a�¢�;�=�@�£�f�§�§�? ¬�'�\�f�'�?�,�f�,�l�4�§�_�3�$�,�,�j�/�2�_�4�`�i�t�¥�;�g�;�_�;�;�Q�§�a�§�ggmc, Firuf, f~@maa¢;= þÿ�@�£�f�§�§�? ¬�'�\�f�'�?�,�f�,�l�4�§�_�3�$�,�,�j�/�2�_�4`it¥;g;_;;Q§a§g

§is:g1=<2»¢:f§ séarewzci (IX/Eexém :md Spain). \;*sff.a am aurremtiy trying to smura s¥m§¥ar opgaonunities for 2 other r<:search
assisia nts. Bccazzsa Dr. {3i§§§£1`§aiS1b<: most rzcthfr: zfv:§ears;£1s:f in Que þÿ�I�}�¢�p�a�r�i�m�@�1�1�L�0 ¬�C�h�e�a�"�z�i�s�£�c�j�y�,oiher pmfessms
fcg§,1&zz§:£;,r hréng zixeif classes to his éabaratoly 'mf éemcnsuatioxzs cf iiiffirrfmt élxrozmrvgraphia tecimiquam.
Recently we have paftizzipazefé in a scientiiic workshop orgmizsrfci E>y Qze Faculay afNamzai Saiences ami
Temnzziagy Q?" me Univemiay o£`?anama, whwe @3155 process o;f`~'se\;1a1'fztiozz and isaiaticn of ierrestriai plant
n2@211fa2 _pz"0éwC»iS \'&'§IS é<211*r011Si?z2t2'zd to EEG coilsga level Studeim, with an §>rnpE§2sais sm £112 þÿ�m�¥�a�£ ¬�f�:�a�a�s�;�h�£�p�»beéweean
I§J:'&§`l¥£`B§ _products and the þÿ ¬�C�l�¥�i�S�&�1�"�V�§�£�i�0�£�`�iQ5 lfxe tropical forem. The r;§e¥nbe1`s <>fAP3 have presented ai

ounfermzces ia f:iz2mi§i:fy ysmfessiezaaks ami ¥;3r. C'u¥,>£Zia has kecmfed sis; high. schogl and universiiy iwais, Dr.
CuE§i§ia's wsrk mas also been feanzred in savsrai ariisies ia iixe majm ikxnanmnian newspafzer, Iii? _Prensa (see
AB4, Se:a§i=>11

(RISK. Hlighiigixis uf ¥{.TB(§ ifwsea rch in the Gnpia Laboratory
Qt. l\x£eziff;z§=ir Gupta, Qiae present ¥ea~:i<~xr of AFZ, heads the Cenwr fo? §'han'nac<>gnisiic Ref$e:ar<:'l'; 9:2

Panamanian §f¥o;"s, {C§F{,0RPA,N) which §§a,s: ra wail-esmiaiishcd rwzard in iize iéahi of tesmstriai plaeai uatuxm
pfoduots. As meuiémaeé aizovcs, 1122, <§§u;>ta's Eabnmferies have beam z+<:sponai3;E_c fer nmnizxg time cell*-112-zf.scf>ci asazays
using, 3 mxmezr <;1xEE iirens þÿ�{�I�i�~�4�6 ¬�}�(�1�u�:�1�g�}�,§§F~2é8 (aegzirai nfzwous system) and þÿ�£�~�<�% ¬�i�=�"�iftzresazezjq Qbtaimé from im:
?\§§_$i>®ixa§ Cancer Imtiiutn This feseamh gronp faihaxvs up imff:;s1§gslimz1s ef exzracis zsssiivc in ihasc arziicancer
assays, and aiso exxrszzts aaive in sm anri~HI`v whole caii assay þÿ�(�n�f�o�n�i�n�f�<�:�¢�c�2�i�£�~�I�Z�\�f�'�s�t�r�a�i�f�z�'�f�"�"�"�'�R�"�"�E�\�a�E ¬�Z�§�*�9�)�,�w�h�i�c�h£~IZ\f' straifz þÿ�'�f�"�"�"�'�R�"�"�E�\�a�E ¬�Z�§�*�9�)�,which
is mn by ?'m£`¢ssur §3as§£§o Gémcz, 5 microbioiogisi fwm iize ilifepmment þÿ�m�f�1�'�v�Z�i ¬�f�§�f�¢�b�§�=�>�§�<�>�g�§�fat the Univezamy af
P3Il?.`¥=!¥3&, Hig¥1lighi's of tiwir racism work are p>:es¢f2£ff:»;i i'1¢§l3W.

(3.5 ,2.!¢ Qompounés wiih Activity in tire Panamwbased 3-£2¢:ii Camzer Assay:
The exzraszf; Qfyeung and maixzre leaves from þÿ�f�¥�f�f�g�u�f�a�f�w�n�s�1�2�&�{�P�v�£�¢�>�s�~�1�3�c�e�a�¢�.�}�¢�<�;�=�}�¥�i�n�B�a�m�; ¬�'�§�$�:�:�i�§�c�>�r�a�&�c�1gufafwns12&{Pv£¢>s~13cea¢.} þÿ�¢�<�;�=�}�¥�i�n�B�a�m�; ¬�'�§�$�:�:�i�§�c�>�r�a�&�c�1in Bam; þÿ ¬�'�§�$�:�:�i�§�c�>�r�a�&�c�1

Naaiuraf Mcn2_un'seni shzfwed aetivity in tim 3 iumor ami! iine assaya; þÿ�{ ¬�§�¥�i�_�s�{�>°< 2 pgfml in mei; sas<:R)' ffhus, im

Wf¥i_§?,§§§_3;§a§=,L@i;;!;§§ff;sf_Qafjmei__§f;_:¢,<§§9=;i§@;wé§,§12§\A;@;E§,,.¥,§§§:§;
c%§s"omawgr;§;shy (warms, þÿ�w�a�f�m�=�m�s ¬�Z�z�a�n�a�E�,metizazxaiasfxThema-quimsifis£§z§fivai§ve,.6§was" The ma-quimsifis £§z§fivai§ve,.6§ was"
§5c:»§a§e£i as an aizdzive mnsaitxisxat þÿ�{ ¬�=�i�Z�;�@I'x»"£C3F`»'I: §,£}33, þÿ�I�~�i�~�4�~ ¬�§�0�:0.{,}23, 392438: 0;,Q3 gig/mL) by il; I`&i"¢'O{'Sf1`¢§v§)§1£§$§
MQLG. Y<.>Lmamimatlizeieafextmcisai`Sz'f>fwea.zzaifamséfr{_1~7i}aco»ca;pw<:ac)aiscshazwcrdaciiviwin~a%§3 ami matlize ieafextmcis ai`Sz'f>fwea. zzaifamséfr {_1~7i}aco»ca;pw<:ac) aisc shazwcrd aciiviw in ~a%§ 3
czmcer QQEI iinas and émfh kénés of þÿ�i�~�C�3�'�i�` ¬�SW§3"C r<¢c:»c¥ in Bmw §Js:1§cs1~a»:i-sz I'~?§>:ur;xl i§fIo;;z1mes2iétir§:1g 2993
assi 2962, Far ?:»c=t3:: cxtraezs, ¥5§1=id~liq=;ir£ pmtiiizmiug ;;1rof;kz;:@z¥ anim n1eEhan<>I pamiions which yiestéezi 3
azzfives frfxcéiofes a§££¢1'~r;1>wma¥0§;rapizy on silica gall, Three compouncis ww: o¥za§n<:ci upon fzzriizer silica gc!
pmificzrtionz þÿ�2�~�E�Q�)�i�é�i�,�G�i�m�,�£�'�v�"�i ¬�¥�"�~�»�'�?�.�:�G�i�l�é�l�,�S�F�~�2�6�8�:�6�.�2�8�1�1�g�/�m�L�)�a�n�d�6�2�(�G�E�5�1�;�I�v�f�C�'�l�*�`�~�'�2�; ¬�i�_�§�'�.�2�,EQ) iéi, Gim, þÿ�£�'�v�"�i ¬�¥�"�~�»�'�?�.�:Gilél, SF~268: 6.28 11g/mL) and 62 (GE51; IvfC'l*`~'2; þÿ ¬�i�_�§�'�.�2�,
§~}~<$§G; 0,£}i3, f§F~268 0.021 ;,;,g;f1°:1;i.,} ikem §Q£i1 yaang and mawm iwves, #mi 63 þÿ�{ ¬�}�i�;�;�;M;II$F»'?: GA 3, ii-4613;

þÿ�i�`�¥�.�f�J ¬�§�5�,SRE-68 þÿ�G�, ¬�}�2�'�§�7;,zg,f'znL} 1369211 matuw 3<5ave§ 0-xxiy.
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$9 þÿ�2�~�;�y�>�:�v�m�n�r ¬�1�§�w�<�=�2�n(M) 61 53

[§§02ssSajf~g2airicf§ Efactiorzaiimi of time nic=:£?xz1110_i'§x: axixast ffoxn yo mag leavas þÿ�D�£�`�P�r�i�c�>�f�' ¬�r�:;1»af}2?ra
{I§'a¥:>ac¢a<:), miiegsed in tkm liasw Cuwrado 2*¥atum§ Ia/§<>sxun:@a1%.ix§ Gciuber T99 $, yieideai e§ii<>1is;s';~i<; a;::§~;i §6¢i§ as

þÿ�t�§�1�m�n�s�t�i�i�r�m�m�t�{ ¬�.�§�i�;�<�,�¢�;�,�M�Q�W�?�=�=�Q�S�p�g�f�m�h�,�§�§�-�4�§ ¬�3�W�3�.�4�§�¢�2�§�,�f�3�'�I�1�L�,�S�5�2�6�8� �5�.�6�;�,�;�g�»�'�§�z�z�_�¥�,�}�,�R�i�i�i�a�i�i�n�é�o�i�c�,�a�u�i�dmnstiirmmt þÿ�{ ¬�.�§�i�;�<�,�¢�;�,MQW? == QS pgfmh, þÿ�§�§�-�4�§ ¬�3W 3.4 §¢2§,f3'I1L, S5268  5.6 ;,;g»'§zz_¥,}, Riiiaiinéoic, auid
was firxt rcparted £`r¢3m Firm: eflioré {3<_>yse ami Lmvrcncc i§#63}, aizizozzgb its aniicancfar aciiviiy is 1,mr@pot't=¢
Ad<:¥iiitwookizerinaciiveanduigiiguiwzzsEabdmixeéiérsipeneawereiswiaiaecifromficc;r2czg"ef~<'f:EZ- two okizer inaciive and uigiiguiwzzs Eabdmixe éiérsipenea were iswiaiaeci from fi cc;r2czg"ef~<'f: EZ-

>xo§ami:aez¥:iani=; acié (65), mjiginaiiy §soIs1t@d fiom Erifmeffia ;1;f0z2fer'¢ff4z (Caiéffswn ef ai. £?3'3"?), ami haraiwicimiic
acimi (136), repartaé as a1ziz;sagem£`E'0mCrawzrGI"0I7¥Gs'§(?£¢'$(ag.§>if1t1ezmlE9E?).TQfhabas;afoar£thisistheEEzs!1rc:pm1anthenafuraipfofiuctscizcmiatzgfofthesizzghz§~'a-imia.specieskmwn. agem £`E'0m Crawzr GI"0I7¥Gs'§(?£¢'$ (ag. §>if1t1ezmlE9E?).TQfhabas;af ez ml E9E?). TQ fha bas; af
oar £thisistheEEzs!1rc:pm1anthenafuraipfofiuctscizcmiatzgfofthesizzghz§~'a-imia.specieskmwn. this is the EEzs!1rc:pm1 an the nafurai pfofiucts cizcmiatzgf ofthe sizzghz §~'a-imia .species kmwn.

 mm--M
 ¢

"¥3¥"!§ 3§8§*2§$§K} (Rem 
W MMMMMWI

Pa@;¢> 
' '

'C§f{§¥¥snia%£o;°§;;1n§§ i"-*age



V Frinrxpadif~avas¥ig;a1or/ilfaguzszafkirwurghasi, First, N!idd§a}:"§f§F{\"V}(}K, Q!'_§§é3§1'¥ f'°i§11§§

Liquini-!_iqz§§é pareiiiening ofihf: totai I13G¥}]&fZ{Zf ic exzfacr iéruzz young ieavas oE.A¢£e:zarfxj!f>r£bzazcZa
yiifkied a<21i\.f<§ hexanes ané zzzethaxoi pa_rE2i1§f§s;s. Furflwr ehwmaiognzpbic ~puz'i§<:aiiQ-11 of Zmtiz partiiwns yiaiaicei
4 naw caxnpmmds (6'?~79}, of whicéx 3 were aciive. The þÿ�y�»�§�6�8�s�h�e�w�@�g�o�o�d�a�o�E�§�'�1�§�_�t�y�{ ¬�3�°�i�_�;�¢�;�,�§�»�§�C�¥�-�"�F�:�9�,�4�368 þÿ�s�h�e�w�@�g�o�o�d�a�o�E�§�'�1�§�_�t�y�{ ¬�3�°�i�_�;�¢�;�,�§�»�§�C�¥�-�"�F�:�9�,�4�3good þÿ�a�o�E�§�'�1�§�_�t�y�{ ¬�3�°�i�_�;�¢�;�,�§�»�§�C�¥�-�"�F�:9,43

, QV 0
pgfmi, $1-¢¥~¥§{'}: U29 ;,Lg!1'nl,, SF~Z6AB; f},3§* ;¢1g!m§,}, wh%i<>

.5 i§ the activity a1"¢,:i»2°;'r;f;1o\.zz;<<,¥s 59 {Gl5,@, MC1*`~'?; 1,2 ;.1gfz3zL,
_

0
H4662 1.1 ;1g!z;f1L, SE"-2é8:i.é pgfmi;}a|1.d 'XB (Giga

'_ J, I L mtv-v ;;>~ii> ;zgfmi,,E~-i~46£3: 33 ;4gJmL,s1=»zaa¢>§Q
= ~»»'

, . _
_ M IQ ;1gfmz_,} was moécraie £0 law, Affemrga _is another gamma

rms fm; gmgm fer wkicil time is no wpefrf. of any chemical invesiigfxlions
cliimiamit MM {££¢§ I2-¢sx<;§mnb<:r'&ia1i§c :mid (éS} !>a§<¥~=1f'ic§iffth-5Eifafatfffe- iff th-5 Eifafatfffe-
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The extras; of young- Ecavem from f'k-Ifzfmz fzacifierf-miie þÿ�(�§ ¬�i�w�r�£�@�i�a�r�;�f�s�a�}sifwwrzd sigrmiiicant uciivity agains;
ilu; S}3`~12.63 cell ima: (6156 M 3.3 ;; g;'nzL}. Nstabiy, tha nzamre 1f3&!E$X¥§"dC1_Sf`i0W£§ nc# #z»:>£ivi*Jy xgairzai the 5 cali

Eimzs. `&'>*'orkir1g me she ,fuei3za:11;1ii_c e:<'rra<;1; of tim young leaves, we abtainefd pure whim

GH gf M crysfziis (89 rngé, ftf p<>1y;;»hezm-iizz compoxxnei 71, thc si;"uc£urofwhichvmc¥e of which vm c¥e
HQ & /_[i'iQH hem RMR dam, and whiezh showmi mgéamie aozivigf in all 3 ce§¥ ¥irzes (61% MC? w

Hoff M? ;agfn§l;, §~Mr'§G== Qi.; pg;/mL, SFQ68  $1.4 ;:g.i;uL). Omar sgmsiefs of Mnfxea are

M WmMQMmBMhMm1epQrtm§ to ~¢:»<>111;ai;z highiy infimaznaatofy iuggmmw éiwrpmce (as 'kzizechmm wx;-1z*',
"`§§?"6`é¥5?§"2§?°"2?i'"§"9§?i'3§"éi£1`5"`£i`5i§`i`&E"%§fT§f2fi`%`§§`§?§§`{¥§§£?E_>f§'§§"}22Q

"""

i1§§?§?§`""'M`"
""`"`W"`°""'m""`A"`"""

Somfe af our mazsi exc_ii'£ng re:su?£§ have wma fron; ?'r1s'm£¢¢ 5;;:e>cic§` Ugmzz tesiing againsiz ihe 3 calmer »<:sE¥
iiaacs, asiévéty WQS ffalmd in ihe mi:i¥asxrze§%<; eaxtrafcisz of like ycurng Eames of 5/z'smfc1 macf*c2;>?1y1>?c1 (Giga 2* 2.4¢ 4,4
and 35? ;zgf'mL, raspect§vfa¥,y}, Pi 5¢;c¢%=m (Gig =»~ ~L3aué,2.3yzgimlh,fes';z@<;:¥\f¢1y},andiij»2,1'éfwsLs{G§_;<; L3 aué, 2.3 yzgimlh, fes';z@<;:¥\f¢1y}, and ii j»2,1'éfwsLs {G§_;<;
~»~< 6,32 0.5 imc! (N ;lgf'§§iI,, res;a¢c1ive!y`}. The frasiionation ;>m¢ess waz; c<;»1§~§'usingbcffiaI£;;uici~¥iq_ssi»;§ <;»1§~§' using bcffia I£;;uici~¥iq_ssi»;§
;;zn"&¥1if>z; and column chrrQmatc§g,1fzzphy. Five aeiiafe <::;»n1pou:xciis {'§`ab¥<~: 1) wwe isalawi §"#1}¥¥I im; ycsung iszawfcs of
ii .»m2cro;w'zyfizz,' fenifginin A (72), ferrugizxin;  (733 and' C 34), i=ism§;1('75}ar1d %1a|'ungaeein (?6}, ii baczrffem
yieiriwé Gm gifzfec fxciiw winpoxanés iiszniozme  §'?'?), 1:ia&a§>a£ylvi_s11s§uza<; A US) exam cinacctyivixzniasic 'H -("3'¥3?
'I'a_E>¥<: E), A new b-iaummmrae {i§§}, whieh we lamfa named bivismiaquienezxe, ami the écrwwn viamiaqzénozze
þÿ�{�i�§�s�z�Q�i�5�3�3�1�)�w�e�r�e�&�§�s�m�i�s�e�i�a�s�a�é�a�s�i�a�z�a�c�»�;�i�°�.�f�z�a�~�c�e�n�s�i�i�a�s�e�f�i�t�s�f�r�a�n�;�t�i�m�:�m�a�n�e�s�g�z�f�s�a�s�i�f�a�s�,�<�3�¢�n�1�p�Q�u�n�'�I�'�S�a�n�d�"�I�i�i�w�a�r�e�r�e�~�£�s�Q�E�,�a�i�f�e�z�_�i�a�g�t�i�m�a�c�é�v�e�s�a�a�m�s�i�i�t�a�a�m�f�z�s�c�i�V�.�j�c�j�T�m�§�:�i�$�,�'�v�"�i�s�r�f�x�i�H�(�S�K�)�i�s�r�e�p�o�r�t�e�d�t�o�b�e�2�1�p�o�z�c�n�l�a�n�t�i�m�g�i�a�r�i�a�i�a�g�c�f�z�r�a�g�a�i�n�s�i�P�i�¢�s�§�1�z�z�¢�>�r�£�§�;�.�f�n�s�f�f�z�£�c�¢�§�z�>�(�i�i�f�f�i�i�,�E�S�E�i�g�f�f�l�i�i�g�,�F�r�a�n�c�o�i�s�f�a�r�u�i�.�§�§�9�9�}�,�l�}�f�s�a�¢�¢�£�y�i�v�i�§�:�m�i�m�1�e�A�U�8�3�w�a�s�s�u�!�"�J�m�§�§�.�t�e�2�:�§�§�t�o�N�o�v�a�r�t�i�s�z�m�i�i�i�x�a�s�¥�;�>�c�:�»�:�>�§�2�f�2�1�`�§�I�§�} ¬�}�t�o�§�}�(�)�£�£�I�1�1�;�¥�§�'�i�¥�1�h�i�E�;�1�i�§�§�"�f�i�I�T�-�5�I�6 ¬�>�Q�k�>�r�1�_�c�a�n�c�e�r�x�;�e�i�§�s�{�§�(�'�f�5�§�M�E�K�E�B�M�I�;�3�8�a ¬�§�§�f�£�~�2�i�1�§�¥�'�f�i�i�°�»�é�§�<�>�=�§�\�I�f�s�z�i�s�x�m�s�i�m�w�o�s�é�a�c�t�i�v�i�i�y�a�g�f�x�i�n�s�t�l�*�l�`�i�,�I�Z�9�9�h�a�n�g�c�a�m�i�n�c�r�s�z�a�<�:�c�:�i�§�§�:�(�i�f�é�l�i�g�g�M�3�i�Z�x�a�b�v�i�)�.�'�T�£�`�E�'�1�e�s�a�z�a�x�c�i�t�i�n�g�r�e�s�u�i�i�s�a�n�d�W�:�n�f�s�w�h�a�n�i�s�n�i�a�f�i�n�h�i�l�s�i�z�i�o�x�r�m�e�c�.�i�<�:�s�c�;�'�i�b�e�i�n�A�P�2�{�S�z�:�c�:�;�i�o�n�=�C�i�,�2�.�.�2�.�_�I�j�.�"�A�-�*�`�h�i�¥�.�a�m�e�b�e�n�z�e�p�i�a�e�x�z�s�n�e�a�n�d�a�n�1�%�;�r�z�1�x�\�u�f�t�h�e�Y�i�f�m�i�a�g�a�n�n�a�i�s�v�»�f�<�:�l�i�»�é�:�;�>�<�:�:�1�:�n�f�:�x�§�i�¢�>�z�1�{�_�i�3�<�;�1�E�1�e�M�e�n�a�c�h�e�i�9�3�5�`�;�,�m�m�e�f�i�h�a�i�i�a�r�e�a�s�-�p�e�c�i�m�s�w�i�z�s�s�e�¢�h�<�>�;�§�°�¥�s�-�t�.�;�5�,�»�i�s�é�e�s�c�r�i�b�s�a�!�h�a�r�e�a�p�p�s�a�f�i�n�.�Q�u�e�c�h�e�m�i�c�a�l�1�§�£�c�r�a�i�u�z�'�e�.sz Qi 5331) were &§sm iseiasaé as iazac»;i°.fza~ censiiasefits fran; tim :mane sgzfsasifas, <3¢n1pQun'I'Sand"Iii 'I'S and "Iii
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rra¢:zjz¢.s'::uia I1 yieéniczd sa complex series o§`i;'a;rigz1ing campeunés infslxzfiing two uziaiécntiiisai, zzove§;>e;,1§§¢ianti anti
the-» known sambsmnces ¢i:w:;_;;c»r~=an1icie (Bi), Embamide 33 £323 and dysi(843,'i"heseC#Qfi§§i}?J§31§$,anéa (843, 'i"hese C#Qfi§§i}?J§31§$, ané a

þÿ�5�%�§�1�i�i�*�§�§�¥�J�3�` ¬¥i'ac££;>s1 fzisniixiazing simiiar irichioriirated §omp<>un,d§, izmfc bam submiticd 1-o AE'2 for testing, agasilssz
rualszfia, fzfxishm-azeiasis ami Chagvs' vlismm

Five Cfudt izxiraras axe; £52¥I'[`!Zi!1I§§' undergoing, ieszéng in AP2, TMS §1r, me gf Qhfgzsc sarrgpifga, an

u;1ic%_r:n£i1"i¢<:=Z_i,;.wgéya' spezxzkzs, dispiays pmnzising awsiviiy in xhe azltiznaiarial bioassay, and therefcffe is iikaly to

be fha next wget ibr APE bi<1ass:13e'»g;zéée& E?i°a¢zi~':mat§on at £3re>gon Siam Uniwzrsity,

fl`L2.2, Ciéiiahwafivg {)$(I~?zmama A,na¥yticaE Data éu.;qaisi'£ien for Current §4£'§BG Prsjecfs
Orzzgizrz Siam ¥;§uiv=@zs§£y 21-as ;Jrc=viandiscontinuing113providemassspeauiroscopkcsupgzurrU3the and is continuing 113 provide mass speauiroscopkc supgzurr U3 the

curfeni ECBQ gziazzt (28 f0¥a"/ reswiuiion ami £4 high rc¢s<>lu£i0;n 92191: ffemfmund sampieéz to iiaie, sem G-reap §"ia1:a

Figure 4-}. "£¥§a£ tézcse fi°>r¢m;z=n=:r SE¥¥'i1§if§3 have basin easily ané 1a'f'iEeie¥1¥1y£ra:1s'fef*i'¢f% beiwatm Panama and

Qzfagon State Qzxivagsiiy pawn-és xv-mi? far me: e:{¥f;:<>¥ivs:§1ess af Que þÿ�Z�*�'�a�n�a�n�x�a�» ¬�3�r�a�g�:�>�nloghx-iq. We have aim

21»:`:1,;11ixf;*<§ þÿ�0�§�3�§�`�i ¬�3�?�i�»�§mlaiiclé data am ii) ir:~;T¢§if§a_i pina; pimluams far £3165 iluitmiiie; mi? Gupta sesaaroiz gmL1;p§ s§.r§Q@

þÿ�!�'�;�1�1�g�=�;�a�5�£�,�'�.�?�, ¬�?�(�}�2�.¥i»;mm1i~ng, M3 dam in eziacircsnic format m our §f§3§;lé££'Ik3l'Hi'é¥31 c<>§i<:za>g~1;§;s inszs; þÿ�f�I�§�§�S�¥�}�k�` ¬�i�{�!�-�f�i�§�1�@�i�=�!�`�I5'
,

ezcfgazisition <§§£1m:~as mamiais ir; a timely' f'as¥aio:1. ?'fmfiding1h.iS a§¥a{y£%c:a§ s§.:g>p<>ri ii) £i1+f: Qisvfwzwi ECISG, as wf;iE
as vmrkizag out icfszz Eogisiks for xzozempfinmd s¥zi;>1;1Tli§z£§=,z§;i_ data mmm, £14 aévauaza Qf0lli7 §b1'ms§iy ;>a.|'!;i<:§§aEi§2§; in
i;;§>; ICBG pro_§<.s~.ct, mips aa insure an ¢-iliicifmi and ¢i"i"e¢fiv¢ inlfaamstimu beiwsmz the þÿ�c�Q�¥ ¬�a�b�o�r�a�¥�;�é�n�gP»P':;;i1f;£.ia,is

_§&'§§§_Pj'f'5E§ f'3»3¢"'1§ 95 *Q *%»_"_M,,,M,,M_,,_,,°,*,,,,,,,_v,,,,,:m,,`,.,,¢,._._,..",..,.,,._W_,__M.v.,,,.,_*...m,,.M~ .».,A_..-M___________A.vA..M
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§>rirsa§;2aE þÿ�2�¥�1�'�2�&�$�'�l�§�g�;�@�i�:�x�r�f�?�'�¢�'�<�}�§�;�f�&�1�2�1�1 ¬�§�i�f�e�a�f�;�'�E�c�r�{�i�.�a�,�a�!�,93-,;E, I~,§i¢i;~§E¢_1n,%j§f3f_`§§lI;§§<§, \M!lia;'§?gWi;§-~ §1"§f_}'
111 wscs wimere stmcwraiiy <:os;szp§<~>x, Ezigh me-Eecuiw' weight; mrmtriai natural pwéucis are éselawd, time 3%

"~/§`f~i:z, figié of'ti1e> speciromater houseé at STR! may he iiusgufficizmi za piroviés Km spemfal f¢s<§§a,sti»:a;1_zzsec
to pfsrmii stmmurc eiu<:i.rz. We a;2£§<;:ipa£f: that Qzc acquisition cfNMR data f;1ft`h@$f> Qmmpeunds 09 tim
HRX fiiliii spcosronwfer imusesi af OSU wili pwvida exzencieé rescaurcas fer xéxe §'anamanisu chemists, The
eréxanced capawizias af the DEX 609 :may false facilitate £he assignxfrwni <;_Eg;@f¢<-,¢§;@m15§;~y if; ;>fQ§;;§@;;~m;§
<:§=zu;:40unandstrzactm-allyassigxlmfiinFanama. and strzactm-ally assigxlmfi in Fanama.

(123. Trxillizrg 9p§$43r£¥mif.ii2s Throagi; þÿ�£�*�* ¬�a�£�u�r�a�iPrvaiizmts ¥m'x:st§g;;§'i
in Srapwmbef 2992, gxrm;-g;'a§x1_part§<.:ip';3i§£s from Panarna and Qregfan mes i11i>arxz1n;a, lniefagtions iwcluzimzi

irezimng appaxxfmzifisa ;>r@vi§ad by diSGu$si=or1 Q1`1;%3<": spwmsenpis dam for novel so;n;>z>nnd_s iseiazcd frm;
taéwxstfiai ;;xians's by ¥;l"1fa Q-anama paziicipants (ilabiila), and pnssibke nzmiiiicatians ie ihe precefiures fm'

pfwdazsing and scmcning ohr<>ma'lographic frasiicms is generate §zigher '§z§;' mms for bioactive c<:f1z1,;ffo;anris,
þÿ�T�§�`�¥�,�r�Z�$�S ¬ia:terzwi¥ixavnzgenerates;-Lismgoingéiaiogasebsznwaznthe`i"anz:tmzaamiGwgorzg,ro1zp3.Azidiiioflzziiy,£216 ixavnz generates;-Li smgoing éiaiogase bsznwazn the `i"anz:tmza ami Gwgorz g,ro1zp3. Azidiiioflzziiy, £216
§¥1'U'i<-Qi' Avanm: 369 ¥\¥iv£R s;;>@eErm11<:f£¢r ioaatcd at S>'I"¥?.i he&f1e;;\sa;~§ws ir; Panama was assszwzd by tin: Qregon
;;a§1iai;mz1f:s wviiiz fha geaé of isnprnving its eiiicisrzi use by mo§i§.f:a1i-ons isa its operatéoén aw data pwocssing
(eng, miwerking ii, and a<:qn¥'z'ing soiiwaw in ;Jf:rmi$ rein-sic: niafa anaiysis ai time Lkfivmsity of P:mzm~za}. Pknzis;
aw in piace in bring 1@'anazrz2¢_;m¢1§f£§<:ip§1n3S to Orragim ta gain §i1z"ii'1er exgaefiencs: in NMR data acquisitifm and

pmcasxing by using ihfz: NMR ié1ci¥i£i<:s ax Qregon S2312 Uraivcrsiiy while; iz;e¢rafc.tiaz;g witiz a C£'0SSvS£¥¢i§O1°§ sf
NMIQ speciiwzscopisis on *rise USU caszagsw.

'

¥.L2.4, Farther C§¥is¢howiive Iutergetiens between the Gmswieic iércrup and the Current ICM?
þÿ ¬�.�Z�.�=�£�.�1�,�."ikgsting Marine Nammi Pmfiaxcis in 'I`r9pic::a¥_ Qiseaxa Assays

Swm ganfc marinara aigai n:1iura¥ gzfuduem saleciad ia 1'e;>r1:§m11t-a farsgxf 4;11¥biQ&c¥,iv'k: ciwxnoiypefs þÿ�i�i�` ¬�3�f�¥�i�iEéza
G@rw2¢i< Iaboraioféés' pure csmzpeufxd iibsazy have been wsred in "fha: i§°(1{§§»L°ii3§ aiiseaase bioassays mn b51 A92 in

þÿ�"�F�a�n�f�a�r�z�f�z�&�r�~�i�f�1�'�f�s�1�T�n�m�'�l�1�a�n�z�n�z�3�@�n�@�t�v�%�a�<�:�¢�t�a�1�'�¢�:�" ¬�8�'�5�}�"�1�"�;�*�~�c�f�y�p�1�o�p�h�y�§�e�~�v�<�3�'�f�f�r�;�w�o�,�:�,�f�f�¢�a�e�z�¢�v�z�r�f�f�<�:�z�y�E�v�r�i�;�~�<�é�§�z�e�~�l�i�i�m�p�e�g�z�i�i�é�e�s�i�-�-�»
carfnabin A {$é}ans1¥ rnalyaxgamida i {3"?) i§'Q.n1Cl1iré%ff:>¢a11 fmfgi Okinawan rzfa3-l@<>Eis;=i;_s f>f£,yn,gf>ya r>rc;j,s:s<;z:
þÿ�1�'�¢�¢�$�§�> ¬ ¬�;�i�i�i�e�e�s�.�£�a�<�"�;�t�<�:�>�n�e�i�a�n�i�k�i�s�i�é�é�e�{�8�8�)�f�m�m�a�M�a�d�f�3�g�a�$�<�>�f�f�4�§�Q�0�1�i�c�c�t�i�e�i�x�o�l�l�é�.�n�s�z�g�f�z�f�s�c�s�d�a�,�Q�y�n�1�<�:�p�Q�i�(�&�9�)�f�r�c�a�z�n�t�h�eiiiees. £a<";t<:>ne ianikisiéée {8 8) fmm a Madf3ga$<>ff4§ Q01 icctieix ollé. nszgfzfscsda, Qyn1<:pQi(&9) frcazn the
czzicaremgs grams, aiga £';1/1z1<>;z<;fZEa fmréaffz, an ugrqsamé infieie {§§} irwfn a. §;>e<:-ifzs o§`!vftzrfezz,°n2f: mai. aéga and
fha isakxgczxareci Q§1am§gran»e s@squise;§:~e=nex abmsoi (93.3 ima: the nad algs Lf:.sm'<;fn<:fzz ohm,-,~a were :cami far

mziivéiy agaérist sixaiaria, Ckiagas' disease: mmf faishmaniasis ('1`a3>§z-2), Qbiiasoi was by far the rmsi cywtoxéi:
:§°se£aboEi§=3 and was also zhfa °rzm5t h§z>ac'ii»'e ;,:c>zfrs;L>o;1:v;i in gmxcral, wiih iisa mam naiabis aativiiy in the
iuiz'a1:¢| Exaiar 'C[13g?2E` :.iis§:as,;a assays ag;z_?z1sr H517 mai? VERO mils. l\iozahEy, maiyngaméxic i shuwefi 1s§gn%{§_<:aan2
aefiviiy in 'mia the §zzt.race1iular and miracekiuiar fihagas* ciiseasfz zxsmys, being the most acrive uf the geaven

comfae uzrds in the ¢>£Ei"£§C¥f5§1¥.1fél!` assay, fiymopoi skoweé the ¥>¢:s£ aczivizy in tim aniianmfiai assay, while
£zw§§cs>§isixovmipfoaaeiaingazctivifyintix;assayagainstif,¢i$h_23f§Z}iI§fiS§S~Plfmsfarfurtiwri1>xf§=s1igm_iens;ofthe sixovmi pfoaaeiaing azctivify in tix; assay against if,¢i$h_23f§Z}iI§fiS§S~ Plfms far furtiwri1>xf§=s1igm_iens; ofthe
mask pmznising zzciixfiiiss s¥.x=:.msz1 by these c<'m1potmQ¥s are <:ux'z"<:1z£1y un=;¥¢:r= eiiszclwsiairn.
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This ¥£33=(§ swan me rue; seweraé times fo esmhiish zklsea working ralatianahips between ali o£`i¥me Esau#

znefnbers, to pian f§1'E'l¥}6 fenewai apgiaiinazian, and to d@v¢a¥o1> a w<;,=r§< pian "i2::~1' dw propgseei nfsw IQBG prssgrarn.
'YWG of £11esc mewings 'ww heir! in Yanszxme Cfiny, Pammtfzz izz};1xm;x_;5f amé Sepicxmber 2002, ami a wird wa; held
in Q-af; Lake iI3i.1y in June þÿ�2�.�0 ¬�?�2�`�.Ongoing ;a1'>f>§eQ¥=& Wm rwiewed and mfaluaieé, and the sir-egzgrhs oi' the

existing pwgmm id@nIifi<§<3. Nw dinwnsicms of tink; ICBG were dmfelogsé iwoughé work sessians invcéviag ail
of'ti'z<: §C`£3G pirtiicipanig, ami goais were established for me aniicigaatefi z~e:n<:wa¥ pezriud. ,

þÿ ¬�5�,�Z�.�4�»�.�1�%�.Preparation of thi; EQBG §§e'sw'.=vai Ap;a.§i=cat'£ax»
"`""`

þÿ�"�'�f�`�§�*�1�?�§�'�£�E�t�3�i�¥�{�§�I�¥�'�S�2�i ¬�§�i�i�`�t�§�1�'�I�"�§�L�1�1�f�`�"�¥�5�'�f�isvomptiidve þÿ�r�@�z�x�e�w�a�:�§�;�w�a�p�3�:�f�i�i�f�;�§�z�i�,�i�<�§�n�a�z�~�1�~�1 ¬�i�v�f�e�~�s�@�a�r�r�a�§�;�»�.�p�i�a�n�~�}�;�2�¢�s�»;'¢:qu§n1=:§».@x£em,§simMM _A_,_W_,M

þÿ ¬�<�>�m�m�u�n�i�S�a�t�'�i�<�>�¥�imd e§i`0r¥ me im; part Qf aii ass0¢;:§;1£a<.§ §§3i"SOI`LB$i, 'ffm timeiy compieiiun u»=fL%x§:§ ;xpgrli_<>a!;iis is
t>esKamc~mt in me growing same of co§zf:sis.n §-rxwva-er; tim new IQZQQ pa§'£io£panfi;s, CQmmurxi<;a¥;i0n iws §<><>zi mast

§'e:<§uf:rz£ by email, using a "%'§s§~serv§;"" approxuix Siilliii ihali §flf(3§f§§3f:§fi{?}} is cogsiaé £0 ali þÿ�f�~�)�é�i�J�T�l�f�{�l�'�»�§�§�§ ¬�3�!�}�¥�Sin mi

aaetmamaiifz f§S?l§0fi~ Nufflefoas pixonc cai}s have £a§anaffeguiaafmsésckxifrgweswiss<>f`£§1:-: an a ffeguiaaf msés ckxifrg we swiss <>f`£§1:-:

;>rn and revécmf Qi this docxmumat, izmiuéing #wo czanfcreace caiis invglvizig ali key pa_rt§<;£pan&s, 'fhcsc

mmnuunicatieng have g,an¢;fszi-sd ami susiainfsd a nmmentzim oi`<;ff3<:if,:n1 respexzacs braiwcfm pmticipanix in ma

=3=;§mp§!¢1i§oi2 ami cixcigarzgez ofwritien maimiuis. _

ifi. R£;S ¥§,:%RC1i þÿ�i�f�l�§�§�S�§�f�S�?�' ¬A§'~l§f3 ¥\>§§il'I"ii(§!§S

113. (3vex'viess' of tha i%f:s;taa'ch ifian for Assfsvgziatxz Pragrmz; 3

'Tiana fzhfzrf %rci<:»w (§Yigum §_} summarizczfa the argaxxizaiéw and inierzarxiozzs azmang ihf: ibm: Ass<><;ifztc:

E'r§>;;r§zms £f'f\.?`:a} <.>£'ti;is §?1,;inzz1¥;aIQ§3G pz'\2pQs;§§, wvhicéé are described in -rirzazii in the Group wan. Ass§1>¢iat¢

Prograzzz 3 wil-3 .fecms cm ciz@mi.c>ai irwe.<;i;iga£`iosas: of first zifar chronz:m>p,rap%1§<>. 'fzwifztifms {"pz»;a&a<;.i§¢;>Las°'} anal
eiztmcis ggmaerawd by þÿ�A�P�1�,�w�?�n�i ¬�I�'�1asiww aci.ivi£y in zixe ifoiaicai fiisease, afwicranccr QDCE aggfeclxrsnzica! birazsssazys
0i°AI~'2, with zz g»:;»a§ £0 þÿ�s�i�f�;�1�c ¬�u�m�1�§�yaizf1raf,:1=er£z\e zaéwéi, béeiagicaily acéve natufai pzodacis QQZQI §eswa£f'§ai fifiants
wifi marine maczcsaigaa auf? c,};an0ba»at@r§a. Invesfigfaiions <_>f'femf<:z§£fia§ ylanm and mmf: :"riasff;aa3gae will he

caxrieci Qui ai She ¥Jni\fersi£5¢ 0? Panama in t¥1i=:~ C:3§>i¥i§§abo1'atorE=;zs, whéle ihe yurifimatian ¢;1f'=x1a'riae

f:yan<>i'sactf>§iaI ami mme nmaczwigai miami pmducts ml? be ac><:fsm;§iS?\¢d in $32 Ci<>m'i<2%=: i21%f>f:»fai<>ri<»1fs ai

Qfegoxx .§§iat¢ ljrsivrafsiiy (<§§'S¥,3'; i?£gure;s Z and 3). Seth fasearoh gmups imave access E9 Qzampmhezasiffe
f,:lm>:f2:m;gra;>b§c argé slnecfmswpis i%1<:§Iii§es, ami }3¥`0fi?C{?§2S are ii; gms £6 s';Q3}fi¥;£#£>1"§,is3 Bti? iha acfgsiisiiksn ami

aléaiysis gf' <§:<§La, gm if; aaeaizssaxy. in a1i<3~aSes_, APE fraoti§>nf,11_ion3 wiii Que l§i_zxv.fssay~gui§cfi, with þÿ�d�{�'�}�I�f�'�i�\�!�H�§�l�i�'�S�-�' ¬
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i},2,3, Aim .i ~ To use biosxasay res uns from APY: in seiefst ami than r_§:ire¢:t the cE;e;1;;ica£ isfiifstgmz of

aciive §:¢>n.stitzn¢milwmpre»§r2s¢£¥onai~1e§axwactsatf:Xira¢:t$asappwpriaie ilwm pre»§r2s¢£¥onai~1e§ axwacts at f:Xira¢:t$ as appwpriaie
Gs:nemEly,, a large; uname; »;>fspef;:i`1:s is c<»§ie¢;2;esanbepz<:»~::::§sc§;ii_1n1u<:d.ia£'a¢iybyAW.inaqiéiéion, san be pz<:»~::::§sc§;i i_1n1u<:d.ia£'a¢iy by AW. in aqiéiéion,

Neem aff: many gmwiemsigf éessfibw nzziu¥a¥ gawduats £*`mm- ierfestiiai piemts, and 3 sigaiiicant mzrziabar iivrrf
marine macrozxigae ami !i}'?£§Z§f2 species af cyaaznoizmcifnia. Thus, in orcicr £0 Q§Q{f,£¥1i% Zhi: ;><1sssibil.i1;»' of

o?:>§'a§z1i.1xgzxm=f-:I Sazrfl h~i¢,>s¢zi°cfr>mpmzz§cis,c»»;w.fiicla1as;;»e¢i¢sfm§,=rzhe:ffac'nion=m£f>nwiélbf;sewsiedaccoréing cfr>mpmzz§cis, c»»;w.fiicla1a s;;»e¢i¢s fm §,=rzhe: ffac'nion=m£f>n wiél bf; sewsied accoréing
as the §<>¥§owir1g Gris-aria (awe we AP2, Figzrm 22). Spafsics wiiia gumrly &ocu:"nerztec¥.o%ze1a1ia£r;,f <>r!§ioa<:t§vi1.;y
WEE be given great-er prierhy than £1msf: wimsc na1.'u1~a`¥ producm ohemisiry is wail knewn, iéiifxer aoasideratiozxs
are the sgxecifiaéty 93? the extwci activity io the r5;I~'.':\/;=s.:2.2 bioassay, zzrui wii:#.:fE1<:1" Ehe sauicé organism is fzxxieniic to

Pzmama. Bimxsaayii whicix if¥cfztii`y an AN §§:re'£'mc£ion_ as aiftivfa wiii be need £0 gifidfx þÿ�S�!�i�f�3�S�f�3 ¬�§�§�£�£�i�I�`�F�{iiixniifgiléiiiun.

{}£z~re;>iica£i¢:>;1 ef 1;r1<,>w;1 and nuisance subsixmiseaz wil§ ixccur by élxrsze osfeziapgaixxg sifaiegies. Firs£¥y, ihe

iaxorwmic iéemiiies of pizmts ami aigafe wi¥§ be used, in w:njun_c§§fm wizh wxricmus iitefamre ciafaéaases i;1oIu<1in.g
þÿ�1�i�\�§�e�x�;�>�r�a�!�S�<�:�i�?�f�i�1�2�a�m�i�k�i�l�i�?�-�§�'�i�£�1�G�'�{�,�-�§�f�@�i�o�i�é�e�x�z�t�i�f�y�k�r�a�o�-�w�n�c�<�;�>�r�s�s�I�§�1�'�§�;�e�:�;�3�£�s�m�f�E�I�g�i�w�r�r�'�g�i�a�n�t�s�l�t�w�a�x�i�e�s�,�T�h�i�s�§�'�n�f�<�;�1�m�§�a�i�i�f�;�>�1�1�w�é�l�i�b�e�u�s�e�é�£�3�1�a�s�s�i�g�n�i�;�:�g�i�¥�1�_�e�p�r�i�m�é�é�y�w�i�t�h�w�h�i�s�k�a�n�r�m�r�a�f�r�t�i�s�p�a�z�s�s�u�c�d�,�{�v�i�~�'�;�>�a�~�e�f�;�»�v�<�:�r�,�i�t�w�i�i�i�§�e�c�Q�;�1�§�s�.�=�i�1�<�:�;�i�d�n�r�i�x�s�g�f�é�m�c�i�i�o�n�a�i�i�c�n�$�0�a�s�L�o�i�<�§�@�1�2�¥�i�E�y�i�a�n�m�v�f�x�f�a�r�-�r�m�i�m�z�n�c�f�x�<�;�Q�1�x�§�§�m�u�1�§�r�;�1�s�a�t�'�i�i�a�z�e�a�z�a�r�l�i�a�s�t�s�i�n�g�s�:�p�<�>�r�s�>�;�£�b�§�¢�{�e�.�g�.�b�y�Q�t�n�n�x�p�a�r�i�x�a�n�w�i�¥�§�z�i�i�w�'�H�}�\�»�?�¥�s�»�i�i�I�?�\�é�f�c�n�x�s�i�e�i�f�m�c�i�i�o�n�s�)�.�S�e�z�c�x�m�c�i�i�y�,�a�g�m�w�i�n�g�i�i�b�r�a�r�y�o�§�`�D�i�<�>�C�¥�e�~�A�£�§�a�y�H�F�L�C�i�n�f�§�;�>�r�;�1�x�z�x�1�;�§�@�>�r�§�_�i�i�.�h�c�é�x�i�g�g�,�g�e�n�e�r�a�t�e�d�i�n�£�"�a�;�1�a�m�2�=�,�f�o�r�!�¢�r�r�e�s�£�s�~�§�a�§�p�i�z�x�a�t�s�a�n�d�i�n�Q�x�;�'�c�§�;�o�1�1�i�b�r�z�g�g�a�e�a�m�i�f�:�y�a�n�o�b�a�<�:�t�.�<�:�r�§�a�,�a�n�é�t�h�c�a�f�;�w�i�i�i�b�e�v�i�i�l�i�z�e�é�l�o�1�1�%�-�r�a�p�l�i�c�a�i�c�S�i�i�§�i�S�E�3�i�1�C�£�S�p�r�f�t�z�v�i�f�m�s�i�y�A�c�a�n�c�f�m�n�t�e�r�a�c�i�b�y�t�h�e�s�e�;�w�s�p�e�s�i�i�v�e�1�z�3�,�£�»�<�>�z�~�§�£�=�;�w�z�'�£�f�:�;�z�§�.�'�f�h�a�1�Z�)�x�f�s�<�:�b�.�¢�®�d�é�i�t�é�é�s�a�s�a�i�n�L�5�6�?�v�§�i�l�i�»�z�>�;�1�§�i�u�r�r�1�~�f�$�2�£�°�=�{�?�§�,�C�S�0�1�1�-�x�v�m�e�c�a�n�a�s�s�m�i�a�i�c�c�i�e�e�z�z�z�i�c�a�i�s�z�:�u�f�:�w�i�t�h�c�%�;�r�g�z�a�p�h�i�e�;�1�f�e�a�$�c�§�,�a�n�d�t�h�i�s�c�a�n�h�e�S�é�z�e�i�r�c�l�w�i�i�b�y�2�1�c�0�§�_�§�1�;�m�{�@�r�a�i�g�-�o�f�i�t�i�m�x�i�n�2�3�s�e�;�=�"�z�z�E�»�z�f�-�w ¬�o�"�z�;�z�a�.�1�i�<�:�;�§�z�'�0�<�;�;�e�s�s�.�T�§�:�i�.�r�;�l�!�y�,�i�n�t�h�e�C�3�r�<�:�g�;�<�§�n�i�z�f�z�i�a�u�m�i�a�r�é�r�s�,�aS<:i?fi12amikili?-§'i£1G'{,-§f@ioiéexztifykrao-wnc<;>rssI§1'§;e:;3£smfEIgiwrr'giantsltwaxies,This§'nf<;1m§aiif;>11 ami kili?-§'i£1G'{,-§f@ io iéexztify krao-wn c<;>rssI§1'§;e:;3£s mf EI giwrr 'giant sltwaxies, This §'nf<;1m§aiif;>11
wéli be useé £31 assigni;:gi¥1_e primééy with whisk an rmrafrt is pazssucd, {vi~';>a~ef;»v<:r, it wiii §e cQ;1§s.=i1<:;i dnrixsg
fémciionaiicn $0 as Lo i<§@12¥iEy ianmvfx far -rmimzncfx <;Q1x§§mu1§r;1s at 'iiaze azarliast sings: p<>rs>;£b§¢ {e.g. by Qtnnxparixan
wi¥§z iiw 'H }\»?¥s»iiI?\ éfcnxsie ifmciions). Sezcxmciiy, a gmwing iibrary o§`Di<>C¥e~A£§ay HFLC inf§;>r;1xzx1;§@>r§_ ii. hcéxigg,
generated in £"a;1am2=, for !¢rres£s~§a§ pizxats and in Qx;'c§;o11 ibr zggae ami f:yanoba<:t.<:r§a, ané thcaf; wiii be viilizeé

lo 11%-raplicaic Sii§iSE3i1C£S prftzvifmsiyAcancfmnteraci by these; wspesiive 1z3,£»<>z~§£=;wz'£f:;z§. 'fha 1Z)xfs<:b.¢® déitéésasa in L56

?v§ili»z>;1§iurr1~f$2 £°={?§,C S011-xvme can assmiaic cieezzzicai sz:uf:withc%;rgzaphie;1fea$c§,andthiscanhe with c%;rgzaphie ;1fea$c§, and this can he

Sézeirclwii by 21 c0§_§1;m{@r aig-ofitimx in 23 þÿ�s�e�;�=�"�z�z�E�»�z�f�-�w ¬�o�"�z�;�z�a�.�1�i�<�:;§z'0<;;ess. T§:i.r;l!y, in the C3r<:g;<§n izfziaumiarérs, a

þÿ�§�§�¥�J�i�1�}�S�f�!�1 ¬�X�i�.�§�2�}zaunéber þÿ�£�3�§�`�p�1�' ¬�3�§�'�i�0�L�L�5�§�}�;�'�-�¢�I�§�m�a�r�i�n�e�C�§�f�3�.�¥�1�U�1�3�E�i�G�f�&�!�'�i�3�`�i�a�n�d�a�i�g�a�i�s�n�b�w�s�n�c�e�s�a�r�e�g�y�r�e�s�w�t�a�s�amarine C§f3.¥1U13EiGf&!'i3`i and aigai snbwsnces are gyreswt as a

s~;effzcl:;2sb¥e iibrasfy on our HP G33 þÿ�C�¥�;�1�'�0�m ¬�L�£�G�g�m�{�1�}�1�~�E�v�§�2�:�S�$$;3wtr<:<11§;:£<'ar {~1lE(3~Mé§§. Active non~;::=f;'»iar fractions af
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ilfiasipal Eu'-r2aeiiga%3fi¥'m9ram Giraslor Eiasi, Firasi. N%id<5&3}: Q§¥§ ifgif, W§¥§§Hm þÿ�'�§�j�> ¬�f�{�}�_�§�_�'�;�{
aigai and c§f'am§b§1f:ter§ai þÿ ¬�X�§�1�`�3�C�f�Swill he pzofilcci by þÿ ¬�§�C�-�M�S�,amd previcmsiy efawusazcreé {3i}}`£'£{}{}!.I!"l£f5 §
by þÿ ¬�¥�;�<�>mass specirai pmtem nzatcixing safixvare. Addi1§<>naIIy, mass sgeeira ofpsaks in mess acriva fractions
will ba eawrchaed against zhe aoxnmwsiai Eibrafy cz( §¢$,0={¥5.} known substaracm mat és garovidzxi ir; i§ae MS
§o'£%warr:. Las£¥y, me Gsegczz iaboraieriw wi$1 some Imvfr, reguéar aewss to il new Liq»:,id»Ctzs@za§a£c>gmpEa-Mass
Sp¢<>£rr>metc>r(LC~1%»ff§) ami azszwpate imégfaiiilg mis iimz tlaeir de,»rsp_!ica1§-an $li'fi{f§@/, ¥°;;rif'£cation ai;-awgies,
fix- terrestrial piam iiactians are tai'ic>reri is wke a¢;¢fthe§'ar_:.§if:-ms.Winilcitisdrssifabmfthe §'ar_:.§if:-ms. Winilc it is drssifabm
io gn éirwciy to HE»'i,..C using 2 méiai conapmssion coimmm (ug in 236 mg par iajeetion] :nr Meféium ?re§sur£¢
Liquid C§a<1-ummiography þÿ�(�5�/�i�§�*�L ¬�}�@far mime compiex fractions Hash zzkaronxazsg-,\,f§~a;aZzy of mlunm cixrcmamgraphy
{§oma%~p¥§assz siiica. gei, C313 silica gel, ionic ixwmhzange resixxs ar scphaécx ge; ¥§1zr~ai.i<»z13 M li be carried wt
iaefere I"¥Fl$. i'1'¢;pafa1iv=,: '¥`§En Layféxf Ciiramzatagrapiay £TLC3} and I~`l,?LC ai pmpararive or semi~pr'a9ara£ive
scaies are f>ti1eri1:s»e:fuE feskniqxws aw1ii§ivis -fm ilm pzzréfécatiom oi'terr§sLs£a1 plan? §"mctifms, Defivative 'ffzeciiozzs
wiii im sent, in pasaiiei with the parent fractimn, to tim AP! s:xte'aci§cm ami pfef'racLion_at§en Iabcraioiy ai STRI in
iwsiama, for d§st:i¥>1s£ion as the agzmpriais bioassay `ia%>ozfatari¢:a at INDIQASAT in Panazxm, or at Nevwiis or

Dew fxg;oS@§_ez;@/as in the `i3f§A, Sampfics wiil be Submitsaci Lo the tmpical :incase ami 3~c-eii cancer biiéassaya ir

giasa vials, wiziic 95-weii"£»1egu.iar»We1£"pizxtes ofsanmplfxe wi£E be sup;-!ie§ io Novamis and 'l36»wei¥ "Deng
WQW' piaies c>1"sSmp}¢S wiii be sont in Dow Agro3ciezaoas, The: arnoaanf ofsaxrgnie wiii vary awarding QQ £1343
size <:;:1"tha'$`ra=:t§rm' Genemiiy, 2 mg; offraetiaxzs Eargar 'Lhan 18 mg, arid 16% of sfr§a§Eer §fac2§;>fss wiii bf: 3331
ibr i>icac';iv.if;y teaming,

£31 wr experiezmce wtEznacwaigaeamdeymaabzmzaria,£2isofircn;>os=s§bEetogncéirectiyioWLCwith znacwaigae amd eymaabzmzaria, £2 is ofircn ;>os=s§bEe to gn céirectiy io WLC with
Lies? x7e:h1cefI wmpiexity AP1 prcfraciions, a semmce wizich is higiéy akzsirsihka fm: £Z»{)l}$GI`7"!if1-g ¥ia';i§e:r}. nzazeriaisx
§»i<>wevex', we fzwcr' sfcversed»~pl°:ase HPLC at this stage beaaafse shsfe is a þÿ�g�:�'�@�»�a ¬�e�§�°�r�a�n�g�e<»i`stai-ionafy nzraateriais
svaiiabic ami if is fi mme efiicierzs sfepfxmtima £e<:£~miq'u¢. Bwcause the orgsmic &X'§x'a<:l' iirfsi' tier ";:»rei`f'ai:%§_oz;s" rasuii
§"rcrm £i~acLi-oaaiémx on 11nrznz»;J~;1~hase siiica geé, ther; requim pre-]~{Pih.C' filtexéng ova; C13 Solifi P}faa:§fx Extraciion
(55%) caririéigw Wa 'fimi it advmfxtageciss to cuiievt faux io 5% þÿ�S ¬�{�$�Q�E�`�£�§�i�&�$�'�§�'frzsiztisrfs, ¢ix1¥ewithmizmsffasofwater with mizmsffas of water
Ln r£i<¢i;lw;'z0i, ai ihis iniewwiag step. Sinae me have §;:'§f;;i §m§;mci_i<:=na££o1i 013 siiica gs] followed by SPE þÿ ¬�*�i�'�3�\(Egg-

þÿ�M�a�v�a�r�i�h�l�e�w�w�W�5�y�w�w�s�;�'�"�v�z�§�'�¥�;�¥�e�i�°�s�f�=�;�§�'�d�w�e�i�w�@�2�i�"�c�"�¢�:�f�r�i�s�'�i�'�e�i�"�e�'�f�~�a�;�¥�§�i�§�"�i�§�2�i�1�2�,�'�s�§�T�s�i�§�'�i�c�¥�§�§�W�E�I�S�i�i�l�'�g�2�§�'�1�§�§�'�¥�i�f�&�'�i�i�¥ ¬�°�f�m�£�'�f�' ¬�2�$�t�?�i�»�=�&�-�'�"�"�"�'�"
""'

`"'""'"" 

a!_1mmai;ographi<: þÿ�a�;�>�»�p�;�"�o�a�n�i�i ¬�sn$¥f°rg iixis gencral pza'afor1`;ra¢;_i§pm1_iiq;;_Eg;¢;»;ax;~;pEe,prciaaoéioa9cmtzzpouaxés for 1`;ra¢;_i§pm1_iiq;;_ Eg; ¢;»;ax;~;pEe, prciaaoéioa 9 cmtzzpouaxés
Mm nomzai ~p§1as¢:: VMS' eimzci wifh 153% §~:t1§§*2 accEatQ:~h<:xanes rfzqxiisffa seawzzéiagf i3za<:s§o;1a';im; an Cm SPE mark
iiaease are wsslé saparatad i>y 1-§?i,Q on QQ in aeetunit§iEe~w°a&er mixiums, whwzas pre:i§~act§mzs F (39% <§%;hy,I;1c:e£z1t§-
lmxmzes) arid #fi {`§ %§}% cihyi ac¢za~';<;=} mquim no illgg $§?'¥5 mi are 'gamer :f1_p;¢foa.c?zcusingHFLConCmcokmmsia using HFLC on Cm cokmms ia
rf§<:thsm§-w~.a§;cr mixtures, VS2"h§Ea samples are iixst §)i`(ifi1f)¢§.1.?}' þÿ�g�1�'�a�f�I�i�e�1�1 ¬�-�e�l�n�i�i�o�z�i�u�x�i�z�i�i�gH þÿ�l�"�l�f�1�<�.�~ ¬�oDifeéc f§1`Fi%}' CPQAQ
éciecwr is Qswbiish opiixm sepfawiozz G\3§i*l§¥£f£>§1i'§, multigk wiaieé Qu§1§a 03% ccyeiute uncier me relatiyeiy
staaégrd coaszriéiionx used to ac§1iesff: imsi scpafatien of Size þÿ�<�3�1�'�1�l ¬�¥�£�`�$pw-Qwetioxl. Ta: faciiiime these sepamfi-mms, we have
an amy affmemz Qpecizziizepad arzaifyficai ccshmans wizh. fbr mzanxgzie, ;§h@ny¥~hexyl, E,ic§a_§'»dis!andamizm dis! and amizm
zszazimmrgf phases. A I3~p<:n%s¥iif¢min¢ wkanzn is also avaiiaialaz fa; cézirai a-naiyzwa ofamino acid midum fran-;

Isyémiyzad p<:pt'i<§ic maxim! prmlueis. Mzxézze sampifss frfzfm Gragexa wi1¥ be ;;r<:pam~Z ws cicsezibaé above: ané will
be sem. to AER iaboratoriaes af; S"i`R.I by Ff.>dBx shégament.

3.2.2. A.im_ 2 - 'Te apply þÿ�s�£�a�£�a�~�@�f�~�£�h�1�:�~�a�r ¬strxsfziszm emcidsxtime techxwiogy, featuring lil#-¥\iMR and
varfiaas ionizatism modes ni Mass S§§ee£rnmc£r_y, is rapidiy and efiieiexxtiy d<:i;<>m1§:1_e the
sfxzsctums of þÿ�|�T�l ¬�'�1�'�¥and bioaeziive eempaunés

'I`<;mz.<;¥fis§i phat amd any rf'\ac:?0aiga3 m<':¥abr»li£¢;s i_s,o¥atrsé ai; iize ¥_Fniver§§iy 1Jfi'anafz1a w§}§  f3ff:&Cf¥V§¥;}!
þÿ�<�;�E�;�a�,�r�a�<�;�;�;�¢�z�i�;�¢�e�u�s�i�n�g�t�h�e�a�q�w�p�m�e�n�f�a�m�i�i�z�l�f�r�a�s�-�é�r�u�c�t�u�r�e�f�e�x�é�s�i�i�n�g�a�i�t�h�e�U�r�f�i�v�e�r�s�i�i�y ¬�>�i�`�P�a�n�a�z�1�'�x�a�2�m�<�'�1�I�N�D�I�C�A�S�A�Tusing the aqwpmenf ami izlfras-éructuref exésiing ai the Urfiversiiy þÿ ¬�>�i�`�P�a�n�a�z�1�'�x�a�2�m�<�'�1INDICASAT

{Pa;2a¥I1B~}Wi¥§¥ £316 addi£irmal supgefi ofthe faciiities zu, iflmgen State University, Isaisaézziaoiiies wi!! ¥°se rawinalgz
ciramc;te1'i;¢<:byNMRsgwztroscopyonlimHmzkcr.»='wa~zzn=ae385spaatfomerarEocaicéaf,$1,331.Wixezefgrzzaxter by NMR sgwztroscopy on lim Hmzkcr .»='wa~zzn=ae 385 spaatfomerar Eocaicé af, $1,331. Wixeze fgrzzaxter
¢hernica§ slxiffi s12s<;1}zstE1;m is, rsqalirexd, coizzpaund éaia wiii Em aacguirefi fm Qhe JEG1, $520 hmlsfsd at ENi"§§(§A$5A'i`

(avaiiabirs Au;;zz,st 20033: ar H* Izssczcssaqf mr the Bwker DBX -600 ai Qrcgen Stats; University* Mass §:;eccira'§ rims;
Wiii 2130 56 acquirzxi atciflzé-:1'INDIC~AS.f%T or Qregon Siam Uggivergizy,

A2 Gragan Siam Uzwivmsify, new ami §ic>ac£iv@ marine a.iga¥ and <;yan<>§aa<>tc§'éai aatumi prosiucis 'wiii be
þÿ�c�}�;�a�r�a�<�:�£�b�y�§�r�¥�:�m�v�¥�<�;�'�¥�¢�£�a�n�d�F�o�u�r�'�i�m�=�~�t�r�~�f�z�n�s�'�5�c�f�z�*�f�r�:�i�f�1�¥�§�"�a�r ¬�,�-�:�c�f�£�;�§�>�f�:�<�:�i�r�c�>�}�1�h�<�>�i�c�J�m�f�3�t�r�y�,�g�m�g�z�i�i�m�]�m�1�a�t�£�o�:�'�s�a�m�i�c�i�r�s�u�i�z�z�rby §r¥:mv¥<;'¥¢£ and Four'im=~tr~fzns'5cfz*fr: þÿ�i�f�1�¥�§�"�a�r ¬�,�-�:�c�f£;§>f:<:irc>}1h<>icJmf3try, gmgziim] m1at£o:'s ami cirsuizzr

Wig 3Q;f,~§2§§'5E~Z'§J"é?E~§`°HMM'"Wm"M"WMWWMWMWMM`""`£f=}2§é"2"fiW"WW""`""`"M""`"M'mM"""`"¢"f<§f2`{.¥I1"£§£{éElé}§"r3f$§§§5§§§f§W

L



_____,,,.,,',,,,,,.,,,M,.,.,.,,,,,,,..~~~.~».»»-.».~,».¢..-.~.-¢_»_..~.~»--~~.~»..-.-.~»..-»_,-...»-.-,--"-.~w~.-M-.-"WX mX»»~~-»mmw»»».»».w»~Lw~¢»~v~p~---.~»»-»»ww~»m~»»»-Mm.

Pnnsmi zfwe@e§ai<>f1¥=r¢>;;f=sm Qmmr fidasi. First, þÿ�M�:�G�E�R�W ¬�C�i�§�`�,�k�f�'�\�i�i�_�[�_�!�¥�a�m�_�1�~�¥�=�@�'�r�;�x�\�fþÿ�G�E�R�W ¬�C�i�§�`, kf'\ii_[_!¥am_ 1~¥=@'r;x\f
ziicizroism, 31334; speofrerzeetry, ami §z§g§¢. fcsfsiazioa NMR spccxrascopyf {¥3.fz;k§r Afvanca DKK 686, DPR 469 and
DYE 30433, TQ hc§p téeiééwse the ragié þÿ�§�l�I�`�i�i�£�§ ¬�'�§�i�I�' ¬eiuciéaxioxa of zwew§:y isoiatsfi zzamal pmducts, we have \

{iev¢_1:>pesi ané fiesffriheai seven! new NMR guise seqzaimezes. ¥f4>ti?r1f:§\3fs stazéus, we- niiiim our Bmkez EDQLK 55%
Ifxfiiiz spexaromci-er, cfguilpgpfzé wizé; sripie axis yaéienzs am:¥ a waveform generai-or for þÿ�S ¬�¥ ¬�é�£�$�f�i�'�i�* ¬excitation.

Recafaiiy, we 1a»av¢ mzoounmmfi rmrneraus wewnplffs ¢fs1mc£ufatiy~zema:kabif> cy¢:¥%r: ;aep§if¥.=zs fmm marine

cyanabaswia. Tlxe atmctzzre eiucidatiore af' these mzptiziexs is made aiiaiienging by ssvfzrai consiwnlm-a1;i@x;§, i;1¢3u<;i;+,g
1) iizey are gefwraky of Large nwlmzuiar size CIGG tc; E.5Q§ MW), 2) £2223 cammosiiy gmssfsss ;zr;aitip1e;akip'h@ii,:
amine scié residues the; resui-cfs in consieierabie signal <§egea_em<;y in ihe afcgisz; Of? in 225 pgm, 3) mam;

cyanobaetmai cystic pepiidex frecguentiy possess one or mm N~~m-ciixyi amide: groups w§1iz>hxr=a:au¥£a in the
rxmfzéec-nie existing in aviation gs a mixture nf ieriiary ar¥'=ici@4co11f`Q1=r1x~:x's*.,<4}t¥x&y are nikegn iS%§£iLf2<§ ka smaif quxszztity
fiom niariine cya.ni125ac£cria{(}.Z £0 2 mg; SE: :hay Qillan cemtain maay skies Ufswrmcherniwwj ihai am :einem iivrsl
0113 $££LG`Q"¥'5f» 6)iimyfmquwiiycaniaiili§iI111Sb1&ifunétimnaigroupscarurmsnaicansteiéaiionsf>f2ff.3i'1"iSforwh§f:i2 6) iimy fmquwiiy caniaiili §iI111Sb1&i funétimnai groups car urmsnai cansteiéaiions f>f2ff.3i'1"iS for wh§f:i2
iizem is Eiafie s;>seseo;:>i<: gxemcerlmti f¥'?1@fe?<>re, we have nefxiecl new '£Qo¥s by wh§:;i1 to s<>Eve Saeér stmmxrea, In
þÿ�i�`�1�f�f�l�i�'�l�1�§�1�i�0 ¬�{�]is ap;>§'§m o§va1'§oz§s pu¥>_§i$I1¢T<..§ ¥'~£i\><§R rramcfimenzs, su-mix as HSQCWTQCSY, iii? I§i"FGS,¥;i MGB,
GEMBC, §H'§?f'§r§.BC, E23 þÿ�¥�»�i�i�Y�}�§�3�a�r�i�é ¬�i�S�~�E�E�,�C�{�f�)�S�Y�,�'�.�=�v�f�¢�h�a�w�:�c�r�e�é�f�i�f�a�x�i�$ ¬�V ¬�I�Z�i�}�n�e�w�e�x�p�m�'�i�'�;�m�:�;�'�; ¬�s�,�,�T�o�h�e�l�p�1�-�0�»�:�1�§�:�E�E�r�;�¢arié þÿ ¬�i�S�~�E�E�,�C�{�f�)�S�Y�,'.=vf¢ haw: creéfifaxi þÿ�$ ¬�V ¬�I�Z�i�}new þÿ�e�x�p�m�'�i�'�;�m�:�;�'�; ¬�s�,�,To help 1-0 »:1§:EEr;¢
tha fzoxitiglitfuex spiin-syséams þÿ�£�>�i�`�i�§�1�J�s�»�0 ¬�§�1�1�S�i�E�t�z�§�t�i�v ¬�§ailfdnir zwidié, wi; have {.i9V5i-0_§}G{; fha 'H-' $14 þÿ�i�"�E�i�?�»�f�*�i�S�'�Q ¬�`�l�~�=
TQCSY þÿ�f�.�:�x�§�:�<�:�-�s�"�i�=�x�§�z ¬�;�"�x�i{Wi§§ia-msafz er ef. þÿ�1 ¬�f�§�3�£�¥�a�}�,In aciditicm, vw haw clescxibcci ax i`3HN¥'~'§§C cxperimeizi 333?

Eeskixrg ar mlm iff1e:>zas£i<>.|'§ þÿ�¥�J�§�> ¬�w�@�£�¢�:�zWi ané their iangwrange sca1ar»¢oa§;§ ieé "N nucéei, iisr hrxh szrzactmfai
in faxmaiizm as wait as þÿ�i�z�z�.�'�v�f�:�s�L�i�g�a�t�§�i�m�a�i�>�i�=�:�»�=�;�y�n�i�p�z�z�,�£�h�w�&�y�s�v�i�g�i�s�-�a�t�<�:�>�p�i�¢�a�¥�!�'�3�f�~�1�a�i�J�¢�E�m�¥�p�r�e�c�u�r�s�o�r�s�{�'�¢�'�¥�i�1�i�i�a�z�2�'�a�s�»�o�1�z�Q�!�a�f�*�¥�'�9�§�9�b�)�<�T�o�f�e�c�é�i�i�t�a�i�s�X�i�u�:�w�e�Q�-�f�i�x�e�t�r�z�r�e�n�u�c�m�a�r�c�o�z�a�p�é�i�n�g�i�z�c�m�s�i�e�a�n�i�s�E�h�:�f�k�a�i�e�r�s�x�a�i�s�z�i�n�g�s�E�:�e�r�e�/�m�h�a�m�i�c�n�l�f�`�c�a�. ¬�1�1�r�*�@�s�i�n�n�e�w�m�o�i�a�c�u�i�e�s�-�o�f�£�n�£�s�r�c�.�§�£�,�w�e�h�a�v�e�i�k�w�e�i�o�p�e�é�i�:�@�:�_�¥�1�I�D�m�d�2�1�3�}�~�~�L�?�§�Q�M�}�T�5 ¬�Z�p�z�x�i�s�n�s�a�q�a�m�n�n�w�s�{�'�\�}�§�?�i�§�i�i�;�8�i�"�£�L�§�(�3�I�1�e�z�a�i�.�2�{�}�f�?�£�f�s�1�)�.�T�i�z�a�s�c�e�x�;�m�;�i�.�m�a�s�;�i�.�s�:�a�i�i�o�w�t�h�e�E�m�m�z�z�a�t�e�z�r�m�a�a�¢�m�r�e�m�c�_�n�£�o�f�a�1�i�2�'�3�.�f�m�;�c�c�u�p�i�é�n�g�c�c�m�z�v�m�z�m�,�a�z�f�s�é�f�a�c�i�l�i�t�a�t�e�¥�§�"�f�e�:�a�s�c�o�f�.�!�~�b�a�s�@�<�1�¥�c�o�x�z�i�i�g�u�r�m�i�o�n�a�i�a�z�1�a�i�y�s�i�s�(�¥�?�¥�i�1�§�i�a�;�z�z�z�o�n�e�i�a�i�,�Z�G�Q�Z�E�.�R�§�=�c�;�¢�n�£�1�y�,�w�e�h�a�v�e�é�w�f�e�i�o�g�e�é�a�n�d�é�f�s�s�c�r�i�b�a�é�a�z�n�e�w�\�.�'�a�z�'�i�a�z�1�t�Q�¥�i�h�z�@�H�M�B�-�Q�,�r�1�&�n�z�;�e�c�i�m�e�J�'�~�3�§�v ¬�I�~�'�7�£�:�§�a�»�*�s�,�C�H�f�<�2�'�»�f�§�¥�5�£�T�Q�w�i�i�é�i�a�m�s�i�m�:�f�f�a�i�Z�Q�G�i�)�,�'�f�f�h�i�s�e�x�p�e�f�i�m�a�-�:�n�i�f�x�i�i�s�w�s�,�,�,�=�§�§�;�J�~�¥�Q�'�e�§�_�f�§�"�§�f�>�1�§�m�§�§�:�_�L�§�<�§�_�¢�2�»�Q�§�i�,�E�w�s�:�§�@�§�z�>�;�§�"�§�§�§�@�~�r�;�§�§�L�Q�§�§�_�§�§�M�Q�Q�i�i�Q�g�'�_�_�§�¢�s�z�§�£�§�;�1�§�_�_�§�;�;�r�§�=�§�_�1�§�E�4�i�i�;�Q�w�i�a�.�§�>�i�I�i�f�;�.�f�t�o�m�a�k�e�q�u�a�n�t�i�t�a�t�i�v�e�m�¢�:�=�»�1�s�n�r�w�z�1�z�:�1�2�s�a�t�`�£�h�i�s�a�o�u�p�k�i�z�x�g�§�n�i�¢�r�a�¢�£�i�-�a�n�i�n�F�Q�,�A�;�;�@�t�l�z�f�¢�z�e�x�g�x�m�i�z�n�e�r�z�t�r�r�:�<�:�e�:�r�a�£�1�y�d�e�v�a�i�o�p�a�d�b�y�a�m�*�i�f�x�b�e�r�a�w�z�y ¬�`�o�r�s�a�e�w�o�c�é�a�e�m�é�c�a�l�i�r�w�e�s�t�i�g�u�i�i�o�x�a�s�i�s�a�é�e�r�i�'�v�s�t�i�<�>�I�1�G�i�'�i�i�i�e�B�K�?�)�g�u�i�s�e�s�e�T�h�i�;�z�f�w�e�z�q�x�e�f�i�m�f�z�z�n�é�a�k�i�o�w�s�f�o�r�a�c�l�e�a�r�§�Z�i�s�£�i�n�f�:�i�:�i�¢�:�4�n�b�e�t�w�e�e�n�c�i�s�a�n�d�i�f�a�f�g�g�o�l�f�s�f�i�n�s�w�e�n�i�§ ¬�l�§�@�§�;�<�>�0�r�x�t�a�i�§�1�i�;�<�§ima i>i=:»=;ynipzz,£hw&ysvigis-at<:>pi¢a¥!'3f~1aiJ¢Em¥precursors{'¢'¥i1iiaz2'as»o1z pzz,£hw&ys vig is-at<:>pi¢a¥!'3f~1aiJ¢Em¥ precursors {'¢'¥i1iiaz2'as»o1z
Q! af* ¥'9§9b)< To fecéiitais Xiu: we Q-fixetrzrenucmar cozapéing izcmsieanis Eh: fkaiersxaiszing sE:ere/mhamicnl þÿ�f�`�c�a�. ¬�1�1�r�*�@�s
in new moiacuies -of £n£src.§£, we have ikweiopeé i:@:_¥1 ID md 213 þÿ�}�~�~�L�?�§�Q�M�}�T�5 ¬�Zpzxisn saqamnnws {'\}§?i§ii;8i"£L§(3I1 ez ai.

2{}f?£fs1). Tizasc ex;m;i.mas;i.s: aiiow the Emmzzatezr maa¢mremc_n£ ofa1i2'3.fm; ccupiéng ccmzvmzm, azfsé facilitate ¥§"fe:
asc of .!~bas@<1¥ coxziigurmionai az1aiysis(¥?¥i1§ia;zzzon ei ai, ZGQZE. R§=c;¢n£1y, we have éwfeiogeé and éfsscribaé az

new \.'az'iaz1tQ¥ihz@ HMB-Q, r1&nz;eci me þÿ�J�'�~�3�§�v ¬�I�~�'�7�£�:�§�a�»�*�s�,�C�H�f�<�2�'�»�f�§�¥�5�£�TQwiiéiamsim :ff ai ZQG i), 'ffhis expefima-:ni fxiisws

,,,=§§;J~¥Q'e§_f§"§f>1§m§§:_L§<§_¢2»Q§i,Ews:§@§z>;§"§§§@~r;§§LQ§§_§§MQQiiQg'__§¢sz§£§;1§__§;;r§=§_1§E4ii;Qwi
a.§>iIif;.f to make quantitative m¢:=»1snrwz1z:12s at`£his aoupkizxg §ni¢ra¢£i-an in FQ, A;;@tlzf¢z exgxmiznerzt rr:<:e:ra£1y
devaiopad by am* ifxberawzy þÿ ¬�`�o�rsaewocéaemécal irwestiguiioxas is a éeri'vsti<>I1 Gi' iiie BK?) guise seThi; Thi;

zfw ezqxefimfzzné akiows for a clear §Zis£inf:i:i¢:4n between cis and ifafgg olfsfins wen þÿ�i�§ ¬�l�§�@�§�;<>0rxtai§1 i;<§

pnis£s,z;§ rcasmzlsfmces þÿ�(�W�i�§�§�i�a�m�§�a�e�f�a�i�,�2�9�0�6�b�§�.�4�<�'�§�)�;�E�`�t�h�e�:�?�?�~�I�1�&�» ¬�R�a�x�p�e�f�i�m�e�n�t�s�'�f�s�o�i�n�t�i�m�l�i�t�e�z�a�m�r�a�,�w�e�h�a�v�e�Y�m�x�m�d�i�h�cef ai, 2906b§. 4<'§);E` the: þÿ�?�?�~�I�1�&�» ¬�Raxpefiments 'fsoin tim litezamra, we have Ymxmd ihc

_E $3 I-§Iv§§=C' exfmrizrzant in be isigfziy ss§e§*'£i¥ in im stmctzzm eiucidaémn Qi' compiex cya Qoba£:imf§a`¥ dsps§~;>¢_pf§<§z:s
ami ;r11acro§i§3as. *`§`E>§s puise pmgam aéixifwrs one io iafgfat prcblenmtic <:m1ne:¢>t§°s§§ies in fa. i';§g1zEy saieciive

§aS%xin>n and Qbsawc lozigrilngea iiilgii i_z§t¢:1'actinrxs wi"£h gmai seixsifiviiy, Gm

Q5 3
sucfaess wéih kms exgerimezxzi is iiiusiratad in the sm-stare eiucixi/ation gf

wssvakagoio þÿ�{ ¬�}�3�}�,zz cydic eizayiaipeptiée éinnm L. rv=e¢ju,sfcz¢£a {}\Iogif: er ai 2863),
wixioh appzears in fs feamt Qiiemicai ami Eix;g,i`;§»:x:ring; News þÿ�r�c�p�c�z�r�1�i�(�C�&�¥ ¬�N�,Jan E3

_W 2i`}ff`}3§ p35§, in ihis mass, 142mg range imemmgfxs indieatmi in iize ii? HMBC

spectrum Qnahieé urwqixivccai. orienmtiorz ofa tzfipsptédef ffagzuesst withixa 316
_

<'§<§;if:macrocsycie. macrocsycie.
Them :;;>¢cfr<:rsco;>'i¢ me-Lhoés wiii be asm in ca1z§uzxc£§mz wiii: siamiarei

zmtlsmi;nmd11c£§cgmda!i-mn, fn:-m"za££<>n,ami§§@zt?1e~iicsehxzmesaimsziiat fn:-m"za££<>n, ami §§@zt?1e~iic sehxzmes aimszii at

p;~f>vi<2§11g amequivocal stmctzsrai pine; iz, ¥?iaaii§f, }§>rjfstz1§¥ng1f21p1'1ywiiibeuseiito+;§f;>$errz1=iI;<>tim-sii?a¢<31>safex §>rjfstz1§¥ng1f21p1'1y wiii be useii to +;§f;>$errz1=iI;<> tim- sii?a¢<31>safex

ef cryszaiiine mc£ah0!it»e§ (of cierivzztivw w~i1.i¢h ate excepiiasxaiiy czmxpiex. Tlzese wives are avaiisxbie iX1¥*{'1¢3

i3§:paz'£rn@nLs of Giaeznisffy, ami P3§a>c§§zmilBioplxwfics,aif}I'C'>gOZ}Stair:¥_}z1i=fersit3-3arQixrcugh zmil Bioplxwfics, ai f}I'C'>gOZ} Stair: ¥_}z1i=fersit3-3 ar Qixrcugh
co£ia§®01'a£io;1 wiih Aa animber af X-ray a1rys£aiIr;grap2a;:rs with wharf; we have woriirxi in the paat.
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9.2.3. Aim 3 ~ 'fa tram studea1£s at variazzs mais from l"'azxam:z and Qu: EISA £11 ibm
(

muit'idEscipIixmz°y science: of maxi-ern n_aAtxzra1prndzi-QQS chem`i:;fry Q  
Gm; cfm rams! þÿ�i�,�n�©�1�p�a�r�t�z�§�z�z�¥�c�i�¢�r ¬�1�e�§�¥ ¬�sof this þÿ�¥�£�I�i�8 ¬�§project £s i>§zaz;z1nfsf:r þÿ�o ¬�;�¢�1�:�:�h�¢�\�§�>�i�Q�@�y�'Wim =§'s,<: gaal Qf

coxitzééaxzting ian an þÿ ¬�§�E�£�:�T�»�V�&�'�§�@�1�I�}iwfzé of eéxxcatéon »ir1 Panama, "i"`i'sis p1'o§¢ot fxxymcis ¥§a<:1=.e¥c»r degrm þÿ�5�'�§�f�l�2�£�§ ¬�!�2�f�Sia

Panama ts cr§;»f cut iaéacuaim-y msearcéz Ser* up tu 12 31622153 and in ;>rfsp<1_rf: a eiézsxcrfaizion an ii;-mir zaseazm

$3455 þÿ�3�£�3�!�3�!�2�5�§ ¬�§£1'i2¢\f, ii-SFQ1) ¥*8ga fi(4_ ,4_ 14§ _M
fkaniiauatlim ?*m'matPagu
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F>=m¢;ep;1rfn»@s1sg=@»1¢f!;»f¢gfam £;::¢mf<\.m.Fm;1,mw¢;¢;; f§§_§%§§°_;1f< Qiiliéng kiwi
Studexzsa both in Panama and in the U3 wil! .sis/o participate: in these modern I%&£`¥3i'££l products inv<¢s»i'_iga£iozza
threugiz r¢CiprGQa}Qx£?1&r"fgG8 asc! partalaipaféon in grssaiuaie parownas in i"'i1as*ma;;y, Chamiswy nf Binchcnmistry
ai þÿ ¬�,�`�>�r�s�g�¢�,�>�nSiam; University. in a,<;iv.§i£iwewiiirmxzunueif;;>rov§<§ePanazxlarziamsiudmiswiil1'ii'1f,:sfxpgmrfzzzgé-iy we wiii rmxzunue if; ;>rov§<§e Panazxlarziam siudmis wiil1'ii'1f,: sfxpgmrfzzzgé-iy
io ilwif£3251thesis£¢>»inEff,C¥3§Tf§i&}Siab<>fa£o;*3'in?an=uz1a.Hisiab<;=r11£o¢yistimeQniyoneinthelbéespaférxxwnfsQ?ChemisszfyarBéacixexnistrywhereinfaswrehisactéveiybeingpursued.BasedQ11axpaziezgce-3sfthecurmxahECBQprugasm,wea.f1.§§cipa,f;e»2~3smfiexzisparyearwil?takeaésfantageofsfésaniqne ilwif £3251 thesis £¢>»inEff,C¥3§Tf§i&}Siab<>fa£o;*3'in?an=uz1a.Hisiab<;=r11£o¢yistimeQniyoneinthe in Eff, C¥3§Tf§i&}S iab<>fa£o;*3' in ?an=uz1a. His iab<;=r11£o¢y is time Qniy one in the
lbéespaférxxwnfs Q? Chemisszfy ar Béacixexnistry wherein faswreh is actéveiy being pursued. Based Q11 axpaziezgce-3
sf the curmxah ECBQ prugasm, we a.f1.§§cipa,f;e» 2~3 smfiexzis par year wil? take aésfantage of sfés aniqne
opportunity Clues: a. yeas, 912 Cubiiia wiEl viaii 0315 QQ gain. þÿ�6�,�X�P ¬�Z�'�f�£�3�f�1�£�5 ¬using 'Liza NMi2,_faaiZi1i@§ mera am
obssrsfc g&i'1»¢2`i!§fSt31§¥f9i} and Qtvucturai emcidatixan fecimiqucs at OSS, md ai ¥casz once a year IQESU cmezzxistsi
w§§¥ p,ariiQipatQ in warmzop-s at ihf; Umivzrsky af ¥'azzama and 3`§`R5 in ilanazmz, Fungus-ami. use o.i'i4nt,<§f~;1e; and
exnziil based ieciixwogies, iz; Bddiikkii to teiaspixwzze cunferencirng, wiii faciiitarc þÿ�=�'�;�'�o�c�z�t�i�z�z�,�u ¬�>�u�scemmuzmieaiiaxa
between members af .A?3, as Weil as bezszfsen A93 and rize oaixer AWS.

i}.2,.4. Aim 4 »~ Tu §Yfa;'§§ with tm what AP programs iiltff £f¥§rind1i$£1'i1I¥ partners fa afivanc-e ieaé
molracxxiss intra the cirug fieveiogpznenl gxrucess, ami £0 seek iheir =1;>fz!i¢e;tiu:u_ as researclx
biizeixemiesxis

»

Newly ciisuovereé bioamiisfa moieculea will be fufiher evnluzwé as £o'n1zci§ani§m o_f`aci§§@z;, posmy,
s§ab§¥i§y, ami in vfvfs e§"f`ica<:y by ow: marinas caiiabnrators widfilza þÿ ¬�§�1�e�§ ¬�§�3�l�f�,�§�,}<.f.=y to thisisis
¥h»a ri#-isaiaiiun ofia£g@f2'qu&f1iit§es of mawriaés as Weil as the pro<2u<:t3=;>;z of`simpi<,¢ analogs by semisyniizesis.
APE Gi;¢:n§s£s xviii m~£s<:>ia1¢ active naim-al pwriucts as nczocssafry usézxg Scfiieflhuga ¢;:o}Ee<;rioa1£-§ <>z'1:=zI£ures,
2'3.T£.H'-i5.C¥i<31`£S,_ an-ni zzhmfraa-toggaphic pmwdurfrzs. in ffm, the iargmsaaia izsaiation af aikaioicis for newly isimgare-d
M22 in vivo mmm assays is aireaéy in pmgzfzss in the C11bi`lIs; labsmwries, Whiie ii is a wideiy in-eéd ;>2rc@;f>L\i¢an
fézai rcwupply or seaie/d»up auippiay Qi" a '¥'£3§'é11f8§ ;zr¢:>z§z1c£-can be pfebiemaaic, so éaif: our iaboraioriss have been

higlziy suecswsfui in pmvimiéng up io muitigrem quaaaiizéfss ofpzm; natzzra§ pzodueis io indaszaiai <:oil`zebf>rat<>r§ as

wfeE_I as to vefz=éf:=rs of :spceiaity fcscamh bio<:¥zem§<:ais Gvfoéscuiar Prabes  a>@sraci_n A, dcbwzfxrspigfsias-@xE;=,;
Sigzsza ~ éeytsmenzinj, 'Vim oozrzbination <>§"a£te¢i11'a£¢: faoiiewzimxz rewards, cuiixzirzvz ssazrzplw taken ai tim rims gf
þÿ�<�;�<�>�i�1�.�»�'�:�x�n�t�i�e�f�c�y�a�z�z�o�b�a�c�i�e�f�i�a�l�s�p�e�c�i�e�s�,�a�n�d�m�e�s�i�a�b�i�l�i�t�y�o�§�'�p�z�f�Q�<�§�u�c�£�§�o�f�m�<�>�z�;�m�f�z�i�m�h�u�i�i�i�f�m�i�n�¥�a�i�m�m�;�<�»�;�y�c�»�u�I�'�l�;�z�r�@�s�Q�£�`�¢�5�f�a�z�1�Q�b�a�c�t�e�r�i�a�,�h�a�s�a�!�;�i�m�~�f�e�d�u�s�t�o�b�e�s�u�e�c�e�s�s�f�u�i�i�n�t�h�i�s�p�u�r�s�u�i�t�s�e�v�a�r�a�i�t�é�m�s�s�.�f�o�r�w�e�@�§�x�;�p�_�1�e�,�f�o�l�i�g�m�i�g�g�u�p�a�n�1�'�e�s�a�§�i�t�s�f�r�o�m�£�1�m�e�f�;�h�a�z�a�i�$�x�a�1�~�b�a�s�e�a�s�s�a�y�i�n�a�z�a�u�t�é�w�r�;�§�:�~�o�_�§�r�:�\�c�&�,�w�e�w�e�r�e�a�w�e�t�o�p�r�o�v�i�é�f�z�L�S�g�f�z�§�;�`�§�'�£�y�p�o�l�c�¥�i�_�Q�f�=�¢�{ ¬�E�®�r�w�i�c�I�<�,�a�m�i�.�P�e�z�z�i�c�a�a�i�1�¥�?�§�§�i�)�a�s�w�e�l�!�a�s�E�6�g�n�f�a�p�r�o�d�i�m�g�a�n�a�l�o�g�:�t�o�o�u�r�c�0�Z�E�a�b�m�'�a�l�o�r�'�s�a�£�N�u�v�a�s�i�é�s�,�*�S�n�a�n�o�t�h�e�r�o�c�c�a�s�i�o�n�,�w�e�p�»�r�<�:�f�v�i�d�<�:�f�i�2�g�u�£�i�x�¢�;�:�c�¥�;�o�¢�h�i�Q�r�i�:�x�(�M�a�r�q�u�e�z�:�e�v�s�f�;�2�0�%�)�i�s�a�n�i�n�d�u�s�t�r�i�a�l�_�p�a�f�i�z�x�e�r�t�i�m�.�w�a�s�e�x�;�:�>�i�<�>�z�i�.�1�;�g�i�é�z�s�g�z�x�e�d�i�c�i�n�a�i�i�y�f ¬�§�. ¬�"�¢�'�3�;�{�'�1�i�p�r�o�p�e�r�t�z�k�z�s�o�f�t�i�x�é�s�m�m�i�e�m�s�l�e�,�I�n�g�a�n�e�r�a�i�,�:�b�e�a�c�c�u�r�a�t�e�@�o�i�}�@�<�: ¬�E�f�;�»�n�r�a�c�m�u�i�s�a�s�s�x�r�r�z�i�m�c�c�i�w�i�t�h�c�a�r�t�4�2�r�r�e�s�£�1�'�i�;�z�i�p�l�a�z�a�S�a�f�n�p�w�s�a�!�§�§�>�W�r�"�¢�I�i�a�i�§�i�_�»�2�r�c�c�a�i�i�l�m�z�i�i�w�s�.�S�a�u�z�p�i�m�z�Q�f�t�i�z�e�f�x�a�f�z�s�r�i�z�i�;�1�»�1�T ¬�>�a�s�w�¢�f�3�3�3�d�~�@�v�i�i�i�?�b�c�,�s�z�z�p�p�i�i�e�c�i�a�s�x�m�g�z�s�s�z�i�r�y�Q�u�:�W�Z�a�n�d�o�u�r�f�:�<�>�¥�§�e�1�i�1�c�:�=�r�a�t�i�n�g�é�n�é�u�s�i�f�i�a�i�'�;�a�r�u�~�t�1�1�f�:�1�s�,�a�m�i�w�i�i�i�a�i�r�z�k�a�n�d�f�c�s�s�i�e�r�é�mefcyazzobaciefial species, and me siability þÿ�o�§�'�p�z�f�Q�<�§�u�c�£�§�o�f�m�<�>�z�;�m�f�z�i�m�h�u�i�i�i�f�m�i�n�¥�a�i�m�m�;�<�»�;�y�c�»�u�I�'�l�;�z�r�@�s�Q�£�`�¢�5�f�a�z�1�Q�b�a�c�t�e�r�i�a�,�h�a�s�a�!�;�i�m�~�f�e�d�u�s�t�o�b�e�s�u�e�c�e�s�s�f�u�i�i�n�t�h�i�s�p�u�r�s�u�i�t�s�e�v�a�r�a�i�t�é�m�s�s�.�f�o�r�w�e�@�§�x�;�p�_�1�e�,�f�o�l�i�g�m�i�g�g�u�p�a�n�1�'�e�s�a�§�i�t�s�f�r�o�m�£�1�m�e�f�;�h�a�z�a�i�$�x�a�1�~�b�a�s�e�a�s�s�a�y�i�n�a�z�a�u�t�é�w�r�;�§�:�~�o�_�§�r�:�\�c�&�,�w�e�w�e�r�e�a�w�e�t�o�p�r�o�v�i�é�f�z�L�S�g�f�z�§�;�`�§�'�£�y�p�o�l�c�¥�i�_�Q�f�=�¢�{ ¬�E�®�r�w�i�c�I�<�,�a�m�i�.�P�e�z�z�i�c�a�a�i�1�¥�?�§�§�i�)�a�s�w�e�l�!�a�s�E�6�g�n�f�a�p�r�o�d�i�m�g�a�n�a�l�o�g�:�t�o�o�u�r�c�0�Z�E�a�b�m�'�a�l�o�r�'�s�a�£�N�u�v�a�s�i�é�s�,�*�S�n�a�n�o�t�h�e�r�o�c�c�a�s�i�o�n�,�w�e�p�»�r�<�:�f�v�i�d�<�:�f�i�2�g�u�£�i�x�¢�;�:�c�¥�;�o�¢�h�i�Q�r�i�:�x�(�M�a�r�q�u�e�z�:�e�v�s�f�;�2�0�%�)�i�s�a�n�i�n�d�u�s�t�r�i�a�l�_�p�a�f�i�z�x�e�r�t�i�m�.�w�a�s�e�x�;�:�>�i�<�>�z�i�.�1�;�g�i�é�z�s�g�z�x�e�d�i�c�i�n�a�i�i�y�f ¬�§�. ¬�"�¢�'�3�;�{�'�1�i�p�r�o�p�e�r�t�z�k�z�s�o�f�t�i�x�é�s�m�m�i�e�m�s�l�e�,�I�n�g�a�n�e�r�a�i�,�:�b�e�a�c�c�u�r�a�t�e�@�o�i�}�@�<�: ¬�E�f�;�»�n�r�a�c�m�u�i�s�a�s�s�x�r�r�z�i�m�c�c�i�w�i�t�h�c�a�r�t�4�2�r�r�e�s�£�1�'�i�;�z�i�p�l�a�z�a�S�a�f�n�p�w�s�a�!�§�§�>�W�r�"�¢�I�i�a�i�§�i�_�»�2�r�c�c�a�i�i�l�m�z�i�i�w�s�.�S�a�u�z�p�i�m�z�Q�f�t�i�z�e�f�x�a�f�z�s�r�i�z�i�;�1�»�1�T ¬�>�a�s�w�¢�f�3�3�3�d�~�@�v�i�i�i�?�b�c�,�s�z�z�p�p�i�i�e�c�i�a�s�x�m�g�z�s�s�z�i�r�y�Q�u�:�W�Z�a�n�d�o�u�r�f�:�<�>�¥�§�e�1�i�1�c�:�=�r�a�t�i�n�g�é�n�é�u�s�i�f�i�a�i�'�;�a�r�u�~�t�1�1�f�:�1�s�,�a�m�i�w�i�i�i�a�i�r�z�k�a�n�d�f�c�s�s�i�e�r�é�mof m<>z;mfzimhuiiifmin¥aimm;<»;y mfzimhuiiifm in ¥aimm;<»;y
c»uI'l;zr@s Q£`¢5faz1Qbacteria, has a!;im~fed us to be suecessfui in this pursuit sevarai témss. for we@§x;p_1e, foligmigg
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A.. SPECIITIG AQIM5

?

The ezmamii giants ofAssociaw Program 4 are £0 {i} use :Eze resoszrces of the Pafiazm ECSEZG LG éeveiop
pmgrzmzs that cenrrébnis in bisdivessiiy þÿ�9�£�3�f�!�,�'�3 ¬�¥�"�i�'�i�¥�§�§�{�}�Z�'�l§n Panama, {i%} zzonschm bioffiiveazaity §;went<>z°§ee in xmiqzze
rnasizae and fwes-trial ecosystems in §'araamr¢, and (iii) pmvide maiezials ibf the: émg <;Ei5c<;~very aoazpozncnzs ofxhc
¥'aaa'r:kzs iCi3<3° ~

'E°l1¢s Specifie: Aims of this Assoaziaxe ?zogram arc:

I. To Sink tire acziviiiw of the Panama i`C£¥G in Asscciaie Ywagrazns I, 2 and 3 to biod,ivexsity þÿ�¥�.�1 ¬�,�¥�I�¥�S�£�'�l�"�Y�§�i�¥�i�§�}�£�§�.
WcJr¥<,ing in caiiabamtion wiih the i*an2¢mmian gzwmmffent and iocal. NGGS wa: *xiii engagss in a xanga Qi'
pubiic ouireach þÿ�a�1�z�c�§�.�e�n�v�i�w�r�u�1�z�e�z�1 ¬�2�x�!e¢¥u<:a§io£zai aixivizies in Paslafna. The gxrngrams Wi¥§ emphasize the
inmgmrfavace Gf zzzfafine mzé ierwsuiai wosysmms in time? iwopics, she oonnexziioxz bemwm human health and
bieiagical fiivismily and the £§CfiV§lif3$ ei' the P21nm1'za£C5i3{:? program.

2. To atrexigihen ?sznaz=m's National Autiknrigf fsftim Em'irafzm¢¢;;f..
We wéli ~.>f;>rk1=sfi£i1 the £\2at.io1'1z»:¥ Aufizodiy of the £inv_in>nm<::rft ins s.t:fe;;_1_>;§h¢;~; féneifr capacity so gmsifsot nvizzuzui
resources tlaraazgh irrgprawai émabase rnanagsment ami E335 cfmiriimting no anvimnmzmtfd séwaawn progr'azra:;,

3. To design zxné irr¢p?ss;m¢;;t programs te pxmeci ?anama's þÿ ¬�I�r�»�§�¥�;�s�f�;i\?a£iuna3 i"*m-ki
We will wofiq wi£E1 Hue i?~Ezst¥nr1;e;¥ 1§n§he.ri£y o£`11'xe §§,nv§s~or».mes;'z, Iaeal and i_|zzNiiiiis,iimWusdasHale Niiiiis, iim Wusdas Hale
Clcmnograpixie lnstiwtim iand_p§§va£f§i11£'ii'»ii<§&2§kls ix: abr: dxisigx and Empienzemaiioai afpreymrzs ta gmimeééf Lim
Ccribu Nationai Park.

3;__QQQ§;;1.rH__Qxii;33%Qifafsigimia;s§;1rie§__,Qf_tcrzi§§1ris;1_animazzixzngziants,qsmé,aox,a,§.§Jxz,tl1;=L£z>iixf1.I:iaf3aaaiwm
Pafk,

'"i"m'zfiwtaxniazzaiiztfveuiorieswi§ibr.:caxiriefimarcmCoibaM396whoseHorais'iargdyaanszudiedhuikxxown iwtaxniazzai iztfveuiories wi§i br.: caxiriefi mar cm Coiba M396 whose Hora is 'iargdy aanszudied hui kxxown
to i'r.ciufrnféemiespeci-es\STRIIsfasffscientiststoccmfinctaninmniosfyefsemis.inBwCaiéaaNatio;1a11'ar§;*s frnféemie speci-es\ STRII sfasff scientists to ccmfinct an inmniosfy efsemis. in Bw Caiéaa Natio;1a11'ar§;*s

, n:z:11'ii§e ew# ifonrneml. Qgfa-nobacteria aaé oéiwr a¥ga@ wi-Ei aiscf be cailestvd ami éuvaxzmrtsd,

S, Ta przzsfizie terrestriak an-fi nwrizae pizzas from the Gaim i\fstims»aE Park for (img ei¥s¢:<>\fer_-g ac1=ivlii¢:s gf rim
Fzmama ICBG.

þÿ�F�'�1�£�¥�Z�Z�£�£�?�0�§�.�'�§�¥�'�2�<�}�£�¢ ¬�§in the Coiha NT§:3"{`,i{}I`l53¥ Park kiwi M8 new ta the Panama ICBG wi.£§ bf: fsupplieci to f§$5<:»<;ia£z:
Pfogrwns £5 2 and 3. (}ct'o<`:»<:fra¢1s 4:o¥iecte>if;iiae:CoiizwaN>a.§io;1:xiPa1°kwilliwsubjectccino£:§oassay»gu§<;¥ed if; iiae: Coiizwa N>a.§io;1:xiPa1°k will iw subjectcci no £:§oassay»gu§<;¥ed
'iéizciiazzatiaam by cheznistg; woiicing in o<:-iiafaoraticm wifi; the ikuumxa ICBG-

5. Te wnrk wiih the Naiiezxai Anikuriiy ofthe §k¥ie§1t $6 have the Caibu ?'§§%f`lt§¥`|$ii þÿ�}�?�'�a�f�k�i�x�x�Q�1�u�d ¬�~�£�iin
I3I\EE?3(3{l's iisi ai We-rid Herixszgge Sites.

`

'

Gum add ed to# tim iist Q5 V'¥'Q3.TT1Lf þÿ�}�%�i�¢�§�i ¬�z�'�;�g�S�i�w�s�,�w�e�w�i�i�i�u�s�e�K�i�m�i�S�i�>�2�3�f�_�i�;�u�$�i�s�r�a�k�i�e�a�_�w�2�1�,�r�¢�:�1�»�1�:�s�s�0�5�2�3�2�9�i�n�f�r�p�o�t�i�a�r�i�c�a�o�fSiws, we wiii use Kimi Si>23f_i;u$ is rakie a_w21,r¢:1»1:ss 052329 infrpotiarica of
the Cfaiha Natiarmi Park and-£0 beg; aeimxe the funds §1@f~;f¢ssar;f for ibn: ;>ar¥<."s pr=:»§ea:'Lim1,

33. þÿ�`�3�A�C�E ¬�G�R�{�`�?�{�3�N�E�}ANI? Si(f£N£=¥i`¥{fAI'fCE

A priorizy sf thc Ikmazm £41336 owe; Qze pf1s£»=§~-5 y1:fars=_¥zas been Qin: d_anéirzzgfsiczfnesiaiionaféniiiatives ané irzzgfsiczfnesiaiion af éniiiatives
ii@aipr<:»11=1am£¢: béoziivcrsimy c»ofefses_va!io1u in Panama, These a<:1ivi£i,<:s were nat gaaft off any panigzxim- As.fzo<>iafc

P;;>gm1x1 but arms fr<1>m an appresziadon oiTm»'©in1portzu"ft;i%1ct¢rsþÿ�t�i�1�a ¬�f�:�»�<�>�;�z�i�r�i�%�s�u�a�;�'�eLo time Eoss afizieqiiversiiy in
frmama. Ifimziy, Querfz is a genczral 330141 of awazmacss in i>an2:nani_a:'1 gzmiaiy of izhfs §mp»:>man<:@ ofbieiegical
¢'iiversi1z;,f miami* Mr; as is s<>1Jxc§> of raw ma2@1ia§s- such as timber. When naz§<>z>a§ =:E@veiQpm.ef§t §3!'§0i`§l§»£'>fi arc

Pwr; sasfzsaa Qaev., Qszm >
'

pgxgn Q §W§;fM__ G=ms;n».=azfaa ?<'1¢°ma§Pago
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Pfin<:Zpei1:'fvemiga£orf9s0Qram 13irwic:{La;i, ?ii$L Mié¢ée§:@E§?¥_§f_YM§Q,§*§_&_§'§}§l§iE§§:f ¥°"¥'§}L'1,}'§{

;s1/a¥Jiish¢<¥, the snfawgic mine of bizzsifsgifesxi cliversiiy fer uses such as éirug ciiseovmf, ami fha iniporfaxaee of Gm
gfmsis and services that intact eoxnmtems ;~:rev§~zk¢, are not Ii siguificani priorify. SecQn=:§¥y, the insiiiuiioxx tim; als
responsibic far protectiaug bi'z>iogic&i déxfcrsiiy in ?axza1m., tiw Zéaiionaé Aunhnrhy ofme Bzuvirsnnwnt ikmoxw ae

"AI'JAM" far its acronym in Spauésh) Qaeda in be stxwgtimneé in order is ef`E<;:Q£ive§;»' pvrateet ?3fiI&I`£18'S naimal
resosz i'0f:~'S,

In vasgonse to £h,csz: news, we have implemexxmé twé baséc swxiegics ta iink 1% Panama ICBG to izir;-
c<>§1se:;"vati1>x1; (5) We have engzxgsnd in cansésteni pubiic- Quimach efforts thai ?1a§'0*I:13§ez1i;E1e_{`v§'m Qi? ieaiaxrrs,
newspaper anicies, maxi eufiirer afxiviiiw As a wsrik Q? these e'?£nrts, the Pammm þÿ�l�'�Z�"�.�I�§ ¬�`�§is w<;¥£»i-;nUwn amd '~vi<§e?§;;
perwivmi as bemsfieiai for the c<>uxm'y. þÿ�C�s�2�f�n�S�t�b�f�e�m�i�s�a�g�r�e�a�t�e�r�z�\�.�§�p�r�f�;�>�s�i�m�§�o�i�i�l�u�:�p�o�t�f�n�n�t�i�a�i�i�z�o�n�e�f�i�l�s�t�o�b�e�g�a�i�n�e�d�f�r�a�a�n�n�a�m�m�i�p�a�v�d�z�f�c�w�b�a�s�a�w�z�i�é�r�u�g�d�i�s�c�o�v�e�r�y�,�(�i�i�)�W�e�h�a�v�e�w�f�a�r�i�z�e�z�i�c�h�i�s�e�i�y�w�i�t�h�A�!�~�Z�f�'�;�§�f�§�£�1�1�a�n�o�i�i�é�i�s�u�m�z�i�o�r�s�i�h�a�f�¥�1�a�s�:�a�n�g�w�f�r�e�m�i�n�v�e�s�t�m�c�n�f�s�i�n�i�n�§�\�a�s�§�m�f�r�I�1�x�r�<�¢�i�n�t�h�e�é�e�s�i�g�n�o�f�s�t�s�a�t�e�g�i�e�s�f�b�:�i�h�e�[�>�:�r�<�>�i�c�:�~�<�; ¬�,�i�<�>�r�,�a�e�f�'�n�a�t�§�c�;�m�x�§�;�;�\�a�r�itbfem is a greater z\.§prf;>sim§oiilu:potfnntiaiizonefilstobe oi ilu: potfnntiai izonefils to be
gained fraan nammi pavdzfcwbasawzi érug discovery, (ii) We have wfarizezi chiseiy with A!~Zf';§f§ £11 a noiiéisumziors
ihaf ¥1as :angw frem investmcnfs in in§\as§mfrI1xr<¢ in the éesign ofstsategies fb: ihe þÿ�[�>�:�r�<�>�i�c�:�~�<�; ¬�,�i�<�>�r�,�aef' nat§c;mx§ ;;\ari

In ~r>_rée,f is ixacwase the ifnfnaci mi' tiwser pmgrfaxms, we gzrmgwse te cmaio a wgiraratfs Associaie Program ihai wi§¥
exgmed upon tive initiafives f;i<:f,~rrri1>eaboveaswel;ascnerdismtebiméivezzsizyisavmaiwciasinme(105baNafzicnai above as wel; as cnerdismte biméivezzsizy isavmaiwcias in me (105 ba Nafzicnai
Park, Qian ibcuf; ofQu; <:nz;f§¢1'va£ion e£`£oris, The bi;\:>f§ivf:mis;v invexziories wi!! also supply bioiogéeal matfzfiais and
iriformaaiozm for A$s<>§;£aEe Progfaxu 2 {§ioaczixfity Taxing) and þÿ�i�§�3�S�O�{�=�§�$�1�' ¬ikogmm 3 {Ch<>mic~ai isokatiim and
'$$m<>EuraE Ef§J§I§£fZ2§02!}¢ A

3.3, Panamfs iiioiaggiw ilfliversity
8.11. Terfasiri-al B~i§{;1gi<:a§ imersity '

As ciesefibexi in Asaociaie P*zf<2gr,am_ i, Mfaanw (Fig-.ure §} is at due cezawr affix: regime wiéh 11343 grwmt
cxuseerztrfrtion þÿ�o ¬�`�1�x�:�r�'�r�c�s�i�r�i�a�Epizza? spezcies in the werié þÿ�{�I�>�5�;�i�}�£�) ¬�Jagscéag per ¥§,{Kl13 km2} una! is cnnsidea-ad a

"bif>diw3rsi1}'§:w§'zepot"{Myezs ai af. 2@£3<}§. if is astimamd that rizfffa are favcfr 3_3 iifé ifonczs czoaiailxing beiween f5,:§GQ
'zrfri 9,060 sgaeéies Qi' fifzrwerinig piazxis, Wim over 330% aiready iédmztiféeli by Qm:oa<:»r:mi'c axpema ffosi EEVIE, I3'Arcy

þÿ�-�~�»�~�-�3�~�-�§�8�$�5�-�V�M�;�-�-�Q�e�w�a�f�;�m�'�~�s�§�~�f�s�§�>�§�-�¥�h ¬�¢�~þÿ�§�>�§�-�¥�h ¬�¢�~
gwgsapiezo pasxizon meas2s ii is f`ssUi`§1§ £9 speeies iiwm ismia (Zanussi ami South. America. Fmf axamgsic, Panama is time
mst i¥(`?¥T'§Tf3Cf?E GXQEHK for approxir§;a£e:§y' 43890 South éxneczécata spefcriaw, 'ifhfs ;?3I1i§l'i`iZ¥ foresaw aim §»':11ff: as imponant
n;;§;;fa2or;,»'co_xa~ido¥s §`r>r -Hora anti imma bctwmz Cm;£zz1% ané Suuiix America {C@fzf=i<;~f§ éiilii <`lL1ba.r;cE<> iE$§6}. þÿ�'�i�'�=�x�$ ¬�=�y�,134

species of l::»i;'{§s and 33 simfxies a>£` mammals are þÿ�f�` ¬�§�u�I�§�z�iani; in Panzima and are thus ~cQa1;sEeL::°:£y ciapemizni mx; ihe
fxxfze&f'5»*'-s p_r<;=iea;iesi haéaiiazs, ¥I3f'zlf§e 9% species of birds that haw: bmzza rezcorféfxi in Fanama, ovxtf 200 rw: Nerifz
An~1¢xécan n\;i»g;":mts iizat me Panama as fi wi_1:ater£ime dastinrafian, iimtruszzicm ef nziggazion flfmixxatiofms ~ma;.»~ be

resp<::~nsi§>ic: ibr ihf-, vlaaelwsi <§f:>¢§,inf:-ix: }'»E;»1ti=_Amf:1imn sorigiaixd p<>;mIa¢£if;m,<»; {ié,@{~>i;,;&; QI Q; ¥93Q)` As zsxwexnez
c§'§mai¢ þÿ�§�1�3 ¬�H�°�t�3�2�'�%�f�i�i�3�E�}�5�3bafxxms marc seven, it hscumzs incmagiaeégiy imf§<>na11§ fer spmrias in migwzfz in response to
aaivezse sfamxiiakms, 'l`§1~is anis Qwaaama ass þÿ�a�`�i�>�i�Q�o�n�f�i�e�i�o�f�i�i�s�;�>�a�r�t�%�L�>�u�§�a�r�§�;�.�1�v�~�u�§�x�a�.�e�r�a�E�>�E�f�e�f�)�$�G�2�i�?�d�S ¬�~�t�i�r�e�i�s�t�l�n�m�z�s�i�sQonfieiofiis ;>art%L>u§ar§;.1 v~u§xa.eraE>Efe þÿ�f�)�$�G�2�i�?�d�S ¬�~tire istlnmzs is
uaiy £99 km wéée, In þÿ�J�` ¬�!�Z�0�j�1�`�§�,�l�1�§�£�f�0�!�1Qfme key foie af iiafizs bia`|ogi_c.z;£ Qorfidor, Y C<>rzLraE finmriazau £Eo§§ni1'§¢ss r;:=aen£>é_y
pis izeip pzesesve mis i`oa'sxwd zrormszeiion £"§`§1¢:. Yantara Pazmts Agcrmia, Eilacca E99-EE).

?ana|na is zsrriqzzc in Cr:;1£z"1zi .fxanezica in having 38.6% ofifx iand stiii in ihrwt cover with an cséimaiaxi 2'§*,0{>(}
square km Qfremairaérzg Sores; cover. fkéneosz az quaztcf ofP~2m;1n1 *a iam? ma is pfotwtcd in Sze <:m11='mfy's 43 parks
fmé 1'£¢Si§¥"'=f*l3f§, Hawavar, defa>e¢:s¥a£§Q~z: aonziazm af: zz rapid raw; ¥.6% or 519 square km pcs' year. Ai mis rate?
P&§3BIIi$if'Lf£l¥¥ §zJms£,5 wiii disappear wéihirz approximafsiy 59 yeanf; (FAQ 286 I). Sue #fo its axizzsofdinary yer
thgfeaiencé bieciis/ersizy, P'z~11§a.nzz1 i§ þÿ�'�I�'�1�i�}�'�~�¥�* ¬�$�O�¥�"�r�$�f�§ ¬�f�¢�C�f�3�.�¥�f�¥�}�` ¬�' ¬�¥�? ¬�I�1�S�I�ibi0div@rsi£§zi1a>ts-gm by iirmservaiion Ini¢r;s;1tionai
þÿ�{�?�\�f�{�y ¬�r�Sef af, 2639). _

s>;+>;aQs:2§s1s Qsaw rms; Pzrgx;
,___ þÿ�i�>�L�'�§ ¬�=�~�M~
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Figure 'L The Rafmbiic of Pa'¥§2>ma_ Tire þÿ ¬�$�o�¥�b�§E\Ea£i<>na3 Park is kxcazxi within iixc £31§i£`of þÿ ¬�f�_�h�i�1�`�i�q�s�a�§:mei iis i_w;11'<2ie_rs are

in~:$és>zs§efé %»y s<,=»l,2<£ §irnf=s_ Sm Appendix SS ibr i§=; anis; version. -

B_,_1_,2. Maxine i¥i_asieagif,al_ itiverséty and she <¥u_li` of flfixifiq ui
?&l1§m21)§ ?,,4§¥£)  ¢.i:0a$t}i1w and the wmuundiixg mrrtarffs me hams io an <:x_£ra§xd§n.ary _marine §Jio1ogicz=1¥_

iivfsfsiiy ima .»fx_P?§, Seciiam KI.; Aiiazn R116 Rabedsan l9*}34, Giyszn ann! Mssié iQ'=?'F}, Pmzanw és surrouzxded by
þÿ�'�t�i�m�e�"�=�;�i�'�E�.�a�¢�£�i�z�2�c�£�"�'�i�"�J�&�»�= ¬�§�i�¢�>�'�$�"�1�J�f�*�'�"�a�w�.�b�u�1�§�"�'�i�¥�a ¬�"�'�{�3�a�1�'�i�i�>�'�<�§�6�a�z�1
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þÿ�Q�U�"�£�?�1�i�:�"�"�§�1�'�z�§�z�'�t�}�§�}�3�;�"�E�h�E�§�'�"�i�i�E�H�"�'�6�?�" ¬�T�I�i�¥�§�§�"�< ¬�i�§�'�i�"�T�f�s�W�¥�1�"�t�'�:�é�¥�? ¬�i�?�»�i�E3333,þÿ�"�f�! ¬�?�§�" ¬�3�i�,�i�_�F ¬�T�i�?�5
Panama isoutheasq "£`¥2s: §emperaw_re -fiifferemws betxveeu the Qui? of Cbiziqzzi and the {3z1¥f mf Iwnama can be
man in tins: aazsiiiiewdcrivaii §:f.¢a~s»zrfacemm;;zakcniiuriyzgthe:.ir;»fseasonafi§*:?§{i?igu;=<:232The zakcn iiuriyzg the :.ir;»f season af i§*:?§ {i?igu;=<: 232 The
if'3(§'C winds Eyfow gfoawfozznci over the Iszhnws of }**wz_z:_;na ami wkerc zhzzir §§ow is amixnpaéed, such as Liar: þÿ ¬�}�u�¥�§�`
nf Maiama, die snfibce ffiaw prrzdxzcaa an ugmfeiiizig of acid n1x1f.iem_Iaz§ezz wmer, wsuiiing in az marked drop in

teznparaiure, whiisix éiw he 10% 29 "C wifi-ug Lipwsiiisig pizases þÿ�( ¬�`�;�?�!�;�f�'�z�1�nami Eviaié `§'§f9?}. By <:or;i°ras¥, time Cewaai
Cardiilesa {!~%i31f?'v'*¢'fZ in Figure E) bimsks the fiow of !'m&e> wmcis in zafeskarfz wmxna, prntecaing areas sueh as the

(5_;xE=F<>i`(I¥1=§fi<;zii.
The relaiisfeiy smbie arzé warm þÿ�f ¬�i�E�T�!�§�7�£�"�i�§�8�E�\�J�i�"�§�$in *she Gui? of Qéxiriqui aff; manifest in éiffmvaces in cami swf

goavth and wnarmssiiy stmciure (Glynn arid Malé L9§'?}_ Gerwraily, :ewsk rwfs are þÿ�`�K�`�f�¥�(�}�F ¬�¢abuxsdant, larger and have

Edgar gpeciw éiwmziiy in ncinmqzwsiising W¢$t<:'m Farmama wan ¥r; apweliimg, þÿ�1�>�a�m�f�m�¥�f�<�:�.�e�x�s ¬�<�:�r�nPanama. "figs §

£fI~,§V¢f{>§}&21(i zesfs in zine <3u1=§s3i`CI%it"i§}§Ji ifzaafe vartical §>ui£¢;£s,;;ms af" lQ_~12 mxcgs ami nnaximum ages gf 5,693 ysars.
'I`§a_fs~ _?a<:i1§c siwrca £§_fP_H'1'13i`¥23 kavé il cii_v\s=:rswralfauna,YQQIQSGHQZKQ§¥"'f£>ofiéwgenera651233f;astm111'aci-QQ:wil wral fauna, YQQIQSGHQZKQ §¥"'f£> ofiéw genera 651233 f;astm111'aci-QQ :wil

Emiiaiimg, sp<_;<;if:_~s, many of w'§1i<:1'a arf: feund £51 ihe (;iu=§§f;§£` (L"¥;ifiqui {1f3`ly|m ami Maté 199351
The Gulf o1£`Chis'%qai is §§t§:a£o<¥ wiébizu tim e;»s_:s1e_s"";x11f<;f§ni<°t§! §?*acifE:;f Gceaxu, in 21 regifgru þÿ�k�`�£�¥ ¬�'�»�'�§�h�'�i�'�kas þÿ ¬�?�»�<�:Panauxmze

Sighi, an asw ceaisiseiimg af `§§°2i i,sia;1<.;ls.a:x<;i E£;e§r þÿ�a�L�t ¬�r�Q�u�n�<�_�i�_�§�,�u�§�;waiers in §¥m cast u<;s;§»<;r2f.l þÿ�}�_�'�a�<�;�£�§ ¬�QQ§E'~zh¢: swam; Qi'

Esazmior, Celmmhia, Fasxsrma mi Costa Rica, 'E`¥1e Pamama Bight ia Que of time mast Qaioiagicaity ;ifrQcia_w£ive was ef

the fzmstem Lfopicai i'ac.if¥¢ arid we Qftias w¢sr§é's naasi i5éf,f§ogiea1§y ai;ivf:s~sc geagmphicai proxézsces þÿ ¬�G�i�y�m�:�§�_�;�a�1�a�<�§
Eviaié §9%>?}, *Hee :xml M5 ax high éegfcir of¢G£§i0giQ&i þÿ�i�n�¥�$�1�'�x�>�0�;�u�§�e�'�:�¥�i ¬�»�s�T�fami cazmgaiefix we-anQgIa;al1i<; charaatcrisiics,
rzzssiniy dmv tm iha conxfeygmae ofmisja: 1':aai§n»::.Q12t'rf:m§s wbicéz fa<:i¥ii¥1iglispezzmiafmfzrima1az:=v;sr;:(rf_g,,fmm glispezzmi af mfzrima 1az:=v;sr;:(rf_g,, fmm

norms, cmszaceans, eczilizmdemas, 1'f10¥EXiS{i3 and £¥§¥ws§ ami zsffcfci the }¥'i§<,;;¥25iQi1S, gnovexxxeralg ami diszfibwlion of

many spccies cxfrfsgianzmi ané gfobai sigaifécfmzn, Tim waiers and currents which linif; tfawc isiamffs play az; §`
émgfsczifmifi mia :fs Wi þÿ�d�§�f�; ¬�=�é�sfbi the agamzim; wiiihizz the regiofi ifiiyzzzx and Zwflané 2992 Vr'e`i.iingt<>;1 `E9'£?7}. E

Duc io the giobal im;>1;:-:1arzc_e of 12232 marine nzgia-n, at the Smmmiic an éélxsffzinaéle lT}e~vheldin held in

þÿ�J�i�>�i�1 ¬�s�r�z�1�1�c�§�»�%�>�\�1�1�'�g�,Savill £&;¥i*'i_ca _ ~{Se;;>tembez° Q, 2962), time izziiisitiwz þÿ�"�f�%�*�'�1 ¬�1�`�i�'�E�1�'�i ¬iI`$0nsf:rvaz£iom amd þÿ�S�l�i�S�§�{ ¬�I�§�¥�1�i�£�b�§ ¬�i�'�}
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i2bm.*e:1<:.p1m1>t Cmricimf Gaiapagm, Ciocfas, Coiba, fiorgona. and ¥vif13épeko`¥sianés" was laxuzchfad. The prsgm
invfzavw the e.ofanmarineconsefvariancorficiafikan¢r;<;<>m;;w;ssseseacheftifacisiamisrzuentkxneéabmfe of an marine consefvarian corficiaf ikan ¢r;<;<>m;;w;ssses each eftifac isiamis rzuentkxneé abmfe
and tbeér svzroxméing waters and izwfaives we gmfemmeuis af Coma Rica, Iwzasna, Baumer .ami Cisiombéa in
addiiimz ta the Urgiied Nazions `lE;wirofamen& l'mgzamme, tha We-:id Qonwwai-ien Uaffimm and Cams-<:s°vatiQn
inie_m:.11§o11a!. The iloiba Naiiimal ?ar¥< is a keg iink in this éfméiiative, and iw prnteméon is signiiécam on bod;
I=.z1f§<>11aI ani! ¥ntematifsnai levels.
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Figafe 2. Saieiiéie aizzrixfcd sfawsurfacc iampamtuxfe (33% §2§:I1E§a1-;~;f;1é_;xf~ixzg, Que diy 8i23S{¥!_i Qi" §9f}S s,iem_<>1rsirs\i§|3g£%z<=>
iernf-ez'aiurc diffmcncas imfssfwxl féxe Gbiifof Ciaiziqui ami tba Galfei' Pzmamé. T¢,'2¥l'1f§>CE§=éf`l,¥I% are éndicafeé on the. fmake at time
baizozn oftiie f2;gz_§z`¢ {i`mm 'Sigma maxi Maté £9?'?}. Sec Ap-Qeaziiix 5 ?:1@"tEw þÿ ¬�§�@�1�m�"�'�»�=�¢�:�§�S�i�»�:�»�§�2�.

}¥.1*_."£`i:e Cniiza Nazinnai 1'nr¥<
Wixikz there i?f£'lI.'3'iH.1¥i;}§2I`{}§.1f=¥ rfznriue and xcfrmstziai <:>»r;o5yawins in Panama w;>z1_§1;: 0f'Z`£Z£iiQ£32_f_ amd iznifzmaiiozzai

_m_>zzacwat_io1; z:§1`?3z';s, im case for éhf: þÿ ¬�3�¢�'�>�~�i�¥�.�>�§�.Na¥_ir,=s1aal E*ax'§< {Figuw:s 1. and 3) is pariécuiaziy wmzgwfzliing. hffuah Qi-ihe

Gui_§1§§Cl1iri<;ui's £m'e.stxia'§ am? _nwine biodiversity occurs wimin tim Geiba béaiioszak ¥'ari=;, of þÿ�`�W�f�1�i ¬�$�i�°�E2365 squaxe
Earn arf.: marimte :mil 535 Siiiifléf-'3 km are iIIS1,1§§2F, including Coiba lfsland (303 square 1<_m}am§ 38 sxrzfmcr isiazzrés

(Figure 33,
'>J=Z§1f"§ 25; iafgeiy énlzwi marine and iezifesiriai ezcwystems, the Gaim Natismai Qari-< is one efme greatrzsi

f°@fm1§ai;zg nal?-.1s'z1_§ izreaszures in P@zm§a, Tiae }:»|:iaiisf§e xiaxarrs of me (."lQ'i§_>a Naeiaizai Fw? ia iargsiy a as>n;@<:querz<:c of

floiims-_ Isifz.r1d's use as a pergai mommy sigma 132% þÿ�i�' ¬�3�a�_�v�i�e�;�§�oand 1§;2931).kiawever,tha_fxiséonersasiabeing 2931). kiawever, tha _fxiséoners asia being
femovafi {_i\f$rn ¥iw'isi2111ri f§;x2-we§z<§\.viss;than'Qf<}is1mair:s,éovvn'{_`i<>x'z1a§iig¥%<>f\3\'a'f§_,6{3'Qr.53'<:r<¢z1Li'ng%}zc 2-we §z<§\.v iss; than 'Qf<}is1mair:s, éovvn '{_`i<>x'z1a§iig¥%<>f\3\'a'f §_,6{3'Qr. 53' <:r<¢z1Li'ng %}zc
*Cf-'iriiwa Na£2<>ms1 ?z*.;'k in 199 ¥

,
iiae. govemmfzni @fE'a;1a.111a_tQq>k Ei kay step by §;f'\;>v£ifme§aga§basisiwiizeaz°c:a's ifme §aga§ basis iw iize az°c:a's
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8.2.1. "fha ifofiba Natienai I'"a_r¥\:'s Biuiugicai I}lversii;f
Qrsiéza Qsigzmé has a vafieiy Qfmricizzi-1: Eaivés, nzfzazmais and piams þÿ�(�f ¬�3�a�S�t�1�'�f�;�»�v�i�f�:�_�¥�Q!£1§'?, I'béu°icz þÿ�2 ¬�}�0�i�)�.Lieiim

'isiazxé possesses we of the iw relicés þÿ�m�o�i�s�x�f�0�i�` ¬�f�S�i�i�n�t�b�a�P�a�c�i�f�i�c�s�i�o�p�e�o�f�a�l�i�C�c�s�z�m�z�i�A�m�e�r�i�c�a�{�I�b�;�i�§�_�e�zmoisx þÿ�f�0�i�` ¬�f�S�iin tba Pacific siope ofali Ccszmzi America {Ib;i§_ez
2001; Coiba is§anenmmpasses94%ofilzsaimu%z1rsawofthepackami thelargesfzislandintheSwim; enmmpasses 94% ofilzsa imu%z1r saw ofthe pack ami  the largesfz island in the Swim;
Ammfiaan ?af;iii<;._ Agrpmxinratéy 88% of :hc £"x>z£¢s£s of Coiba ifsiemd am primary ami Eargeky uxxmxehed iibéiécsz.
24110 1 }. The ikxiimaféngg secticm w§.IE is-cus an those sgccies af reievance in érug riiscowry,

8.2.1.1 _ Tfzrrsfstrial. i~*§ant Bieffiiversiigf
The fiams ofiioiiozz Isimzé has lfeezz tim sabiact -c>i';>reiimina;jy atuéies cmlg {_Xfc:¥a*;f¢;>s eg ai. þÿ�1�9 ¬�§�'�?�,(3.

:md Ebéiiesz þÿ�2�1�} ¬�f�I�,iiméfiez 2{}(5i}. Thésa sizsciiea; sttggast ibm thats are ammfi 2,960 :3;¥e<>if§:s of vxsfeaiar péaxxis, E53 Q5

w¥§i<:i§ have bw; i{iCfz1Eri§<2£i, arid haw §`<¥SuiiB@;E in iize réisccavary ofa new gems, mdffzmic ia Cwiba, Desnzaws

(1%mi§y: þÿ�R�l�i�§�§�3�C ¬�§�.�§ ¬�¥�}ami ihrea cndafnic sgmuies (Castreviejes ameri ibséfnez 2805 3. °`i"§1e main forma ffypes are frogiaai
maist ff31e§i mié veg? moisi þÿ�;�§�r�<�*�:�'�m�o�~�n�£�§�:�1�f�m�'�¢�:�»�S�£�s�i�f�;�&�f�§�f�.�f�f�E�i�0�¥�l�I�1�t�3�3�f�Z�£�I�1�l�i�S�P�f�¢�'�o�r�f�a�c�v�l�o�a�g�f�e�z�w�a�n�d�,�=�i�,�§�'�Q�r�f�;�Q�l�e�i�f�é�f�-�r�r�.�i�i�e�m�a�r�k�z�v�x�b�i�y�,�m�a�x�i�o�§�z�§�m�»�i�n�t�e�r�r�i�m�o�f�C�o�§�b�a�I�s�l�z�z�n�d�i�s�s�i�i�i�l�w�a�x�f�a�k�a�s�r�e�e�i�b�o�i�z�m�i�e�a�l�l�y�(�§�%�>�é�§�<�:�z�Z�i�m�,�M�.�C�o�m�a�,�p�e�a�r�s�.�r�n�m�,�}�.�Y�h�e�a�u�i�i�a�e�r�g�c�f�5�;�w�a�s�n�t�s�i�z�x�d�y�r�e�p�o�x�i�e�/�d�,�"�W�e�s�d�o�l�"�§�i�`�}�i�é�o�u�b�t�t�m�,�a�m�1�;�>�;�'�£�>�<�;�¥�a�i�A�i�?�e�<�5�s�f�u�é�y�w�i�§�_�_�l�y�é�e�i�é�m�a�n�y�m�m�e�n�é�c�m�i�e�s�p�i�<�,�=�§�¢�s�"�`�{�{�3�z�a�s�t�:�o�v�§�<�:�;�f�o�a�n�é�i�f�¥�:�v�é�_�§�c�z�2�6�9�3�)�,�Q�t�o�f�e�s�s�v�i�'�B�f�i�i�r�e�y�a�C�o�r�r�e�a�u�f�S�T�R�I�,�a�E�£�>�r�f�.�=�n�'�;�o�§�4�;�z�n�.�z�'�r�h�o�:�i�'�i�y�Q�3�1 ¬�§�1�c�:�i�"�a�s�1�1�a�n�;�;�a�n�i�2�¥�s�_�x�§�<�3�r�z�1�,�E�m�m�a�c�i�m�z�i�A�s�i�_�n�;�i�E�a�r�'�c�;�;�u�;�1�Q�i�u�s�_�i�m�1� �:�:�m�_�n�m�.�}�.fm'¢:»S£s if; &f§f.ffEi0¥lI1t3 3fZ£I1liS Pf¢'orfacvloagfezwand,=i,§'Qrf; Pf¢'orfa cvloagfezw and ,=i,§'Qrf;

Qleiféf-rr. iiemarkzvxbiy, maxi o§z§m» interrim of Co§ba Islzznd is siiil waxfakasreei boizmieally (§%>é§<:z Zim, M. Coma,
pears. rnm,}. Yhe auiiaerg cf 5; wasnt sizxdy repoxie/d, "Wes do l"§i`}i éoubt tm, a m1;>;'£> <;¥aiAi?e<5 sfuéy wi§__l yéeié many
mm enécmie spi<,=§¢s"` {{3zast:ov§<:;fo ané if¥:vé_§cz 2693), Qtofessvi' Bfiireya Correa uf STRI, a E£>rf.=n';o§4; zn.z'rho:i'iy Q31

þÿ ¬�§�1�c�:�i�"�a�s�1�1�a�n�;�;�a�n�i�2�¥�s�_�x§<3rz1, Em macimzi A si_n;iEar'c;;u;1Qius_im1 ::m_nm.}.

232. L2. iwlzfiae Eiudivczrséty
The raefs ibfmd in the Qlbéiiii N:¢i£i£3>;¥a¥ Patk arf: mi <¥:<£fa£>:'r<¢$our»2c¢asfl}§3§f¢<>f1_tairasrmzeol'mefew r<¢$our»2c¢ as fl}§3§f ¢<>f1_taira srmze ol' me few

mrzminivsg aezs§te:'nPac:if¥x:1:¢raI rmcfs in z~e_i_zz§\r@ly gofzd ccnziéticzz iilimtés 1959), T318 marine eco:-zgfstems ofihc

þÿ ¬�3�0�i�'�@�aN'a£Eia§1a1 ¥?zsr1<; aff; A[§!O8i"1§i ;mamiIafgeiyuf;s%uz1£r:e3§J11az'ahfiwé,f;'1Vf}Cf£3!`ifizzsamiezs,para.cam).Duzfixwg ami Iafgeiy uf;s%uz1£r:e3§J11az'a hfiwé, f;'1Vf}Cf£3!` ifizzsamiezs, para. cam). Duzfixwg

R83 þÿ�3�9�f�3�!�2�5 ¬�?�-�I�J(RW. þÿ ¬�f�5�f�i�}�"�2�} ?a;}e"_;2 QQ
_

W
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Pvwzimzi z=wsesz@§;ali>z;f7=z~Dim'I;£Q£(Ewz.Finn,i\~$§éct}@}:§3§§2`f§f§`~§{,'fv"Q?§i?3§[1§§,@ Dim'I;£Q£ (Ewz. Finn, i\~$§éct}@}:§3§§2`f§f§`~§{, 'fv"Q?§i?3§[1 §§,@

Ei recent stmiy of 315 déstdhxnim and swtzss nfcaami mznik and cnsnmuaiiiias in :he Csiiaa Nazgieanal §'arfk by 331.
§4I<:=:tm> Gm:'f1>é;>, a SWJ s£a§"£'sc§fmtisi and mzpfart an the erm!-ogy and pagzuiaiiofa dynamics Qfeam; mafg, impgggmi
"bmi spms" Qi? azerai éiversity ware §d<:m§!§ec¥, These areas: eoniaiil nzmmereus Qcwcorai species, sums ofwhich are

known is eozlszétuie new sgwciefs (Bmfiy ami Guzmén 2003, {f§3GilSS©£iin Preiiminary Resnifs, S¢¢f;ti<:>n C.4}. These
ocrocomis, wgetlzffzf wiiiz ézc hard murals {sc§e1*a<:1in§a@sas), am mnsiderezi, §;m'§r>r rfzzsféa-s1i¥<:!i§g speaies ia fha regéoiz,
TEX: survey ineiieateé that high wrai diversity was vobswveci in <:cnomznunifiesra§¥aez~thanx;wsaireefs(E, cnomznunifies ra§¥aez~ thanx; wsai reefs (E,
Guzmfkz pam, u~:um,}.

Bawiem Pacific are wrxsiaiered smaEI ami sparsaiy dis'»Lr'°§¥9r1iem1 by msnrpaxisozi so meir cfzmrxgarparts in the
eenirai anti wesiem '{'acif§<;,i%;Qwe\1er, an exwwion §§ sem' in the Eénwaada Maréa mmf, which is imirwcliately
a-mijacfam to Coiba islam! ami is Iéxe seeand iargesi rfsarf in £1'1»¢ easiem Pacific covering £~$f} hessieufrs (1.6 squarfr km,
Qiymu ami Iviaxé 1§9'?§. in axiéiiiou in tim Eneenaéa Mafia reef; ihem are amatier cami reefs ai :sites time-ug¥_1ou¥ the
éioim Nmiixmfsi '£'a2'¥;; in¢§uc§i;§g iize Esianiis af iicarén, Jicaxim, lfva, Erixacanw anré S;zna3`de Afazera ffigure 53.
601% reefs- iz; we þÿ ¬�3�u�l�¥�`�1�I�>�f�C�i�1�i�r�i�q�u�§alas Qiiiflii at mainlanfé sitm not wimciaéeii w§£E1 isianévs {£3i;mz1 and Maié l9S??),
in additicn IQ the fzmai éivcrsity, as mconzmissance irig QQ sev¢raE dii;§br<:11% sims in ihe Qoiba Naziumgi Park by Dr.
'iiill Ge-,~rv.f§@>i; in ¥=':1:1mar;~f 26% revca$:.=¢i a aigni_f§<:sxf;i diversity ofcyanebacifzria ami otimeir aigafz.

E,3, 'i`izt'es£s tu the ifiiiiba Na¥i_z§1nai Park
\9£f¥1i¥e the mmf inzizweféistw ihrezzt no the Coiba Naiiensl Park; £5 from i¥Eegs1§ §s§z§ng, zkzreais io the fcrrcsiriai

-rmviroruncm am l£==;eiy in i'nf2r=*:a§¢ upon xemovai 0? ihe pczmzgi wafiony

H.3,§. Threats te this Markie Erzsfimrxnwzxi -

I*'is¥mLg is one Qiftize human afgiixfkim agseciaiad with wuz! z"eef`iafhaGemma?Ainericanrqggifm.I; ia fha Gemma? Ainerican rqggifm. I;
emma; mm<>=za§ Qfh@1"b§vo;'<'>s wixi ch I'§,'=9{lf§S in aigai blooms and ihc ofzaefs,wee:maiabovethedéxcm of zaefs, wee: mai above the déxcm
_ahymal etibfzi' Qfiwts, mips and ElRCf}0£'S {f;IortéS iE`f9'?"}. The zzveeci ta inwzynmée. iecai cffmnxurakies and iwsmsrae

þÿ�`�{�i�=�é�l ¬�*�%�§�i�`�i�}�T�f�f�:�>�'�°�;�"�§�£�£�5�`�g�z�'�a�r�;�'�"
""`

þÿ� �i�¥�§�f�i�§�E�`�*�E�i�'�§�i�§�Y�~�h�&�E�i�§�¥�§�¥�~�}�"�é�"�`�;�7�§�? ¬�§�"�£�&�`�f�é�'�<�§�"�§�1�%�l�é�§�°�E�`�§�"�'�¥�§�§�?�§�§�'�§�"�"�H�£�5�'�§�§�r� �£�§�i�f�=ijf3§;ém¥§V§if§féT£§£M5f§ii£§1§"§f1_i'§§§W mZ* 5

all 23%, C.fl1r§siiasai,2082)amiinthisCoihaNizfinnaiPark,xkwrewwsubsmaéiaézsilacdaiaieviciaxaceww as ai, 2082) ami in this Coiha Nizfinnai Park, xkwre ww subsmaéiaé zsilacdaiai eviciaxace ww
Alf\¥Ai&f1 park ggzxwfcis and Siva ngfzrakms that iiiegai iES¥§ia1g wilbin the parkfs bfmnxéarias ia iz-xtenfiiva. As definad by
MQAM 's i&é£H1sfg¢sxs,en¥ Plan fear ihe Ccsiha þÿ�i�\�E�a�1�i ¬�m�a�i�.§'ask, "iilegai 23:-;¥1in_g" is mzyihing oiher ihan '§§s%zing wiiie harlri
iinéé, The <21~3£lm§i¢¢:{ 'ti1§fea£ is com? reefs wilhin ilhné Ciiibzm Na§iona¥ Park ig ;:;>n_5i¢;§¢re<;§ meaiizmp ix; iiifgiyfrisic by gin;

to erases? iifm natafa of 3326 1"isifung þÿ�i�(�!�E�i�'�f�1�£�& ¬�5�Sacczwrakcigf, the krsama HIBG moffiinatsd ze demieé sxfveqy of
fial ., m. 9 4 » g Qh + H  -»  oxemtws fmm thx: Qzfkr; ¥.¥n_ivm'sii;1 Scézooi Qffide lfinsfirenmeni afzfi $T§£! {Moretti
2392,

9"'°'""'"@d
E ' e surmy was inwpiemmzied in 24 ivwnrs in ties: fiuiffszffliiiriqui (`§?§gu@z'e £21 as wail

 in ix a  r e » 6  men, '_  3 'ng ports. A total Qi' WS i*`;r;§1¢:f1rzs:n pzszrtééégaatuzai, p1`m'i£Sin§;i£¥Y?£¥¥za§9Ec daia i'c>r~1iee
first systfszmzstic azzakysés nf' fishing in ihs Coiha 1\£a'£i»¢ma§ Fark. Among me issues aaidzexmi were iizfs extant ci

i1i_eg,aE fishing wétéaiu iliac park bimnziazies, 62:2 Eecwiqaes znzlxinyfeé, the speaks caught firwluéilzg unmrexzdeé

b;rcaicE1), me ;>ro<£§c£i\fity of than féshaafy, and the þÿ�f�2�s�h�e�z�'�1�1�x ¬�:�z�3�'�sEmowiféiige and aiiimdes £owar1isii1<: £3<;>iba Naiismai
Park (Mzmtii 36913)-. The swvey rcvealad dw iiiegai fishing vfiihixz 12w,C<>iba ¥\iatiQf1a,i Mrk is wi_c§c:f:=spread. 'Tim

þÿ�3�¥�,�I�i�'�Y ¬�§�'maxziw am ¢m1s3stczz£wi1:§1 the Qbszzwations f>ffc<;1ea§idiveopenziaarswhohavesw;marlceeiéecmses dive openziaars who have sw; marlceei éecmses
in ihe i1ii%}l§}6f sz? s2@~a:'};3, i1i1l§i;s$1? gays, ,§ro:;peu's azxé snapgners mer the pasi four fc; £2113 years, which is the swine

time Qaaf co-:zuzwmiai f3s§zi1zg faperaiiws izaemascci in 'thfz _Coiim 2n;11 Park.

Only I 2% Qt" l2;*}£f azoAn1111@§oia1 shading fEs"h<:m§en_ imef~vi,ex=vaai knew tl'1a£ the 'Coiba iiretiozzal Fark was :anyt§a.iug,
mow; 51733 þÿ ¬�l�?�¢�;�\�i�?�;�§�aisland, rrvwl ilwigiz §za£i`<§f'E¥;<,>sigisrvimwsdwereincxatoaguaéras.Whenibcsfssameiishsrrrilffsn igisrvimwsd were incxat oaguaéras. When ibcsfs same iishsrrrilffsn
swfe shown a may ofthe G11l§asf{fi1.it°iqui, &iE þÿ�{�§�f�5�,�¥ ¬�.�%�i�`�¥�'�iirzrikaiexi thai 'Ebay rnniimziy §si'r þÿ�w�§ ¬�§�1�i�nQxe ]}¥:,if%§)I}i.i§`iF1i§l`ff3»"$
{§\¢'£sfef;ti 28»32§. hx additicm to xhrimgg 1fisi's§_§§g, infiiscfiminate iiégilkzg wschnéques suzxia as giii rms anti 'Eng ¥`in¢2; are

videéy engnlgyed Mthin cm park beumiaries, Tim auwe§'idd a ima! af aix ¢orn;nun.it§es iizai 'izax/ee th? þÿ�'�g�£�`�%!H�i�3�£
émpafx em fha park? marina rescsurccs; between 86% ami 308% own: §s§§¢:rz21cn iiorn tlaewsc: zsr¢:a§ :'out§;mEy iish
wifhiu im Gaim Natiomi i'ar};K Tm szzmc §ishcrm<:sa sizaewcé a =,=~fideapnzad z1x;_awz;rmzes;; ofihagmf'k'Si§@xm£Fa1"¥-sri

`%'m;'1<| Rsiscurcfes §s1st§i'utw {§1¥=,fyafzf ei fri 35193)

9% e~@smQn;fxw_§s¢o1; page
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{§igusc I$}. Tixga ia¥>§1:a§@ry wiii bf: rfsaily by þÿ�E�`�¥�'�1�'�¥�,�?�=�f ¬�l�Z�h2883. and wé¥l þÿ ¬�§ ¬�}�£�¥�f�£�§�)�i�f�§�§�§ ¬ivoiia az Qiiemical 1§b<>:fa£.nr'§f ané a
'

Prizwfipszi inw¢s21gaic»?5#rQgram Uifwfffiilf iwsi, First, 3»!ifiéEea§:@=§R'#§!E{,}_§"l;_,w§fi?§'§ii£§IU f'¥_§§¥_{X

';Z>%pite the exterzi mf i¥§r>gz,zi £`§shin;;, within the CQ&l:»a N3ii0}¥&1i Park, ihe amwzy imiieated than may of the Qsizwxmcn
ww sngspcriive of ihc csmc~ep£ of is nzsiienai park: i`i1{%y 6'?% of the Hsiiermen f3'om the si-x aemmsmiliam mr:mi_oneé
elbows mspvxvir:/fi ihat prstestmg 1536 rf;gi=0i1as ik Naiiimal ¥'afk was bexzeiiciai (Mf>f§fzti 2862). Siaventy-s§x perseni 13?
iisosm izznerviawad said tim? 'Qin Qiavaéopfnselxi oftczrurism wouki be isenczficia far mir <;<>;11rr:u;1i'tj,f.

8332. 'ftzreats £0 me 'f'erres£'ria¥ Emfironment
'

We Cmlba Nazionai Pa1i< is part oftizv- pfavizsce ef Veraguas, wkieh is anxoxxg éha most émpavs-,risheé of
Fezzzanmys iz1t¢z'E<>s provincfzs {Eiion E§¥??}. Tue pressure mm .sqnaréng afnct ten'es*cr§&i þÿ�1�' ¬�,�$�0�u�r�c�<�2�~�¢�K�£�'�f�'�a ¬�»�i�§�¢�;�>�;�3is Eiimiy so
increaw once im psnai sammy has been oampigieiy renwvefih

'

}3.3,2..1. Cokonizwlen by R1xra¥fi'@.;1sants `

if £3 a -zomnxrm gwaaiiece zhfougimézi §'anama for psasazzis ia invaiie xszwcu ifpisci iemds whiah are Quan clearczzi fix'
houaing and þÿ�s�a�e�t�i�v�i�t�é�a�s�,�E�v�e�n�:�%�{�a ¬�=�i�0�;�'�a�a�i�P�z�x�r�i�a�s�w�i�s�h�i�s�z�m�e�¥�'�a�n�a�m�a�_�C�a�n�§�x�¥�w�a�t�m�i�a�e�d�w�e�s�u�%�>�§�¢�c�i�t�o�a�w�a�i�t�i�n�gaetivitéas, Even: þÿ�%�{�a ¬�=�i�0�;�'�a�a�iPzxrias wishisz me ¥'anama_ Can§x¥ watmiaed we su%>§¢ci to awaiting
[Sw fm @XP1Iff1£2¥@¢ ia P1'rfrvsfa, May 8, 2992, "Time £oo¢,;=1-Enix lei! by sqvai'fe_:s in ?v§`zaia Rzdenda in the Naxiozzai §'wf§»r.,
Camino c¥<: Qmfmsi,

¥'3.3.2.Z. L<:g§§ag ami Sake irf `Wi¥§iife

Comrmmix ingging am ;§f>.<;m =a £¥*1rc?¢it$§nC'c Qaiba Island has va{¥uabi<»> hzzrziwxzmads auch as ,f!mafzz:»:fiz¢fae
wawfsazez, Cfakvpigffiwn ff}!§gi;f1§?i'££??£ and f»¢fQ:zsZf,'l=;°c:r2z sip, wixiciz have Fong, simre fiiseppesmd Ewan. Llw 'Pacific siepcm
af £'he nearby pmvimaef; £§FXf%i2i<'f§iI8$ am Los Sam-as, 'Eiw capmw §fS-Saw; hffacaxvs Qfm mama) flaw f3£J!¥}2`F'£¢?.'¥'(`$§i¥.§'
sais éws ramiireai in iiwir éaisappxsarzmse Liwrz, every Fares; in Parzrzma excrspt in two 3!f¢§S4 Csxiha Island 3:23 the
rerfxsis Germ Naya Naiicxnai §ar§<,

a

 _,_,v_H.»i,,f}liae33fE.ee<§__tfJ.vEn§aa¢'w¢m.»s5~i'aI1&i5i3sw{1apa,c1iK52'Mte"i2z:o»t:¢cL£¥r
Tien: fuzzéaazanrai <:ms5®s§>i'I12'e2 iw:-§-ofb£osiivers¥Panamaarecompiax,buiakeycomponexltisewssomicz Panama are compiax, buia key componexlt is ewssomicz

¢$5% þÿ�Q�f�.�{�1�f�1 ¬poputatimx Sive in ge.zie1"aipQ'=ve1'Ey, of ==vhi<:£z 25.5% liva i11ex1r<:~1z1e gmverfzy þÿ�(�f ¬�}�i�\�1�'�i�.�`�J�I�?2-QQ23. I}nL§¢:;f suclm
ciwzzmsiaucea, sociw Esauas £122 3 far greater priority£<;<=t%zr:.govef¢mrs1eni§1a;1 þÿ�§�i�1�0�s�§�_�;�3�#�m�'�i�a ¬�n�i�:�"�;�gio wasewzxtion of
rmturai I."(°3SC§1.1¥`i5f3S. þÿ�S�1�:�i�i�r�:�§�e�q�a�z�e�n ¬�i�;�f�,£11$iiin§i+;ms such as ANAM are <:i>u'§;~ni<:z§i£y uzifiszf-famimé (§3Etf;>§ i§1§?§, Time
zsiéuaiiofz its Panzsma is sizmlaz io mfmy biixiagicgxily þÿ�»�£�§ ¬�:�v�<�=�:�E�c�»�p�l�n�g�(�3 ¬�}�1�i�f�¥�l�F�i�¢�S�i�f�;�i�e�f�r�i�i�x�Q�?�p�a�v�f�x�r�i�y�,�£�9�5�5�9�2�"þÿ�»�£�§ ¬�:�v�<�=�:�E�c�»�p�l�n�gþÿ�(�3 ¬�}�1�i�f�¥�l�F�i�¢�Sif; iefriix Q? pavfxriy, £955 92"
biodi'vm§fy, ix2e£ff;>c»ti'¢f: r:mraag,f¢¢zwn& of;1§'0I.a#2£Q:d ama$ and EI1suf§c§eHt_fir&z1<:i,a! z¢s§ou'r§:f=a Eb# the þÿ�i�2�a�s�£�i ¬�a�r�¥�;�i�s�n�s
msgzcneibie f`cfs'£1'zc prxzmozion nf time areas þÿ�{�'�? ¬�`�¢�:�r�b�r�;�;�E�1E§99}. There is an oiavifnus and uzgeni :used to dfwclog
madam fe; like pmtceefiosz mud m:.mag<:z;;eai Qfpmicctgaé was that integrate zmd simngiizczz f'1G%§Z~»£I0`n¥l¥U*}' insiiiatimzs.
R%Q§1§?éngE£1e §311wcianI þÿ�e�i�,�>�i�1�$�> ¬�w�i�1�1�t�supsn im ;;<>ve_mm=:fzi~=s Wim; those ;;1"o¥c<;£f<:<¥a;1;zx:i ana fmszxi, fixzaiiag,
inmwxiivc ami »:<:{¥`¢¢¢tive magma gf uséflg iiméis axafi erxpcrtise fifosza f¢_x£ef;§ai SQLSYOQ5 is oruciai (`Yeri;\m",gE1 E§§'§}L

The Naiionzai Sysicrn es? Pmaecied Areas £11 ¥'4naf:rza inaluaies #43 pnnicctafi xmas az¥ ¢n¢r,>mpass@s an amz; of
þÿ�§�_�Q�§�(�3 ¬�§�{�3sqiiarfe ki-E¢r;."n_f:§es's, u.;:»;:1ff;>x_imaiei§' 25% uf the nasional tervitory (2*\I.amrrf;.> 3§*S}E},. In the C<:»il:»a N.ati»a»1§aEPa1'i<1,
time me Lfarw park guards nn duty at army given time. As Sh: gzfarii wznpfisxs 2'?§}{? þÿ�$ ¬�]�L�¥�£�,�1�`�£�'�:Egilgmeiars, cam park
gaafé is 'QIIIS ;~es;;2<»f;sib§r;= tba: paL~ro§iin§; 999 sqzifzrc km (gem. szfmxm, fforzs Ciementfc Nuékz, f'§5f?\,a\ff2$ If3iz'@~':t+;:r of
the Coiba §'~?a1ion&l §i'ar§»<:).

35.5. Cmxsluesing Sfienfifie fiesea-ref; svitkin the Coiba I*¥aiifzn.s»j Yark
As Qiescrikmai in Scclifgn 13.2, ihe préwnécrs are gr~adua¥¥y izcfzing, m§2zf.>»,fed from Caiba is§anc¥, wiaich wiil

fziiminate zz s,i§1Ef;ic§n; impaciimczu to scientific rascasch. Tixe ANAM faz<:.§}i£;f urf_Ccfi1;=a fslmxi insluées ea simgfis
iiezid. §us%iUu thai has swwed as ax Imac fo.r thse reaearéx eafdeai om to £IfZ¢`¢f£'$'f{.f%i"1`fG`\f'f£?f__§i5 i99"?}. SYRI has mciging
þÿ�§�i�c�i�`�§�i ¬�i�@�son iize islzzné of-Coibina (Figure 3}¥1<.»'$Sl§;af;z§};i}f;n1f¢£sar than Eine ANAM Fiafziéiaécs,

fx bieiogiwé Laiaazratofy is euzveniiyf being conslm_cz£m:i by Mr, Jaan Figcmci, z; pxivafe lansiusfmcr imierfssizxi in
aensfnwfaiion ami in pfammling s¢i¢:;£éE<: rascarcix in time Qoiha N§¥£<';na¥ Qasflz, The 20,0439 Squaw fmt. ffaciiizy is
irxzaicd ilpproximaiczly ES QQQ1 fifml Qciba Isianci on £213 iaéimzl þÿ�f�>�§�` ¬�'�a�n�;�a�§és: Tiwa, near* ilu: island ;>i"§z2¥zia Kimcia

933 þÿ�3�3�3�/�2�5�§�=�3�{�? ¬�a�v�,�;�;�¢�5�;�¢�»�1�}
`
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svnwpaz fmssgaewmfqgmm mmf gms; waz. u1r¢1=ff<,=;:§Eif~2§f'*!i;Q`¢¥_'§} yjvvgiiamwijgggy

béoiagical laberaiaqf, an hezfbarizxm and 3 sfnai¥ þÿ�w�{�W�W�'�s�"�r�'�.�§�£�}�E�.�§�.�§�{�f�`�f�L�i�F�1�g�g�1�G�f�i�k�¥�1�>�x�(�!�i�3�i�'�¥�!�f�f�2�¥�C�i�l�§�f�§ ¬�$�S�f�§�?�`�l�2�3�§�.�l�'�§�'�I�l�1�}�.�f�}�,�"�f�i�e�eþÿ�{�W�W�'�s�"�r�'�.�§�£�}�E�.�§�.�§�{�f�`�f�L�i�F�1�g�g�1�G�f�i�k�¥�1�>�x�(�!�i�3�i�'�¥�!�f�f�2�¥�C�i�l�§�f�§ ¬�$�S�f�§�?�`�l�2�3�§�.�l�'�§�'�I�l�1�}�.�f�}�,"fiee
biological Libomtory ma fha island QE Qeumi da Tierra wi1§ aiso mciude %;fm!,s and diving; ffaciiiées and wifi bf; 3; im
fiispfésal of the rwearchers asseciaieé with ihs Fasuexma §£.¥¥%G (see Iettefr esfsmppmft from Mr. Jem; Pigfazzé,
Apgsendix I), TM ANAM facilities GH Ceilza Isiand, the STR] foégeing éuciiékies :.m~C1;1;§i>i¥a and abc fabomtory Q22
me igyaaud af Cami dc Tiarra; wiii greaiiy þÿ"{�§�¥�i�t�a�L�etime oaiéeczions sfnxarixxe :mai iorreslriai fsfgfmisms 'mflzim tiwe
floiba þÿ�i�'�>�i�a ¬�"�§�<�>�:�z�a�i1'21ic. STM asf! the §?>f"os~iiois<1`I<;c;mf=g§:api§ic£r;st¥£u¥.i-:ngézavcsigmaceiiabomtivnagzeenzzerns iiois <1`I<;c;mf=g§:api§ic £r;st¥£u¥.i-:ng ézavc sigma ceiiabomtivn agzeenzzerns
smix Mr, i*i_g:>;;zi and wiii be irwolveri in the adminisimtianez1`%'haiaImfa£ozy.
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QL Yl1f)i§¢ Outmaeiz

A þÿ�s�i�g�,�n ¬�i�E�c�a�;�§�ienxphzsis ezfthez _Panama þÿ�E ¬�]�§�3�Ghas been ie acihmiy irxibmx gov<:rs1na::aia§ ézssiitmioraa, "fha
3-cisnséfifx cmzmmnity, and, in parsiczxiar, ,the pabiic ai large, absuét athe name of£¥xe pn-Qgam ami iize <,:fmm:c1i<;>n
bfztweexs bie,:¢c¥ixffcrsi£;;,= ami hézmaar ¥ze=aii3§. The ounvach actixfiiies empkasize how me aountry can 3Cf§¥f§¢5f §r<:»sz§ zimg
éiafzawery r¢si>azc%zt§1rmxgh þÿ�¢�1�1�u�c�r�e�a�i�i�o�n�a�m�i�m�r�p�p�o�n�o�f�?�a�;�§�a�m�-�a�*�h�a�s�c ¬�§�m�z�e�e�a�r�c�é�i�p�f�n�g�m�m�s�,creaiion ami mrppon ofþÿ�?�a�;�§�a�m�-�a�*�h�a�s�c ¬�§mzeearcéi pfngmms,
épnz@n£ of°¥<>cal sciwfifie iui§*m£z1z>2tu:fe, o1>§;o;iu;;i§;ies for eceurmm: »:§evc1<;=p-mem ami uwiébiazimas to hmm;
izealtéa, Hlzrizzg Qze þÿ�p ¬�1�s�i�4�.�5yew, 1-(25% i`E§ezxgagaiinamaiof116ouireachaativiliesin§"fmarnainSm ezxgagai in a mai of 116 ouireach aativilies in §"fmarna in Sm
i`a£¥f1Wi'ng fmt

f iwtarw ai eterraexxtfxry and isiggh sffxahuols
» þÿ�p�r�s�=�s�¢�s�n�;�a�t�§ ¬�>�u�s'ao g0v@rasmoi*iioia¥;s' oi*iioia¥;s

'

» Iecmres rf; ef;on»g~:>vm§m£:ni23 or,g.az;i;=,a,£§cn§
» imizmx rf; sciemiiic <;>z'_gz~31*f}:§a'12is;z13
~ %e<;>tsm.°:§ ai iu<:a£ zzn§v¢>rsi:ics
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» f7@i§3 ami 'le¥fz'»'ision~app¢:;1raf2<§¢s
» eewspagmf arf.ioIe~$

'Hfaere have been a tom 92' 13 zzews;-mpc: aufiiaigs vaiitan QQ the `Far1an"ra ¥iZi3{l= ever 2326 ;>as1~*4'5 yeafs, 2 I of
wixiirh appeared in La þÿ�P�§�' ¬�:�'�?�f�3�6�T�,ifanmnefs msst wiéeiy r<¢s;;fe<:l<:¢;¥ flewgspzzpaer, The arécies wizkszafsgmzissuchas wizk szafsgmzis such as
me fzfverail szzucvm sims f)K£?§§Z`§§IZ'1_1 e1np%#,as§ziz1g,i§w iarge 5*m¢s2t~co;mt1fy compcmeni izxprii 36; 1§99;JX;u1:ii 213,
28% haze 7 2666* {}<:.L0¥J§:1'22 203 _ an , § _ '"" ¢  fs  '
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, 1 ,ree we as on consfrwauarz s;=:§e;f,s in 1hr»;= fiioiba Qiwmianai PM {Augzzs£
é, 2-962), fin: use of`:ipr1semati»s énsmztaa {~t¥xf:>f;e with warning coioraticrg ie guide giant <:Q£Eee'fm'érugdiawvm' fm' érug diawvm'
(Gazmber 2 i, 2632), the r¢s:seaf¢,:_i; program of '£>r, Luis Cuizsiiia, an ICQG parlicipam at iiae Uziiwrsitgf of" Pamzxzaa
(Qetober 28% 2602), the devsirmraeni na? ez fiaurilncixic zfzchixique an f¥£teQ£a1aAE£p§asra<:=di§aE QQ11ni;o¥m<§s{E3i<:cenI¥§<:r
23, 2692) ami die rzzxmizeaiiorz QE ihe Cmiba Nafiiamal ?arE< as az W£I§zr£tag+eSimii-amxary212603).Misstcafthn £I§zr£tag+e Sim ii-amxary 21 2603). Misst cafthn
Eestww were giveil by H12 P16 #1251 hui marigf were given by me E"ar3ax2f'm£a11 _pariiaiparsis éil Que ICSC; as we¥§ {YI),
AEI.E1mzgl1 fha imp;-ici ofslime outreach effims £5 new Qasily þÿ�§�_�u�f�,�x�a�s�1�,�;�r�»�a�z�i�w�a�y�b�a�v�c�.�u�r�z�<�3�G�u�b ¬�¢�<�;�¥�_�i�y�c�f�;�»�¢�;�h�"�¥�b�u�t�=�z�d�t�o�2�1�.ziway ba vc. þÿ�u�r�z�<�3�G�u�b ¬�¢�<�;�¥�_�i�ycf;»¢;h"¥but=zd to 21.

psrsitive ;>ercf:;;~'s§ofme~prr>gra1min?azza;m(smslatterofsupper?ima;RidesSucm,Appeszééea1),inrasgzenwetva of me ~prr>gra1m in ?azza;m (sms latter of supper? ima; Rides Sucm, Appeszééea 1), in rasgzenwe tv a
talk éy an þÿ�i ¬�1�B ¬�i§:~x¥1§ci;r»as1,t on the design 9515119 pwgmfn ami me imgwrzame uf iaicmivezrsiiy is hxzman hcalgx, sm

e:<~{E<>venzm.ff:n£ Misxmer puwsézsd an cdiiéxéai ent.§ti¢~1:l "Saws *Chix* P`o;'¢s£';;"' in La Frame; ifwgnzsi 213, 20823 in
svhieia he _propgscfi an iammzféiatx §&E`i0I!§;`1¥Z¥ Miing of primal? forests and lime opening ofthosc fo-:eats io émg;
féisazaxfery, In aféciiiicsa tc; timfe cmt:°<:ss<:I~:~ ei`f<>zi's £11 hnama., a total &s1@ ifmrusres have 1:42611 prescnizéei by fha
'f.uzrfm£ <:f>~P}"f§ if; £313 US, Mexico, Ctkicmbfa and ixzzsiraiia,

$343 &8r2S¥>0 (Wav. þÿ ¬�3�S�5�1�'�§�)�'�»�) Paggu gg,
E
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Www! =f'=\ff:'~s¢lQ@¢1f>§=fT"f'¢>s:»f=*» i>if=><1H1riLwa. Fees; þÿ�w�;�s�f�z�§�@�§�:�§�,�§�~�§�_�B�_�j�=�i�\�L�;�Q�; ¬�"�,�_�_�'�2�`�@�{�}�;�;�|�;�§�g�r�r�'�§Harm:

(33.3 .S Qlorisfersfastiw S'S'<;r.E<,s}2ops
Dkwiug i,§z-c gimrevéauis fuzz-diag period, iize ?azz§1ma ECBG programx iwld lhfee wo;'§;;\;haps þÿ�W�§�`�i�i ¬�!�E�lwgzere éegigneé

tn worclizaate iiae effarts ofgwemmenzni mgfganizaziazxs, efxvironzxzeniai rzu=n"§,§£>vcr§1rr§e§x§:¢&1 asfganimiions
þÿ�{�N�G ¬�)�s�)ami! msgearciz insziiutians invalved in biocii versity 2113569/a£ieni_n Panama. 'E`w<;~ of ilu: wo:'§dealt dealt
with the Coiiaa I\Ea£i<11za§ Park, Tha worksihops aésm _prmfiaimd a fsmna for cami; gmup £<§> mm fmm the

e><;;>e:'ien¢e:~; ofike others, w¥1i<:¥u is sig11%§<;_ar;'£ im' the `i'anamar1§_an NG() f::>mzm1ni_£y wixicix £20123 nos is hismrgf of
<.;o¥lab»sfai'i'on. 'Tha workshops wszm orgaisizcfi aramid dw foi§Qw£z2g themes:

» The w{>ri¢s§1-sg; "Co:1s©z'vaf§¢xzand Sustaimble ilkzveiapmenf in Pamma: _i-cssons leezmcd and visiona far tire
fu%§m:" brosght togfexher ibn cooréiflaswrs fmm Pansamaffs. iéva ingest cQnsef~faI.i¢;>x1 >pzngraz11§, iracfiuéizag Fzularm-
based þÿ�1�~�i�`�C�¢ ¬�J�s�,Ebrseign aié iazstitutions, STKE and else §'e:;;reseniativ¢-5 Frem ANAM."f'¥@2s§1aif-éay worimhop was

aizezuéed §y wer SG pcop§¢: {NOV<'$i¥1§IJG1" 29, 2992)
s I'%.cprcscn£a£ivcs 37012 S"i"'i*~',{, ¢ff£3\>I{IU`N (aa P'w1ama~has?§{.2()),TheNaiureCQrmsfmfazu:y~Pas1a|na,andpxévzm ?§{.2()), The Naiure CQrmsfmfazu:y~Pas1a|na, and pxévzm
¥as;»:iown<:zs wiih holdings naar Coiiza Naiieml Park: aiiemded a wozkgixop to u<1or¢;1ir4u<= aativiém 2szn<>ngii1e
cz:>nsc:z"va£iozz Qzganizaéiozxs 'sforkiw in the Coiba 'Naziozzai Pazk sfiiffizircix 7, 2052).
v Regmsentaiivzess ffam STRX, Al~l{$0?~i, lrhfa Qanamaaiara Maritime A;1$_hQri%f, amd aiécfxéed a woricaiwp ts;
cmnrééaaéc aciivities amfimg #be ins;tit¢£%¢ns working, in iiw Coiba Nationai ¥'a,rk {Se;>£¢nabca' 13, þÿ�2 ¬�.�§�{�I�=�2�}�.

(12, Wurkésig with £Ese.§~Es£1ofthe}£i1viranam3r1t{A?;'4'AZVi) ofthe }£i1viranam3r1t{A?;'4'AZVi)
T§aer¢s am tw0,?m,sis zxxmg *ay which iha Panama. þÿ�I�£�.�J�§�3 ¬�3has wxzxfkeé' with A?~¥A.M, Fifstly, ;::em1fl1s am Qbwirwci
from ANAM ibr ai; plan; am marine c¢E§ec§i<;»:1§ and for exports afexsrafsts an<;E_wmpouz1<§s, U3 if;b»::»far;or§_as
ouisidc {3=§f)éli1&f§HL  coaxirwxxai fra;:r;c:w§;=r§< fm- fhese. 'tmasactiona was azszz-zbI§sE1c=;§ tizroagh a icgal a;gr<2e:;zxan.t
.nziwsen STERI and ANAM ihzli was signed an the 1'§'§'01'Aa;gus¥ Qi' I§9§. A.?§AM <>§§ieiz;}5 Exam: þÿ�e�x�p�r�-�e�=�s�S�§�i�f ¬�iiiwir

""*@5§`ii'i?i`§`k§&*f$¥f £33"?TE1i?i%'4¥' þÿ�1�3�5�6�"�`�5�§�? ¬�"�E�"�§�'�i�`�§�?�'�i�`�£�"�§�1�?�I�*�7�{�i�3�' ¬�.�*�"�i�'�i�` ¬�§�\�¥�i�i�"�"�i�§�*�§�§�?�*�3�`�i�'�i�f�?�5�`�§�l�'�i�i�f�1�§�"�`�{�`�S�` ¬�¥�'�3�"�I�%�§�"�£�i�`�f�§�Z�"�"�`�f�5�f"§i3"§§§6' §"fi'§¥'¥?`?§'§TT"f"§{f" "§{f"
§1e:;;§ ofbéexuz mi E>a1;i`mo>1ja, &;:p¢:rx`c$i>; Sieconfily,wehavegzrcwidaérasonracs:meiaxpczmisetmANAMze Sieconfily, we have gzrcwidaé rasonracs :mei axpczmise tm ANAM ze

izzcmasa tha <:§}"s¢tiwmfsss< <>¥:`t§w£f þÿ�? ¬�a�£�i�<�>�n�a�iSys-ian; þÿ�o ¬�?�r�o�t�¢�<�:�i�#�.�:�A�r�f�z�a�s�,�G�m�-�c�o�3�§�a�b�o�;�r�a�;�i�¢�1�a�w�i�i�h�A�H�A�M�t�o�h�e�l�pArfzas, Gm- co3§abo;ra;i¢1a wiih AHAM to help
gmieci size fiioilm Naiiouai ?;1zi§ Wiil bc: trcawfi separaieiy ={§`§»:=c1£ozz þÿ ¬�l�'�.�?�>�}�.

(3235 Zwrmits for Terrestrial Mimi and Marina Ccriiecti-ans ami Expofts
To date, a tow! <>f4i3 parmézs Emvax iamazu sougm ami Qhfai-rm? fiom ANANI fits? c:aailplants§l{KL1'¥'I12.l¥T§ii§"} plants §l{KL1'¥'I12.l¥T§ii§"}
Sampies ami f<;1\ri¥z=: wépurt þÿ�§�>�i�`�¢�X�i�1�"�2�1�a�n�d�p�u�r�i�i�é�a�d�<�;�<�;�»�s�2�'�z�;�s�<�>�'�m�a�n�c�¥�s�,�P�f�z�m�a�i�i�s�a�r�e�_�r�r�a�m�i�r�s�c�i�y�a�;�;�=�;�;�»�z�~�o�v ¬�§�*�a�e�t�w�c�e�a�§�~�2and puriiéad <;<;»s2'z;s<>'manc¥s, Pfzmaiis are _rramirsciy þÿ�a�;�;�=�;�;�»�z�~�o�v ¬�§*aetwcea §~2
weeks from the daie þÿ�<�>�f�s�:�u�b�1�n�i�$�s�i ¬�m�,

C.2.L 1. Ceiwtrtiag Penniw

The l<;`3§G carrises ami plaxni coiiectixmz; in the Natioxwé S5's¥er=r=< ¢;>i'PrfQrs<>£e<1 Areas fm 12152 þÿ�' ¬�;�:�»�i�§�o�=�w�i�n�gsgassns;

(ij I-T':mama's Nati_fma1 System of Pfmiacixzé Areas enooaxapasscs 25% Of tim naiiiwi ¥<=1'rii<=>r1§-Smal is iargeiy
racprescmtaiivm uiihix ¢<;~»uniry's Iermsirinl and ma¥§¥a¢§ s:<:~;>sayzsi'er;"fS,, {§§} izoliaaéisg és Naiionféi Parks ;>2~nvid»f:s an

;1;1am§;ig;;Qa;;; mmm ca?E`\~srz»1:§~,:,i;ag with t¥§¢1f'arramaf:ias3 þÿ�S�f�,�)�V�'�l�'�$�¥�T�¥�¥�l�1�"�k ¬�T�1�'�1�1�.�(�l�`�§�.�&�¢ANAM), (i;§i} i:=;f c:o¥i<;=mi'ing, in Yreuizcted

Areas, we hfzip prwfiiie vz1¥§m§ai~2 izzf<;=r;na£%i>n on §fk<;: fiom, si;;1;:¢ar;i_ng f%NA§vi prmgrzznxs as wsfli as other fesacarch

and c<>nscfwa;¥o1a gerngmns, A if;-iai of E23 coiiemixwg permits; have been s0E.i=<:yite~d az'a<'£ ggaxéimd, Each pszmiz is
valié For ri pcafioé nf one year and inmiudczs Jisvcmi §'r<3i»sf;¥;ceE Arms,

A

QLLL iixperi Pernlifs _

~

A ima? af I8 gmrrrzits izzwe fmssn obiaineci from MAN. in order to cfxgroft samples fkozn ihe þÿ�£ ¬�$�B�'�I�itc the

foikawizzg insiiffsiiazm; ii) Nfwefiis i'h;sz'z:zacwticzés Carpuraiicm, (ii) me Nafiamal Cancef ¥r#,§iii;zf;e, {iii} (megan
Siam: þÿ�U�3�"�¥�£�`�V ¬�2�I�'�.�S�;�{�§�a�'�§{§v} im Llnivewiéadé df: Simiiago da Comgiosieia ir; Spain, and Qu) the Waiter Reed Army Hospi 131.
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w1n<¢;p@¢ iswQsii§&twIPf¢gfwz U¥f§2i2i£§¥{1.&S¥, waz, þÿ�z�f�,�f�a�@�:�s�f�§�>�;�:�C�§�'�E�i�F�{�\�f�k�f�E�C�2�1�# ¬�,Wiiiiam Hanfy

62.2. insédtxrzifsaxak Ssrengdzenixzg ami Tecknica-I Co-uperatiszm
As þÿ�H�I�¢�J�3�l�'�§ ¬�}�i�E�¢�i�n�S�e�c�z�i�i�o�n�1�3�.�4�i�n�3�3�;�£�3 ¬�1�£�l�!�£�:�X�E�e�f�i�i�w�l�1�1�o�i�§�;�=�a�N�a�i�i�c�n�a�i�f�l�a�r�k�,�a�n�i�m�g�a�r�l�g�i�n�t�e�i�m�w�n�i�i�n�t�h�ein Secziion 13.4 in 33; þÿ�£�3 ¬�1�£�l�!�£�:�X�Eefiiw l11oi§;=a Naiicnai flark, an imgarlgint eimwni in the

wnsewazion ofhiadiveffsizy in deveieping eouutrifxa is 1-§=;= need ta stsengézen hos;-<:oumry inssimtimzs mg; as
f%l§*§'AM. The ?§zxaana ECBG Elias worked Qinseiy wiféa ANAMAi1c\th in éae iiezid and with iiaeir afiminiemmive
¥>m-adcglraiws in Panama City fe pwviria inibnnaéon arm remumes §¥:ati'1;1S rfzsuiiefal in suirsramtigg improvemerzzs §n
ANAME ugnefmiimzs. Ccmtribuiions io AEQAM inciascie, fi) Eavwmaw in daixhafya £¥¥Qi'i§1gf3§If1§Ili, ané Qii) pmvifling
héodiversity ifaventoxy fiau; an plants in þÿ�2�>�¥�a ¬�i�_�Q�m�a�i Bath are f§is<:f¢=ss¢zi beiow,

(2.Z*Z.Z. Ilfweiogarzzent af ifiaiahases am Pemzii Marzagenlcnt Systems for ANAM
"Fha Pa;;z§ma1{ff33$ rafsesztiy rimfeiopcé a database fha; ffsifiiis tws raieéz (E) it pmvicéas 21 eiigilai mieriizce fm"

pfeparing rersmmh, ex1faci'i=ve(e.g,, Eegging) and expfzri _pernmiw and (ii) it iéaiiitazfzs data managefnani. 'fm
database was creaied a£ the mquesi of ?s3-if&3\fZ"s Natimxai i`)ire:ct0f for ?'EaiurizI_ §'a£rimc-ny azzé wax built by the
¥'11e¢1ws°f1a»1Cf}3{'i S3fs£cn1s Analyst, imnza Sénshezm f1?éA.?'¢1_persQmz_c§ were inlvalvsfé ix even? asgzffct cn" the d=zs,§g11
and if!21§}_§§§°i'i6Hf21_{§Ol`1 of the system.

This system bas þÿ�f�&�t�£�¥�1�§�£�§�B�} ¬�I�§�f�3�¥�1�§�'shangcd -cfafmy fimzsaaiian meéiaieé hy giermitxs, from 4m<;>1&wéng fimwx'
Cf33'£C"°"-»33i0¥3¥i To s<.>ifa§1iiii_c research, i'resfic~z§siy, permits warg 2'3¥Eaf;¥. Qui fm, i§f;>cwz`i1:r¢fs, an inefficient ana? srfw~;;>rQ;1e
pff><»<:f:ss,>,. Tha iafeéa ofan ,eflecirfmic S3"§12¢m fb? evaluating pezmiis maée it moniier eompikmce, fer
c>xa§mpi¢, dfsferminifig ifiiw speaks appra-ved for kazwsi in ai timber co»uce§.§§on were the xamcs as §¢-2 sgeuies -ihax
were cvcszmzaiiyf i:m'vefa'Icd; The naw sysiem imips f§NAM znfzniwr Qhfz cavnxlyiiance of pem1i£Ea§§¥de1~s.anmaimsii maims ii
Qasimf Qc nonngsam sapafaie pnnniia eiaaiing with me same area as resource. 'fins swam aliows .fXNf\.3\/i 1-<;» daaefxxxine
eas§Ey time swws afa given $pferexzmzpie,tasecwiaefaherrass;m_£esisi;%si+:@;ioniifmCmwaniiaxxon fer exzmzpie, ta sec wiaefaherr as s;m_£es is i;%si+:@;i on iifm Cmwaniiaxx on

Enwmxatienai Trask in iiazdsazgczmd Species c=f\Rfi§d Famm and Flma -{Ci'?§ES) 1isto§`¢mt¥ang<:fe
A $¢»2-wif-d21iz§bf1se was þÿ�a�¥�s�d�e�v�c�i�c�s�g�x�e�d�b�y�t�i�m�P�a�n�a�m�z�z�i�Q�I�3�(�;�?�E�Q�:�u�s�e�b�y�A�`�_�¥�%�§�M�»�f�I�'�s�l�T�.�>�_�§�x�-�a�i�m�;�Q ¬�¥�*�~�i�a�t�a�m�`�§devcicsgxed by tim Panamzz iQI3(;? EQ: use by A`_¥%§M»fI's lT.>_§x-aim; þÿ�Q ¬�¥�*�~�i�a�t�a�m�`�§

þÿ�,�§�§�§�,�3�m�©�f�=�§�.�3�§�,�M�=�¢ ¬�i�3�,�A�@�3�3�,�£�§�%�§�¥�,�ri=_,M>1'arX_f;»&,>,'i=".¢i§&Q§¢Q§sb11Q2§§§.Q§~§?¥_§,;:§;§;1§Qgf;§~, _Q§aa@§a_ézM@Q,§§§"iQ$§§;@¢a__@1;@_§,3_;;fQ,;;m@;iQ;W
was SL|"bs@q1m1¥ly placed an ,a <>Q1¥1;2'u!@rizf2<"! ciaiaisfaew, They p§e§'iaf;f§iy a'¢lie§ me nonmrzumputefizeni 1°n<:thoé..s '5:>z'
z>rga¢zi;tin§;_ fheir iiizraxy am) dz;»c;11'r1¢n£a;i01a on miami rezmumfzfz, snail as ezwirrxnmcniaé impaxi statements*
mafxfagemenz piazzs for Naiérmgt ?ari~c$ and interzwioraai uwmzeliask

CJU3. ¥?m'mfi&iug þÿ�}�§�i�e�s�<�¥�i�*�f�x�a�x�'�i�r�,�x�v�e�1�'�n�w�r�;�y�§�a ¬�;�z�a�n�'�}�_�'�a�:�r�r�e�§�t�z�'�i�a�i�P�l�é�a�n�i�s�i�n�Y�i�a�i�i�é�i�t�a�t�¥�?�2�1�'�E�5ir,xve1'nwr;y þÿ�§�a ¬�;�zan '}_'a:rre§tz'iai Pléanis in Yiaiiéitat ¥?21'E5
we efeflseii sm ir;t¢n1ei~l>a;;eal éatamse sysism thai aikwws ai? 56.86 ceiiaborators, including AN»%M, so have

inaians amass io infkxrmaiien fm £CH{} giani <:oiisf;§§<:andonthaswineofsamgaiesasseciaicdwi§'l1iizePanama and on tha swine ofsamgaies asseciaicd wi§'l1 iize Panama
QCSG, This dawbme (siixcfa ciiscugseé i12_A§'§,, Sention Ili I., "Daw þÿ�m�a�f�1�a�g�e�1�:�'�s ¬�r�1�'�t�'�§givei; ANAM instant acrcaws £61
ifa£s>m1a=E§<>11 oz: ai? Q? mar péazri cclisctions inclxnding fiwlr GPS f:>of_>a§i°nate_=;, She deff: ofcxslifciziézan and ccumgiaaii
emmiitisns, We duoréinamd with es xm§;>r, Wz>fE_n§ 3511K-»s;>;:=pA2\1`AI»f1pregzamii>f:f¢w:§i:zizz21bieziaveiapmxenx, A2\1`AI»f1 pregzam ii>f:f¢w:§i:zizz21bie ziaveiapmxenx,
imzywzm as time iwnarima At§an£ic `§1¢§f:sc>u1neficazx Eioingiczzi þÿ ¬�Z�£�0�p�r�c�v�i�f�i�z�a�i�z�a�f�e�r�m�a�i�i�o�z�z�o�n�o�u�r�p�L�s�,�n�t�£�E�e�c�>�1�i�z�>�n�s£0 prcvifiza izafermaiiozz on our pLs,nt£Eec>1iz>ns
in fha Qmax 'i"s:>z1i§o§ H Naiiorm I>az'§<;. 'Yiais paik. is as Vsf=:>r§<§ Bizkspiww `R.ces@rve that inciuées txo-ih Cosaza Rica ami
imnfna (ww»v_bie¢¥§»=,oz@'cver:is!@bn1ap.s1sp).

C.3» iiesigan an-Q! `imp§eme11tati0zz ef ¥*~z'agz'a1na:s in §'rtimeCnibaNs¢_zi~ana}1'ar'§: time Cniba Ns¢_zi~ana} 1'ar'§:
Ass :;¥exacfibf:d in Smiiien 33, iiw Cc>i%>a?~ia£fE~1mai Park §s an <:x£rac>fd_inaz~5,f rspasixzazy of wrrestfiai ami :swine

Erréoiogical éivewiiy as wail as a key §nk in marins b£<';¥§,a§caE cozridars af reggéfniisi and þÿ�i�?�]�%�1�`�¥�.�"�£�i�°�%�'�§�i�'�l�3�i�1 ¬�}�'�limpof-moe,
þÿ�T�1�'�£ ¬�f�0me 2 þÿ�m�r�,�r�1�§ ¬�>�f�;�r�,�Q�feigcarnszmces §}ii'f(`?0'1'33`bi11£E io make the Coiba Natioxxai Ifark an a£i1fzmivf> swing for t¥§=:
þÿ�{�f�@�V ¬�f�{�}�}�'�}�¥�i�}�{�5�I�`�l�fof nwai ami §:§1%:f<;tiv<: ::<:>_nsarmti<11x_ s£razmg;i@~: {i} iis izsrsestfrial ecGsys£ef':=s aw isrgeciy iniacl amé féxc
bmw Qi" eizadmnis gpccécs, {3¥} 'Ei is wmtiveiy isalawci ami isgss no þÿ�s�§�g�n�§�§�f�.�=�a�1�z ¬resiéegrf; pwpsmticfa, þÿ ¬�Q�i�i�i�)its bofdexs sas;

ba rslfzariy snafkezei and mfcsrceci ami. {iv} iss ;'>fr>i¢;t¥f;>f: 1% Q-iicitfxi the izairzmst of a %§§iE2 of izzfiuefiifil orgaaiazaiiaxw
.nuluding ?ana_m»anian ggovefsurvezntai ixxsiiifaiiims, inwsrzatioaxai ~nonf~g<>ver1";m>=ntz>i ozgmxifzxiiazzs ieyg., Qlxzmiefifaiiosx
};;t§ma_ii<§r§ai3 '\}f"o_r}é Qonscfvatiag Union), intematkanal rcsaarch þÿ�i�1�1�s�2 ¬�£�1�~�:�i�§�o�1�1�,�s�{�£�§�T�¥�"�R�_�i�,`Wa>Qa¥5 iioie (}ceanog1~a|>¥1i¢

11%-IS 39~?3f'25@0 (Rm þÿ ¬�3�6�!�G�i3 Pggge *__;2__V'f§j3§;_" Foww!Pags Foww! Pags



Penczpal rnmrsgaasrfvmgfam ;J§f1a<>1<=f§mz, Fm, ~rm;;¢;;i3.E=;§'<`v\¥¥C¥<, §§2ii¥`;z-am i;fj§g_;_;3§

§na"£itu'fis:>n}, xafeaiiily private iwividxzais (ag, Jean Pigomi) and ihe iiniized Natwns (<;:x¢:mp¥i§e<1 by the ¥vIari_zae
f3§¢§I<>gic:ai Coifidag éiscwwei in $@ctiou I~3;E.2},

Aceoréiazgiy, ¥hc Fazzaraa QCSCE has workeil wid; a, mumbazr ui' iocai :md ixaiematicnai instizzztifms to c¥<:v<:§<>;;= za

s~i=za1cgy that i§ cicsignod to saczzra the proicciéfm <1-I' the Co§bg.Na2;iPark.Tizeeiemenrsafthissiraéegyaxe Park. Tize eiemenrs af this siraéegy axe

c£escri&ed_ in the fciiowizzg SCC{§0_E'1S and inciuéez;

L To have the CGM I'4!zzti<:f»zxa¥ Yark éesiggxalefé ax a §>»?a~f=3d Fieriwge Size by 2216 þÿ�i�J�1�;�i ¬�f�:�§�¥�N�a�_�£�i�o�n�s1E<:1ur;a%§
Scmtific and þÿ�C�2�:�i ¬�z�z�.�r�a�¥(§1'g,21za§zfx£icf1 ({,¥N¥;SCO).

2, To caf1;f<>§¥=2' an erxvir'=:>r1»s'nm§fai' eéuwi-ion »:»am;x~1ign witim £§1¢¥o<:a§ o<>z:m1:r,mi£ic=& abo1;t£§'s1;*isn;>or'ia13c£: ofthe
Coiba N3¥;0§}§ii Park 'ansi the ;;»<:>t¢:nt¥,al bes§<:§ts ihey may fierive whim iim pa§"3<;'s ccos¢ys1efa1s am ezffzectiveéy
coaacrsfesi.

3. Tf><:svithANAM,meWwnilsHaifaOawagmphicinsiéiutionané(Zonservazion.iz11f:z"na6fana%baEtmail svith ANAM, me Wwnils Haifa Oawagmphic insiéiution ané (Zonservazion.iz11f:z"na6fana% ba Etmail
a sjfsiefmx ofbumys EG simpafk'sbeundwiesané{ii§§é&¥¥i£0cieteciQxeemit?of§s=l§iz1g,bowwif;h§nthep2ri<'s sim pafk's beundwies ané {ii§§é&¥¥i £0 cieteci Qxe emit? of §s=l§iz1g, bow wif;h§n the p2ri<'s
bouniiaiics.

Tk: conméimé impacf af them activimzs £s ,iiéclély is have- a sigxziififxxnt impm on iha parifa p1"<;>t<><:ii<;~n, most

immmiiawiy, to Maw iéshifrg within the pasic bmzndaries. Ii has beef; dammnsifa-md in mhcr marina ;>m1e~>cw=§ was

that when an ares: is prowczed. from ovcf»~tia1>£r;g,, das az,i§aQez1t fisiwries are efehancaé ta the benefit ofswgrrfsugi-ding
eomznxzrniii-as {Sumai¥a. 2{3*~?¥3,, Rsbfzrts ef ai þÿ�?�,�¥�C�3 ¬�}�§�)�.�,*f.)th_ef bewfiis to tlwsa connxmzzilie-5, are alan wen by ezrézanfbfxi
amtivitics sezcia as tcmrimz amd r¢crf:ati`oz1{S-uzmi§a 2090, White ei af( 2302; By ezreaiing euozzorni-Q þÿ�f�a�§�z�;�>�f�§�r ¬�:�1�n�i�£�E�£�:�s�,�%�§�§�<�:
þÿ�'�3�G�E�'�l�i�¥�$�'�V�f�Z�} ¬�.�°�7�i�3E>r:§§¢§E2s in izzcai þÿ ¬�i�}�{�2�f�i�!�i�l�E�2�!�I�i�f�i�5�Sare axpe,=ctc>>inrjwreaqéfs2%1f2ihfeavstothisCsmiba1\2f1¥i<;~1zaiizélfiiim;xvén: in rjwreaqéfs 2%1f2 ihfeavs to this Csmiba 1\2f1¥i<;~1zai izélfii im; xvén:

 $;m;};;;;"B,,§,{;S<§ih§_{@_.gg_.@f=..Q,Q§2,§;_,_,,_____,"_M.M '__A__,._,___,___,. _.__,_ _,__ _.__,___,,___W., _,__

,v_,__,_____.,_.,.,,,w,,_.__ M \,__,.,,_,,__W__,,W.W.,_n,W-_-WW__WN__"____,W,._,___,_

65.1. 'wazfriai Irieritage Site: Status frsr ihe Cxgba Nafkmai Paris
From (.'}Ct{}h31' 2032 QQ .lamaxqz 13203, Qian `{'anama §C§~3={3 wfasiiad ciczsfsiy will; A§\¥AM in :;>;-;§f,§;~ LQ 11¢;;m§~;;¢1§§ im;

£_`Zs;f}ba Naiiizmxi 1>ark fsf piaeemcxzt an £¥ze li§;£ þÿ�<�>�f�1�i�N�E�¥�,�S ¬�f�Z�'�W�o�r�3�e�:�¥�.�I�~�i�e�r�£�'�i�a�g�c�s�i�t�e�s�,�"�f�k�z�e�_�i�¥�1�§�0�m�1�a�i�'�i�Q�n�.�§�£�)�1�'�£�h�@'Wor3e:¥. I~ier£'iagc sites, "fkze_i¥1§0m1ai'iQn.§£)1'£h@
app§2¢:azi<>a ww imgapiiexi plimzwiéy by þÿ�§ ¬�3�B ¬�3pmormel Wm fiwn wQr'¢ef§ c;IiQ$;¢¥§f wiih xlxs Divisien of 1\éa£ura§
?£¥U"§l`¥iGi¥§i' on su¥>seq_nen1airai%s, The iinaé applimiiozi was ssénniifcé by ANAM io i,FI\1§S£Z(I> ileadqasartcrg 911536

21" þÿ ¬�=�i�`Eþÿ�a�1�m�a ¬�y�'�,3{§£§3, '§"i'1c iasfiffipiifun ofZin: if/feiba Naiianai Park to éhis §§si wiil be comciusivc to the ;§ark's
prQtiiisefveraiways: iii sefverai ways:

£Z,3¢}.,L. The Cenvemianx far ¥'i'frriKerimgeSitesisaiegal-ifbixuiizagueaég#inwhichmeState Kerimge Sites is a iegal-if bixuiizag ueaég# in which me State

¥?a_17iy picégw praiwniiaa sf iizs pmpcrtim eu the Iisi; Qi" `W~ari<3 Heritage Siies

émxong Qéixsr plsntiges, tim mfr: is cpbiigcd to  . ,swam ffm! affective :mei sativa mrcafsnms are £n1<;®n fer iiw

þÿ�§�`�§�k�'�0�f�§�E ¬�£�2�{�i�O�i�§�,<3-ofnservation and ;J1~ssc'fz!zf¢.ti<,m of lbs: þÿ�c�u�i�t�1�s�a�'�;�'�1�¥�z�¥�_�l�1�. ¬�lnaman? þÿ�%�? ¬�'�[�§�f�f�i�§�9þÿ�$�i�l�1�l�&�f�f�x�¥�. ¬�x�l�;�}im þÿ�£ ¬�»�¥�1�`�§�{�O�I�}�'�"azzd "uct in

sakc any cieiiiséfafe mefxsures whiciimighi éarnags: aiirccliy or izeéis'fx:2;E`y #Exe fsu}§ura§ and IlF3.{`Z.¥§"'i>¥§ iaerilézgf.

{fZ.3.i.2. Tina Cfriima ¥'~fa£i11zx ai Park wiki bczsefit fran; the en,lmn_ced aaiimrai am énterinatifmal
prwie tim wiii iw: associated wifi: the nomiuaiiezz

"Fiac park siiii SHQYSYS fritsimageswa.5¥s£:1ni,inaccessibieand¥arg¢:¥yamfstrezrfp»;.:@a£~<:Q'¥<;n§,1\wadingsoa its image sw a. 5¥s£:1ni, inaccessibie and ¥arg¢:¥y amfstrezrf p»;.:@a£ ~<:Q'¥<;n§,1\ wading so a

fiegrfze of neglacé tizszt ixas been þÿ�<�>�o�|�a�t�m�i�i�l�e�g�a�i�f�i�s�i�a�i�x�z�g�g�w�i�t�h�é�x�s�t�h�e�p�a�f�k�w�i�>�9�;�:�n�f�;�E�a�1�°�i ¬�s�;�r�f�,�:�s�m�;�m�<�2�~�e�x�t�r�f�s�;�£�.�§�o�n�a�m�itm iilegai fisiaixzgg withéxs the pafkw þÿ�i�>�9�;�:�n�f�;�E�a�1�°�i ¬�s�;rf,:sm;m<2~ extrfs;£.§on ami

iiiegai sqzlaftiagr
'

'

þÿ ¬�f�.�3�.�i�,�3�,Fan§~fais~i:zg cfiéaris for tim pm'i<'s pxwtection WEEE bfi* faeiiiiaiefil
r

§saaa,i1uc_i<>ns and individmais wiii be mare im:§ins2=d in cimmfez msrwy a11d_r¢:s1>11f:s ia $15 proimziianr; Qt" iés Cfaiba

1*=Eaii;'m'a¥ ¥'ar3< wlzisfs i§xe; g<»/Aermmixi azfkes cmncmiiz ami <'fc>f.z,f;§if,;f,:<:1s.;s Stags ihaf; prvnmute xim parifs pr<,:»z¢:n, There

..,.w,.,»f-,~~1.-»»-=-»-~»<---Mwwf--v=,=-~=>......___.._.....__._.....____..,,___,_=,,WW.....,,v...W.,» -=--H-»==-mm.-MM~,~wxm»~w 
......___.._.....__._.....____..,,___,_=,,WW.....,,v...W.,» -=--H-»==-mm.-MM~,~wxm»~w 

ws aQ@f2f¢ao;R,@~,=:;s:<>¢; PM E ?§_ <>1>¢=ff.wa¢;w»§=Qm=me¢§@



Pdwimf 'H'ff=§¥¥w2f=Lff"1=>s1'f»ff1 Ui*"0f'9'"*{£@$1, Pm r»1fdd¥e§;f5»&F§§f'Ji§Z2g' Wiiiiam gang;

are new fumis available oniy éis 'Ncxrizi iiexifzage Sites, in partécnlar, the zzewky efcazeé $35 miiiicn fuzsci from
 rivate Source

 m§sreicezse tivsm Nm~'ember 15, QQQQ,
vmw.conse;va£iz>n,org/xp!C£`WEBin<:wsraozwpzessmrakasesl E I !5£32,xm!},

þÿ ¬�Z�.�3�,�2�.Werkiag with meal þÿ ¬�l�f�h�a�;�F�i�s�h�w�i�t�h�i�n�t�i�m�e�I�'�=�=�u�~�E�~�;�B�o�u�n�d�a�r�i�e�sfha; Fish within time I'==u~E~; Boundaries
£`;'.3.2.=I. Soeioiecmafrmic Eiarvey þÿ�a�r�t�d�§�§�2�1�v�i�f ¬�z�n�n�x�e�n�,�£�a�lEdueatimx in 3$s;i;ia idlmadn

Que <>fi31e six þÿ�£�3�0�§�I�1�F�§�1�\�i�5�'�£�`�;�¥�f ¬�Swhvse fisiwmzeza rzzusgé; routinely iiséz in iiae Coiba Miioisal }?»Ei.¥`}< is ikzaé <>f`Ba§x£_a
Hfrsnéa (Figum 3). I.<'fc:1£;>,d, 15 Rm Emm Coiba wand, ihe reaiéesais ofBaixia Hunézx havc>12'anewthe new the
wmrs of fha Cu-iba ?\2aLiwkforfishingandtheywiiébekeyplayeminthe<:¥ewf:1-<:»;;m¢nLofmyfefalisiéf; wk for fishing and they wiié be key playem in the <:¥ewf:1-<:»;;m¢nL of my fefalisiéf;
5t2'§£¢gy U22 protfeci the pa1'k_(¥vi01'eE%i 2QG2}. 7i"Ezeiz' pmxizaity £6 tim Coiiaa Nmianal Park ami dzmiéiutrs gaove-:ty
(UNDP 2002) suggests thai the fesouzvsefz of flee pa.f3< such as valA§;$¥aZeAl1&1"dv.fQQandfm1f.lwviixiiiiésuchas§§¢ar!,eiMacaw,are§i§if;wapwseniasignificanttezglpiatifrurs.umatha;>;'isorrer§aremrmiuveéfrm;theisiazié. and fm1f.lwviixiiiiésuchas wviixiiiié such as

§§¢ar!,ei Macaw, are §i§if;wapwseniasignificanttezglpiatifrurs.umatha;>;'isorrer§aremrmiuveéfrm;theisiazié. if; wapwseni a significant tezglpiatifrurs. uma tha ;>;'isorrer§ are mrmiuveé frm; the isiazié.
TQ gain a gr<~at<:;'uz1;§;»rsfax1ding of im Qamnmnityf cf §3a§1§,a I~EiirzmiicioberZU@2~Is.me2563,zzvisiiizzg iirzm iiciober ZU@2~Is.me 2563, zz visiiizzg

§\i§§Z°ig}`x¥ Saiwiax woziéng with iiue F&¥i3i¥1& þÿ�i ¬�3�I�3 ¬�§has W9f§§fi in the mmzmmity £9 gain insight inio mam bww
i$§§u¢:,§ auch 53: (i} W"I>w.L are 319 gfeaiwi' &<>f£:i¢>2<:»<;»zz®m§¢ issues facing ilrs izomnzlmiiéfzs suffouzxding fha Qoiba
Natécmai Park thai r§1£s:y'isnpe>c§<: þÿ�&�L�1�C ¬ ¬�$�5�S�f�i�I�ia@z'zserYati<°m pr<:gmms?, Qi?) Hxsw cm; Ei3'f'il'OI¥l3}f¢!}fHf frxifzxcatkffn and
suirtailaaivle þÿ�d ¬�v�<�:�¥�c�g�;�;�s�I�1�1�¢�r�,�i�£�p�f�i�i�a�g�x�a�x�n�s�i�\�"�1�c�f�¢�a�a�f�:�z�n�Q�i�§�v�a�i�i�w�_�1�'�1io ;>r<;:=mc£<: cmmsf->,mfa1io11'?, and iiii) Eicrw can 1>z1Jgr'a§1Qs> zmé
alwmzatéwx soasrees of income be dz<~.ff51i>;t>ef§'£§§a§a;'e seasizivc to the s<1<:=i<:1o<>»:>noz"niz: needs of the résiéemzf ¢:>f`EaE1¥a
I#3Ton£f¥a, svhilz f;i`$sf:lix'¢!y ;&!'¢3£©¢::%'Es1gthe Qrzibfx Nation? I'ar§<'?

A sifarmzéisacé iniewisw is being i_mp1esm:r§§c=d £11 #zach of the i§§ þÿ�%�§�C�¥�l�¥�$ ¬�f�}�O�1 ¬�§�iis éhc wrrmmnity ofBahia
}'¥ox1xla. "i`l==¢: <,1amsti<'3f1,r1zsirf;: includes ixasic s§3cioeoQs;.<>m§z§1§fn Sami; as iwusing, isemiz ami mz¥ritis;m,
and w1ég,i_e=z, mi i'ndivizz.zi§¥u<:¥¢smgmiingfishingp;i1<>£ices,QQn$ewativrz,£alvsmaiixfeQaurwsof zz.zi§¥u<:¥¢s mgmiing fishing p;i1<>£ices,QQn$ewativrz,£alvsmaiixfeQaurwsof alvsmaiixfe Qaurws of

~~»éz§a»2>fne¢~'i3.1<>--suwey-was--das-igne<$»%nA--coEéabf&2§faff~fhe-AE*amzYuan§a'1'1~3\
experience in time impienzenwiiun z:ff"Irwegr21i¢§ {E<>=,z.<:La% i'~fEzz:1agcms¢nt.px1>gs"arm in Pmuzzrm), tr bake Unixfersiiy
Nieixams Schfzoi of thc Enviz'0nzncm aafzé tim Emke Uaiversiiy Conte; fox' Xagizzg ami ¥~§umar§ IT>mf¢§<>pznen»£ flmik
wiih experienae in the design ami izrepiesnaazzfafion of þÿ�q�a�1�a�§�z�a ¬�é�_�v�c�fsnnzveysj, and physicians þÿ!��a�§cgsicisrfniaiagisws _iiwm
Panzfuzxis Gfzffgzzs ¥=&c.rrwda.¥ Znstiwzc ibr I~iez§It'%z Re:e;eaz:c§=_ The pwgam in B;>,hé`;x `I¢¥ofa¥n i§ being ix_1°:;>1¢m_e;1=wé in
ca¥§zfb0m1iw¥ihFanaznmxiazzs§<>z1~gfzvemmcnw.§iargesif.~>n§'§§oz1m¢mzi§NG-#3)andFaoiviar'imaM353d¢d.i<:a§e§£9envimmrxeszwle-ziuaationrfsfgarcééngzmarirw:rf`->:f»cmr<><::s}(sm:Z.,¢t¥J;¢rS6?S¥;§§p0r1iiwsmLicierSmearanéCsefiorsEiei>f:r~a§:§¥,Appméix2), w¥ih Fanaznmxiazz s§<>z1~gfzvemmcnw.§ iargesiiargesi
f.~>n§'§§oz1m¢mzi§ NG-#3) and Faoiviar' ima M353 d¢d.i<:a§e§ £9 envimmrxeszwl e-ziuaation rfsfgarcééngz marirw: rf`->:f»cmr<><::s} (sm:
Z.,¢t¥J;¢rS 6? S¥;§§p0r1 iiwsm Licier Smear ané Csefiors Eiei>f:r~a§:§¥, Appméix 2),

H is CX§35*I3(¥§§ &i1&i'l3;f:: resaiés of this wail; wiii net <;fn3y þÿ�§�u�r�0�v�§�é�f�s�s�i�g�h�i�i�`�I�1�§�£�)�f�'�§�`�l ¬�<�'�»�o�m�n�f�1�u�§�;�i ¬�y�Q�i�?�Q�a�i�m�f�a�H�G�§�l�C�f�.�i�i�,�b�u�t�,éfssighi þÿ�i�`�I�1�§�£�)�f�'�§�`�l ¬þÿ�<�'�»�o�m�n�f�1�u�§�;�i ¬�yQi? Qaimfa HG§lCf.ii, but,
wifi. aim fsaéiéfiaifs our xvark wiiia Qihar co1nmun¥L'i»c¢3 withén  (2%u§f" of {,`)hii~ic;;z§ thai fuih within ihe Ceiba biatinnai
¥'ar$: ami wks may aiso pam a timzai io Sue parm nafmssmmes.Timaaxtezasivezcr<§i1;a£iof§wid;P§znarza.a»%>ase=c§ mssmmes. Tim aaxtezasivez cr<§i1;a£iof§ wid; P§znarza.a»%>ase=c§
Qrgani;:afi011,§ wiii heip f:nsuff.> that the w<>;~k_ wi!! Emws ihe c<>ntiuu¥ty and c;;¢s:§3é_§feney L'i§%S§§'}f far zz Iozzgyxrm
aazagmcc. ~

C»3.2f2.. I¥lfavirm;z;1m1!s¥ i§~duca&»ion in ¥3aIxffs i=¥Q
The survey z§'£:suusseinHaspreci:f=:I_iug§=;¢<>Iioza_i;";Eililithezcsééfanisef333158I~l<31';-1%aior1oLha=veac§-ear in Has preci:f=:I_iug §=;¢<>Iioza_ i;";Eililithezcsééfanisef333158I~l<31';-1%aior1oLha=veac§-ear Eilili the zcsééfanis ef333158 I~l<31';-1% aio r1oLha=ve a c§-ear

Lmdsrsmndisig <>E`i.§2¢1>1»;~;y;>s¢: a>§C»oi"§>a !\$ai¥cmxaE i*arif; not of the bamzfiit; that tba: pzlrk could pmvicie £0 che

czzmnaxlsziiff. E21 response, an cznémnmezaiaé eflmcazion pfoggfam has been organizcci ff=;=f' dw comszwzxity by iha ¥.C¥3G
:md the N{3{)s §*'r<>?»far ami þÿ�A�}�\�?�C�0�¥�* ¬�`and izrclzgfics an introrixrcéizsn 20 er:o¥,ogy; <2rwirc»11zn<2n1;a¥ comzafxzizzaiéon anti iis
§fi`&.zcfs; mc pzupese z=nc1.<>$*;2§t`a£1t<2r'i$iicS nfnafionai pafks in wnawa; the imporrance of" ikziba National ?ark and

þÿ�p�Q�i�e�c�a�s�z�a�u�z�r�x�i�c�b�a�n�e�i�i�i�s�i�f�z�a�t�s�a�m�r�e�m�!�!�f�w�m�w�e�;�>�a�f�k�'�s�g�u�r�m�n�i�i�o�n�(�a�g�,�f�f�a�r�r�x�m�f�s�i�I�1�§�3�f�3�H�S ¬�3�f�'�l�i�r�f�f�s�s�e�a�f�c�l�;�a�n�s�;�i�o�u�r�i�s�mecaszauzrxic baneiiis ifzat sam rem!! fwm we ;>afk's gurmniion (ag, ffarrx mfs þÿ�i�I�1�§�3�f�3�H�S ¬�3�f�'�l�irffsseafcl; ans; iourism
a<;£ivitif:s}, 3; major goui Ofiiiix educamiiozz camgsaégza. is io dcvelep an zappmcigiiafx mn-ang cmmimmily snctrilbmrs of
the ;xz¥:¢:nt¥a¥ *l`»C01{}@§C2'1f»HI`I£§ ;:x§z"f;¢:1_°1z\.§ baizagm nf'we;s<¢z'vi;zg the ilwiba Na'1§ona§ i"afk. 2

,,MWm~M~-M wWWMM"__ "m~~Mw .»M MQ.,,._.__.__.__._.___.__.~.-........W~.~"..».~M-»W~°.,»¢».»w-.»~..,..,..~~»~»w.___..,..~w,~,,....

was zssmmo aaron þÿ�P�z�»�Q�e�~�N�,�2�, ¬�%�3�_�_�§�§�»�W c;¢msm¢;m; þÿ�§�'�0�f�*�z�'�m�1 ¬�¥�°�'�&�s�g�e
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5 ¢
§'fl~rf¢¥;>a'i 2r=~fv¢S'!¥9f2ff=ff">'>ff1§f2\1§1 Swain? (Lana. i=ir~;1. þÿ�M�i�»�:�i�¢�t�1�a�}�:�§�"�E�R�W�¥ ¬�.�`�5�,`*J¥i§EiE1m 1*i9g_;§y§

þÿ ¬�L�'�.�3�.�2�.�3�+I'reevic»»11s Crmstai ?sfianagemex1fStLzd§f:$
1~3z><:i<>r Céuzsnizn, wbvsc stzzdim ofibc carats of tits Caibé Nationai Mrk were rzm1'i<>11e213SeciismB.2,E2,has 213 Seciism B.2,E 2, has

<:arr§f=;i *aut resfzaxm in Bocas fiei 'I'~;:»m in zwziixwestcna Pazm111a{Figurz 1) and in Cayas Cfashiafos, Hamiiuras, in
wie: io xindeevstaxmci we þÿ�i�2�§�1�p�f�i ¬�:�1of £0233 communities c2r1.fzearb5f mafine gmwctw areas, ti;eirAa%1it;:d¢s wvrareis
pmwfzazzd ana-s ami their reiaiiczwhips with pak authorities (Barahona uné Guzxmin 33%, (3'f1mmén and Gscvara
§9§J2§, Gvgamémi amd Jficome 19%) Ther»a:§1z¥L§ efhis rsxsearch have irccn assed QQ :mlm sfesoloam so loam
zmihcmi£ie5 reganxiiug the aiesigm Gfmarifze pnaéfacifafi Qamag and to eiemingx etraafsgifzs fee: working with <;f>m1n;mieif:s.
Er. Gzuamén has akse gourdbased to the c§<,:;~rx of dw smdics \==,f££§¢ the cammunixy ofBa?1ia E§f.;>n{i§SllZ'l$S¢l3ire£3242 {i§SllZ'l$S¢l3 ire £3242
gsrewiéiixg secticzn,

{I;3.3. ixlstaiiaiim sf sn Syst-enx of Essays im iindimte Size §`£r¢u_noftheCoibaE'§stif>rs»aEPark of the Coiba E'§stif>rs»aE Park
and Ka§ia_r1'Q E}et§.'x:t tire ifinizry of mats ,

The survey discusaed in Sefsifafa 5.3 inaiiaaiaxi 2; widespreaqi xuaalwnrfmfzss <:r£ti;e paricfs bouemeuies by Ecxzai
iisixemwn in s=f:1d§ti@n to the ngerl far þÿ ¬�$�§�3�§�2�2�`�t�i�£�£�$ ¬�f�£�i�:enfozcem¢:;w1'e§ iiahizzg af;>tivit%es by f&`i\%,s%E\1'£ pzarseamgl. En: ees;-case
in time nwds, a pfcpesai was :a=ub=miutaCur1sez'vaii~<:»z;Ir12ezvz:fa£3onaI'siliiobaliieasefvatinnFuné.(13553foras ta Cur1sez'vaii~<:»z; Ir12ezvz:fa£3onaI's iliiobal iieasefvatinn Funé. (13553 for as

'feasibility smty iiifak wouid fieixsrmine; {i) a ws!.~ei"§x;tive s.tz~at'@fgy far placing izuays arozmfi tha bezundsrfias safizhc
Zilfaiba Natianai Fark in unics ic céeariy iiiéécfatcz the paskfs bozznéaries ami, Qi) io empioy a system aafrmars £0
fietsaczi Sze entry of boais imc ihe park; The pmposexl wax þÿ�s�n�i�;�=�m�i�£�£ ¬�din 1:f>§h1boz¢aIi0x2 wiih the Wccsézl Hair:

Qewnegraphic 1;z,stim£i¢:>r>, Sw iargesi £nénd¢n; -ocemz=Qg1"aphiz re~seam'h insiémtiam in this Uniiw Sfaies ané a

leads? in sim design and ingtwasirm efbuoys (see tether þÿ�<�>�§�`�s�2�.�z�§�a�p�o�r ¬mm Larry Maéin, Appemiix 1). 'fha fnaiaiiwilitgy
stnfiy was apgmwfeci and wsrk began in Aug1;s£z:f720@¢ A cznliaiwraiéve agrwrrseai has been fifafiezd bezwean
JGJQAM, STR! and Cosmserfvzziifxn, In wmfrti-<3-n;zi ii1atd~c1aiis ihe wk: ofmfzén Qfihe þÿ�'�i�¥�f�5�S�f�§ ¬�'�l�¥ ¬�E�O�¥�1�S�."See almfi ézas hem
Qpgamved EQ S'I`R} ami {:0¥Z§Ei"v'i$§i£}'£1 Erlierrzaéummi ami is c:m>m1¥%y'§md@@' revisioa 'QV AEWLM,

þÿ�-�-�-�~�»�»�-�~�-�-�W�~�»�~�»�»�~�~�+�~�-�-�=�~�f�§�;�3�v�3�>�»�1�-�=�r�=�§�i�w�*�E�f�s�e�»�o�f�M�B�u�0�§�f�§�-�-�t�n�~�}�3�e�§�i�m�i�t�-�-�-�t�h�e�'�£�@�9�x�n�1�r�i�a�r�i�w�=�»�s�-�<�§�f�"�t�¥�1�e ¬�n�£�i�3�s�s�"�?�¥�n�t�i�u�n�a�i�~�§�'�a�r�k�-�-�W�'""""

°~~=°-~"~""~"'-"~-°"~'="

'Buoys cm; be useci to mark the 'faoamdaries ofmarine prfwzzcrtexi aww; amd §;e¥;> mime iliegai i5`1xh§ng{Rob¢r!s
ami 2~§awI»;ias 2(3{}(}}, AEE gm; of iiae faasibiiity sctucly Stiiaparivzxl by lhc {}I¢¥.;>a§ Comsewatiou Fund, wgézaegrs ibm tim
Wzzezés Hole Qceanographic 1f;sii£zati<>11 Qm'ri¢;~outzaswniyQi"theweanHoofamit%¢oceanéepilasmaxediizofzniifc out za swniy Qi" the wean Hoof ami t%¢ ocean éepilas maxed iizo fzniifc
%x@mr;s;im§ <3i'~£E§»¢a Cai-ba E'»Iatix;;;;ai Pm: {'i?`i;;1;§°<: 3} in Q>rck::~ ie design the apgmzapziaie Emmys and a afémiegy for iiz
dep§o;;n1rm_i~ Casmisiag iizesa data wiih the, rwuiis Iivssm the survey a;s§'iis¥;mm1<>n{8£:\';£i<:n i3.3;§}as1d iise
Qtsservaaéoxxs Q? AHAM park guards, ax pmgwm was defrsiguoci thai imfoives tile plammeaai efbxx-oys around Sim
pefimatcr of téie pf-zrisc. The spacing of "dw buuys is cswirigent upon Qwii and time natum of the fishing aeziviiics.
"Quays wil§ be s;>:§;:c<§ c315=;§c>3y{i miie inf=¢:rvaI§=} wixcrrs smsdi scaée fishing actiwics me ggzezatcsz and wi;-src
iiwcrmerz are £iE;<;3;f £0 refy upmn visuai conraci wifi; dw Erucys (nariiwnz, ea.»-mem ami Sfmfizazfsza bozzzzdanés offiza
park) and ai gfeaimf iii þÿ�£ ¬�1�§�\�F�3�§�$wéaera Eargcr uommaméal mais ogmzfate thai 6519295 radar iwestxm bwmiaqf, §igu1f<>
3),

{Z.3.3..'2. "Exe Base #Ji Radar Za 1`l¢:ws:t the Easily nfBoaix within tkw iffoiiw Naiionfsi §'2;rk
Tha: eximsivfz marins area of tty: Qfuiba I'1a%'§onaiP&1'k{2,165 square km) suggests zimz swsizie patreiiing tg

bosa W riezzzcx iitegai fishing is nas Q <:§>s£»effi@c§ive cpéiuzz, Aiierrmtiveéy, the usa ofccnvcntionzai marins z~a4i;ars
bseseé an C-ixéhaisiazzd mi? germii the dcleatioa Qfbozsts within the park 'irfzszznaiariag w11,hm11_ 'pairoiiixmg Raéays
have hem Qmpicsyefi in þÿ�1�3�i�§�m�°�t�;�|�°�z�a�z�i�n�c�;�u�i�`�<�3�t�a�:�¢�;�¥�§ ¬�Eareas, mich as the 'I`u&bata§m REZ('5fNi1§i{`¢§`i§lf Maizina Park in the

Péziiigapinfm, which is aisQ ix; Worié H8E"iii21g¢3 Site { Du§2¥ccm's3ci 3139? , Whiia 81513. 2§f32). iiggsn »:iet¢<:£iou of ax

bmi' by þÿ�l�"�é�l ¬�l�<�'�2�i�`�,figgiiserfnen can be contacted by radio and, ifnecesaary, tha* 543211 22111 them be appmachmé by
;aes'sx>n11¢i from ANAM and tin: ?3§z§§,onai Poiieza. Tx><:2z_f:_§»:;if=:§s from a iocai suppéier (3ff}'§i3¥§¥1$3`1E1Vigi3lf0?iZ?t _qadars
fiiaiiii QWQ iri;§§ io iiafz Qoiba þÿ�? ¬�a�i�¥�<�;�>�n�§�a�§_Park am! ham: sug,gf::f;£;¢111:11piarxeznentafif)KWradzzra:iitimfb§l<§x§'i?1g 111:11 piarxeznent af if) KW radzzra :ii tim fb§l<§x§'i?1g
';¢_§;;.§;iQ¢;3, {i} the ixioigygiqmi siagigm nzaifgiainmi by £%NA§§§ (ibm þÿ�r�z�<�3�f�T ¬�?�i�§�-�1�2�3�3�1end r¢f(`loi§;=§L Maud), (ii) ibn ésianfi of

M43 3§8I25§G {Rav\ lI%}i} iwzge 'Q gvim iicmiirxuaricru ?uzm¢¥ Huge



Wiidpai asv@sugaff@gfam Qzf@m';z_a$z_s=aw1_ wamwgg g§=Z.W£C§, R321fgm Ugggg

Jicarén amd, fiiij; Punta Hermosa, on the wazmzza side faiths isia11»:i{Fignm 3). The zeginns :severe-ci. by the :meg
:mars am sub_§ec£r:z1 ta heavy i§¥ega§ zfisiziag aacorfiing so both i%T\f§\§\fI park guarsis ami iiwarrnen.

Eiaszd on the msxiits of size feasibiiizy siaéy, 03 Febraary 28-23, 2003, me 13112 progassal is empiay bways aué
zmiavs in tha Qoiha Nasiunai Yark wé§§ þÿ�£�3 ¬pwsemed to Cunsawatian Zx1i1:rna£ior;&i's Board 0fDirQc¥§L1rs? a rcfieciian
of the inzpmtmzce af iha pfogranz. to the Qzfganizamn. Tile wivity ME? §x: pmsenmd in she m;;@eoQi"theMafixae Qi" the Mafixae
Biféegicai C1>rri£¥m"f>rogmm menrifamd greviewsiy in which CQi1se1f=:aiicm Interna£'~;>rm§ ¥@ a, ke mrici  fmt

Prwate Source

{S&;ii<'§n z~;<.1,2;.Aa§sn;m§ faneiii ?{;9i' am pmgmlm þÿ�i�{�5�E�§�"�k�' ¬�¢afar; bécrz

pmi féwg*
A `

 

 
 

þÿ ¬�l�'�.�=�-�1�,i$~i0div'ersiiy Imfemory ef Carais fzrnm the Gaim Natia-nal i'ar£; and ifrelirnismrgf }3inassa§*
Rmziis

in þÿ�S ¬�i�2 ¬�§�G�i�1f3.2.1,2, $13 fesuiés of prciiminaxgy bioéivsrsigf imfemuries Qi' the ¢:az~a1rc»zfs :mai Qcmrzzuniaics in aim
Cnéba Naliwal Pafi; by ik, ifk¢<:££s=f þÿ ¬�§�u�2�:�§�1�1�é�a�awere écswiheé, 111255 summer þÿ�c�a�f�2�@ ¬�}�2�,ectocomi and hard comis
{s@§cailecéséfrmmsites¥hrcmgho1sttheCoibaNa£§m;aiYark,Wéeiletheiz».\x<>nf.;>m3fof£21056species cailecésé frmm sites ¥hrcmgho1st the Coiba Na£§m;ai Yark, Wéeile the iz».\x<>nf.;>m3f of £21056 species
is cuzmgntky being dererm_i1aeri by 33f. £§u;-mzéxx, at mfs! om efzhe ocxocorsis, Fczcyigorgia rzzZ>é:fwj}?, is 21 new species
{§z'¢:=e<$;; um! Gawain 2693). The hoioisype <>§`¢"v n¢bf¢wjEZ was; f;c»!§f,>sm<§ nw;-§z~inca;;¢o Esiazzd {§igm'e 3}. Several
Gihei' spades appear to he new to scimzw ws weii lézsfnéwy have nazi yet becn narneé (H, Guzrrxén gem. mana),

As ammcorafs ara §mowr1 to be scasfaes of im!-ngioaiiy active mmgouxzda (e.g,, 633%-rm es ai þÿ�2�i�3 ¬�J�3�}�,we

c-m:f;binc=<§ ¥3f. £Z%z;m'zén's i§2vf>siigat§<>1z_v»»iiA§z this énag déacovefyf activities of Line: ?aaama ECHG. Workirsg in
coiia?Jor;z£E<:m xx/iii; §§§',_1?.icar{iQ Rigaefa, a marine z'xz1iu.r2aI gmzvdzmts cizemisi ii"oz'fr ii .{.§¢§}&¥'T£¥¥%¥1(`Q=f{.'}i`gé£¥§3;C
Chwzisiry izzS;>1zin's Urziveraidaxi df; Santiago de Composieia, exiracms from 13 oczanomi spea§e\f; were te-stcé ibr
w:1t§»1mmsi1 ie; activky usirxg the assays e{§in Associ-aw Pmgsam 2. §}f¢¥i¥¥}§£'¥3I`§! tests iwésaifeci iémt axiracgsg
£5913 gavsml þÿ�"�f�*�'�1�?�;�_�<�;�¥�¥�¥�E�%�?�E�?�f�_�3�=�§�'�=�?�< ¬�%�?�§�E�3�a�"�%�§�§ ¬�'�%�;�?�_�¥�§�!�,�E ¬�1�,�%�3�f�5�*�1�§�,�1�{�`�i ¬�f�§�§�i�%�§�l�=�%�f�i�>�r�'�@�.�f�?�1�f�f�f�f�;�>�£�»�f�;�f�Z�'�f�#�£�?�,�§�&�f�f�E�.�%�E�`�:�§�;�,�'�Z�-�%�'�3�_�*�E�§�_�_�_�_�_�,�__A_,A

"§5§§Eé§;f¥§@E Q§fr:;zz§odi@1i viability -<1 £2 % wiwn matfed at a singw co§rcezxi~ra£ii§:§ Qi""5*3 gag,/ml), Sgvwaies that sh<§wc6
a;zt§~pLasr¥2odiai §z=:z1vi§_'~; axe cumfszly being evmuaaeei ai Emxfsr o§§n<:en£ra¥$.inom-afbeeonféa-rn§is<;i§ra<;s:,ivii;y~ in om-af be eonféa-rn §is<;i§r a<;s:,ivii;y~
}?;~¢_afr;,i;=;i:1§; þÿ�r�:�a�1�2�f�§�i�i�i�a ¬ ¬�§wili E36 subiecwd ta bi0&f4say~gui£¥§d ihiviioxwiiixl in the Eabvwioxy fsf"§'z', Riguem by Mr.
Marcciine Qiuaiéfmz, a chemist fmimariy assrmiaieé with the _l3*aumnz:» 7£i'f,EE3G and <;zz:m:z¥:¥}»° pursaging d<>ctofa`i snuiiex
wkén EM", Qiglfam.

WE1§ie the primmfy foams of axe eirsagg <§is<:¢w¢r5f aciiviiéas <>§`tEz<§ ZCBG will invaive £ammarine am marine

piawts Qéssociatfz Wsrgrams I am; 3), fine isoiaiion o'E`I:>i<>EQgiz::sEI_y active c~finialQsmcofalsrfsgaresezzfs finial Qsmcofals rfsgaresezzfs
as mans f;:'fa~<§c¥ing vaiue m fliixli rnarisze i71ioc§ive~:s§£y inwork,wepwpwaeteeafrjfviiiinthc:Cuiba work, we pwpwae te eafrjf viii in thc: Cuiba
P\Eai¥ona¥ Ekrk. ii is aiso 3 means ¥;#y 'wfzésfz aa yoaxng ¥`anazm:mis~m chémisi can pursue dwg discmfcry can

organisms Frem 1°amxma wixiia £miniz1g_inszweEi we<:a3;z¥z<~,ri mziural p:"oé'u<:ts iaiwraiury. The ceiiabofmion
bf3iWi;Zx3l2 3"i`Ri and Univzizsidasfi gi: Szm:i¢sg»;u dm: Cumgiosliela is þÿ�£�Z�3�i�T�'�§ ¬�(�1ami' under a lvicfrxorarxéxian af

U1§cie1§tand.i1z_g §f:1w::f:11Ih2': zwiz ixzsilxutimas signed on May Em, 24992, and which e.'sfzJ.'>§isila¢s fha; any cmnpfnmds
ef interest -in §iT¥1§ wiiibsSubéecttothegzavzbiazmsofihf;,iagaléfzgfeemcntbeiaffefznSTRTanéMQAM wiii bs Subéect to the gzavzbiazms of ihf; ,iagalé fzgfeemcnt beiaffefzn STRT ané MQAM
for time KIBQ ;>r~<>=g;x'z1m. .R@p'z'e:w11=£eziives #Tram STR! ami Iizxiwzfsidaé éz: Saxatiaga de iiornpcsieia are <;u<='f<>m1y
fiewfiopéaxg zu. zonzggnfcizensivfe mgal agraememt ¥lza2. wili faliy d<~>i?nfhaworiwénggr¢:i&é'§o11s11i§s, fha woriwéngg r¢:i&é'§o11s11i§s,
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Thig £11136 Qrogosaii c:Qn1pf§s<.¢s fam" Associaee I'rog,rums which are xiefscxiczcgi in ¢;i¢;ai§ in flze Ciroup i'rop<:@§z1L
T52 chfexrt in þÿ�_ ¬�§�g�u�r�¢�:�>4 pwvides af1{:v21'vieW offhc Asimaziata ;1'mgam inieractigons and ihcir icaéers.
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Figxzxfe 4: þÿ ¬�Q�}�v�<�:�r�°�»�f�i�f�>�waf thc ¢=%&wc£ai¢`?1'agrarn iniergciicns þÿ�a�§�=�d�§�1�;�t�e�f�r�e�i� �f�m�2�f�3�1�2�p�S�i�z�kthis IKEBG gasepcssai, including saa:1p'E»;z am<;i_
ciata tmnsmis,~;§a1z&, -

The C{J}l$$1`Vf:i§§®fi §§;it§at¥ve@ for time prozecsiw £>f1§0§{`f& Naiienal Pmrif. WEEE be §pcarE1,e~ade»d §y1`}1;, Czx.3:»§x>r> in
§§ab0mii<>n with ihe czrgaxizatiorzs wewn in Efifzguro 5. 'Tha ether Key pefscrmzcl in 533361316 Pwgrarr; fi aff; 
ibémkz aué þÿ ¬�¥�§�z�;�;�_�m�é�n�,who are r~;:~sponsib¥® for we A34 tarreatziai aué marine %>-Eoéive1"fsi_£y izw<::1£c.ri<:s, r¢:<=;;>er:§i'vf:§y,
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IL1. Fubtie þÿ ¬�`�}�r�z�£�r�e�a�_�c�t�z
¥},1.i, E,ee£s.zms axxé '?w'er£1shu_ps

The Yananm ICBG wi¥l fseratinuc is angaga in emfrcacis auéivitias 6111! za-aclx ali icvcls 0i'?arm:-sazznian sacmiy,
Laing me Rm deacrébcd in Seciivn C. 3

__ eg., Zectures 21F;@ir52¥1@t1i¥.1ry and high sekr»o§s, wzéversiiias, mf govemmenw
anfé nemggavernmenmal organizatians (NGGs) anfi ia cammuniiy gxeups. Similar ts the pnméiug- 4.5 yaam,
wafksheps Ewivveerz gc=vcrmzz@z1£1»zE and NGOs wili be heid as Ermucniiy as necessafjf in order to czzsmm ccordrinwon
and <;;>hesion,_i1z pmicular, v/hm gfoupsmeivofiénginihssameasm,sack;astha-Gz>i2>a_Ns1£'iar_;a1Parif. gfoups me ivofiéng in ihs same asm, sack; as tha- Gz>i2>a_Ns1£'iar_;a1Parif.
STR! provides aa zzxcelicai witiizg for such xvofksflofis. Thr; cmxtwis kiwi Ixavré iwfiil c:_mb1is¥"z§¢>»d féf.a'is1gt¥';e pas? 4.5
yeara, fm exmxapizs, wiih puhiic schools; wiih ANAHE, wirh I?zma:na-ba§-aé NGOs and nexvsgmpezs such as La
Fferm, wiii pr-aviiie an invaiaaaiwlc sf:i'»\ff;>r1; for disserrginaiing rwsiis.

I}.'i,2. New 1}i1"E£?ff4E»i°`iS fm" E'ai">¥ic Quir¢:aci'f
in miéfien io the mivizies described in she épmwdiug mzziw, we will s_e:>k" new chazmais ib17pmmoi'ing :he

importance ofbi<>i<.sgiaa§ riiversiiy in §'zmasm_. An e>;;§Ei<=it_ g»:>a§ ofthe pazbkie oxwifeach éffoxia for the mesa; we wars
wi;§ he w nnake wz§£riimx§ons wiisiz greener pcrmazzense, such as c¥asszfandzexxbaokrr1_¢;ie¥ia§s_ANAQMmsan and zexxbaok rr1_¢;ie¥ia§s_ ANAQM ms an

z->'§'fE:ctiv¢ erwironmerziai wwz1fiQn- gnsognzzn and has workvd 'wiih the i"~*a_zaamar1ian Ministsy ofX-iéufzatimn in ike

prapmsian fzfa wide variety ofmzeteriais for scizcmis an,L%i<3ceLicf;1z?;11fnw2iiies. *sim MZ; fae;-en*d¥_zzaz£»e with ANAM in
order tc ifzoorp<>zH£e informaztimx ;:»e_fzz¢iniug m the impamfzce ofbialogimi ei_i»:ers§t;y far éamnan hmlth, Evia@eri~a¥_;;
sacks as that :Maxam im: Figure 6, wiaich shew tile 228% ofagzoselzxatic izmeetzs (insects wiih defensive coInmtioa} tio

guéde drag riiseoveqf wi§ be prepared fm imierx' of sfgppm from Ma- Mem! iviercilio, Natiaaai Di;=:>¢:£¢r of
?£`{31Y1>0¥§(>EIGf§;§fi¥'fl'§}Hf2'kGIl¥@£§ Educaiiefz, ANf§E\/1, þÿ�A�_�;�>�p�c�:�z ¬�§�i�v�=�;I).

5* þÿ�s ¬�L�¥�¥�Q�Eal. Hs;:§QiJ£t* g
zvmwwrwe as þÿ�u�`�b�'�=�¥�: ¬�f ¬�Y�R�¢�»�¢�~�¢�<�:�§�n�.�1�'�:�$wr" `r>w'»»'f
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i?ig:§rc 6. 1'3i¢,Ea¢f,i<> maiaria! ynsgéareei by #314: Imanxa ECBG for environamexziai edacaiieu ;:ur;af:>ses_ Tim this reads "?'rf>t.?5:e M:
§f;sre=§:i Qid yum; kxww ££»ai the ffnmst is an important þÿ�§�0�%�Z�3�F�i�3 ¬�2of'mwichmes £0 treat Timgmstershsywsafmseznaiig* Tim gmster shsyws afmseznaiig*
insffais ihai feed me hast pifas1E:§ 'wi':§;; tmcéc gmznnéfxry r=z\;tsf¥><>ii1'f:~$. Sm: Apperxdix 5 Ihr the castor vcrsim;

pm; ggggggxgg (nav, gms; PageV cansinuazewn ifamuazvaga

,,~".WW.M~"#£__M .. »»»»»

.»»» %.W~_Wvw¢» _~...,......,._~-.___



~+%¢=>m---m»wwawM-m-_-.M1"m.~»W@»--,.~wW»»Ww»<»»wW 

Pfimirmi fnwslénaswvfvgfam DEfec1c»f'{£.w2, ffm, sf=s<&~z|f=}:E .F§';\.f¥§ ;i;;i_ W§"El§§_;;;_§;i§§g3{_

> I3\2."§'£'ur§;¥z:g with time Nxaiizmai Authority <;=Y£he Iizxvirafxsnxent (A?~IA_E\fi}
We wéii c<>zz1§1zu¢; Lu 'work wkiz ANAM owr the next five Wars much as we have in the pwi. Tim {}&§:<: <>i`

Nawmi Fatrimony izas rcrqwwai fzfuf ;1.'ssisia'aw in the ricnséigi auf? impiefncmtaiiau si`da£zsI.=a:»s»:¢s aimiém' tc QM
daiaebase ihai vm éevelofmi 'fbr mazlaging permits {&§¢a=fi»§s; C,2,2.1) iioz' the §i>¢>;¢»ar§men§a of If13=»f§r<>l@gjc Resmsraes
(see iaiicr of sugrgiort Ebom Ricarde Rivera, Qizmtnr þÿ�o ¬�Z�»�E�a�£�u�x�a�§Pafrimoray, Appenéi_x 1) $11=3»¥xz1x_=::ssur¢:s can he wry
þÿ�c�f�f�;�s�£�~�¢�£�` ¬�»�s�=�»�<�:�t�;�v�¢QM consmuze ;mm:~arsen§ and sa§§s£a11£iv¢ s:sniribu£i<;r1§s io ANAM's ¢3;>araiiorw§ ¢:apainaéziiéioz; in aéziiéioz;
to mfeatirsg g~;m<§~wi¥l for the §C§3G prcvgmm,

IL3. þÿ ¬�3�s�;�1�s�f�z�s�a�1�*�'�s�f�a�f�t�§�¢�;�;�:A¢£i*e>ities in Hue (fioiixa {'~Ea§EP'ar¥§ P'ar¥§
I)..?:.1,lr:s=ta2§a§Q»n~@faS f  1   » .~.; -f - =A = » -_  » _  »- -~f -~ -  eiwariér

Sym; appreval nfiixe Madsb ark'wiii begin on
£heins1n§1ai'ion_<>f§E:<¢ buoyx arxi res aroma se __"`es; »  as cma " 2 (Samoa 633), mom Eikeiy is; Lim 'fail af
2i}<33. {CBG fzmdg w§§ ma he used fb: time acziwtiw cific-f tim a parties; af the Assmciaie Prograan l#sa§i=:r*s §im<:

þÿ�{�f�E�"�¢�f�3 ¬�m�p�s�<�,�>�n�}�.�F�o�r�a�i�!�f�s�f�m�a�m�v�a�f�i�o�n�.�a�c�t�i�v�é�i�i�a�s� �a�u�t�b�y�.�i�i�z�<�-�:�F�a�n�a�m�a�E�6�8�6�i�n�w�e�-�C�v�i�b�a�`�1�\�?�a�'�£�i�P�a�f�k�,�w�e�w�i�l�l�c�a�n�t�i�r�s�u�e�t�a�w�f�>�r�¥�:�s�:�E�<�>�:�»�;�¢�: ¬�y�w�i�t�h�t�h�e�P�s�.�§�1�&�m�a�»�b�a�s�e�z�E�N�Q�Q�,�f�\�.�;�§�1�C�G�§�\�2�,�t�o�e�§�§�s�w�:�@�t�h�a�i�e�a�r�p�r�a�a�g�g�a�m�s�a�r�e�c�o�m�p�l�e�m�e�s�x�m�r�y�,�A�Z�\�i�i�'�Z�*�E�3�?�~�é�h�a�s�§�<�¢�z�>�s�i�'�v�e�c�1�f�u�n�é�s�f�r�m�z�r�§�&�e�A�V�I�N�A�f�<�;�>�a�n�f�i�a�2�§�<�>�1�2�,�a�n�i�1�1�s�¥�i ¬�u�£�i�<�>�n�t�i�1�a�t�,�w�@�r�'�k�s�i�n�p�a�r�t�n�e�r�s�h�i�p�w�i�t�h�c�i�v�i�l�§�¢�f�s�'�;�i�¢�;�}�;�a�m�i�i�r�m�i�n�c�s�s�§�e�a�<�§�e�r�.�a�i�n�a�u�s�t�.�a�i�_�z�1�a�§�;�I�e�f�s�c�v�e�l�a� �m�e�n�:�i�u�i�i�i�a�i�i�v�e�s�i�n�L�a�i�i�n�A�m�e�r�i�c�a�(�w�x�A�s�d�e�s�c�r�i�b�e�d�i�nþÿ ¬�m�p�s�<�,�>�n�}�.For ai! fsfmamvafion .activéiias aut by.iiz<-: Fanama E686 in we -Cviba `1\?a'£iPafk,wewill Pafk, we will
cantirsue ta wf>r¥: þÿ�s�:�E�<�>�:�»�;�¢�: ¬�ywith the Ps.§1&ma»basezE NQQ, f\.;§1CG§\2, to e§§sw:@ thai ear praaggams are complemesxmry,
AZ\ii'Z*E3?~é has §<¢z>si'vec1 funés frmzr §&e AVINA f<;>anfia2§<>12, an þÿ�i�1�1�s�¥�i ¬�u�£�i�<�>�n�t�i�1�a�t�,�w�@�r�'�k�sin partnership with civil §¢fs';i¢;};
ami irmincss §ea<§er.a in aust.ai_z1a§;Ie fscvela men: iuiiiaiives in Laiin America (wxAsdescribedin As described in
éiwiéuzx {3_3.§,2., wiifz fimds imm wiii hire 6 aparkguarxisamihssiidilu;'fawuagldéiiunai park guarxis ami hssiid ilu; 'fawu agldéiiunai
f'>N="1M QWQYQSW {?i21l¥¢ 3, SM iwéaf 0  ~.S3}§}§}QI"¥_ from Liil*'3f Suzie, §3:cc:<;;1¢.ivofANCGNQfxfagmxfiixi}. of ANCGNQ fxfagmxfiix i}.

[].3.2., W»~;zr1wiihMari'neRcsmireeUxersinihaC9§§3§NaiioizaiMrk wiih Mari'ne Rcsmiree Uxers in iha C9§§3§ Naiioizai Mrk
The eavimwrwat-al eéucaiion amci wzumamiiy emramcia work with Qi: <>c:»mm~m£ty ofBahia }~§e;1aifrszribeniin aifrszribeni in

S-a=ci'i;m þÿ ¬�1�3�.�.�%�.�2�.is ia. guafogressf. The experience games! in £41/ai conrsmmééy wifi Ex: -appiicé ta aaihcsf mazsmnmitifees in £§;r:
þÿ�K�§�'�;�l�i�f ¬�}�'�f�C�f�f�}�i�I�"�§�£�1�§�§�1�i�f�}�?�.�%�k�'�f�; ¬�£�i�'�t�3k1'1fIawr§ to Hsin \viti1w§rxm§g3f1ii;§§§z;¢ 51% CEf;§l';a N§§i~f§~Mr5¢'§ Pgxi; £§§X!1LiQ,i`_l4  {n c:v§i»;E1:¢f£0 ifkféf

þÿ�"�"�§�<�"�~�}�E�"�°�i�» ¬�'�£�a�?�£�{�i�E�Q�?�E�i�£�3�£ ¬�é�§�" ¬�é�W�é�§�§�E�:�"�§�~�§�'� �"�E�é�°�E�f�n�"�"�,�§�a�q�§�"�"�"�"�;�£�§�§�i�§o<£tr£:éi<§h ;*;';3fI§;§, w"£`£»»@=-mfk £;3l_§ éviiiff155 i?'}f";¥»e§1aa:§§§17~f£"fQ"§2§"§§§x'§§§"*`
fmz{;afity srlié iiw ?af1az,na»i>ase<§ Niiik, þÿ�A�N�C ¬�>�'�I�-�1ané þÿ�§�*�1�~ ¬�>�l�'�v�¥�m�<wi£h whom we are aireaéy comfdixiaiirzg Qu:

wiviiiefs (Sec éettars C5 sappari fmm Lidezf Sucre, Exefzuiive Dimsim andfromCarios3°i<§i>ei*z»z<;3@, and from Carios 3°i<§i>ei*z»z<;3@,
þÿ�P�'�r�f�:�>�f�s�i�_ ¬�1�f�:�£�;�m�f§'rr>M3.r, ,Apgmnéix 1}, All of these ergélnizatimns hmle þÿ ¬�'�1�Z�§�[�{�2�[�'�l�§�i�'�f�` ¬�2cxpczfilezzcf; in þÿ�¥�$�}�"�'�i�'�§�f�i�f ¬�¥�l�Z�I�`�i�¥�6�§�¥�¥�£�>�!�§®é2zs3at¥;:m
in Qzaaama. "M: §'an:<;m@r1ém1 Mariiime f*1ui¥1£>xii§/Exfks workmi in the Pauarxzauiaz; ;>f_ov£f1c§ of §az'i£m_ to þÿ�§�I�T�}�1�3�¥�¥�Z�i�1�1 ¬�F�i�f
programs þÿ�o�f�§�_�n�£�S�g�t�a�£�1�¢�m�a�x�m�g�s�n�w�n�i�a�n�d�t�h�e�i�r�s�x�p�s�m�i�s�z�m�f�:�w�i�i�i�l�b�e�V�3�E�L�I ¬�l�§�)�§ ¬�i�n�t�h�e�C�o�i�b�a�N�a�é�i�f�m�a�l�i�*�a�z�'�¥�<�(�s�f�:�/�e�zmaxmgsnwni and their sxpsmiszmf: wiiil be þÿ�V�3�E�L�I ¬�l�§�)�§ ¬in the Coiba Naéifmal i*az'¥< (sf:/ez
letiar sfsazppm _fmna þÿ�1�'�§�3�`�¥�}�£�§�f�f ¬�>Fmnco, i3ifeczcfmaxirzeRemvrwsfm?im;PmmmazzéarxMafitémeAutimriiy, cfmaxirze Remvrws fm? im; Pmmmazzéarx Mafitéme Autimriiy,
,épgxszxciix I). We will -me wnsrsli ropzinely with Dr. Heciar Gzrmién wizose þÿ�i�¥�X�}�)�i�3�I�F�}�f�5�D ¬ ¬�Zwiih coaxial£1s
i1'¢Bscaa dfxi 'flora {nazi.¥|wwtem P,e>.nazzza=.} gng }{,;|;.;imfaS will bc vaiuablff: (I3az~al:@ozw ané C?1.a;zfz22'm 1998, þÿ ¬�'�h�1�z�m�;�i�=�»
and Guevara i§%8}.

I3.3,3. lkewziaprxsezzx @fSz.1stainairix: Ewrmfzée }.:z§é:ia£¥ves in the Cf:-ima Naiionai ifafk in
Caiiaberatioxa with flaasewaiian internsztianat

M meniéaxlaé ir; Semion Q3, -ex aznpiw fwm otfzer marins? fzrzatcclcd areas shew that lim aégacent cmrzuziuniéies
ixmfbiit in 21 m1m£§er§zFw:1yS OHCQ ark B233 ES þÿ�f�5�I�' ¬�1�§�L�§�3�<�$�f�f�@�~�i�1iiwom 0v&1'~¥}S?1§1zg, iaciuciizzg emlmnrreé Eshexies trmsida Qféha

graiaaztffd area aw ecomzmifz o;>portuniti<»:s that maui; fiom iomésm ané a'¢<;rf,=atirm (Suznaiia ZQUQ, `v\f'l1i§e er ai,

þÿ�Z ¬�}�0�2�}�.Aecaniiazgy, an Gxpecifzai <>u£f.:01=uc: af iirx þÿ�c�G�n�$�»�°�3�§�1�*�a ¬�i�§�»�1�§aciiviiifes in dw fkkiiwa Natiomf Pak is kim <,a1i0i'2 Sf
maw e~cmic> r>;a;¢£h¢cxammufxiiicss=,:rr=§rs:1ri£fsgweparkamiaéamwseasfihefhwaistotheCioibza £h¢ cxammufxiiics s=,:rr=§rs:1ri£fsg we park ami a éamwse asf ihe fhwais to the Cioibza
þÿ�$�' ¬�§�z�£�§�Q�n�;�§�lPaxéa 322% view §£<;s4:r§fmeinSsisiiwH3. in Ssisiiw H3.

The §"3éi{`¥&I312i ICBG has w<:¥fi~f¢& clcmcly w§£i1'Ce;1serv=a££on Iflternaiiemal iz; '{§°:f<: cievsiopfmxmt<_zE`¢>or@sf~:rvati<>n
stmzegics for the fjkaibga }~¥ai_i<>na¥ Qark, agizfi wiki ccmzinua IQ do $0 for aiu: sex; fum-<'§i.ng cycis (ses iczzer ef sngypori
`§~err1 Rmsseli E\fi§§es'n2»ei¢a', Fmsi;1c:1§_of£3os1e+¢;vaLi<>_n lrzt2rn,ai§os;zxi_, Appenciix 3)-. Coslscwati-an1ni
þÿ ¬�§�<�>�n�f�s�=�:�w�a�~�t�_�E�r�:�;�1Enif;;;i=§'is§f~ division works 'w<:»fk¥wide with c4t:f§;1mma:£iim to de:v¢;:Eop pméucis and is opesz ma-fk@£s tim;
create eooilfsrnic inccniivczs QQ uoascesvs iLf';{$§'l° z;,a£um¥ rsscmrces mixer than fkzstmy iwzbirans. þÿ�C�{�} ¬�T�»�3 ¬�}�.�¥�"�'�J�=�§�[�§�Q�F�i

ms aaamsa §§':asm;Page*QQ*1,£:,<=m§n-.m§<=nwma:Fw? asm; Page *QQ*1, £:,<=m§n-.m§<=n wma: Fw?
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Prinwai =:=v@s\§ga¢<>fzPf$gm§ mmxm (ml, sw, §¢fs=f<>:f~;=,§§§W§iT»K, ¥fv§§JEam Meryggg

Intenmtiami ws éeve#.<>;1®f¥ cofwenvtion þÿ ¬�*�{�¥�i ¬�2�`�§�'�§�J�(�`�f�S ¬�Sin swariy 20 wuzztrics ami .aim has extensive expesieizce in tae.
1i¢v¢lo_pmfsfogmmst}1rc;ughg;1f;,;¢_;§»;;mnggyiga, fsfogmms t}1rc;ughg;1f ;,;¢_;§»;; mnggyiga,

Qofxmiazeii Wim r21e coaizxcas fsmbiisheii by iw: 1?an§ma ICEG wizh the govenzment and oféxszr instinztism, Qiw
esepesiése þÿ�<�1�i�' ¬�2�-�m�n�s�s�a�w�alima ,En_=;c:ma£iosea} wiii fixaiiibaie me fievekapmmzi aff programs wiih Qin: canazfmzzzizies in t§@¢
GiaQif0§`CkEr§q1ii 3aai will pfowfid-3 aiftirsmativw TQ xasosarcafs extfmtiasrx from the Cilfibfi Naizimzuil Park. Muci; cyfiim
irifcimatiou nwzdexi fo ixxzpiexnem Qnazzgc pfngazns wiéi be pmvided by zine; sawejy work aww being carried out in
Rahia Hermia, wiuieix wih he exisnéefi io ihs other Qoznmuniriss in the GuifofChi réqui tim are imown me haw; af;

impact an :hc Coiba Naiiemé Purim rfrsoumes.

kit, Bfim§iversify Inveiitwies In the flaiba National Park and mug þÿ�1�}�§�5 ¬�{�}�V�£�!�[�'�y
ikside lima; fiiw AP ieasalary,theprimaryuseof£636iizszésforthisAssociate??r<>gramwiiéimfm" salary, the primary use of £636 iizszés for this Associate ??r<>gram wiié im fm"

ma biodivers-ity inventories in £212 tcrrestriai ami mwine ecosysmms cafahz: Qfeibx þÿ�§�\�f�2�¥�.�l�i�C�l�1�'�t ¬�§�fPark. in nrcler se mice
ziévantage efavaiiakzie <:2f:§crtise and to pfcrvide 3 Ea-gi<::~1§ is_1ier_£a¢ctot§se= dwg d'is<:Qver"y nazi-ivizics of ihe, KTBG
we wiki foci-rs on zermsfriai piamts cm C<>iha_ Zsiamci ami Qciocomis in the ;;»ari<;'s masdne eeosysiems*

i},=1,1, Terrasirial ?!an£ Bimiivesitfg have-iiforgf
'

The prizxxary 112"33G~sp<>nsa>1'eactiviiyfarthisAssociaic§*r~ogramisthebQEa;zi_caiinvmffmryforCrziiafz activiiy far this Associaic §*r~ogram is the bQEa;zi_cai invmffmry for Crziiafz
Isiané, M mcaniiuneii in Section BJ. E , I, ihrz interim* semimn Qi? iha: _iséaszfl Es iar eé f uz1¢:>q;§@ramiisIilwiy ami is Iilwiy
yiaeiié aésiiiioaai ¢2°1§lZii1§'$ s;ma§¢;=s, We pmpase if; him Di. #alicia Ebéwiiezz,  tanixi who span; 4 years
saseiyixag the £3-:mf =:1f'Cf.fi ba islasui for her ¥'§a,§I3,, wméc ami is u=z1iqxs¢l;.» gimm e  or tézis :ask (ibéiex þÿ�2�=�O ¬�}�i�f�,
Ebiiwz and Casimviego þÿ�2 ¬�3�{�?�§�,see Ieéw sf auppon from Alisia ibékra, Appendix 4). Dr. i%>é§e2 wi!! wark
eiosely with §%§1erIC}3G boianisis and S'§`§2.i bcianisg .Miragm Cmrea {f&ssncia.ze ?mgr*af11 1, see iczimr uf auppon
frcm fvimjm iiwrsea, Appczadix Z}, Dr, Ibfiixerz wiil be working with twfx simiezzl intemx wiw wiii mzwiw;
ivséning wh_i§e wefking an her a.ssis.#;mf;§. Br, Ibéxiera <:s§i;m-aaa ihzfz lime ig as mini of 2Q{}f}»25{}O spasm sm Coiba

~1s§°<§f§a~@"§="rs1z§-@s¥i§>2f'¢"<5'§f§e"ff*r;°f.°10§"§§ei
éuring year 2, 259 ap-°s>:i<:1§-£3;zri!a:g 3/ffm Ee! 'E5{§ species énsring year 4 ami £60 spccécs cin;in_g -year 5, as ii beaoms
incrfxasmgly éifiicuii to ezzoouniter new speciécs. .{~}f:r`z>afium \fwillbesnarmziinmerlfmrixsnzsafS'if'£§I,-Km will be snarmzi in merlfmrixsnzs af S'if'£§I, -Km
ilsziffersmy UE Pzzrmna and the Rnyaé _'Eo£a.zii-ca§ Garéa-=zA in Maaifiéx, Spain, <

1`),f§.2. Marine Cura1Bio-ziiversity I:zve:11c=>s~y
ik; Gminxén ésetimam Heat he wii! þÿ�¥�!�3�B�K ¬�?�1�f�`�W�<�3 psf year io the (fisxbex þÿ�I�'�~�E�a ¬�¥�®�n�=�§�l_Park its east; af the S years ef

ihe jpmgxam. Ke wiii uii£i2;<: iizra HIV Urfacé, §§'?§E's 96-~f<>1:>£res»aarc& sf¢ssr,.:i ibat is fixiiy aqzxiggaszd fb; makixzg
m2;fi;§¢ <;<>§k~;<;£i@;1g_ Twin am. gm agiisaaixxi £59 <>1,:iosofa1A spfxzias ami 213 hm~é semis iscieractinians) in '£¥ze Cofba
iwéaticmal i'ar2<. wma Size specieg are umjuzmam, ilmey wiii be wliecied amd aheir immiaozxmy¢LFor both
kgaggafn as1d.uf;,Icamismcieswiihiniiaaepark,damwiéibesecoraiedwithfsgarriinfhefirabu_n<3azzs¢,;n'<¢fc¥§e cami smcies wiihin iiaae park, dam wiéi be secoraied with fsgarri in fhefir abu_n<3azzs¢, ;n'<¢fc¥§e
i<>r:a£i¢:m þÿ�{�b�y�i�`�,�§�Z�=�'�S�)�,�a�n�d�a�n�y�w�i�s�e�r�d�a�t�a�s�e�i�e�v�a�s�z�t�i�o�s�h�e�:�s�c�n�i�o�g�y�o�r�b�i�o�i�o�g�y�o�f�t�h�e�s�p�r�a�z�z�i�c�s�s�.�W�o�r�k�i�f�;�a�i�m�é�s�é�y�§�;�z�d�c�r�W�a�y�$�i�'�&�s�§�§�E�i�i�F�i�g�i�n�E�i�w�d�i�s ¬�0�'�f ¬�:�;�'�}�f�:�'�3�§�`�}�3�'�¢�2�r�;�§�Q�f�'�f�g�o�r�g�z�`�»�1�a�f�*�a�z�f�:�r�'�z�z�§�§�?�Z�-�{�¥�3�m�e�r�i�y�a�n�d�{�3�"�¢�1�z�n�1�z�'�i�n�2�{�§ ¬�)�3�,�S ¬�>�<�;�E�'�i�<�>�r�z�(�i�f�f�)�.�T�h�e�'�1�v�' ¬�3�i�§�<�w�i�i�i�x�a�k�c�g�z�l�a�c�f�a�1�a�»�a�~�g�<�:�§�y�b�u�t�n�e�a�t�f�:�x�r�;�¥�;�x�S�i�v�:�,�:�1�3�;�é�n�t�h�e�C�o�i�b�a�N�a�c�i�g�n�a�l�?�a�z�°�i�<�:�a�s�i�l�x�w�z�a�r�e�a�r�e�a�s�Q�i�a�i�z�s�i�a�f�f�a�z�a�?�f�h�e�p�m�r�k�,�b�u�t�w�i�t�i�i�i�n�t�i�n�: ¬�i�;�1�i�I�§�`�<�>�§�`�C�3�2�i�f�i�q�1�§�§�,�¥�;�§�¥�é�1�E�2�§�1�"�t�:�m�u�m�;�i�n�h�a�v�e�:�a�,�r�i�<�:�Q�i�z�i�i�i�v�c�n�r�s�i�t�y�'�o�f�c�a�m�i�;�w�e�f�t�!�m�a�r�i�n�e�i�2�x�v�¢�£�f�i�»�@�%�.�>�r�a�t�s�s�,�a�g�,�S�a�m�s�I�s�k�z�m�d�s�,�:�a�p�;�x�#�s�:�=�;�é�_�r�;�1�a�t�¢�§�y�4�5�k�m�n�m�b�w�e�s�t�»�;�1�§�`�C�<�>�i�i�>�a�I�s�l�a�n�é�{ ¬�;�`�i�I�;�m�r�1�:�m�d�¥�\ ¬�I�,�a�-�i�f�é�i�§�§�*�'�?�}�,�H�i�s�@�\�r�a�£�t�l�x�a�w�i�l�o�f�i�i�w�0�0�5�3�1�5�w�i�1�'�l�'�§�i�n�t�h�e�i�l�f�a�i�b�e�i�N�m�i�o�z�m�i�?�a�r�i�z�,�a�m�i�w�h�a�t�§�z�2�;�f�>�a�:�-�3�o�f�i�n�t�c�r�e�g�i�w�i�t�h�i�n�z�i�z�e�G�u�l�f�Q�F ¬�I�i�z�i�r�i�<�§�1�1�i�,�w�i�l�l�h�a�v�e�b�e�e�n�§�z�i�f�:�z�1�_�i�"�i�'�§�e�d�a�n�d�m�a�p�p�a�w�r�z�i�§�z�r�z�'�i�a�g�m�e�c�o�a�r�s�e�o�f�i�h�c�E�C�I�E�G�p�f�o�g�r�a�m�,�H�i�s�t�a�x�o�a�m�m�i�c�w�m�k�w�¥�i�i�b�e�s�u�p�p�m�r�a�d�,�i�n�p�a�r�!�b�yby i`,§Z='S), andanywiserdataseievasztioshe:scniogyorbioiogyofthesprazzicss. and any wiser data seievaszt io she: scniogy or bioiogy ofthe sprazzicss.
Work if; aiméséy §;zdcrWay$ i'&s§§EiiFig in Eiw þÿ�d�i�s ¬�0�'�f ¬�:�;�'�}�f:'3§`}3'¢2r;§Qf'fgorgz`»1a f*azf:r'zz§§?Z -{¥3meriy and {3"¢1zn1z'in þÿ�2�{�§ ¬�)�3�,þÿ�S ¬�>�<�;�E�'�i�<�>�r�z
(iff). The þÿ�'�1�v�' ¬�3�i�§�<wiii xakc gzlacfa 1a»a~g<:§y but neat f:xr;¥;xSiv:,:13; én the Coiba Nacignal ?az°i<: as ilxwz are areas Qiaizsiaffa za?
fhe pmrk, but witiiin tin: þÿ ¬�i�;�1�i�I�§�`�<�>�§�`�C�3�2�i�f�i�q�1�§�§�,¥;§¥é1E2§1"t: mum; in have: a, ri<:Qiz iiivcnrsity' ofcami; weft! marine i2xv¢£fi»@%.>ratss,
ag, Sams Iskzmds, :ap;x#s:=;é_r;1at¢§y 45 km nmbwest »;1§`C<>ii>a Islané þÿ�{ ¬�;�`�i�I�;�m�r�1:md þÿ�¥�\ ¬�I�,�a�-�i�f�éi§§*'?}, H is @\ra£tlxawil tlxawil
of iiw 005315 wi1'l'§in the ilfaibei Nmiozmi ?ariz, ami what §z2;f>a:-3 of intcregi within zize Gulf þÿ�Q�F ¬�I�i�z�i�r�i�<�§�1�1�i�,will have been
§zif:z1_i"i'§ed and mappawrzi §zrz'iag me coarse ofihc ECIEG pfogram, His taxoammic wmk w¥ii be suppmrad, in par! by
1=$§G þÿ�§�J�n�i�n�;�x�a�z�'�i�'�i�»�;�:�z�z�i�a�f�L�i�m�§�i�' ¬�3�'�/�i�i�i�i�n�z�n�x�z�s�e�u�z�m�F�i�x�x�'�i�i�z�e�(�E�¥�X�{�§�!�i�0�E�3�`�§�§�C�w�o�r�k�I�? ¬�£�3 ¬�&�S�&�i�(�§�'�2�0�§�f�§�e�n�t�§�£�'�y�n�e�w�s�p�e�c�i�e�s�(�a�nin ;xaz'i'i»;:zziaf Lim þÿ�§�i�' ¬�3�'�/�i�i�iin znxzseuzm Fixx' iize (E¥X{§!i0E3`§§C work þÿ�I�? ¬�£�3 ¬�&�S�&�i�(�§�'20 §f§ent§£'y new species (an
wimafcfi wso nina per ye&;*)» A5 an exgferi in the ecomgy am! popzxizaiiozn eiynamios ofcam reefs, ané vsiih

_

extensive expexienw in both tha Pafzamanian fiarihhean and Paciiée, has is highiy qxeaiifixxi for iiza garcxpoaéé '9Vf)£";{
jacs ifzslécmf s\.z;;;;»;>~:'1 ti°a;»m li.{iu;=;méz;, Agipenziix 2). 'Fm cami þÿ�f�}�D�i�£�)�f�§�!�;�{�3�f�$�S�1�"�l ¬sxaiiecis wiik be s§or<.sd in ihe Muses'

Z~@0'i<>§ia, fisazueia de Eiologia, {Iniv»e;u=;i&ar£ de: Cuf-mf: Rica KJJCR) asd par;;ly;>¢s wii§ his cirqaoaiieai ia i¥ae 2353, Sw
5;2z2';§'§hsonian E aa¥ei§1=tion's Naéionrxl Mmzesm oi`Natura11~I§sm;y ami s¥ the §S'fus¢uz3§_ <>i'C»:>m;para»iiv=: Zcxuicgy,

PHS þÿ�3�§�£�3�f�?�5 ¬�3�{�}{Qf3`~'. i}i§!£iI} Pggg þÿ�_�l�3 ¬�?�>�$�_�§�<�<�_�_�_ Gsnmuaiim ¥fof'mat=Pag<;'

 ¢,WMNm".WWM-_~"@m..MWW.



F#1°=f=i§»»i ¥»we»1wwr.ff*f<=Qm mafewqam mx. w§¢¢m;§5§~RW¥f3i<. ygirggmmggggagg

Flazvard Unisfézrsiiy, Cambridge, ¥vIA. The marine §`3§éii`¥f b=iodi'~fersiEy hzvezxsioriexs in im Cuiba ?\3a2icria¥ ?,a;~k wiil
miudc $353 /:usd cyanabamezia, izofiu of which arc impurtrmi rziemems þÿ�s�f ¬�1�1�edrug diecovcqf mmponems of&1i§
þÿ�1 ¬�f�f�B�{�§�{�[�\�§�;�§�;�»�:�)�@�i�i�»�i�f�¢¥~'rf:+g,mma= 1 ami I$} aw 21 majm f:.=<:»r1z,;>ss-:sem 0213: þÿ�¥�'�@�£�§�@�2�i�§�' ¬�¥�.�h�,�g�m�g�r�a�m�,�Y�i�w�s�u�r�w�y�o�fþÿ�¥�'�@�£�§�@�2�i�§�' ¬�¥�.�h�,gmgram, Yiw surwy of
aégae and cyanobzcmria wiii be Qavréezi out by Dis, Biii Gatwick, Vaierée Paui a_aMcI»*ha£i{Ass<>cime McI»*ha£i {Ass<>cime
Yzfxgram I}.

i>.4.3=. f¥'§§¥"ifl$ Maersatgsre and Cyaxmhaeterix Qkfmiiversizy Iizaventary
We =.mi'ici;>ata' ihaf at Eeasé om oolizaciiom zrip per year will be maée QQ floéba I\?§zt§os;a»1 ?axi< ky Gregesz Stan:

liniversiiy paxtinipf.-:ms (Kiss. M<::§'%nai§ afxé Gefwick), Two vounhmr specimens for szsbznission io tba: S'"i"!2'.i and*
Uxiwszzrsity o§`Parxz;r11a þÿ�§�`�!�¢�i�"�1�B�&�§�i�`�§�§�(�S�§�S ¬API , þÿ�S�<�>�c ¬�§�<�;�;�»�;�;3115) will be prfsparsii from sash msmmailgal af q,=a11r;§;»a<:t@;i1>,i
sampia e;>§E<=f;¢£f¢fi, Cwiiemiian sampi-£13 wiiE ihfm be tz'a11§;>=:;»f£eé to *Cfssgun fm" exi1:axa==ti`a>na,np$e¥i"ac1E=3=1a££c>n{s;spm p$e¥i"ac1E=3=1a££c>n{s;s pm
a:fAI*i}` iz; Qxegurz, me aigai s;sec§;nf:r;s wilii be i§I§¢mi£Eef;i wiiiz assismacc from Dr, 'wfaifszfie Paai when nmessafy for
more pwblexnaiic qmies. þÿ�§�é�e�;�z�i�"�i�f�§�¢�a ¬�£�o�r�x0§AH`I£'\§i`£33}g3.§ wiki be mme primariiy wiiix the aici afw/Q cannzrelaensisfe
gufém by Li£ii@r am! ¥,itt§s:z, mic for the Caribbean flora þÿ�(�2 ¬�<�3�i�}�§mad om: for Sami; §'a<;if§<: fiom (2£`>£%3; sac API
Sexzticm }T}$?}, We aixo i.ntcn<§ U3 asc tim e'.xtens_iv¢ smvsy' zéata sesaiéérxg ffozzz, za Yhbv praise-t by Wyxor (29132) some
af winch are ymeated oniinc (Wysor BSGQ). "`i`hf:se tfmmmic recaxffis; wiii he alédefi tm thx: 'a§=:>dia'¢z1'§Lii§/if§2fen£c=ry
dambasezs niairitxineé by Assoniate Psragmm 1.

13.5. i*r*fwié§tz~g Selected i*lan§a and Qeincurais for Ikzzg Disezwe ry
I;}.5,I_. Hrng l3ise4wez'§f fwm 'fe-rresiziat Hants Co§kze.2eei in the Cnilaa Naiianai l"ax'kA

When sgwfxies naw to 'ctw }T*:mama £CEi"i are s¥Escmx:sr<:§ mam the bo£:imffznsoarieséescribedinx§w imffznsoaries éescribed in x§w

gzreoaéing section, pmt; wi¥l be siored in @I§`!2H`i{}] ana; $2-Qfefé ir; Frwsferrs am G@iba§sEaf_1é GF in Qzc: bielvgigai
Eamrstary on fha Esiand af (Zami de Tierra, Samples wiii iixen iw $¥1ip;;§:asnecessaryiv$'3`R,¥iaxbmaratonéss as necessary iv $'3`R,¥ iaxbmaratonéss

lsirzg boats ami ierrws£r£a¥_ tramporiaiiaxx fwfr; A?\EAPv§l mf we iabofamry an me Exizmei of`Car;a¥ da: Tierfsa. Qiasiés

þÿ�"�f�i�i�l�i�`�E�é�~�£�"�§�é�}�@�E�i�£�:�'�é�T�§�'�§�&�§�V�"�r�'�£�:�i�?�3�i�*�I�é�"�§�'�é�§�"�1�*�~�§�'�{�'�i ¬�!�"�(�"�¢�°�"�l�§�§�i�¥�5�"�[�§�E ¬�'�§�_�1�?�<�}�'�§�f�é�i�i�s�&�T�}�°�§�E�=�§�»�c�i�`�§�é�I�5�E�¥�"�`�§�`�é�i�§�E�"�é�i�'�i�i�Q�§�§�i�`�i�%�§�»�¥�§�£�§�§�"�2�{�i�i�£�?
""  A"»""»" " 

Qy¥oimc§~c zicxévity ir; time i:§i<>s;§a§_:ays þÿ�e�E�¢�s�\�:�r ¬�=�§�3�¢�<�§in f¢».ss»:>ci.§_£f: pmgafzzm $13.

¥)*§.£l. 33mg lkisfefw-ery from þÿ�f ¬�J�'�;�2�£�=�3�c�Q�r�a�i�sfrom time iloiim þÿ�?�' ¬�a�t�i�n�m�1�¥?ark
This pmyici has been iniiiaisé thwagh uoiiahoration wizis za prxzvimzs s£uf:`l-ant of this 15rzi=,fe;~sity of Fanama,

33/if, §Fv'!ar~cei¥n<> Gutiémxzz, who is mzrmntiy gmrsuing fi<::<:t<>raE sfufziifzs in þÿ�S�;�1�2�s�i�z�2�_�( ¬�¥�¢�:�s�c�a�'�i�b�e�i�1�;�$�.�;�:�s�z�§�Q�n�(�1�4�)�,�2�%�\�s�;�§�1�§i1;$.;:sz§Qn (14), 2% \s;§1§
many om bia21$say~g1.:iéezi §`raci§amaii£>n_ in lk, Rigu®z'a's iabofatmy in Spain* Extrarr-ts nf' thawte 1"arxanz2zn'i21z§
Qarais wiii be prepzwed in the SET-LX izmoratories cuzz~¢zn£iy hx use by £iw §C§?#£`_i program, w;§n,g pzvtfswis
e5iai>I£$bcd, by fixes Rigneza iabomtory {F'$963,Extractswi}£bemimiforantiparawiéieandcywtoxiéa $963, Extracts wi}£ be mimi for antiparawiéie and cywtoxiéa
asiivi if in ééxs þÿ�m�e�a�s�s�a�y�s�e�s�m�h�m�h�e�d�i�n�A�s�s�a�f�é�a�i�e�¥�'�r�<�>�g�r�a�m�2�.�A�l�l�o�a�l�i�m�z�z�i�e�n�s�a�n�d�r�e�<�:�c�z ¬�l�¢�1�@�c�£�i�o�u�aassays esmhmhed in Assaféaie ¥'r<>gram 2. All oalimzziens and þÿ�r�e�<�:�c�z ¬�l�¢�1�@�c�£�i�o�u�a
Qfoctocamis 'wiii be c»oi:.§<;idcm' with Qi; {"iu2§mim'§ studiafs ami wili fact feigaiiw Que usa Gf P5233 .5J¥i(§2§, 2;¥,£i;a;>11gl§
f;;;;;;;g;;»1 ig y;;~;;;ne3£¢xi fbi* 23s, {3§5';mzm'£~: þÿ�£�2�1�x�. ¬�m�#�2�1�T�i�i�c5;tudim,=:$_

_

}Z},§, iiséng Waréd .Ei ariiagge Sites Eta tus far the Giiiba Natiemzi i'ari4 to Namaste the '?rai'f.:cti<1s;V of the

i"aa~I»c and Additional Fmzriwnisizag Acii#fii'ies

'Wa wiii wfark tziusaely with ANAM ami UNBSKEG in þÿ�£�3�f ¬�} ¬�f�f�£�1�1�'�§�3�Q�a�£�}�Ctm (Kaiba Naéionai Park atm þÿ�l�L�§�f�} ¬iisi; Qff
Wald Heriwge þÿ�3�f�; ¬ ¬�3�S& process which iakes apfpwriimaiaiy 1 year i?1'<3rra the time 01" szibmiwion (1.f&¥Tll,¥§Z¥`§' '24,
2903, gxafs. -cram. frozzi Maqiaazm iiokkofzen, é'.ssoeizr¥_e fixpeuri, Nat'um¥ þÿ�E�"�3�e�r�i�£�a�g ¬�;�,þÿ�U�Z�~�%�'�E�E�S�, ¬�{�L�§�}�,As s§a£¢#;¥ in
S:'; ff1,3,`i ,, the aéciiiim of tha Cfaéiixa Natiamal i"a_f§< to the iéxi of "~V§>§§~e% .Eicriiage Sifes 'wiii fzmi-§'»;a'?;e ihe
sfzerrch þÿ�f�' ¬�>�r2rci=£¥it§o£1&l ftixxés which wili ¥1¥¥a:>w' us in i_ncreas¢ Qu: impact ~f>E` tim afxéviiics ,s 1 

 »
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Psmpa! iwasEgsa¥wf§'.mgfam Qiireezriar (Last, Férsf, þÿ�E�v�!�i�¢�f�: ¬�£�e�}�s�§�§�§�§�}�{�§�'�§�C�§�§Wiliiggjg §j'¥_§§1g

;{i} T0 swat: ef as trfast fuzui *»vhi=c§a wiii be uscé in iiuxfi the lfmgqeml- p1'ot¢4:ti@a -af tm Ceiba IZa.iio~nai Park, "£`hc
xzsietcrst gcmralw from msticlllidwa-zzifi§f¢usecifopayforitemssuchasmaimwzsmce<11'bu<>.ysamiradarsand mst iclllid wa-zzifi §f¢ useci fo pay for items such as maimwzsmce <11'bu<>.ys ami radars and
iwléxries <Zaf§ar§< guards.

(ii) To in¢reasf=i21¢ soaks oé`h¢;=§.h fzzzzrifzf; ami t<:rrr:s£1ia¥ bioéiversiiy imf<:nt<az~i¢s in -the Coiha Naninnai Park
éescribixi in Seciiarx QA. Aéditionai iizndg w<,:>u¥d ;:e;~mi£ snare fveqaen: trips Qc tim gawk z1m;£svr>§i§ faciiiwte ibn
aéiiiticraai þÿ�i�n�v�o�i�v�a�m�e�n�t�<�:�2 ¬�?�'�a�z�1�a�z�z�1�a�r�1�i�s�.�f�;scicaziésts mai smdonas.
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Pffmipas ¥f£';$tS§iga1»¥{;r!?§'fA§f3s}1UiI¢$iG$°{La$l,?§!`$!. r¢zeéfxfliiiggglienvf éfxfliiiggg lienvf

E, §{£I£*fIAN þÿ�S�(�3�B�8�`�£�Z ¬�5�'�E�`�3

§"l43f1¢

F; VER'§i§.33I{A'fE ANIMALS

Nomz

G. LEfl`E§A",i`{}i°{E C3"{`i*§¥3 -

}%,§§c:12 ffriianai SR Iwxeriszm. §994_ þÿ�}�x�i�:�\�§�§�l ¬�5�`þÿ�a�f�?�3�1�f�f�£�f�a�'�1�p�§�Q ¬�f�}emzem Paavgie. University ai £='§,av,=aii ?re°.>ss,, l~1wf>oi§¥m,
¥°iawz1é:i_

Bwaizona GM 3;¥2'i§ QEM Guznvén, E998. Eneuesra 9oz:i»;>~»ciégica iie las gsoblacianes msicislaReservzx cis la Reservzx
Bislégiaa Cayf:>s Cochifm, i>i<>r1¢§°;1.ra§. 1'2é:v.,é'i¢;>3~ imp, 46:39-'55.

Brzzeéy Q ami HM Ganzmém. 2433. A new þÿ�s�;�z�f�;�<�>�i�»�@�V�o�§�P�a�c�§�1�'�?�g�o�r�g�i�a�(�C�-�u�e�i�m�1�°�t�e�w�£�a�; ¬�¥�¢�t�o�u�¢�;�f�.�r�a�'�§�§�i�a�;�{�3�;�>�;�~�g�Q�;�;�§�§�¢�;�i�a�¢�)�f�m�mVo§Pac§1'?gorgia (C-ueim1°tew£a; þÿ ¬�¥�¢�t�o�u�¢�;�f�.�r�a�'�§�§�i�a�;{3;>;~gQ;;§§¢;ia¢) fmm
Paszami. iiofafax-Q 228; MQ,

@E,E;%mf§faL,FsfiahflarxusI:mdMSépasiding-,;.19%,Regjé:szRisk;.é:zmp-basedi¢::ffcarer:s*<>f1}zreazszoffm E, E;%mf§fa L, Fsfiahflarxus I :md M Sépasiding-,;. 19%, Regjé :sz Risk; .é :zmp-based i¢::ffcarer:s*<>f1}zreazs zo ffm
Wor£rfi'~; cami f'@@},§., Werié Rezsonrcss Iazstituie, Washingion 3.3.6.

'C35i3`£}"'i§¢`§i} S, §,§'$7. Horayfmfna del Parque Nfwéfmfzi és Cgifim {Z~'anmr:ri}, Ed, Casirovieéa, S, Ageazmis-1 F;Espaiis§Za
di: Qcsapexaaién In$<>mzxc§f;=naI, ¥\fia§iriSpain, Spain,

Cssimviajsf S ard A ihsiiwz. 21301 . fifigen jf z¢1f1»é!§s§s cie la divmfsiéaxfl bifaifégirza Qie R iséa de þÿ ¬�3�u�i�'�E�>�a�.�_Qrmfczw.
fihzzlxmbre, 131932.

Ci1r§s£ic ?, White A and B £3egui_t, 2692, Srar1:irxg;p<>im or soiutimm? Cofwm<§u11%ly=-based marine proreciizd §ma'~3 in me
§"}ail'§ippi'ri@5, Jivufmzi aj.§§nv£mr1;nen£af Mar;agasf:3r;_f 536; ME 4454,

(foams Ag zmé JA þÿ�0�§�>�§�:�=�E�9�9�6�,�T�h�r�:�g�e�s�l�r�r�g�i�z�c�v�o�l�u�i�i�o�n�z�a�f�i�i�m�e�C�e�n�i�r�a�i�A�r�m�a�r�i�c�z�m�é�s�é�h�m�u�s�.�i�n�E�`�:�f ¬�}�l�`�£�-�£�C�f�£�?�f�£�a�n�dE996, Thr: geslrrgiz cvoluiion zafiime Cenirai Armariczm éséhmus. in þÿ�E�`�:�f ¬�}�l�`�£�-�£�C�f�£�?�f�£and
' þÿ�E�n�v�§�z�w�:�r�r�;�e�:�z ¬�.�sin }'I"<.;»;Jica! fiericzricaz, §.`$;i{s) KC. Jaakson, AF. Burid and AMG, Ccaws, p Z1-56,

,

þÿ�W�' ¬�f�_�§�f�s�§�§�"�5�'�;�'�-�f�§�9�?�'�;�"�§�2�"�§�§�c�S�"�g�§�f�"�=�~�r�:�f�f�i�f�5�;�§�¢�§�1�§�g�y�"�§�w�i�§�z�§�r�§�"�1�?�a�f�:�§�¥�i�'�§�"�a�"�s�f�f�a�1�'�r�f�§�"�@�"�§�f�;�i�"�3�'�*�'�"�¥�.�i�f�f�f�é�;�»�§�;�'�&�r�*�z�t�f�:�§�}�2�"�"�§�?�M�¢�"�:�<�3�*�"�#�f�1�"�f�"�2�¢�z�§�§�§�f�s�;�f�*�.�@�,�"�'�f�,�>�2�"�,�»�;�§�'�,�»�'�i�f�'�§�'�¢�>�&�r�'�f�;�"�'�"�"�"�"�"�"�"
Smitkssxkzzsan 'iirazptcai Rjesaamka þÿ�I�>�z�1�f�,�f�t�§ ¬�m�,Qakbva, Regnbiic af ¥'ar=ama, pp. 5?i~é»4.

§3'5m>y Will i93?. Fiefa -0FPa§1ama, Chaciiiisi ami irzefex, þÿ�`�£�'�~�f�{�E�s�,�s�o�u�;�~�i�8�§�s�i�f�m�§�¢�:�s�=�.�i ¬�1�¥�a�r�d�<�2�;�x�z�,Si. Louis, 5/IQ.
iéabknwski K., Gfziiegos Y, ]'°f0f$§Il2lI§, J ami A Mapa. ZQQI , Fact Sham on Ivianagfazxwnt ofbiim; C<;>as1E,a,§ ami Madxsfz
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