WD 20041044185 PCT/ SG2003/ 000266 RECOVBI NANT VI TELLOGENI N ENRI CHED FEED
CROSS REFERENCE TO RELATED APPLI CATI ONS [0001] This application clains the
benefit of W 308H04i8% es. Provi sional Application Serial NECT8G20438002¢3
filed Nevenber 12, 2002, the contents of which is hereby incorporated by
reference. FIELD OF | NVENTI ON [0002] The invention relates to feed

technol ogy and to reconbi nant technology and in particular relates to feed
enriched with reconbi nant vitell ogenin. Enbodied in this invention is the
use of live reconbi NRBGOMBINANT VITELLOGENINEENRIEHED FERPEd and t he
devel opment of mcrodiets for |arvae. BACKGROUND OF | NVENTI ON [ 0003]

Vitell ogenesis, the formation of roteins, has been extensively

studi ed. ¢HOSS BE&F&EEC&EO&EM@D/AﬁﬁL&CAZPQEIS i pophosphogl ycopr ot ei n

precursor, vitellogenin (VMtg). Vtg is synthesized in the |iver under

estrogen L@B%]ge”%ns zﬁ%‘i icatRd &él}hsqﬂéjbérlbﬁfjoﬂﬁ?ﬁﬁedtété‘t@'P?&\hé?&?él é)fnphcaﬁ@t%és%hﬁld

into the stream sequest er ed oocytes via specl
recept or sNoLeOu25263 iled NOEMber i1202068, the 2dHih)s ofivhinh jsrieegbyaincarpbiard, byt g
is cleaved into subunits of yolk proteins, lipovitellin |l (LVI),

. phosvi t i ferenfg- | i povitellin 11 (LVI1). Vtg serves to provide a .pool of
am no acids for the enbryos, and also functions as a carrier protein for
phosphates, |ipids, carbohydrates,” ions (eg. ".Ca2+, Mt+, Zn2+), vitam ns
and possi BIFLDIGF BINNENTYDNppi ngt on and Rai khel , 1998). These essenti al
nutrients amassed in the yol k provide exclusive nourishnment to the

devel opi n af all ar.o ials. For nost fish, the .
new y- hat @H@gﬁ | ar énEWf] Hﬁgpeﬁéogg?qa{%ghl}?hﬂqyl @r‘i{'so FeCEmPaal gFSF’ko]g%Yca%H I
first feegirpgular BRGS0 f&rd%%hédowm&éo@ﬁbaﬂﬂt enegédih O'Enﬁfodfehfin i3t kovestiel ns
in the oocyte and the ability of the enbryosto utilize ol k reserves

are cruci islth¢ ose <pfeymvfmm@mbment§ tie cesieh liyonoape@pisdirs: ek and.:tthq gvelppmenigof
cruci al factg(ij g ]gw gl ng larva] quality and survival. In 1 WO 2004/044185
PCT/ SG200%/ G584 icular, |ipids have been shown to affect the spawning
and the egg quality of many fish species (Sival oganathan et al., 1998).

Def i ci encBACKGROINDYOF INVENTEINT atty aci ds (PUFA), in broodstock has
been |inked to reduced fecundity, and lower rates of fertilization and
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et al.,, 1991; Li et al.,, 2003). . After internalization, Vtg is cleaved into subunits of yolk
proteins, lipc;vitcllin I (LVI), phosvitin, and lipovitellin II (LVII). Vtg serves to provide a
.pool of amino acids for the embryos, and also functions as a carrier protein for phosphates,
lipids, carbohydratés,” ons (eg. “‘._‘(Eaz’L, Mg?”, Zn®), vitamins and possibly, hormones
(Sappington and Raikhel, 1998). "These essential nutrients amassed in the yolk provide
exclusive nourishment to the developing embryos of all oviparous animals. For most fish, the
newly-hatched larvae continue to derive nutrients from the yolk sac until first feeding.
Hence, proper formation and deposition of the yolk proteins in the oc;cyte and the ability of

the embryos to utilize the yolk reserves are crucial for reproductive success.

[0004]  Broodstock nutrition is a crucial factor influencing larval quality and survival. In



is high nortality at the early stage of |arval devel opnent presunmably due to
poor egg quality, small size and sinple digestive systens at the start of
feedi ng. OMO3PIHMEIBReys to enhancenent of biol ogi cal pemIREALHPLE

t hrough feed technol ogy. To maximze feed wutilization, diets targeted for
speci fic devel opnental stages of aquaculture species, and high protein live
feed including yeast, rotifer, and brine shrinp have been fornul ated and
tested ([rtieginMpis lRbe deen sHBBD10 bhifed MinspawaAB@lindhe elog ajuality ldI%any fish
However, rotifers for instance showed batch inconsistencies in_nutritional
val ue depgseichSizalogansiianst phel3P8)-c Dabiieneyf nad polyunmousted fathhacids (PUFA),
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broodstock, in particular to_increase the survival rate of |arvae. SUWARY
OF THE | NVENTPTR 2pdbyval stagekinyelstion i protepisasd serbohedraigp didieatasithal dipids play
constituent. in. the yal T t e 1NV [, 2N [ rt on the
recogni ti%%g{]ﬁi&?ﬁ #d‘é?‘”‘ oug éﬁégﬁzg%oorff% |n? ;1}} rlé%gk}fg\fqugg?gtﬂasl., Ii!%g@'odstock egg
quality may be inproved by providing a feed enriched with yol k proteins.
Since yeaf005}s a Gonwideabdle rasedromuias itesd ,conducskal onuhe tratGoml reqiiremeyast
strain for synthesis of _single cel] protein, actively producing the

pr ecur sor CORMEISIaLY pr ouSE  animals. {auk mRortast Rrobliemdhe aqusculiyre pRgusirk GPeAUnteReor v,
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provi ded a reconblnqn expre53|on_vector.mhergln t hé expression vector
conpr i sespratein tivt feedantindigparyeastopmiferbbyd brinekgdinmp havepbesmfoamylaigd enditestadhe
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i nvent i onshowea batchSnguneiétesieids n nitriaiosg &alue depdadingodn theliqsimaryifeetoSe e er, use
as a feed or feed additive, such as, for exanple, yeast wherein the

eukar yot | 9Hdst Webnpe diereagiorelashralagys vesst cansiched by rigromgbinanty eehnplagy bas -
enbodi nen t i i . I (A di nrent, the

t ransgeni E():e%gg]fgsat&gtc%f(%ég?% wt%dn%ﬁ%%?mesﬁ%r?%ﬁﬂ?e:ﬁﬁ{t ?%c%jlﬁpgl arly expresses a
reconbi nant vitellogenin. [0011] In accordance with yet another aspect of

t he i nveniti0d6], t Ader renpnohovederaa meetddr improveddieed Son@vifaeouselastae ofnd.
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SUMMARY OF THE INVENTION

[0007]  Yolk proteins represent the major nutrient constituent in the yolk. The present
invention is based in part on the recognition that oviparous larval mortality and oviparous
broodstock egg quality may be improved by providing a feed enriched with yolk proteins.
Since yeast is a low-cost micronutrient, we set out to construct a yeast strain for synthesis of
single cell protein, actively producing the precursor of yolk proteins. Without being limited
to any particular theory, it is believed that such transgenic host expressing recombinant

vitellogenin proteins may partially mimic the natural yolk formation process and thereby



conprising fish oil. [0012] In accordance with yet another aspect of the
invention, there is provided a nethod for increasing the survival rates of
ovi par ous |VOve/044188 a net hod for increasing broodstock PEFECIHENU002660f an
ovi parous ani mal conprising the step of feeding to the larvae or to the
broodstock a transgenic host, or an internediate |live feed that has been fed
a transgenic host, including a transgenic yeast according to different
enbodi ment,svidk ahRRosehoe0EdREE of RSdeks fon 13640md BRERIsWck PadRbIa) YeheficiAshect

of the invention, there is provided a method for enriching an internediate
live feedopingloviaraystirwalsuepvafratteadi/or@viparausdroadsiockegg geality.i ve feed a
transgeni ¢ host, such as a transgeni c yeast according to various enbodi nents

of the i ion. [0014] In.a specific odi ment, the internediat ive
Peed s AORE NdnePertithes’ G B85 Rpsht of TCH RN oipytirshahere Bondiird,
anot her agpembin@ht dpfeskion SREILPMhetdheliR dxpredtion VeQEr B&BpRfes hOGRMBEAMMbene
vitell ogenin for delivery of a therapeutic material such as hornones,

vi t ani ns, oprirabdy dinked itores praumeien uehestin theipgometer ke fmatiopglain @owkesstiehosin

ovi parous_anjal . [001 O he ¢ts and features. of the present
i nvent i ons‘\)\ﬁ’{ge}%‘i‘%ﬁé ag%ﬁf]a?’r@nt%eqa%&ﬁtﬁvc%e of ordinary skill in the art upon
review of the follow ng description of specific enbodinents of the

i nvent i on[goYYX ONjikiReEdrascsiwith bh@hacapeqasith grdsegtinesntioBRilgre RESORIdET 120N OF
THE DRAW NGS [0017] FIG 1 is a_schematic representation of the rvtg
expr essi otiansaenie eskarygtif hostsyitablsafor ase 9 Q(f%‘ggS)SCF?)@i\@’ZAC:aWGh \6g{oa SKAPPGAPZA.

pastori & YieroRRERIT ft. SRR sl Lo PSR Ty how Vel Fneo QAP R il

The hybr i ghBadimerts of giedhvéntibn. HI S4 is to control for differences in |oading
amounts. The nunbers below the blot indicate the copy nunber of the Vitg

expressi o ssettes based on the ratjo of the densitonefric intensity 'of
the. vt gbal@I0E o YR oR ePERDE I NeT GhA S B oFY. SPRiRR R HofvEpuoh

vi t el | ogepiAcaiuidyaix pARRATGBEcBh AR Yidlogesinght of 194 kD from the lysate
and nmenbrane fractions of transgenic yeast clones indicated. [0020] FIG 3

depicts the effects of nedia conposition on the expression of the

r ecombi nat01} t elln eerondance watheiehanqtisry 2aspect-pichy inventiony thgse irgyided agnethod
reconbin Vi 0 ' i }.0 I Ltlqgns.
[0022) P i afirbBingBETbih G BOARRLANRS eyl WAGL PR Lahesclit AUt BoS0RG'O B
for two invertigeiidudhg pasinegenic gdast)esomyprising cultusingktbe ftlansdgenia kosatin wediao a
native P. pastoriﬁ control. The inset of this figure shows the increase in
total ami HEPRIEYE Yent for transgenic clone # 6

[0012] In accordance with yet another aspect of the invention, there is provided a method

for increasing the survival rates of oviparous larvae, and a method for increasing broodstock

egg quality of an oviparous animal comprising the step of feeding to the larvae or to the

broodstock a transgenic host, or an intermediate live feed that has been fed a transgenic host,

including a transgenic yeast according to different embodiments of the invention.

[0013]  In accordance with yet another aspect of the invention, there is provided a method
for enriching an intermediate live feed comprising the step of feeding to the intermediate live
feed a transgenic host, such as a transgenic yeast according to various embodiments of the

invention.

[0014] In a specific embodiment, the intermediate live feed is Artemia nauplii.



grown in different culture conditions. FIG5B is a graph showi ng the am no
acid content of the listed amno acids of transgenic P. pastoris clone # 6
rel ative t ove 200485 P. pastoris control. 4 WD 2004/ 04418§T/5G2003/000266

PCT/ SG2003/ 000266 [0023] FIG 6 is a graph depicting the relative anount of
the indicated fatty acids for transgenic P. pastoris clone # 6, grown in

t he presence and absence of fish oil, relative to a native P. pastoris
control . [hogs) NSe} mu&e?easgeaptaf 48Pl il iibhe thé?é’r@aﬁx%vid%dt géAlof! teebibmant ent
for transgenlc P. pastoris clones # 6 and , ative to native P.

past ori s ¥\i8logA86 Hr. delivoyt]a tﬁexgpmmcina;d:rmlvsucthm Hoeemehes, sitaihBis3m{merd), io1B0: 5

(n-3) and- 22:6 (n-c%;jl i‘?’ total i fromArtenma larvae fed 48 hr with
baker' s y%és‘i“c%? tcthe matERal g F%?fe?é‘)o"]@ws(ap?rﬁﬂl a pastoris),
reconmbi nant yeast clone #6 (#6) or reconbi nant yeast clone #6 cultured in 5%

cod 1ivefpops) (%ﬁhg}%’sgédrt]s) and:ﬁﬁt%re@ro? t]ﬁ’@aﬁr@sentsﬁlv@xfméﬁ Wil b&RhR @?Hﬁh?to t[]@éa25) -

Fi gure 8 shows the wei ght and survi val . nossanb [ arvae
di f f er ent oftorpimsryoskilt dmrthie raatt uppngedew\of dlset *oilowxﬁg)daﬂaymon(oﬁ)spt@ﬁgtemboﬂlmeatsv ae

fed 20 days,with .different .t s..or combi nations of yeast. (B). Weight of
| arvae fe%‘s%mdawwmnwwﬁ\gﬁ theageampagymg figli%iat i ons of yeast. (O
Survival of larvae fed 20 days with different types or conbinations of

yeast. DaBRIEF?)EmuFTﬁﬁ\JQfFTHEJDRmeGSWe [0026) Figure 9 shows the
| engt h, wei ght and survival of 0. nossanbicus |arvae fed 10 days wth

different t ’?es or conbi nati ons' of yeast and another 10 days with Artem a
(wild tyﬁﬁ@i 1 (AFlGedgish aoschemetiagepresentetion a8fs thei T itedexmression Vegipess be(-

vel oht - of D AEZRe S e SRR B et YERESDNGARER O comi nati ons of | yeast
and another 10 days with Artemia (wild type). (C Survival of |arvae fed 10

days w t hjpdig]f er enG ZA(FSB@WQ% mﬁl’ﬁ.hﬂ@ldt(vﬁsgeﬁémkeBNA aﬂdhean@ﬁdaemcm playriswi t h
are mean of triplicate sanple. [0027] Fl gure

Art I dt

16 §hm035(<¥1“wsn@¥gw um chlGdﬁ'eFﬂﬂ@ﬂv@v@ve@thg fragaenh e dybrifizatieresiznsd foro
days wit f o r r

Artom o, Ay T ah SRR RifRlenkBER 1oRla FRRRT ThEEE Heldk BRMEDACate o
anot her 1tBe dmpy nmtblar efinhe heg eApmsssmacassc(tB}; baéedg bt thd ritar vhehd densiiOmemigs

with different .t east an er 10 days with enriched Artem a.
(C) Sur vﬂx‘)E?F’S’&fO‘?/tgFSlé%b?]éat‘?Lé’o ‘gfég?/\ﬁfs -different types of yeast and ariot her
10 days with enriched Artema. Data are nean SE of triplicate sanple.

DETAI LED fsiRl PHGSBGE a BVEEIh MENESvitdti o &iin WYENTEpENen tmYecA@P#RAAdi854
PCT/ SG2003/ 000266 [ 0028] Devel oping | arvae require three_macronutrients:

pr ot ei ns, XIP &om the fxpatecand anefiranecisactions efigpnsgenie Yaashclenes idicaled| assified as
m cronutrients. Sone are indi spensabl e during

[0020] FIG 3 depicts the effects of media composition on the expression of the

recombinant vitellogenin protein.

[0021]  FIG 4 is a graph depicting recombinant vitellogenin expression as a function of

culture conditions.

[0022]  FIG 5A is a graph depicting the increase in total amino acid content for two
transgenic P. pastoris clones grown in shake flasks relative to a native P. pastoris control.
The inset of this figure shows the increase in total amino acid content for transgenic clone # 6
grown in different culture conditions. FIG 5B is a graph showing the amino acid content of
the listed amino acids of transgenic P. pastoris clone # 6 relative to a native P. pastoris

control.



fertilization as well as larval gromh. Vitellogenin is one of the nost
crucial factors for the reproductive success and survival of oviparous
enbryos. [ 0WO2podmg4I8sesent here a novel strategy for genetAiCIHG2003NHIhHeeri ng
a eukaryotic host that produces reconbinant Vtg (rvtg), for application as
an enriched feed. In an illustrative enbodinent, the host is Pichia
pastoris. Pichia pastoris has been enployed as a high protein feed for sone

donestic @g ﬁal S HENENs &t r%h dc]%?t%)‘) h%r}g @%ﬁﬁ?&?ﬁﬁ%ﬁic&e?%%ﬁﬂds ?cir

express forei‘gn proteins 2P0 ¢

densi ti estraigbdific Pi pestpansione #9, gpdven ]rdmte Ipl?@enm(iaabsér&): diatshtdte réi@pacbtay to
express hlgh | evel s of reconbinant proteins when nultiple copies of the
expr essi oTFﬁU(YafsEtlt’@ Ihe@tioht Ehe Heelde therglagndepidls deipaeasatin tqty lpid eqpitengfaut

eukar yot | t I c 1991b;
Grogy et RIS AT RS x ABELAS T BHER bhELT pilieP pubi e

i nventi on therefore relates to transgenic eukaryotl C hosts sui table for
use as a [foeu] or Fig@eel 7aslibvis the 1éveit ofed@B @53), 2050613 @it 22¢6 ¢n-G) ¥ Blal ]i}?fﬂ%
transgenic hosts in sone enbodi nents are suitable as a feed or feed

addi tive Fop Anierovilpaproles 4hpmuith balgng yeay St?e(&ﬂé@r%w@?ncrwma} SV &hickial |

pref er abl I e aur,ce of
Ui tel 1 ogdbist Bl AR R Rk e, (rOrIeho R 3L o AP 4B HEIIET s
phosphol i1pagbil ¢85 % ¢ll)nNData ard mbdrer SHloftnyichte sbmeles expressing a reconbi nant
vitell ogenin may also be used as a high quality feed additive for

non- ovi pal{qg s] animals, inclu dOfTESéI cat ed anl tcﬁ (L003 I n one
aspect, 23nv e K185 Sp?]'tﬁ\wsd § ] thyxpeighispshsuyseb P ChatosempicHs dgve fed
vitell oge t i S. As
T Do e ek 18 T B B L e B B ey

be |i neardifferest types ar cofﬁhmanenmoﬁssasbrﬂByeWte@ht nﬁyarb@ &dnZf) dayst with dlaterent

pref erably doubl e trande Pre sion Vv asm d.
The. expr VBRI GERDBF Ry e el Somiteb b e B 03 sl oFrehesy
contain a&nﬂﬁﬂﬁ%ébﬂy@aspma@d dte §feak @HH &ahprmte @nip ng for extra-
chronosonmal replication and propagation he express| on vector will often

contain, in additi-on to a vitellogenin gene and a eukaryotic pronoter,

ot her squQQ%@es Figwre Qishpwathe leagthoweight and spgualf 41 9Bosambisas trreecied 186
propagat i @ar}s %ﬁa 31‘?%6?&1& eﬂﬁs 100 Bl BRRHORSH ﬁﬁstla%d a'?]HF}Er 39 dgys Gt Arss (%8”13' &

t he vecto I Nc sequences conferring resistance to ant |b|ot| for
exanpl e, t&po)c I(A) Lengthddi |ltanvam fed h@ daysewitbrdiffatntt ﬂypcspmescanbmam ndfi ymast rmyl

conprise a se nce of. nucl eotj des far .one. or tion e nucl ease
Fochon: ¢ BT d0eSs St iane woihuee 03] Pisganith gunefod 1 S Pk diert

nucl eot | d@ pELEIURR N 0A o%@tda%ﬁ aBoth¥s 1cetjdy@gﬁmmrramt@1m @pe)a( Jlmﬁ%'vmﬁ'

equi val enf "thereof. As used herein, "vitel ?enl n gene" inclu

sequenceslapneded Ag daps waiht dilfereat tymsmecmmmett g i weap rasdednathsr 18 deyewithsor
for Artemia (wild type). Data are mean * SE of triplicate sample.

[0027] Figure 10 shows the length, weight and survival of O. mossambicus larvae fed 10
days with different types of yeast and another 10 days with enriched Artemia. (A) Length of
larvae fed 10 days with different types of yeast and another 10 days with enriched Artemia.
(B) Weight of larvae fed 10 days with different types of yeast and another 10 days with
enriched Artemia. (C) Survival of larvae fed 10 days with different types of yeast and another |

10 days with enriched Artemia. Data are mean * SE of triplicate sample.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
S



exanpl e, a sequence that al so encodes a secretion signal sequence (SS).
Vitell ogenin gene and protein sequences are known and publicly avail abl e,
for exanpl &9 fWMEIBBank dat abase and include the sequentg/SS%WO(}zﬁ“ SEQ ID
NOS: 1 to 20. The term"functional equivalent” is used to describe
structurally and functionally related am no aci ds sequence that may differ
fromthe parent amno acid by one or nore del etions, substitutions, .

nodi fi catjoopsy or Drdeliopingnarvaé Psyuird thre®madlohegienishprofumis)dats,kingl c@fiob@drates,
function of vitellogenin. In one enbodinent, the functional equjivalent wll
be subst afengaMilp HBRY| BYperss asSIfiEd s tRIONulENE. | Somes alss ingispprgable during

correspo ce.bet wee e am no..acy equen f e i he
par ent - antrt g SER aa il BROuRC P TEUROS Brft e B GuTRb o b2

equi val enfeppidhitiR&uadest BaBéural AW ovQeous é¥ryd80% and 95% honol ogous. [ 0033]
Honol ogy i's neasured using sequence anal ysis software such as Sequence

Anal ysi s Software Package of the Cenetics Conputer G oup, University of

W sconsi nlt82lot echmeﬁ@i hesrnavel strategy fpn geaetically engmperang apekasrshic hogt thai705.
Am no aci eqguen . |} dgo i.denti p V. .
artifici aéjr P@ucggtrfxgo uce tie\r@otr?/rl t@’ gérqﬁébﬁfégtﬁ%gs aaﬂ t%ﬁfﬁh%dr c];%)églr' Shélrgﬁg]rllﬁgtrrﬁu.vemce

t he opti n@hbodihennmethofds PReapsedrisuPichilnpad@gds B4 tebn Bopllyedys a high protein
established by recording all of the positions in which the am no acids of
bot h sequised & sgree dpmpesiiq eimals, thepie)als @000eandomay adyaiageoysly issPeeddAs .

[0034] In ' o Lhes functiopal [ ag]edu iffersnb l; - JOr €
conser vat ?x\‘i}gﬁs gﬁ‘ﬁ)@ c‘?g 3 ualtg)s]tt'i mt %’égng@ Con efr{)v t velga]%i’ﬁoégc?’eggﬁ%s Bsing
subst i t utinexpensive sisps tdefinéd madiapf2) hap thanapaoitptd akprest highdesdsref ekasbinarithese

cl asses include, for ex | e, i no acids having .uncharged l.ar side
chai ns, SIBKISSVLEOTAPgleoPics ol (P IRESSICR CPELS HE TBISATARSS 280 (P ris FRBpeiEn
am no fiC'in%af}ﬁﬁ‘ngﬁt Eﬁxsdrfotﬁs'\%‘%t-ﬁﬁ%'ld?ﬁna]%ﬁ@a‘iiohy g@'ﬁ% et ﬂ@l@?lQﬁ'BgCre_gg_
hi stidine; anind acids ~7 2004/ 044185 PCT/ S&003/ 000266 having acidic

si de chai#g]., B%hRamaneab?i)c acid and glutam c acid; and am no aci ds havi ng
nonpol ar si de-chains, such as glycine, alanine, valine, |eucine, isoleucine,

proline, nyl al ani.ne, . net hi.oni L F han C el nenally,
Phe oo BT L3 SB0E PR B s B 2O P00 s ok SRR
substi t utsugtaisle forage b & #edwr Secdraddilive thao BSpress rocumisions &ty €Vigk dlE eRfPSnic
Honol ogy anong sequences fromdi fferent species may be analyzed to determ ne
conser vedhSBglispprcmRadigents aregyitally pp pdecd prefend AdditiNg fon & §visaaprt AvRG!

al gori t Qi 2Ahd &MY lanSvigkous MURACHEAHIH T B??Vi'gal%_ﬁé Pf ﬁfk@%yg&&%ﬂa
Vitell ogenin denes fromvarious organisns are tunctionally and’struct éral |y
conser vednagrbgemoualsogreaeiitvitell ogenimn@wingotb the highl husgenah valug o rviteBogdeaing a

identified five well-aligned .subdomains. (Limet al. 2001). . One illed in
the art CHGPRIGPREEHTPlsEh: Py oBNRRbRT oS8 SRESEPRG: TORBEPGRLM PR FEp | de
variants iy RRbUb@hked @€ GQURIghNghaYity el OLRINIVES fRYncH-6EPIBHE ahn ) einQLMBr € Of
t hese subdonains.
domesticated animals.
[0031] In one aspect, the invention provides an expression vector that comprises a
vitellogenin gene operably linked to a promoter functional in such hosts. As will be
understood by those skilled in the art, the expression vector may be linear or circular. The
expression vector may be single stranded or preferably double stranded. Preferably, the
expression vector is a plasmid. The expression vector may integrate into a host cell
chromosome or may contain an appropriate origin of replication, allowing for extra-
chromosomal replication and propagation. The expression vector will often contain, in

addition to a vitellogenin gene and a eukaryotic promoter, other sequences to facilitate vector
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[ 0035] The term "pronoter” as wll be understood by those skilled in the art
refers to a nucleic acid sequence capable of driving the transcription of a
gene to whiWM2e0W84d8bnoter is operably |inked and a pronBFE@G?@B@@H@Eiona
inahost if it is so capable in the host. In the expression vector, the
vitell ogenin gene is bperably |linked to a pronoter, neaning the pronoter
drives the transcription of the vitellogenin gene in a host in which the

t i . i . .. i y
pronot er rdé@?aow&acgﬂoomémohq{?%ﬁlerT]BQ cgpgr%@% ng)éag ggf;ﬁz{hﬂr%lg' Rk %aapma? er

or prefe y a constitutive pronot Ive pronoter"”
refers tondudespgeences ichaferrilig esistante natibiqgpics,dior ekamplb.eZaqear. dbladditiomnkibel gene
under nost normal cellular cqonditions. Preferably the pronoter is a strong
const i t utVeGeIHPHHEIRIESEN] INVERUPD FHRY FOMPEISS arﬁe@!’F"ICé\Pélné’C@P“%%épir%&@F GhTRf"e t he

t ransgeni goiMidnSdnli9REM e ﬁ%ﬂ&iii%&i%. sel ected host cell. A nunber of
appropriate pronoters woul d Be nown to a person skilled in the art, and

i nclude the al gal chloroplast atpA or rbcL pronpters the yeast

3- phosphdf@3aier aTke kirma%etellgbsie cahaletefaie 1@ -aphosphkatide skfuyteotien eis@d¢sGAP) |

or al cohql . dehydrogenase pronoters .or al cohol oxidase (A rompter [0037]
The expr SUEIOFPYLERIN OF o NECHTRLERUIFTdROFOn ARy I et GLebgere”
standar d.inélﬁ@é@ﬁbﬁﬂ%%ﬁ@?}g{f‘eﬁcediﬁg@?roé?ﬁleﬁgiﬂélﬁgyha]&g%ﬁiﬂ]? e §&fr§é?1ef$§ . Ijor

exanpl e in Sanmbrook et in Ml ecular oni ng: tgorator Manua
Edi ti on, eQaigleSprsequgnétathavalsp ehediies atsecrgtiond sigmal X8Quen0d 4336 PIAI@ERDERHO00266

Press and qt her. | abor at ory. nanual s. cl ei ci.d nmol e es be ,chem cal |
oynt heat 280 PGP EREBER AT SEOVE arapubbely e 60 PRrPle s Eehhank oo ot
a] US Patanbigncldder8 s@fhnces A6 WS RESEQED NOSUBITAd. e @it 981266321 2pchvAlERKUr a
et a] US Patents Nos. 4,401,796 and 4,373,071. [0038] Nucleic acids

mol ecul ess g taldsscribe strughealy dnd denctiondllyrelttedpyning @rids sefjuepcy bat ippy differ hat
t he isol at ed..,substance has u 0t | rat ed o i f1eg. y
SR BTHERARS BB SRR HiBTRTRAL PRt bl Atiyg

from ot her nts, i'o woul d

ot her wi sehheadoassioddfeat €k, ndridal bIedivd] undiion i ofxsiteHogdrat 1 e iexlodingdht, the
substance may itself be manipul ated or processed. The termisol ated

t her ef or €URHHEPEoRa sl aH deesSybsiantialiyohasyolegansameanipe thati teare i iv R SREABES, as
wel | as &H@%‘oﬁﬁ&ﬁc Be{y&efeh Minb SERATRLRLBAEE X RLETHON 2h8 tFe POt anfifo g@%l as
nt hesi ze su A abl e

chemcally s st ances. variety of strategies are aval
f or conbisequegcandn Ispegafic embodighenisd tizd funaiddrei equiadent will ke ut dsast st §6fendi ng

on the n rt rmni_of the nucleic acids to be ligated, a suitable
strat egya@%’so%e%{@ﬁ%ﬁg‘émggﬁg?sent to one skilled in the art. As will be
apparent to a person skilled in the art of nolecul ar biology, the DNA

f r agment gooaagt bHanbﬂ%fyed; itadied usin@pPs¥quénoa NEnal i R6fW Sret Biadh BdeSegegigt t i ng
gene encodes for the desired am no_acid sequence. [0039] An expression
vect or ofArahsispSelwate Package i dnthaeyenstics Hompates edroum JIniversidy of eMisconsigi ch

may i ncl ysle.aha8ldy CARAPY PLPERLERRS AR AN WABSHE. | A RiOENRREs t he

expressi on
are aligned to maximize identity. Gaps may be artificially introduced into the sequence to

attain proper alignment. Once the optimal alignment has been set up, the degree of homology
is established by recording all of the positions in which the amino acids of both sequences are

identical, relative to the total number of positions.

[0034) In one embodiment, the functional equivalent differs by one or more conservative
amino acid substitutions. Conservative amino .acid substitutions are substitutions among
amino acids of the same class. These classes include, for example, amino acids having
uncharged polar side chains, such as asparagine, glutamine, serine, threonine, and tyrosine;

amino acids having basic side chains, such as lysine, arginine, and histidine; amino acids
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vector. Accordingly, the invention also provides host cells containing an
expression vector of the invention and reconbi nant vitellogenin expr essed
by such hodYOR¥M044185hi ch recombi nant protein may be i soPSTSF2YRANPi i ed
usi ng wel | -known techniques. The term"host cell"” refers not only to the
particul ar subject cell but to the progeny or potential progeny of such a
cell. Because certain nodifications nmay occur in succeedi ng generations due
to eitherpgaeld Wigk sidll daflse Qs AParULA eI fanfO HEilO icts penges.
such progeny °rra3]/ ng%, %}%ﬁ?égl% ,h %e£a?rdent?c£9%o{a{ e ﬁa?%%gol ,&Lsut are
still i nchanpekir wsitlhi chairise sicbpes ofly¢ihe tlanimeasvalisgd Jéveme| nisolefidfie} Oprolieet or
DNA can be introduced into cells by copvent.ion transforpation or .

t ransf ecjtP]E?Hy]La[ﬁ‘@HWi _Efl?é@?m?ﬁ_etrl’@?l?ltﬁ%? EPQ TGP frat e(?ﬁ"a?]é{nale" fr"?’&tt‘u%'?aé@ﬂ?‘ﬁﬂemr ef er
to techni GHERAAE ond B fBFHEIEbnt ABUEBIHChBLEiCATIA oy Biifns AR cfldrved

i ncl udi ng cal ci um phosphate or calcium chloride co-precipitation,

DEAF- dext segnenveditinedlogy amsfesdquentes fropodiffetenbspeciel ey he paalykidio, determine

m croinjection and viral-pedi ated transfection, Suitable nethods for '
t r ansf or nfAGESFA SHIVORFES G 42 PESEHBEP %@@@#&M%Om@a@ﬁyﬁ J@Biai@orﬁb@tofcel I's
are wel | LAt . N H:0{22@) I f W K veliousdl -
( Mol ecul aéﬂ%]n%pn[gf’ I’llﬁmﬁég%oA?gg o?%”l\%h‘&gﬁigag? é?%ﬁ?'t ﬁgﬁﬂg%%‘ﬂ%bégﬁl ng Illgltr] or
Labor at or grgagisms sird 26@1lippsllyamdd etrba@nrallponsdroed/ ambinoadlignmed04l ) Aumkdr| of
tissue, organ, Qr organists (ptq.which s..been |ntroduced a faoreign nucleic
i de s CHDRerar sepres perolaaned BYe upLrLEREpb O ot e 1001 A Ohe
transgeni gy iff BRNST AheTBRrL e iRntfy m%@@;@né& El%Hiﬁ%eﬁmEt'i'&QP@)S]ﬁE tidae
cell or organismand progeny produced froma breedi ng program enpl o§/| ng a

t r ansgeni vargntganf srtwslla qeeveg aitellogexing bhyt i ahignmentalle exmed ophworst ppethese
resul ting i}ﬁom.t he presence of a reconbi nant nucleic acid. A transgenic

or gani sm 1'SPHEPEf ore an organi smthat has been transformed with a

het er ol ogous nucleic acid, or the progeny of such an organi smthat includes
the transgess) [ 0B WmA“mukateyohs wildds inégbtood by indik akflled itiske &% réfefsaed or

feed additive faor an oviparous animal such as fish, into which has been
i nt r oducetrdRe2Ed SpREBEOEAPIRIE 1 drixedheirscHpliamet a gengdathieh the pspraoter is

| por t ant ?ﬁiéggfﬁinf?édh&m ? SH}P{& i;,%ncd%'hﬁ‘f B ARy 'ithft he sﬁg&ﬁb&pﬂt t‘i’]|=. lrh%st‘?‘ the

expressi o or that stably maintained wthint ost cell "either by
aut ononouspréssiphi eatar pthevwit¢llagenihegdnesis aperdblydinkyd itotae gramtotery mednigt the host
cell's genone. If.the expression_ vector iS an integrative.vector, the.
vector meroPRIEgrEL R B AR S e P URBEER ™ Bon o vgich (e FUPUET 5, mmy
be targetgdchighapp specific chronosonmal |ocus through the process of

honol ogous reconbi nation. In one enbodi ment, nultiple copies of the
expression vectors have integrated into_the genonme of the host. [0043) The
vi t el | ogel036lpr offdE npromoisreMay abe yane iiusite Prometenc o1 |RIIAFALYY ian cORMItHSL |

doscr be PhaowE TRERRN it A kBT TotiaTH o JEG ke AL ORI PR By 7 ¥
exanpl e wheloperably lmkpd gamachdpr piosti iormal cellular conditions. Preferably the promoter is a
strong c0nstitutiye promoter, in that it directs high levels of expression of the transgenic
vitellogenin gene in the selected host cell. A number of appropriate promoters would be
known to a person skilled in the art, and include the algal chloroplast atpA or rbcL promoters
the yeast 3-phosphoglyceraie kinase, glyceraldehyde-3-phosphate dehydrogenase (GAP), or

alcohol dehydrogenase promoters or alcohol oxidase (AOX) promoter

[0037]  The expression vector of the present invention may be constructed by standard
techniques known to someone skilled in the art and described, for example in Sambrook et al.

in Molecular Cloning: A Laboratory Manual 3 Edition, Cold Spring Harbour, Laboratory
8



is localized within the cell or associated with the cell nmenbrane. In
contrast, vitell ogeni n that is secreted into the culture nedia is not
expressed iMPRAUERHEFariy. [0044] In one enbodi nent, the RCHASFA%Y00266
eukaryotic host according to the invention is capable of effecting ’
post-translational nodification of a eukaryotic protein such as Vtg. In one
enbodi nent, the eukaryotic cell may be cultured to a significant cell
density. Prdgadndyothdrngborglekprinidle Naskicvdcid mbResle@m@aemetchemicalle semhgxideidbl e
with the expression of higher eukaryotic 10 WD 2004/044185

PCT/ SG20035 0 tebwiquesnmu cheefu diselesed, Hpexaspple 48 labwagethd HppFPacNat £49%04%ne
skilled I@?YBH]%ISa&t al ﬂSl P¥¥eRo f&%%ﬁdééotagd"}k}kﬁ]maet”a”p§tﬁﬁ@lﬂé %&?9%19798%%91 for
exanpl e ciTrates, nmay be used’provided the vitellogenin gene sequénce is
appropri a4 8f30modi fied to all ow expression under this alternate genetic
code. [0045] The eukaryotic host according to various enbodi nents of the
invention may be used as a direct feed or as_an indirect feed that is, used
to enrichl0fH8 nuiNuckin agidamalsculs mehalso by galaiednind eombiaed- By ixdhaied it 30046]
In a speclf] dj i i.eqcell -k e |,
for - exanprt i BEITRED et AIAIF SURSHER SBhlalaif bhhisa AtEfsh it

pr ef er r edcopppogents,aach Adbiofdghed] c@bporents) With whistit Wasld(olherivise bakissdciayedt forgr ow
to high cell densities using. inexpensive sinple defined nedia; (2) .the
capaci ty PETRoNey¥o;sodhatthy iolatesk subglarsenam Heelighomaninulaigdar Riedessed dhe

COPL eSOt DAL AR BTe SARARK PO e AT T M FREGU PHEBL o6 ko

to carrying out eukaryotic post-transiatio I catlons are
1991a; 198ldnbst@rceqguyridied dly.redd@@dninatRoupeasom ih @Mwst, lan waellcits lobemeqablg isfntbesized

enbodi ment, the transgeni.c _yeast cell, i rotease defjci.ent,.f.or exanple P
past or | s LPHARGESORIENI Srfieesy pre2valils Br CompBing S Metve Mt it SelFBn
rel ates toi@mbleRRESMQepMAldPSHiRdafird or e EMGRI & tRAREAQEIL S RS RS 88 Huited,
vitell ogenin protein, wherein the expression of rVtg, is driven by a

gl ycer al desnidbleStpiegy prilltreadikyiechppereniiocone Ghitled i thectrier Ag WAl &¢ lapparent taa. |
1997). The GAP.pronoter offers an attractjyv ternative the ohal
oxi dnse ORI RFOMERErE b Folocly Btb b Parh bRl o belfifudd 5008
r econbi nadtbparfaing tdensurs thdd ehepeasMCne en@ldes i ¢he desied @siioquidsegeence.he
control of GAP pronoter is significantly higher than under the comonly

used AOX1, nmoter (Waterhamet al.., 1997). The constjtutive GAP pronnter

al | ows. a1@5%9§| i f PO éf‘rsﬁlﬁﬁtva?t%ﬂ‘a Phe g Ren Y4BTy e irgdRceginiper E%Eﬁ*

whi ch i s pRkRdyahbde _Ta@éllfcaﬁﬁﬂe SHRERIHERE ABRIhAREALIR - gehP P SRQLHENT ,
the vitellogenin gene is fromQO aureus. [0048] The transgeni c host

accor di ngvectort Ascordinght, ithenipvémion atsopgovidesrtogerslls condziping aespreistien veroraifn nay
be used as. a f eed

(r anagen; B AueRoeh g fepmbafanlEoeth et Besvaibas] odlse Saisero B rM cn
it i's fedyrotein may be isolated and purified using well-known techniques. The term "host cell" refers
not only to the particular subject cell but to the progeny or potential progeny of such a cell.
Because certain modifications may occur in succeeding generations due to either cellular
differentiation, mutation or environmental influences, such progeny may not, in fact, be

identical to the parent cell, but are still included within the scope of the term as used herein.

[0040] Vector DNA can be introduced into cells by conventional transformation or
transfection techniques. The terms "transformation" and "transfection” refer to techniques for
introducing foreign nucleic acid into a host cell, including calcium phosphate or calcium
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, electroporation,

microinjection and viral-mediated transfection. Suitable methods for transforming or
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11 WO 2004/ 044185 PCT/ SG&2003/ 000266 and preferably is a natural feed source
for the intended aninal. For exanple, if the feed is intended for fish, the
transgeni c WEBI04B3#18% al gae or yeast, both of which have BEERGZ9BA003ES f eed
in aquacul ture. Alternatively, trangenic algae or yeast may be used to
enrich another food source for fish such as rotifers or artem a
(internmediate live feed as they are known in the art). H gh protein yeast

feed has al.pgrefhodbeMsied well Rﬁéwﬂ%%taft(ﬁn@@brmﬂr%xirﬁiﬁ]@'&e%urﬁl' in.Sam®@Het 1 N
a specific enbodi ment, the met hyl ot r op zeast Pichi'a pastoris transforned

accor di ng di c(MQi@cuﬂamﬁalnmnanAu Isah@s@@uyalslaauaﬂ,u 8 Bdelean, 10ld Apring HagromLapgratpmpt her

specific L gﬂ@@ lﬂer] Pi chj ast r| s strain is protease deficient, such
as P. pastpéerF ﬁ%?—} @ ?’Iﬁ y ?l onal anal yses show t hat transgeni C
yeast clones according to the |nvent| on expressing rVvtg contain increased

level s (ngegyIng aAdel]£6dsad) oPedn) 6F S35EsWIRD vaRERdsaRed Mitddubd foddigmaideie
yeast strain) of essential am no aci ds and fatty aci ds, and these

r econbi narigid, cisoRensideagd t‘H@ﬂ%ff-‘tl?%d”b ttﬂmf&ﬁf&é’ eOUsItsanigﬁeU:”l n AquEsigepigr €7

either as . a rec obi ot addl |ve f r_fornmul at di or
S et R SabTed o8 R0 bantsn R inpRotSEReRn bt MeCeal b bHBRF b5 pRleEY
artem a. Ippoduded Fedecd bededilde prodySAt dployinhiea ttfaﬁfg‘eﬁﬁnbfbaﬁﬁﬁﬁfas angaehhand
host s accordlng to various enbodi ments of the invention are used to enrlch

an i nt er medhikiting anadterqdiynatyph regulling from thempaessnee ofgcombinart relsitiage
h | (0 |
e, oo TP SebibR S GRR R her SR LR, b PALERAEE w DR RRL-ATSe ove

el evat ed bycleit deid, onthetpregeyi¢ @$ budhl anrg@ ganisin tHaeinplvdssthe eranégehe.sh oil . As
PUFA' s are inportant corrponents of cellular and structural function, such

t ransgeni ma artlcul ar) dvant ageoys eed or feed
addi ti ve. %Q@?@Eher zfg‘ﬁ BFOSIW‘F&” |SH\9%’|1F[ Foér‘ﬂsﬁ ﬁ%gz‘?eg gleve 1gr 3n OH’@?WBEi of

i ncr easi NgnRRAUHAS 8¢ !ﬂiEﬁ‘tx‘ﬁﬂa WRichha@bkeh GRALERY thd e&ﬂ@ssﬁ&rﬁ@&ﬂ&nﬂc@oﬁmﬁwﬁé' ¢
host according to the ‘i'nvention comprising culturing the host in a nedia

conpr i si ngn¥engon di | oneT@portdng haspedt qfayhlbenwn@ncd’defbnabbrr the | hasb reoatairisngn

2o, or emerdt erld B ARGY, GRS idin, DR ninlo Sl Kl R CARSERIR. ©

cul ture neeilratiicwitiiasheaheout tel? obbyin®grdtingfintoithe hdsO OIS gérdnsd) Of iy exprassioi |
the invention relates to a nmethod for increasing the survival rates of '
ovi par ous VEEPYBEANIBISEIALYE NECOh dhesYesr gpayr ipiegratyynita randepaehromespmel decaHaneni ¢

Yozt o, o8 Rl SO ghel P e SBere e g s o 2

accordi ng hbmoi@oumrxombimdome b oneferbodinieny entltiple. copies \cérth® aspressimaivavims s -
t he metho?l rel at s fo ncreasqugg1 the survival rates of the | arvae of

aquat i c om@HaPiGeE 64/]“;5%1?’&%“%? he ho¥ych as fish, for exanple tilapia. The

anount of transgenic yeast adm ni ster ed in the nethod
[0043]  The vitellogenin protein is preferably expressed intracellularly in the host.

Intracellular expression as that term is used herein is intended to broadly describe the
expressed vitellogenin associated with the host cell for example where the expressed protein
is localized within the cell or associated with the cell membrane. In contrast, vitellogenin

that is secreted into the culture media is not expressed intracellularly.

[0044] In one embodiment, the transgenic eukaryotic host according to the invention is
capable of effecting post-translational modification of a eukaryotic protein such as Vig. In
one embodiment, the eukaryotic cell may be cultured to a significant cell density. Ideally, the

eukaryotic host will have a genetic code compatible with the expression of higher eukaryotic
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wi Il depend on the nature of the larvae to be fed. For exanple, the

t ransgenic ﬁ,east mai;ﬁ admnistered to tilapia |larvae in an anount
correspondi W@ P8VUAHt 1.0 to 1.6 ng of dried yeast per tBGE$2003/0003%68e per
day. In another specific enbodi ment of the invention, the transgenic yeast
may be co-fed with another food source such as rotifers or artem a. The
anount of the other food source will depend on the nature of the oviparous

| arvae beDIMA fseghencdspmomveaem|ae, wakidr e tap;bra@madlt@r vae€ sRNRACa- fedaryi 4 Nower
rotifers, the rotifers my be fed to the ia larvae at a densjty of 5

i ndi vi duafwkapete with|3 aqn-eandsrd gmellmoa%éowamge Giigles| may he 455 PFQVldF%
tilapia |ar For r | r w t he
appr opr i sl i egepaeSrikacedt KEFop AR Raa o R A e BB

t he i nventémeiiceedeates to a rret hod of enriching an internediate |live feed
for exarrpre artemia or rotifers, conprising the step of feeding to the
internmediate |ive feed a transgenic_yeast or other host according to various
embodi ment0$48F  (The qukayatic dast aceordipgsioearippe emherimerisraf, the evenyom mayibs; ¢

cont ent  of AN APHER of ol 2y SARBECRSE DX 8O O AIRY hufhel A of Gfer
r

transgenlc yeast acco o various e Iments |nv
pe|Artentagpﬁ$mdaymeﬁaﬂﬁahnin anot her aspect, t he |nvent|on relates to a
met hod for increasing broodstock egg quality of an oviparous ani mal

i Si t he broodstock a rans ' east o

conprisin e step of f edin C. ther
hogf or aﬁmi"gl er H@E)ﬂ APgeif ‘F\?E’b%QE’éF’t‘:hHF HasEHuG op %ryatl hs’ﬁe%iyéass'/e%?gt
other  hogf, nﬂﬁegrga,agsztzeoyfr p&u&zﬁnﬁoﬂastm}tlﬁgm]ctm% eréI@x'?&d Qfce, aerlecfscl%C' fic

enbodi nent, the roodst ock ‘are aquat’i c or ri ne oviparous ani m
exanpl e falsiv;e, thischosadas (1)ape abx]iT)heo OHNDUDI’I]IHDh)fCC]i demsstjrasni singy maspenaitaisimge.er ed

wi |l depend. o e re of .the broo St.0 whet

t ransgelr[t)l ek aélte%ﬂﬂ‘ ?@n@e CARASHY |t%ﬁ}‘pJF§§ t%&}%ai’ #mgllﬁptaﬁr@q"ésdwgﬁltIﬁu}tlﬁlﬁot her
f ood sour@@es[&%@t TeEsiG@dsb@ie 26 BRGmosdhAly inMeritdd?and €)ain8Smte cisEn®but

r ecombi nant V|teIIogen| n for delivery of a therapeutic nmaterial to the

mat er nal SBepoEs post-upnstariopalr medifications| (Claxe ef br H9dax 129bat(@egakt aks la%d in

this cont S terl u

2004/ 0441§§’5’E>‘%’%/ g%%o?}’o%’éﬁ %E@Cg%’ggé%’%% brooa}] o geYAéY?:Iﬁl(l:llégpr}S{@ase
hor nones, defidenrifosexampleP apastorisaain SVID1M68H.ei ¢ acid. For exanple, if the
oocytes of a broodstock ani mal cont ains a suboptinal anmount of any nunber

f t bl b by. vitel
one. or RORTGN RS sreeedmPa ey HionelBRis gdipSeton SUIIOR Shainy os

by mi xi n%ispz%ﬁlafﬁisﬂfris%lx res¥thg hlt@lll’é’gefﬂneﬂotéint W]lkféﬁﬁmerhx?ﬂsﬁﬂbﬁevger@ lifven
adm nistering the resuliing vitellogenin conpl ex desired broodst ock,

for exanpheaigyderdléayied-nhesrhate delindmeanase dGPofpremetemiMatasbam ebrbotA7dck
ani mal , V\llqﬁg & E}o}ﬁ' e?loig zﬂl' ﬁtrggmla‘%maﬁv %QEg gfégﬂéllc&l a%lé(iE'Aa&l?}éro%oo%/rt €s

by WVtg recCeptor di At endoc
for the hetero]ogous expression of some recombinant proteins. In the presence of glucose,

expression under the control of GAP promoter is significantly higher than under the
commonly used AOX1 promoter (Waterham et al., 1997). The constitutive GAP promoter
allows a simplified fermentation regime end avoids the use of methanol, which is potentially
toxic for subsequent applications. In one embodiment, the vitellogenin gene is from O.

aureus.

[0048] The transgenic host according to the invention, including transgenic yeast
described herein may be used as a feed alone, or co-fed with another food source. The

specific transgenic host should be capable of being digested by the animal to which it is fed,
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[ 0055] As can be understood by one skilled in the art, many nodifications to
the exenplary enbodi mnents descri bed herein are possible. The invention is
i nt ended t oWOBHIMESs al | such nodifications within its sREHEG209¥00946 ned
by the clains. [0056] The docunents referred to herein are fully

i ncorporated by reference. EXAMPLES [0057] Bacto yeast extract, ‘
bact o- pept one, yeast nitrogen base, bacto-agar, and skinmed mlk were

obt ai ned £ PBR LR is YSAturABREH RoWRS 16 RENAMENdel ABRA, FHSAAMe 2Y TR KBS S Was
from Sei kaga ue Cr:org.],S Japuarn. Di GE)I abelrl |ﬁng gkH?/te vz\l/as obt ai ned ffr:’o]m Roche,
GrbH. Goainteraiad forfadhbite tHRFeanonhesy atag de algae o ggasydstlaofowhidh diaveobecDalked as
Denmar k, and .supersignal, chem ] um niscent substrate S rchased from

Pi or e, USRI pAOUETHILR. AJTBRDelinFaBRP) B8ES Aoy st 8 b BB T B AP IRy
Aer sham (449 souf@SBE BN ¥&dhYas rolifts 6 hrtenGHnfirRbfidie IRK Bed 28 tHel \HRE Ifdwin W LN
8.28 % (w v) eicosapentaenoic acid (EPA) and 7.36 % (w v) doCosahexaenoic
aci d ( DVA)heva. HigipSdeinryeSederd NdK also@eE8:seEXoRbE donestistaninals (Chepfet ahe

i Vect & T f mat i f Pichia,. toris.[0059]. P. tori
vebtors. PAKBZATLAPPEGRRRIRSONRIY, koMo AP BRI p BI FAsons afpmeed °
har bour aaé’&%iﬂgr}g nt?@'i‘ﬁ%ﬁ‘i&‘neis_sﬁlé&t heaMVek ded FERLiohy 1¥h.Chh ahbi¥s spRiMmct i on

of both E. coli P. pastoris transformants. Wi l'e pGAPZA cont ains no

secr et i onembodiaient, thpGAPZiaPastaris isksin 8 proergevicficizet, sudhaastib pasrevs MbAl&EH) nal
sequence -downstream of GAP 14 WD 2004/ 044185 PCT/ SG2003/ 000266 pronoter.
The const | ive R.pronmoter allo sinmplified.fernentation regine.over
Che Crrec nEPL o PR AR o5 B e e ieREe R Tecw e BubRAERRLA ch
i s flamrabigeRng rVits conbigihiRhded 16K %efaﬂilhg U ERGBRTncRRPR WES tdmisared BQ60]
The tilapia, O aureus, Vtg cDNA (GenBank pOAVt g1 sequence AF017250) was

i nserted Fontioh@aemyeasbplraint af pwantial eupinn pedmanss fatty aacdapanyd tiest eacompingamaPzA -
and pGAP t:hr I i i . } to
aubcl bn ngersyef IR ARaRRRThy bt bR AR 80 s MEELAIShioiC AR, 0.
was al t er edeed@dditive dalfosmalaegaliets oreasstprincdry eed $o1tlévetinteeneadibte feadisayisectt as

in-frame fusion with th c-Hs Ctermnal, tags in the GAP vectors,
PCR- bas ed H{{¢"&t9r HEMH$- ﬁﬁgg@me%eﬁe%ﬂvwa{ ﬂva ﬁrqpsgg{lﬁages}tiﬂglﬁ OtF?fB@SFSSK) .
vect or Ushaﬁr&iﬁl@ tdMhkGRaSHEh SIS Of Bie ROLADIMIE A8ENRSESFidN 4n hiRERRENR
USA). The two prinmers used were the T7 forward priner and 5 -C CAT G&G CCC
AGC ACA fEEG sndGan@Tre@iAnapl3' andvihame entbodingral, the tpelyugsaiwdted| lipié ¢opisE@A D
NGO 21). The PCR ro%uct was sequenced to confirmthe change of TAA and TCT
codons toar&%aé%lalc%&& " respectively. [0061] Vtg(-SS)/pGAPZA is the plasmd
for constitutive intracellular expression. Prior

[0050] The level of important n-3 polyunsaturated fatty acids (PUFA) can be drastically

elevated by culturing the yeast clones in the presence of fish oil. As PUFA’s are impdrtant
components of cellular and structural function, such transgenic yeast may be particularly
advantageous as a feed or feed additive. Another aspect of the invention therefore relates to a
method of increasing polyunsaturated fatty acid content in the transgenic eukaryotic host
according to the invention comprising culturing the host in a media comprising fish oil. The
fish oil may be pure cod liver oil containing approximately 8% (w/v) eicosapentaenoic acid
and 7% (w/v) docosahexanoic acid, or other similar fish liver oils. In a specific embodiment,

the culture media includes about 2-5 % of fish oil.

[0051]  In another aspect, the invention relates to a method for increasing the survival
rates of oviparous larvae comprising the step of feeding the larvae with a transgenic yeast or

other host or an intermedaite live feed that has been fed with a transgenic yest or other host
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to insertion into pGAPZA, the 5 region of the cDNA where the native VtgSS

ends was nutated to create an Spel site preceding a new internal start

codon. Prin¥P20WAI8Rere 5' - T CTT GCT GIG OCT. CTA CTA GRETAEMB0MAG TCC
AAC TTG GCC-3' (SEQ ID NO 22) and 5 -C CAA GIT GGA CTG GIC CAT CAC TAG TAG
AGC CAC AGC AAG AGCC-3'" (SEQ ID NO 23). The Spell restriction sites are
underlined and the new ATG codons are bold. In the SEQ ID NO 22 priner,

t he codongch@ing ftevadriioud ansbdideis b€IhddUfvehticin It Reridusaasbadiments sh@mietodt e
were both changed, from CTC (Leu) and GCA (Ala) to CTA, to create the Spel

site. An ieltesnioiinerapsied hensuevintgetesfof theel aregstof ragutifuer BRTIpHOVIPAPSS 2PimA GGG

(gly) to AT t) S t o te a. new internal art . codon.

i gubt | noiehat At dp SRSt Wikl O PipsBopt dfisn PPl REaREge Alirode

si tes, ongilf 8§ehd bR thalhabebIIpE laredddo bk fed. OFieéx ahiphNthé G amBdkhic Gle sl indg Yeegi on
of pBSIISK, was |ost together with the VtgSS, and the plasm d was

rel i gat edednppistered to tilepiaplepvge gn ani amowati corresparding 1o abentst.0 dad -Bmeeefddiiadas

di gested w.th . n al apd, t Lt 5.3 . ) i nsqrted
bet ween t%@gtl\lg%\rlﬂdagﬂadﬂ al PE {j.ag's g? ag’%ﬁ,&b ?cgﬁ%rerenelfté g“‘ﬁi“gf"ﬁe /%%ﬁt ﬁ{,&
schenat i CtriiRpéRes §edsinhanNbe to-fdPwith an¥¥Rer ESH/ HAckBncPGEE/r&E2R03f B067@0 The
Vt g(-SS)/ pGAPZA plasmd is depicted in FIGIA [0062] Vtg(VtgSS)/pGAPZA was

i nt ended Fmount 6htheiatherifoed soyseeydl depead an shecnature o tet oviparoys lpsyasperstied.e
Vt gSS. | his.vect A OAV fe 3. it.h.an_ .4 ' S, hut a
rrutg at ed gF (EIT‘LK%mé)gedovgﬂ%gﬂﬁasla?‘t’%%e \A%gn‘hﬁmn%{si ngen{jdt‘i%)rgﬁ}@??eegé%cﬁ)’mh@t ream

of the GAEpipnavsd &ira densinoiPL vdividsathgerabillilitéraginks eslumieiof theofestd) €ontaining
Vt g( vVt gSS) / pGAPZA pl as]gi d .is depicted in FIG 1B. [0063]]61f Vt g(aSS) / pGAPZaC
was i nt endtedilanit Jamasst ?ru‘?ti“?/rela@é?&r%%‘is%‘hs@ﬂ&d getheat't YRV knot”‘(/f}ﬁ fagatthe S.

cerevi si ag,&ifddtY oiBECHEL kQltesSi gnal (aSS). To construct this, the Notl-Agel
DNA fragnment from.(A) was Inserted in the simlar way into the pGAPZaC

vector. A schenatic representation of the Vtg(aSS)/pGAPZaC plasmd is
depi ct ed [0A5H G in Qet[ ovdlgr Agpectpl the minvientiner elgiee par @dnetpod| dalehnehing gins

net hod and, f urt.her.. ified through a Csdcl/ethidi um brom. de .

O ad ent - BirEEARR Gk POR b Bl o el b Phihe VRNt eeding 2 on
casset t esintedBhnBdialel In@fet S e drapb@niv phast(ckGbig HBCIco MBIL to e Al s teghbBBinfkintsadf
conpetent P. pastoris (H ggins and Cre%g, 1998). Transformation was .
ef f ect ed B EVEIOPopdt &t FREGITIembodment e |telah dipish contewin of dyearie nayskinls t he

Bi oRad GCe I ind 20 g‘qﬁ]ﬁé) Jedi 0l A re
sel ected @gre%g get{?alg%at gust\()(Sléoé %Q]seﬁpag]%%acc??a“z%%ceac f)f g’ggtegﬁg%e%
dext r ose, oflthdiryentimon er Aateehi@perapgr ) cont ai ni ng 100, 500 or 1000 g/m Zeocin
and incubated at 30 C for 4 days. [0065] Prelimnary results showed t hat

T o RO R A SR PR o b BBl
quality of an oviparous animal comprising the step of feeding the broodstock a transgenic
yeast or other host or an intermediate live feed that has ben fed a transgenic yeast or other
host according to various embodiments of the invention. In a specific embodiment, the |
broodstock are aquatic or marine oviparous animal, for example fish, such as tilapia. The
amount of transgenic yeast administered will depend on the nature of the broodstock being
fed and whether the transgenic yeast of the invention are employed alone or co-fed with

another food source.

[0054]  In another aspect, the invention relates to use of recombinant vitellogenin for
delivery of a therapeutic material to the maternal oocytes of an oviparous animal. A

therapeutic material as used in this context describes any material that enhances the survival
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cell lysate and nmenbrane-bound fractions. Nevertheless, this may be

advant ageous for its application as a reconbi nant feed. Since

Vt g( aSS) / pGAOZHEHBUREY: r uct s yi el ded only minimal nunber oPCEPGHEF08REN poor
viability, further experinments were carried out with the WVtg(-SS)/pGAPZA
and Vtg(VtgSS)/pGAPZA cl ones. [0066] EXAMPLE 2 Sout hern and Western anal yses
of Vtg gene copy nunber and expression levels [0067] It has been reported
that the e¥poRSHQR blRVSlek ahd %cfﬁ@@ﬁ&#ﬂ%% vRBALRI Hnﬁe‘?al?' leﬁs %nd HBcI¥Pacid.
2004/ 044185 BCT/ SG2003/ 000266 can be enhanced dramati cal ly with nmulticopy

t ransf or miiat sxqmvplssifl the @oeytenlof 2 @oadsjock Hmirea] cqm@mmvesbwgmu@damquet ef fmct of

gene copy _number_.on th n_efficienc e r

const ruct &¥ FFe%t?PHf@&e ﬂg’@%nﬁ# ﬁﬁlﬁg t%ﬂ“B?lnzjé' ’é%@?’?lﬁg W 8y ﬁggeréé’pl]oé@ 8’? t he
expr essi OR;igARREHeSe H@tﬁi@nﬂs%ﬁ%ﬁ‘b@‘ge]@&w%@' &’é}ivkl‘éﬂ 18 doly te§ & 8RN Ysuch matena]s
concentrations of Zeocin 68] Yeast transfor man¥s wer.e spher opl ast ed

usi ng zymlyla;wmedndtellgs@m alryl ﬁ@SQqumtly sdmhmuimrmgdb@WQUEmgfvatﬁéogeswompﬂEnom C.
DNA was i sol at reci |or1 in TE buffer. pH
76, "The. o Schgd amedi e i BB bR Sn, it I BRI g of e ks

el ect r oph@rRISAcI Anignd); $héfe IBAVRAR gBMh BRPIeM3RbREESMYARES &b gﬁobélﬁesnw on
nmenbrane (Pall Biodyne, USA). The “Sout hern bl ot was hybri di se

DI G| abel I\éarﬂeptaum@d@tedt@doﬂﬁ@ﬁls Xbul fragment of 926 bp, excised from

pCaVtgl (Limet al. , 12001). For normalization, the blot was simultaneously
probed w hi s @éf a J R[] from
probed, sty oAt ol SRAMAEARIRTSE, S S08le EEAPIERnclBA

chrom)sormkerhjb]ﬁ@ gﬁfmedmhtsdatzmmmemetdiﬁ awmomhl&berrmf lﬂvhﬁu@a\{t dnehid8 to
integrated in the yeast host genome, the ratio of the intensity of the Vtg
speci fic SaeRIREsRIal R TBediE prsions WADINGSSeoRs: 8s drdingd Ridbodemned by

densitonetric scan using | nmage-Master VDS , software (Pharnacia Biotech).

For nor Mgy | o addifch@lrtsermed 1d l%éiﬂ%fetm%m%ﬂ;omm bfifofestiier ansf or ned

host was asomc uded in the analysis e tot protein in culture
supernatant, cell lysate and nmenbrane bound fractl ons were quantified by
Br adf ord Mm%dford 1976). The rVtg protein in each fraction was

anal yzed by SDS-PAGE and imunoblotting (Burnette, 1981) with sone

modi i cat iy E F:Bﬁ(c%i et lé'agyafc?fbagt%g%gkngﬁc%t R i dhst o-%ﬁa Lo %icﬁnrﬁ%d

menbrane fractions .pr rom ask cuftures o ones was
| oaded on ndlklWerdoBateaddrom Erifcoatibde Zgetin whk dronphyiteiges, UBAemﬂrzamsfyasemais by

Good ho. pHOTRSERSIP LG, Japth DU PLuS COped HoB e, GEHLE Ghaary

anti body, ah#fl.-ith@ PIRES aféfd m%baylvmeéﬂ Pdukt off mk%h@f@nhﬂm mxﬂcsﬂ@@m nal -
substrate, Supersignal Pi co was used to devel op the si'gnal. [0070]

Sout hern l@hmléummwelmﬁﬂbétrwaﬁmuﬂéla@drﬁrm Riprse,cUBp. nBratein Adfagyose exdorlEssi on
leucine were from Zymed (USA) and Amersham (UK), respectively. Fish oil, containing

pure cod liver oil with 8.28 % (w/v) eicosapentaencic acid (EPA) and 7.36 % (wW/v)

docosahexaenoic acid (DHA) was from Seven Seas, UK.

[0058] EXAMPLE 1 Construction of the expression Vectors & Transformation of Pichia

pastoris

[0059]  P. pastoris vectors, pPGAPZA and pGAPZaC, were from Invitrogen (USA). The
plasmids harbour a dominant selectable shuttle marker, Zeocin, which allows selection of
both E. coli and P. pastoris transformants. While pGAPZA contains no secretion signal,

pGAPZaC carries S. cerevisiae o-factor secretion signal sequence <downstream of GAP
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cassettes in Vtg(VtgSS) and Vtg(-SS) clones are shown in FIG 2A. P. pastoris
genom i solated fromclones that survived selection with increasing
zeoci n conc‘éfﬁ’c%"a‘{?“&ﬁé (100, 500, 17 WD 2004/ 044185 PCT/ SERETISEIOH09256 and
1000 g/m ) was digested and probed as descri bed above. The nunbers bel ow t he
blot indicate the copy nunber of the Vtg expression cassettes based on the
ratio of the densitonetric intensity of the Vtg bands to those of the Hi s4.
[0071] Themmotd. atheappgitemic GAPRbAbIcO AR Meienplified femedneAidintggiRAeNthe

tol erance (from_ 100 to 500 to 1000 g/nml) and the copy nunber of W

expr essi omedasalapduable AiGKI pzmywterﬁmswmdmgéhecuss@émﬁhaﬂlﬁl Avhagh lé@pylmﬂb%tf@ﬂs

wer e name Zeocin Resistance (ZR): (a) clones
harbouringp@feafa@é@?’ %%% “e“ %Pfhléﬂg’nflooom) 46, #7, #8, #9 (500ZR).
(b) cl ones harbouring Vtg(VthS)/pGAPZA were #1, #2 (1000ZR), #50, #b52
(500ZR) . [0080R] Mg tiedpia, D ayassVed chRA (GehBaﬂwp@Awands OEer AF(E 7050 Gldsons

fromthe selected ZR c¢lones, detected an rVvtg band of 194 kDa (Ma 2B). The
conbi ned MesrEds inpthe w&m PGB, dowHstreart Of dRe GAFepromoterophIPGAPZA and

ntracel | r ; o
: nt egr antéﬁg?g%(r:g)s(%?\ ﬁ‘g‘ize%:/ otrlltélgqg %moxS %Eﬁ ﬁa gfé’é‘t"ﬂg° F“o&ub%%a’nlgtoﬂm
copi es reGp@cidcuss, the nﬂive\/f,gAeWﬁp’ esdoinaf 1mw$§gémwdam]¢hrtm&ylmﬁm@saﬁ¢bcﬂhe
hi ghest combi ned &fa sate and merrbrag bound) .| evel s of rvtg (FIP 2 The
i nt ensi t yregifichipsi oF’é‘aE]GrPBB?eQBBIBP% EI fb\??‘h“’t"l’i‘é ¢ BT (rrfseming} laghdn the
expressio es c e on
Tnvest gatlng o Ghos Ta LA RRUARAS W ) OORAS w e B i pPResaa
bi ochem c@BSiIsH)weewr usieg thep@uikChangs T Rite-Disctet Metagdreeis Rt (EXAhERInE, BSE) fects
of nedi a osition on.the e ion.level 74
The expr 6L B PEURISSBA Weie ghe 1 I carvais s8ner e one E e G £he bRl ot -
SS) / pGAPZATE! A8 T AGTRS A TRE-8F Myh&e tlié%oﬁalfﬂ m@]s%ﬁ&ﬁh@@(sﬁ@ﬁb bas.ed ). megd PCR( a)

YPD containing 1 % yeast extract, pept one and 2 % dextrose, pH (b)
buf f er ed MPBuct(VBERBYuanSHd mnflgm\rtbﬁ)cw}gpmﬁ"eﬁq% @dd\iﬁ(%cqms rmqm)@p éZlQC
buffer, pHS6C8v and (c) BYPDN containing BYPD, 1.34 % yeast nitrogen base
and 4 x 10°% /O(BP]O'[I n, pH 6.0. Single colonies of the yeast were
pre-cultured in 10 nil of each of the 3 nedia until OD600ONm of -7.0. One ni
of this sp@sller ol SS)sép@\ABZAnsochH plhad:dlfot ocordfiutivie| infracel hlarrexfiression. aPriorl

shake flask for. oqvern ation- W th contl nu i ng at
260 rpm HPHESTHER fRiP e fﬁﬁiﬁo eresind G&f% %ﬁm@%%s
growt h of ,6l.Ques YBge &l 851 R mg}é&e&qg atne%ﬁnfema%taﬁ &raen?»@n%erﬂéemv&é% § -T

cul ture, aliquots of 096 harvested at 16,
poi nts. THET LT STHe GECHEMACES GTG5ATE GAC CAG TCC AAC 'ITG GCC 3’ (SEQ ID

NO: 22) and 5°-C CAA GTT GGA CTG GTC CAT CAC TAG TAG AGC CAC AGC AAG
AGC-3’ (SEQ ID NO: 23). The Spel restriction sites are underlined and the new ATG
codons are bold. In the SEQ ID NO: 22 primer, the codons for the 12" and 13" residue from
the translation start site were both changed, from CTC (Leu) and GCA (Ala) to CTA, to

create the Spel site. An intentional codon change of the last residue of the VigSS from GGG
(gly) to ATG (met) was made to create a new internal start codon. By digesting the mutated
pOAVtgl with Spel, the fragment flanked by two Spel sites, one from the mutated Spel and
the other from the multicloning region of pBSIISK, was lost together with the VtgSS, and the
plasmid was religated. Finally, the pOAVtgl with mutations at both 5’ and 3’ ends was
digested with Notl and Apal and the resulting 5.3 kb fragment was inserted b'etween the Notl
and Apal sites of pGAPZA to create Vig(-SS)/pGAPZA. A schematic representation of the
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for 5 mn. The culture supernatant was set aside for analysis of secreted
rvtg. The cell &)el |l et was washed in breaking buffer (50 nM sodi um
phosphat e, WA2040448B5mv PVBF, 1 nM EDTA and 5 % gl ycer ol JPCEIREHPEEWEnded
in 7.5 mM of breaking buffer. The cells were |lysed either by glass beads
(0.45 pm Sigma) or French Press (Basic Z 0. 75KW Benchtop Cell D sruptor,
UK) operated at 30 kpsi After 1 h centrifugation at 14000 g at 4 C, the
cell lysayg S@?@G ]a%qusaﬁﬁé%@ﬁlﬁm phored at -80 C for further

anal yses. bris SSOUI ised wth 1 %SIDS to obtain the nenbrane
bound fraction. The Western bl ot analysis of the cell |ysate and nenbrane
fractions[062le a¥tgd8gSS)EtARDS weasamtbntiérk fqyowinstitotive exprbssionoand Baretion of

tell hand f . th | s 1.ndi cat by, th
211t hr aovBapaE e GBS0 S ORY]ESREITS BB 4Tk Wt am iRt S i no
menbrane {LAchlPYST nﬁ.ﬁné‘c&ﬁ’lf\{raﬁsrx‘ﬁ&r%@%nﬁween3¥E’Wo?‘%d mlte§ ‘68{5}%1}6%91 &Ptk el

growt h of the reco ant yeast and conferred naxi of total cell

prot ei n. GARgiroeotienty tGAPZANDIskamatictrepresentation of \Yteg\’lgthLgBS)/péAlPZAl pletié and
rrerrbrane b und fg‘%ct;é hi gher expression | evels were sustained in BYPD

(Fig. Sﬂi’fﬂe ?gl g. 30 than YPD (Fig. 3A). However, degraded bands
of thg are nore promnent in the YPD and BYPDN nedia. Since culture in

BYPD mai njpgs3syed Rii@ SSQ/}E)GAPE&Q“@% ilt&ded ol }éonsftlﬁftivléeéxp%s%hea‘hde:fEE}cQMﬁ%ft hi s
medi um [ 0075] EXA 4:rVtg expression in zlsn%e and multiple shake
Sl

fl asks, anVdg feidg it S verdvésiqeemfatareacreudn sigeal ofecarstrpeioing] the NedkAgdhe

singles ask e nts,. Clone r own IeI
baffl ed gﬁﬁz‘eﬁﬁg’é{g’ﬂ i W}”ﬁsg’"fﬁﬁe I ife 858170 il Y Wwﬁ e"?

rpm \Whenschémgd Tpﬁy@nataﬁ ,of &%, VizBoSBYhGAPAaC %lhﬁnmhﬁé]ﬁ@t@&x@?ml@@ expr essed
optimally at 23 ThIS isin agreerrent with the report of Li et al.

(2001). At each tinme point, 30 mMl c¢ells were harvested, w th concurrent
t op-up of [086An A4l Hl?%eﬁs Bf?m)rap%ré@ bé&Hﬁhgeahﬁsl%}hoq gy rtheppuniicd thiguehpl e
shake fl f 1L
Darf 1 ed chare FIiGE. bomiRe (R ERaR0E, "B eI Rie Rl The 008,
i nocul at ecdpwsslbn «:hssemas#BbzI Tinearisad plasmsdsW i pg gadh)Mwenn adiedith 80 $d.0E compatért i ons

th fla | t \ h t int, .30 m | t.
aarpl e 1EenE Drewnet es. 196 (eadimaim Has ered Soudrsneen 7 dors)
For the fest cﬁﬁénearofpsfa%ﬂtca&atenuﬁﬁg% BRRLS GeRle PURE £ fs@bcwz Cuwﬁ@%c) was

i noculated into 10 medi unt and grown over ni ght™ at I n a shaker
i ncubat or Trahsfoi@ cqimmes oveat helected ODOGYDD- agay pDatasThH%:cydaStcheramasZ%machjloit ed

into 100 nil of BYPDin.a 1.L. s e flask and 0 fore
| ocul at | BHPR dPRtoRe dABOR aihad aeedomapg BIhane oF 190LeR esat A%
Br aun) . TH@ub‘lie%Sa%g QMZ/@%@_(I evel was nai nt ai ned above 20 %by air

0 ;

saturation at a ra v/iv) .of air to fermentor per mnute. The p02
cascade was nmintained at consistent level with appropriate stirring speed.
At vari ou065]ne Prdlierinaly sesud® showed that none of the clones harbouring secretion signal

(VtgSS or aSS) secreted rVig. Regardless of the SS, the rVtg remained within the yeast, in
cell lysate and membrane-bound fractions. Nevertheless, this may be advantageous for its
application as a recombinant feed. Since Vtg(aSS)/pGAPZaC constructs yielded only
minimal number of clones with poor viability, further experiments were carried out with the

Vtg(-SS)/pGAPZA and Vitg(VtgSS)/pGAPZA clones.

[0066) - EXAMPLE 2 Southern and Western analyses of Vitg gene copy number and

expression levels

[0067] It has been reported that the expression levels of a recombinant protein in Pichia
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nm of culture was sanpled for analysis and an equal volume of fresh medium
was introduced to maintain the original culture volume. [0079] The rate and
peak of expVOSMPHM4H rvtg were nonitored for each cul t ur PCII$EIR003/006266aS
shown in FIG 4, where the pH( ), OD 600nm( o ) and total protein ( A ) of
Clone # 6 cultured under the different conditions are shown as a function
of tinme. The Western blot presented bel ow each gromh curve in FIG 4 shows
that rwt 1.0 :

Compar i sqt oF PHeREh b iselE o ralotoR Ean iR VR0 LPEL D TS (¢ 11
the tinme wé invexigredd thi'tedfepr of gine cwpgunmiibat oarthd empsres%?dm éftﬁll‘(:leﬁ]bﬁ of it GAPF | ask,
to 18h for the nmultiple flasks and the fastest tine_of 16 h for the

f ed- bat cHegléatﬁém/@mﬁtmct%uﬁwlégnqu&w@mntrféoqeﬁéar&prlﬂ&a}ulfmaﬁ%a%%f% be

i nport ant I i C) . [0080]
pe” shonn BouSh FisS0R e SRAAPE Laib ik JHEERL ChERlaubfl Sf ool 6
fermentor culture, permtting in principle, indefinite rVtg expression.

Theor eti dg068), t ieast erapsfosnams veew ephecapiasted e zanokydses ang tlpset ﬂsmgt he%
fermentation culture due to the constitutive  property of the GAP. ter.

However, sodug dadesy! spfate dSBa)-cHenmrrditiAt Wath iolated, P siasol RESGIRHR %uan 6 h,
h t | o a
o oy pLSRRRLSEAF BV 0 9% TR 4oL i DO Lol (107 o

di m ni sh & mal Nt enance i n nto It)ture
of const andre pleltrophugiespion lat 0.6 9o agdroseege) an&a'ansfmed\/mgo @etiemmldmmtlnhfamr t he

peak of expressjon, sipnce further .ino ti.pns of t r r s into
Prosh’ BYRBHABINTEHERAG Thipumom et vEBroRet yihadifaudidrd f mygns ViE
i ndi cati ng,gihaly ﬁ%mt&@Eaﬁog deisdd BRREp N0 3 (Link ef AL 99@1)61% S¥RhARAAN
conpet ent. Furthernore 1ones were fouﬁd fo be Stabl’e and continudusly

and conghé blot wae kimudtepe@sly probeg wh:a Iastiginpd dekydpdgepasa 4154 igere fragnent

exi stenc usi b e VWO 20 441 [ S2003/ 000266 xpl apation may
xSt ortouh 1B Mtk e ppfch SERARLIARAE P TSR B ERR R i PpBRASRES,
coul d havrassseiae /sy B@fe emaas:smﬁmheldOpy\muhﬁebef ok (Dd‘\ltgrcWAhﬂe*frﬂdtedﬁﬂ, to

nonitor, the levels o MRNA in the clones over these tine intervals and
bgayond ttbe weasehoft genamie “"pfoﬁahﬁ ofthe ipigpsity afitbe Vigspesificdand apd Wt of by dlgs

Vi Z. E&ﬂE'%%p Fé”b% aifdd %9aﬁ'e°n'sﬂz§ angal sc%ﬁvl?shr% I;EQ Ma‘é‘l} VB! Bott

addr ess a y poten concerns- over e transcri |on or trans at| onal

stress, (ﬁhmd‘ah@x&b@)nﬂ%rsmahndhzbtyommj WHeg rgticotofi mtensitggrDNQ, . from  thie
respectivel uesf 0 | | e this experinent indicates that

, .may hecone
vari ati orf&t ??Ff?rl‘?gedglﬂs‘tﬁ?sea] W&“@F‘g L‘E%‘P? Y¥frastical ly affect the expression

| evel of rVig in P. pastoris, a person skilled in the art can take

necessar {0849 PS TRe Rt préteildh ichRete lsepehatat, deMtigsat HiemEMBkne [HBRSd fractions
| mmunopreci pitation of _31-1-protein to determne the |evel of rvtg was

per f or medveraguirdified\iy. Bragérrdiagsey (Bradferdeid76). Byt taenreteisein cach draghen washed
Loi o W taBppkl s PUieng LEMHABERIE (bRl oBP R WA Hethichfofd

3H | euci ne (specrfic ac
Fixed amount of 35ug of total protein from the lysate and membrane fractions prepared from

shake flask cultures of rVtg clones was loaded on a 10 % SDS-polyacrylamide gel. The
proteins were transferred by electroblotting. To detect rVtg, rabbit anti-Vtg aniibody
(1:10000) was used as primary antibody, with goat-anti-rabbit-HRP (1:20000) as secondary
antibody, in the presence of 5 % skimmed milk. The chemiluminiscent substrate, Supersignal

West Pico was used to develop the signal.

[0070]  Southern blots of genomic DNA to determine the copy number of Vtg expression
cassettes in Vtg(VtgSS) and Vig(-SS) clones are shown in FIG 2A. P. pastoris genomic DNA

isolated from clones that survived selection with increasing zeocin concentrations (100, 500,
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nCi/m) and incubated with shaking at 260 rpmat 23 C for 22 h. The cells
pelleted from 15 rr}ﬂof the culture were |ysed using glass beads and
centrif uged MO Y45 at 9000 g. The supernatant cont ai RRCT$H@200HP00266y 54t e
The pellet was solubilised with 0.1 %SDS at 4 Cfor 2 h and centrifuged.
The resulting supernatant represented the solubilised nenbrane fraction.

[ 0082] Subsequently, 100 | of cell |ysate and nenbrane fraction were

pr ei ncubainad 008 %gﬁﬁ]?tvﬁiswigﬂstdd atd prébedisalesaribeé abevel NTheonufiberiibeloat thé bist
following which 20 | of protein A-agarose was added and all owed to react
for 60 mipdigtleathy copyensmben €6 ther¥lec expressiangeepselips hasedory theratep gf nthe To

t he super ant .. .10 ] i i .- 100) was added followed by
over ni ghtéélﬁgr%go%eetl %gﬂe@ﬂlyﬁ%*@%&?ﬁ;ﬂé@ |°ts$§ﬁt¥’8§q]l 0 pl of protein A-agarose,
the mxtures were centrifuged at 12000 g for 5 m n. The i munoprecipitate
was washe@01)ri cEhereiit ani apprrapcaed i dnabdtweerok figcreasimy Aesdingole@naMffoms, pH
7.5, 50 mM EDTA, 150 MM Nad, and 1 % NP-40. The resulting .

i munopr €009 580 &0 W00 ne/mikand thy eopymamiteref ¥igexpagssion cosseitss. (Figa 241 §hey of
50 | of t radi I REARS | : t ed
on a 3 U gPRE P REh cBg by c4RER rBocbe) et B B 2edtf Kot
papers WER§: (®stlegesonarbomtiigh Veg(-SSISG AP ALAVERT # 1 S#IN(TOCOAR )f WL &7yBh#8 %
TCA foll owed by ethanol;ether (1; 1)V and finally with ether for 15 mn,
After dryPHEZRE héb) ganesaberbourng Ye(MeSI)MA %y WAy Hlad2cdORPER): i v0adasol
usi ng Wal %%414 Liquid Scintillation counter 21 WD 2004/044185

PCT/ S@O(f 266 (Beckman). (¥0083] Radiol abelling of total protein in

cl one #6 showed 46.2 % protein in the cell lysate and 53.8 % in the

menbr ane P92t i oWestemmamadyses of et ceililpsateodnd membrde dlagtiwisl fean tha seldsjed\VERy-

specific antibodies. sh t ha r e 1.16.%.qf total,,pr.otein

(Tabl e 1y et SnaPErhand fedo s CRGZET e onBinedloudlt B W BA 65 ang
nmenbr ane thodedctionsSgive the2iold inttLOBAdr Fsedd By tATARRNAG ithesa tRIngS QBe Bighest ones
#6 and #52 [0085] Unl ess otherw se stated, the growth and harvest of all P.

past ori s iBigEraniseEepigseried Py clanesrdfl ane #84.dhaThored vpHe 3 ang dtqopies apipeetively,

conditio t ] ( F ' i ks and
f ed- bat c%%f\gg ﬁ%ﬁl{%{?ﬁg%ﬁ%}e%@gﬁ%%é’ﬁ e|1§'egér<1 ﬁ% (])Jéh%ﬁgc PF@HCH§W3§‘gSAQ?Ff§§£ﬂrCU tures
of cl onesotifid)ledel# 2 rad(RificeB)oThe diterSiD of HteShinde cembarey elkdd, witatleedpand
freeze-drieq. One ng of freeze-dried yeast cells fro\[ﬁthe res&%%tive tinme
poi nts of EREF OF &ht CXRIEISION, RSSelES g SOTERPORBIne SBon- i epreigrtly ogsed 9p ¢
under VaGiRigdHo YERs #6ARABLE Ginde AN HLLDAI R PobuBES i helréaP dikilyses
nitrogen gas. The dried sanples were resuspended in 2 Tl of 0.2 Msodium
citrate, v perorared dnithisetaad. t hrough a 0.22 mfilter. Amino acid analysis
was carried out using Shimdzu Am no Acid Anal yzer, LC-6A. [0086] The am no

TR L R R R A

of total ofrvig

[0074]) The expression levels of rVig in cultures of clone # 6 containing the Vig(-
SS)/pGAPZA plasmid were determined in three different YPD-based media: (a) YPD
containing 1 % yeast extract, 2 % peptone and 2 % dextrose, pH 6.0; (b) buffered YPD
(BYPD) containing YPD supplemented with 100 mM phosphate buffer, pH 6.0; and (c)
BYPDN containing BYPD, 1.34 % yeast nitrogen base and 4 x 10~ % biotin, pH 6.0. Single
colonies of the yeast were pre-cﬁ]tured in 10 ml of each of the 3 media until ODgggnm of ~7.0.

One m] of this starter culture was inoculated in‘to 200 ml fresh media in a 1 L shake flask for

overnight incubation at 23 °C, with continuous shaking at 260 rpm. The optimal time for the
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amno acid content in clones #6 and #52 is depicted in FIG 5A Conpared to
the host SMDL168H, clone #6 shows a 33 %rise in total amno acid content,
in contrast WO BSdest 6 %increase in clone #52. The RGH2083/0082¢6 5
conpares the profiles of percentage increases of total am no acid content
anongst cultures of clone #6 in single shake flask (SSF;, 19 % i ncrease),
mul tiple shake flasks (MSF, 33 % i ncrease) and fed-batch fernentor (FERM
15.3 % i BveRSElondd\RaPAsCRBhidGed by €a SR °Ohnd BOPE. Hibdh tiagTtyl irgaligsots of
clones #6 cultured in nulti pl e shake flasks is depicted in FI G 5B, 0087]
Exani nat i 8% mfwarp damyasied abkd. d9p2%ﬁmd 8% hE AipgPdintha eami}sg@qretpﬁlée%a
acids an zed e t

val . rmet, ﬁ%rl%e mi_”"lt’hr} acrlngg% s%?ér\%lgtra]étj\gﬁsaggkps?de%} gl?a]%s% é}‘éegrre%dr e% }l’ﬁé?eh] edeg]gtnt f ol

host SNDl;Jv@BHJa@Edem BBhkind R ffeA (3B MM sammﬁpph@phais gﬂa genmml PMSFpmsmMer ed
as essential am no acids for nost fish (Cowe 1993

2004/ 044180 TAcmdSEZ0g3c0l) 286 respepesfed,a ahuwl Aﬁb@?lslaa bufferyshhe Q&Héﬁ@éq lysede

i ndi vi dual [ | e
st st gneHTeat P9 SibeRE R it e OF piden FEE\BRfE 7 PSR B EhE5, QO C.e
in the meDNrepbN VK uPeritéd atGOkpkid eAfiddq Hmmﬂmﬁionfaonmdo% g @i, efiescellapigdtd 0 be
nmet hi oni ne- def|C|ent clone #6 appears to _have great 5ptent|al as a diet

suppl ementnd (guBsyerexmwatelyestored at B0AE for éﬁ&leygwym he iebris w as fefubilisg
[0089] Li t I :

using 2: 1 ECHPS FEPRAH BF peiiil boublh tlfon 19N ec b G0 Blanlsor p2RE)
with 1 g Bash o8 Mehplaat effhcnhx)sdwerey@sndesohlsedaﬂdwbwnylltat: gositpdrafxit Aodame i n
100 m chl oroform nmet hanol mixture)., Fatty acid net hi/*h_éeﬁ%taﬁs wer e- prepar ed

usi ng bor BHFIABPHIR fEPA éfe cRcRRIEe RYIE is IREEAFhPY Uit BroW yibreg dpedia Waas

carried o ﬂ‘ng(;iachﬁ er non
3000A (smhl‘5 eggél}gﬁigép%ng %SN\RE’% “395‘%53"%’%‘95“8""?“’ | 8% R ‘é“ffée’e‘nﬁ‘é’re gtg ur e

gr adi ent B&@’Dptan@r&ﬁ]’rﬁbﬂ asbppbrteﬂnmm;maivgmwﬂlﬁof the 2€eco@bamrsait tyrttestfandemﬁereedof

carrier gas For the i i.ficatio f .fatt

o s’ o R S N ool oy PaBsiogiie the SamBERa iRl e e e

Tokyo Unl WR418 bhd n2inbirArkiune $ra§tﬁk§hsshlgﬁar)expl[e9§&pievé]§ wré S13edimddan BYIED (IENt ,

clone #6 and the native host were grown in BYPD sup\ﬁl enment ed
]

with sterBBrand BYBPM(Fig3@dban YEB(Fig. BA)wHowexdery fearaded bangs of1Vig arawaoref at t y
aci d Corrpﬁ%)ﬁ%hé}ﬂln?fthé hags! é(xg@ wnﬁe%’ ande %mre%{?%’a}mmsaﬁa%ed%\ﬂég A

washed y wmth 0 0 renobve any trace of adherent

before Ii mgﬂesmaégtﬂy,sfurth@m%ds eoplpgeditsiomedfuni.he total |ipid content in
cl ones #6 and #52 over native SMD1168H (i nset) shows that clone #6

exhi bi ted % [ t al |d cont orm.ng t 3. %rise
in clone @éslsTh?}ggﬁ%ﬁg?:f\qﬁgncxPﬁeé IR IR SPElg An ’Eﬁﬁ)‘ﬁgpﬁe‘hﬂ% ﬂeﬁw%sﬁ@é# t he
fatty aci firaenpes &ilQre bedivrers cl one #6 and control SMD1168H, grown - in BYPD

with or without fish oil. The first and second nunbers bel ow the bar chart
represent

[0076] - For the single shake flask experiments, Clone #6 was grown at 23 °C in a single 1
"L bafﬁed shake flask containing 200 ml of BYPD medium with shaking at 260 rpm. When
tested over 23, 25, 28 and 30 °C, the multicopy clones expressed optimally at 23 °C. This is in
agreement with the report of Li et al. (2001). At each time point, 30 ml cells were harvested

with concurrent top-up of 30 ml of fresh BYPD after each sampling.

[0077)  For the mu]tip]é shake flask experiments, seven replicates (one for each time
point) of 1 L baffled shake flasks, each containing 200 m! of BYPD, were simultaneously
inoculated with clone #6. The cultures were grown under the same conditions as the single

shake flask culture. At each time point, 30 ml culture was sampled from one of the flasks.
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t he nunbers of carbon atons and double bonds in the fatty acid chain and the
pharmaceutically "inportant onega 3 fatty acids (n-3) are denoted. Native
SVMD1168H ®onemimstisaich hi gher level of lauric acid (12: OPCTRGRP0SOYRES #6.
The |l evels of the nyristic acid (Cl4:0), palmtic acid (16:0), palmtoleic
acid (16:1) and the Cl18 PUFAs are conparable between clone #6 and the
control. Wth the exception of C20:3 (n-6), the levels of C20 and 23 WO

2004/ 0441@»‘6t§10T/ g@g%élﬁﬁ%% fe%%nPHEnt e?&%n&%mﬁl §ifgre! easnf%f kst thgy are

| ow or ect a I'n the control estingly, when clone was
suppl emeninechlzied nt@ 19orhli BN PHI medismcandigyows 0M¢I®Egh'[ 8th23 °C ong ehﬁkeoincubﬁiéomo and

C22 PUFAs d | . Th f |
in incor a‘%f’hrg;%ﬁi%g ééﬁ%’ hre]f &gﬁﬁl’]é‘gg Sﬁggrglﬁblla}e dgﬁ%g@%d?i ?%@9}% 5 a?:]In]gne as
a hi gh %}%ké hxskbsr;faoﬂéwq& sgreae&s&gmefd?@%cmm&%}o IfLeBwbeéon@Jmedrmré gt

PUFAs co be drast cal evate culturing the yeast <clone in the
presence hﬁnéntsﬂﬁ]m]sl(BloﬁTWhl@rBriam)o ermtdlssoﬂvcmoxm:l derdmwes ofairShiDdd 83ie 26

genone | DDA TGO B P T 000 LG ARPROT BOVBILE. A OE R Mahur eus
LVl t hat ﬁQﬂYﬁnéﬁ%oﬁkaﬁtﬂHéXm'i]PapJ%}ﬁdaﬁBgﬁlflﬁmkﬁééd| %gvaqmb BinfedhtevAC ixg

transporter, Pxalp, S. cerevisl I's therefore tenpting to specul ate
t hat t hi smpof atlivvewbasamyplatfa abalysis agd an ¢qal volbine o(ﬁfrealumdmntvas intrvathuded
integrated into. tlﬁ]‘e P.. gf%ﬁorls clone #6 is functional, thus contributing to
the faci | PrBYEE e cHEBat NPEVYPMEong- chai n PUFAs, especi al Iy
docosahexaenoic acid (DHA, 22:6, n-3). These PUFAs have attracted

consi der ajpo®o)i Nt qhe $ite afd PR ITREF1eE 6RO IMEwRkihGiRIEd forleactCaedIEERBitioand
are inportant conponents of cell uI ar struc ure and function. They are known

to be recsishedny FiGG whoreghisuithgeni 9P 680w | DAatedpratein ( A9, Clepn gént et

., 1989 I
2I one #6 (T‘uétug%t%}%g en?‘%;%jéﬁé%% da?"e S 55] el\?té)#o;)érjéﬁi& b{@%;pﬁ]ghﬁe& F%?Ot

br oodst ocfsestingid teltp lsﬁmegrbwtthﬁKfefrDFEi mwfs that regneagdédtedtédnsthendslt ])b@legl ven
to the culture condition, to attain the optinal expression rate, and
nutrient A BEMBraneniTactionse] Comperiseacintbenthrme Weslsn blisi rpvealedqgen apRFIYH]

Al t hough.fgmaraeﬁm fi tie \Aegﬂrmé%fxmél\{wo pﬁ&@&ﬁ&%umnwm bog oy Jﬁbg %"3‘55592 acid

and |ipid analyses s significant Increase In am no acl see
EXAVPLE 4tp kbdfor |themmidtigld Z1a8k9gnd ihedfastasti tige ©hd 6sulbar the rfad-batehtfepudngational s

t hat cl #6 h i ngl | 1 f eed

oo o GHRan A bbed Bt b S e b P Db Shadef Bl
fish lar vg@w( ei@}{()vlq@a@)_Ander son, 1995). The nutrient value is in
agreenent w th other yeasSt products, which have been used as feed

attractants édSanderson and Jolly, 1994). [0094] EXAMPLE 7 Feeding trials
usi ng cl dfB8Ule adsnehpin abeve, She rﬁggg@@@t ygast clones are amenable to continuous

fermentor culture, permitting in principle, indefinite rVtg expression. Theoretically, the
expression level can be maintained constant in the fermentation culture due to the constitutive
property of the GAP promoter. However, rVig level in fed-batch fermentation culture was
maximum at 16 h, achieving peak concentration earlier than the shake flask cultures, but
diminished thereafter. This is despite the maintenance in fermentor culture of constant pO,
and pH. It is unlikely that the Vtg gene was lost after the peak of expression, since further
inoculations of the fermentor clones into fresh BYPD again showed similar profiles of rVig
expression, thus, indicating that the integrated Vig gene was still intact and expression
competent. Furthermore, the clones were found to be stable and qoﬁtinuously and

constitutively express rVig -over 2-3 years of culture since its existence. A plausible
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WO 2004/ 044185 PCT/ SG2003/ 000266 [0095] The rotifer, Brachionus plicalitis,
was cultured in seawater (salinity 36 ppt) at 26- 30Cin 400 L fiber plastic
t anks, forwg0bfaaiss3 nonths prior to testing. The rotif cPCT/HBI083/HWAG6 t Wi ce
daily, with 0.5 ng of commercial baker's yeast (DCL Yeast Ltd, UK) per
mllion rotifers. The rotifers were filtered and inoculated to 20 L coni cal
cylinder glass tanks to ensure no contam nation over two weeks prior to
feeding t t 0 YR C

( SMVD) an&g’#’@&%w ’Q@% dep) ﬁm qugﬁeggé%égv?grctg c h’r% ?alg& tl#em%gmé %\/\%&ggﬁtrol
and test c@uldthaweaccumam@t eveestiont Mt HYHQ rofphessoiastuyure, desmnnloedae Jevels
separate cul tures, 2% and 5% pure cod liver oil (SEVEN SEAS, UK

cont ai ni 9§ V@F@Nﬁdpdhﬁ HegeewEd lb%eélmetlﬂieé"aﬂﬂﬁ@]dcb"dﬁé@ ioceterminende PAIR 2t ent

enri chnme I e i.e al and
opt a4 )V B Gs bhERedilar a1 LRCARYIRT o) 5354 Bidiel Fveen Ak U1C
expressi el h[am%hdrléwztnyl po@diabggReint oMerhé hamschjateommdjomfrartstwoﬁalIs&ﬁusa fish

(Oreochrom s aureus)- were taken periodically to allow artificial hatching
in a tanWhegy the deasmMRNApstakiliyoEné oYty pratep  inlGerity, geapgcdivelyy Jp3Yobecome

Dechl or | Q@%s‘?%n Eer\?vmsthlilé g)\?%%l%en ﬂ]%l(%ﬂzl tt{ﬂtevaﬁggczﬁshﬁ 1919'88%%%‘}18111 caﬁNI thin

26-30 C. er Was r'éene fung contam nati on and

to incrdasdcdliyeaffiat thiaxgrdsaibe le\Appf qmmaual yas%rwayqoeeﬁohammatm hhengrt cathe
| arvae were counted to assess the hatchi ng rate, and at the sane tine, they
wer e rand@inpoassay sieptiteepsprordssited leyal SSEVISEYPICHA tanks containing 2.5 L
water at a density of 10-20 individuals/L, with gentle constant aeration at

26-33 C. p¢¥398] ﬂ}t}ﬁmﬁ@ dcsmting o@ﬂnf‘grbtgﬁﬂb%emﬁleﬁﬁé Qe vm ePHFme PO

fish Iarvae wer e Inth and co-fed wth rotif (at a density
of 5 indiayifollewss/ ﬁv)enngict gdtasts ineBYRBr wenogledleted zyldawtaslmd t@n@ onth#gyaking t her

th | bak t | ab. cul t | dri
powclor & RERE FPETORTIdE e o0 Bk BTG caPGiE] K athevie, POl URgt h and
wei ght Ofmé]ﬂ'ﬁll) ahd icWBit@d WAtk &Bakimt % Z%F}?ﬂa a@@b@fo:gﬂ)l’a‘ p?hé"@élﬁ Oy%ﬁ&te&’ Prom( 1%

feeding wt otifer alone (conttol feeding wth baker's yeast
(cont rol ml qf3ke cmhlfree?chm@/sad tuking glask é)pa@rﬁahdyeastfsge(d%%lﬂakmrat§09@@tThe 25%

#6 25 WD 2004/ 04418 SG2003/ 000 f f d
yonst s SUEAR o dnd ol 59 anpe Pk Ve el VS P R alf e 2 £050,
baker' s yeastenrnfa¥d#Th) resuliiy soferhaflirdi@esshted tHeQYebH&ea hamebrbmomidioh. -

[ 0099] The results of the co-feeding experinents after 15 days of feeding
post hatchin are reported in Table 2, where S.c. denotes Baker's g/east (S

cerevi si 8082 ndSybsequsntlnbiiley] &f iceth 1yste PWdWFﬂN:%I] Haelionswerenpremsubated
tr ansgenlsgpaﬁne]? Wit hoid ﬁl frjef?x?%m{fé s%rum for 60 min at 4 °C, following which 20 ul of protein

A-agarose was added and allowed to react for 60 min at 4 °C. The samples were centrifuged '

at 12000 g for 5 min. To the supernatant, 100 ul of anti-Vtg antibody (1:100) was added

followed by overnight incubation at 4 °C. After addition of 30 pl of protein A-agarose, the
mixtures were centrifuged at 12000 g for 5 min. The immunoprecipitate was washed thrice
with immunoprecipitation buffer containing 50 mM Tris, pH 7.5, 50 mM EDTA, 150 mM
Na(Cl, and 1 % NP-40. The resulting immunoprecipitate was treated with TCA (Melo et al.,
2000). An aliquot of 50 pl of the radiolabelled cell lysate and membrane fractions were
spotted on a 3MM Whatman filter paper and dried at room temperature. The filter papers
were washed once with cold 10 % TCA for 25 min and twice with 5 % TCA followed by
ethanol:ether (1:1) and finally with ether for 15 min. After drying, the radioactivity of *H-

labelled Vig was counted in Aquasol using Wallac 1414 Liquid Scintillation counter
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TABLE 2 G oups Survival Total Wet W. Survival Wet W. Length (16 days) No.
(nyg) Rate (9 %gglind) (rmm 1 Rotifer 7/50 19.6 14 2.80 10 2 Rotifer +

32/ 50 148. WOAMHWAIB] 1 100% S.c 3 Rotifer + 75% S. c/ 2 RGRSCA0I/M0262. 5 60
2.75 11.4 4 Rotifer + 50% S.c/50% #6 38/50 137.5 76 3.62 10.75 5 Rotifer +
25 % S.c/ 75 %6 41/50 179.0 82 4.37 10.8 6 Rotifer + 100% #6 36/ 50 176.6 72
4.90 10.8 [00100] The direct yeast feeding experinents were perfornmed as
follows. @8cHhsy. | arvae were inoculated into the 2.5 L water in the 3 L
tanks. Yeasts were offered at the ratio of 1.6 ng yeast / |arvae/day. Three
groups were set up: (1) 100% baker's yeast; (2) 100% SMD1168H (3? 100% of
#6. (00100983kesuRadiolsbeling ofitqtdguottinanclage && peawatedtt2 % protein @ e el ypate
feeding ar rted in .26 20041044185 PCT/ SG2003/ 0 6 Tahl Tabl e
55 oup QIR Paar b Bt bmb e YReto AR ey i B D g B ) Vigi)
(mo/ i nd) deedift Bntidads showed 1R rith ﬁgrege?n% 296 9 08t atein{Rdb B8 Pe Vag
220.20 27.53 1.33 #6 17/38 44.74.568.40 33.44 1.42 [00102) The '

0i | - enr i ghditiopedintto theesdiubde esthasaterdddsZhendempabrane fragtions (PgRI%s. 32 fish

| arvae were randomy distributed into 2 of the 3 L tanks with 2.5 L water.
To0vsor AR ¢ PN ER AR R B brelrts B ARIES cul tured wiih 59
in BYPD [00103) Results for the oil-enriched yeast feeding after a 35 day’
f eedi ng H0683]epoUhkds btherWiablsated, thEadrbetldand harpesSuwf ailvRal pdStorisi cudthréddterat  \et
wt Mean performed according to the respective optimal conditions determined for the single shake
flask, multiple shake flasks and fed-batch fermentation methodology (refer to Fig. 4). Shake
flask cultures of clones #6 and #52 and the control SMD 1168H were harvested, washed and
freeze-dried. One mg of freeze-dried yeast cells from the respective time points of different
cultures was digested for 22 h with 6 N HCl at 110 °C under vacuum. HC] was evaporated
from the sample by passing through nitrogen gas. The dried samples were resuspended in 2
ml of 0.2 M sodium citrate, pH 2.2 and filtered through a 0.22 pm filter. Amino acid analysis

was carried out using Shimadzu Amino Acid Analyzer, LC-6A.

[0086] The amino acids values were expressed as nmol/mg dry yeast. All results were
normalized against the native P. pastoris, SMD1168H. The'percentage increase of total
amino acid content in clones #6 and #52 is depicted in FIG 5A. Compared to the host
SMD1168H, clone #6 shows a 33 % rise in total amino acid content, in contrast to the modest
6 % increase in clone #52. The inset of FIG 5A compares the profiles of percentage increases
of total amino acid content amongst cultures of clone #6 in single shake flask (SSF; 19 %
increase), multiple shake flasks (MSF; 33 % increase) and fed-batch fermentor (FERM,; 15.3
% increase). The percentage increase of individual amino acids in clones #6 cultured in

multiple shake flasks is depicted in FIG 5B.

[0087)  Examination of the amino acid profiles showed that amongst the 16 amino acids
analyzed, the content of 10 amino acids (glu, pro, gly, ala, lys, val, met, ile, his and arg) were
higher in clone #6 compared to the control host SMD1168H (Fig. 5B). The latter 6 amino
acids are generally considered as essential amino acids for most fish (Cowey and Cho, 1993,
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No. rate (%9 (mg) (mg/ind) Length (mm #6 (2% oil) 13/32 40.63 164 12.62
10.89 #6 (5% o0il) 24/32 75.00 242 10.08 10.55 27 WD 2004/ 044185

PCT/ SG2003/ 3RD2WE044180104] EXAVPLE 8: Live internediate ferdTASG3608/00¢26605]
Materials [00106] Anem a (Anem a salina) cyst was obtained from Bi omari ne,
USA. [00107] Pichia pastoris, SMD1168H (SMD), is the wild type yeast used as
the negative control. FL(-ss)pGAPzA in SVMD116SH 500ZR # 6 is the optinal

t Mt ' t t T | tured
yeas Q%@ﬁf?{?ae?:?d %drn(sbﬁ'Rie Cosz%cﬁ{o)st Bk PGV ?rﬂr A ¥R fit i e dneGig LUre

as descri previ ous i nant™ yeast clone was cu I'n BYPD
medi um cangiainaiang nﬁetB&npmleeveIedmbl significdnitly e]ihclsedo(ﬂiig ISBQ Mest Ineteweflby fshthe
referred to as #6 5% fish oil,. Wth clone #6 grown in ea ed

washi ngs RePanereasgdn homedneniae e%er{aﬂé?@ﬁeém el moq*r{en%lmeg (Wé?
kept - ar - dpb0glfflelobient ciohd v b haye LRV pd HEEF S i GhoBRATE e" o

kept at . rcially aval yeast
(Sacchacronyces cerevisiae, bBCL, UK) in |yophilized formvvas used. [00108]
Summary: [T088]pot EXIAMPLBG: Bstitygrid ecbysis ofaidney#6 ehd #§2nin in the yeast Pichia
pastoris as a direct probiotic feed, or for Artem a enrichi nnent as.

nutrient f to fi | arvae S beeneal ated The of .to | i pi ds
of Arteni [ng?guplldpl WF@heéﬁ’a\ﬁeB 19 thsnbichigne on?e@g{cﬂ\ﬁt go ligé)@n‘?sﬁlgc#gﬁ'é

(or cl onepftRoforth t Unfethanbl edAt&@fhg! A Ghti-Bkidhnt cﬁia%aﬁﬁ%hyﬂofew o "Ml atdd- 23
to 68.27 ng/ g conpared to the wid type Artem a. nauplii. Feeding Anem a

wi th eit Hydroxgbmsae mdobuwlamde hjdrokytolseseiin luoﬁcméa@éajomnm heiheiol afllxmr@hl y

docasaneXaunaat B8l 6ts YBRpRardong BYRR S ERR Gk ell “bonaiabl 38"

0.46 to Jpbrettyl &9&’@%@%]@&%@(@' 4SQJqﬁﬂﬁéﬂré}nﬁ‘t6Eﬁbhy oh @Shhidzu\BC YA Winpe
Pichia pastoris and Saccharomyces cervisiae e concentration of DHA in

Aneni a  richgpnen 38004 dRbmagdzuh cenillmie pbwt (36 gnes RE5iMBE.di | Thealsmpengire 0. 14
d 1.02 _0,.2 t t. the d t A
an 5%%91 %tvhaslr:pe}g %gﬁ(})e\r/de %ty T, oveé:-])g@--\éﬁg o edt &C f?ot%v Tat %@ cg' e]ﬁr % 8m8a

nauplii f et |

0.7 M) aRrRBumeiedd.cb :hﬁhﬁm Fo? tHH?ﬂieMc@tlcﬁﬁd”ﬂf@Nﬁﬁ’deatﬂihxfdré apkﬁovlnﬁfavt acitied
with clone #6 or #6 5% 0il. The percentage survival (85.3 1.5% o t he

tilapia |véaswaed Westansaghi®: Né%tmqby quaze L@S‘)efﬁwgq{eﬁishﬁﬁéﬁwaffdeﬁj"wai h cl one #6 or

#6 in 5%o0il conpared to larvae fed with elther S. cerevisiae or

pastoris,iofgeh houghy Laryat g5& (81&[& Nangdié niEh SRdst, 81768 d\lv o
signifi cant IO?/ Co-t a ?&Yﬁg % ﬁﬁ | d t)%se nRnter?na naupl sﬁ% resu J%%Eownz 8 WO
2004/ 04418 BYXIT s G O0&ited 02thcsterile-filtered 2 % cod liver oil, with a view to 1mprovmo the

fatty acid composition of the rVtg clone (Guo and Ota, 2000). The cells were washed

thoroughly with 0.9 % NaCl to remove any trace of adherent fish 0il Before lipid analysis.

[0091] Comparison of the total lipid content in clones #6 and #52 over native
SMD1168H (inset) shows that clone #6 exhibited 47.5 % boost in total lipid content, out-
performing the 13 % rise in clone #52. The bar chart in the main figure shows the
comparison of the fatty acid composition between clone #6 and control SMD1168H, grown
in BYPD with or without fish oil. The first and second numbers below the bar chart represent
the numbers of carbon atoms and double bonds in the fatty acid chain and the
pharmaceutically ‘important omega 3 fatty acids (n-3) are denoted. Native SMD1168H
contains much higher level of lauric acid (12:0) than clone #6. The levels of the myristic acid
(C14:0), palmitic acid (16:0), palmitoleic acid (16:1) and the C18 PUFAs are comparable
between clone #6 and the control. With the exception of C20:3 (n-6), the levels of C20 and
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i nprovenent of the [arval growth and survival rate. Larvae fed 10 days with
S. cerevisiae and another 10 days with enriched Artem a showed no

signi fi cant W@ 20040448Se in growth and survival. However, |BENSG0PHEPOI® days
with clone #6 and another 10 days with clone #6 or clone #6 in 5%
oil-enriched Artem a achieved maxinumlength (18.2 t 0.5 mm), weight (89.6
8.3 ny) and survival (89.0 2.3). Thus, clone #6 and clone #6 in 5% cod

[ lc b t I t
iver oi g(h:sﬁ §re URRAd Gint BiBhe Fe &Rt the f%r@m%} Mé&a&bl%ﬂ%@%ﬁh&n

feed or i nd| r y via enrichnment 'thro Anem a nauplit,
subsequenttesesfirgly t whemneldnar#taeas rseppiementegd iwitls Rgfhi fisicaiitas carbmrnvwmtthe in

Qyot's(“RPrER of BRIGAPUERE ThECS s Crestrany thaged. c hogiotodne SR Pt o
filled wg di'lel ncuﬂ)ﬁoédirét’f@r WFE?%%?% om%ttersqgfge %idr?(gfrt S?SV%{ Q¥ledrd gyl the

cysts were roomtenperature (26 Artem a
nauplii wealtybeqmriswckdiet suppldrent. enpty cysts and debris, and were
transferred to clean filtered seawater with aeration. The Artem a at second

i nstar st S |l ed and ¢ ed f i O ens nri chment
of At eml@0hup! T Rt ymattes BHAT sopplb i oty Sy by St T

Artem a WisheSRthe &}?éieﬁbé fegeH b, anmoﬁgh B fohh ARl éﬁ‘ ﬁ{ee&tnoﬁﬁa@ft SMDAREERLE ONS:
(1) baker's wyeast; (2) SMD1168H, (3) Clone #6 and (4H)"clone #6 in 5 % fish

oil. Eac hackmgoMmeaMSusmr@uamw Vig genc pgainshthe. S. Threvisemesgenoms idemfifedd at

te of Ar.t d f t
i xed t o s naDD gl BE peshites i P10 it s ViR e Fp e i ¢ or
3-5 day fRedinw pHasy PERPHBATRAGCId Bspaner, \m§m<qats Aerevdud It SaRPLRYe Of

wild type and enriched "Artem a nauplii "were obt'ained for |ipid anal SIS by
col | ecti ngnlamg)t@ospmﬂétm thatribis putativeifetsx ecid é@@ﬂlwsw ytherO-nasghus e

were rins St r, .0l oft erred
to a cryol\(litlg‘%lrfa gJ i:ljlojrae le%l’ QN%)% (# 6 29 ﬁ g§2§§§8§7®|’7 @5’0?/(: B@%g{i

Ti | api a fma)kpdratﬁon ofi 16ng-ehai®d PLIFYs, Bspapalla} %@@ﬂh&@dﬁo&: aoida(DBAL 22:6hmeB)dst ock
were collected fromthe culture tanks. Fertilized eggs within the npther's

mout h weréleﬁeall’élfﬁénaavs‘eragrqs&d ERPsidsTabli Antaresthas nhéamcre@acaé]ueﬂt Peijacentifal wer e
then pl a%gapbﬁ'nd’% & o Fpork d'c?ﬂﬁ@n%xﬁ’g"%f Mhiilr GRkLE AR AlnkQoh. ﬂfaft ye er

was chan everS/ ay to contamnation and to 1ncrease
hat chi ng knowneo bélatquired by aapxdig grmmgtﬁshﬂm'f/m (Gt e aB, 19751, Surgoott dt ahplb89] ass.

cyl i nder nks a de S|t Q.larvae/L wt ntl e ang const ant

curat s on Weibse 1o CuptaS s S9ublacRpmetie SR Gl Fo it & ratdient
trials ofcapdibiaBifs deaéwﬁﬂem:hm a\/}ﬁ?ﬁ Sl bidlowktb&lOdEt sﬁpﬁﬁhﬁnﬂ aﬂ&'réfbreL eRdhP)
Five different feeding experinents were carried out to evaluate the effects
of the considerations must be given to the culture condition, to attain the optimal expression rate,

and nutrient value of this nove] live recombinant yeast feed-package.

[0093] Although the specific amount of rVtg expressed was not high, the amino a¢id and
lipid analyses showed significant increase in amino acids (33 %) (see EXAMPLE 4) and
lipids (47.5 %), indicating the subtle nutrient potentials that clone #6 harbours as a direct
single cell protein feed or as a primary feed for enriching rotifers to be used as a live feed for
the developing fish larvae (De Silva and Anderson, 1995). The nutrient value is in agreement
with other yeast products, which have been used as feed attractants (Sanderson and Jolly,

1994).

[0094] EXAMPLE 7 Feeding trials using'c]one #6 as novel nutrient package
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feed on growmh and survival rates of Oreochrom s nosanbicus |arvae. All
experinments_used 3-day posthatched fish |larvae at a density of 30/L. The
first exper MEIPP4NSI ved feeding with four different yeaREBSGI003/0@®266
cerevisiae, (ii) SMD1168H, (iii) clone #6 and (iv) clone #6 in 5 % oil. In
the second experinent, the larvae were fed with three different conbinations
of yeasts: (i) 50 % S. cerevisiae + 50 % SVMD1168H;, (ii) 50 % S. cerevisiae

+ 50 % C'[PD%]#G Thapelifés, !Bh)chﬁgzus/‘pﬁcalﬁl%r@\dé éill%?ed"in%@au/ﬁt@rfgsﬁl lﬁfyeseﬁfs‘pt)nz% %
oil. The third experinent involved feeding for the first 10 days with (i)

S. cerevi¥i°@an 400 L(fibey pBivd 188, fonat least B)maitimgriatao testipgvihe olifmewse fed 5 %
oil, followed hy co-feeding with wild type Anenja.n I 7] ndi vi dual s/ m

for anot H@’l’celéa]g'a%th &'ﬁ gﬁrcpﬁméeifj‘élr p?%:’lgts XeﬁVgaﬁd?egétdhﬁé)%fﬂ)epFraF’agﬁnf or )
10 days VI\\/‘BERé ? ?fefss @Ex‘égﬁlt&%h&‘%dcﬁﬂ&dqgo Eséo§n af 'cilnﬁﬁr Yiss take Vs Si ae

+ 50 % SMD11 cerevisiae + % of iii) 50 % S.
cerevi si aae;sdreaﬁ db{mtairmmlo#oﬁentwo&é&i\sphor 18fftedlinglifial \dnjys],one We. | arvae were -
co-fed for another 10 days with wild type Artemia nauplii (5

vt SRR ) s WP e A S SR TR R ot gl #h, ) S
Aner a nayplichiré B a8 e/ Latiob) st clRtkDRRAAIELCHEBYPLRI SiUpbyay th

either S. cerevislae, , one #6 or done % oi
2004/ 044 1BScrR€d/ S@@Qﬁkﬂ@@mﬁes,@%\mﬂd a%kd perar addvhverasi G(SEWEN SEAS, tHe) -

til | t th d dj the |
Sy ed A AL T was aes g PHEOEREI0% FohuBRs ke HindEeit The
standar d ¢aRGYd}e Waszedgiddngd 1as 5\19@erly%£@§ RedeNiealbtd bid 13%%{8 °tr oA {Hagufthes of

the head to the end of thetall. Af ter norphonetric asurenents, .. t he
| ar vae wevae fdsteddy Westprapdot 10 oomfirsn t\Gigdxpressaord wei ghed. The survi val was
det er m ned by counti ng the larvae after the end of feeding experi rrent

R e e

extract edwdrs uﬂ&ah@eﬁw& fynratanawcdmﬂa@mmm% e tﬁ]l@@ha@knm@'u 101509 7eg s/Brer efly,
i pids were extracted romthe Artemi.a usin (v/v) chI orofornimethanol

cont ai ni ngithgenlacetiogadiechicaaed yafrivaspsed gﬁéhﬁ e¥ltuse epd Hieclgmperature was
hydr OXya%@ﬁL S62ftloOutyl S\Fa?eq \D%d{eﬂéxéooké‘égfr‘ daf! tolgﬁmﬁ'fhn&ah"cgﬁigh?rgaﬁbn gg& hanol

m xt ure) fatty aci wer e conver ron

trifluoriijgdeeisBiiy hﬂElﬁth(ﬂate Th@proxtrhigly Eai)eraﬁfteﬁﬁatﬁlahgythaﬂard& wefeecoﬁmtleﬂ her
separated by Gas-Li quid Chromatography on a Shimdzu GC-9A wi.ith a Thernon
3000A capFiasamf lw&henﬁqratee arfl gh the §amg Uﬁ%ﬁ‘w they werhenderhypesiabyied gl &15S was

progr amﬁhﬂ&er‘l’an@s Q})%aﬁ 2§'ﬁQN§&'Oa t td?%oféo%é‘{?&f&fuﬁlsﬁ, “t”hp enfi@chisfint 935

hel i u or ‘the i ent| |cat|on aC| a mxture of
known f aktayioaat 263886. used as strandard (T. Watanabe, Tokyo Uni ver si ty of
Fi sheries and Signa

[0098] The co-feeding experiments were performed as follows. 50 fish larvae were
placed in the tank, and co-fed with rotifer (at a density of 5 individuals/ml) and yeast (either
baker’s yeast or SMD or #6). Either the commercial baker’s yeast or the lab cultured yeasts,
all in dried powders were fed at a ratio of lmg/larvae/day. The survival rate, length and

weight of the fish were taken. Six experimental groups were set up:
(1) feeding with rotifer alone (control);
(2) feeding with 100 % baker’s yeast (control);

(3) co-feeding with rotifer and yeasts (75% baker’s yeast + 25% #6);
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Co). Statistical analysis (00115) Diet-related differences in growth and
survival profiles between treatnments were analyzed using one-way ANOVA.

Di f f er encesMiLi0#M41%%eans were conpared usi ng Newran- Keul RCHSG200pD@®266
conparisons test. A significance |evel of 95% (P<0.05) was used throughout.
31 WD 2004/ 044185 PCT/ S&2003/ 000266 Results Anemia nauplii fed with r\Vtg
yeast clone #6 exhibits increased total |ipids [00116] The total lipids in
Aneni a naupl i iy B@-Tfeehﬁx%vbi%?fblﬁér%ﬁd%aJlQ(SOé’ﬁbéﬂe]d??éa%ﬁ-ﬁSQ%Q%) 38% from 34. 23
to 21.15 ng/g (see Table 5). This indicates that; Anenia enrichment with
any of the yeasts should aI vvays be applied since |I§)I d contents in Artem a
gradual | y decr(@nfesdingafithethe iysastsdl prg kakaBeyenst /5 %#082) . The amount of

total lipids of Artemia nauplii enriched wth clone #6 or clone #6 in 5%
fish oil increased.from 27 conpared to that of wild type
Artem a. The f@ff?/feegin& ﬁh@%?%ﬁo {C%r;%gg(tul tured Artem a nauplii [00117]
The fatty acid conposition of Artem a nauplii (wld type) and Artem a nauplii

fed for @B899] W The BRkRS oS théaRsteedine eﬁperrﬁ:vdnss #eor 15G@ays Bf fesdnigOpdss hitdihg type
SMD1168H), rvtg clone #6 or clone %6 1 n %oil, are present ed in Table 6

The ampurdre gepdrted b dable 28:véhers S.ar deneies B@bﬁr\seaeasbr(S4gerr¢vué@>,ea§ea§ AR om

16. 50. 3% t nount a |d 20:5 increased
from 3.50¢ greowa?l(gnior.}adlgldg}a d% df)ngggug oA {}0 efif Sm’rﬁ%uléPeg " cont ai ned
3530. 55% EPA but | acked DHA S| mlarly, Artema fed wwth SC & SMDI 168H

contained 3.46 0.46 and 3.85 0.02% EPA, respectively but |acked DHA.
Interestl%ﬂv Qhe Ievels of 20 5 (EPA) and 22:6 (DHA) vvere found to be

hi gher rA—Arte "TI_WV" . o e
| ow or undetg é’bl e in the Anem e vvith OneT of - gfm gﬂgeg)st %ff'ﬁn
7). The_concel a3t 1J:m of el cosape i (rgg d (20..5 ﬂte 7 m
docosahqxaeﬁp%fer(zz 6 n-3) in apgy a naupbigi enri chegd with L£éone #f[oand #6
in 5%o0il wre 4.77 0.14, 5.57{ 0.39 and 0.28 0.]4 1.02] 0.28,
respect i,vel yjRotiferwae fed with cl #6 an in 5%|pjl exhipited h er
grow h an Sl000%\&ad . [ 00318] Thegﬁ‘& i mum S@ﬁgth wei %Lt and ‘gﬁ Vi valqaere
obtai neOT W T|h Tarvae Ted with cCJone #6 dr clone #6|in 5% ol 1or 20 days

are sho@n i NRGtifkr +879%%.425%26 spoyioval giaki sh | angme fedijaws h SG113VD; [#6
or #6i|1_5[qu were 26.6 t 8.4, U5.3 6.7, 82.6 6.7 and 85[3 32

2004/ 044185 [PCT/ S&G2003/ 000266 ° \/\L@l 5% reg gecti vely.[ 'The nmeans survjval far
#6 and #6 i nRetdesit SP&S-FaP%#d WweeB0st at i|387-2ally ~ |76 3.62 10.75

5 Rotifer + 25% S.c/75%#6  |41/50 179.0 82 4.37 10.8

6 Rotifer + 100% #6 36/50 176.6 72 4.90 10.8

[00100] The direct yeast feeding experiments were performed as follows. 38 fish larvae
were inoculated into the 2.5 L water in the 3 L tanks. Yeasts were offered at the ratio of 1.6

mg yeast /larvae/day. Three groups were set up:
(1) 100% baker’s yeast;
(2) 100% SMD1168H

(3) 100% of #6.

[00101] Results of the direct feeding experiment after 48 days of feeding are reported in
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significant (p<0.05) than SC and SMD fed | arvae. But there was no
significant differences between SC and SMD fed |arvae. The |ength and

wei ght of fWOROPHP44EES fed with SC, SMD, #6 or #6 in 5%i | PGESE2008/000266
statistically different fromeach other. On the other hand, supplenenting
with 50% S. cerevisiae results a 15% decrease in larval growh (length and
wei ght). However, the survival rate increased by 5% (Fig. 8 C. Larvae
co-feedi ngywi4h clone #6 and wil.d type or #6 enriched Artem a exhibited

hi gher growth and survival. [00119] The co-feeding experinent clearly shows
that the larvae fed for 10 days with clone #6 or #6 in 5% oil and i
subsequenlt X“n% 10 days with Artema (wld type) showed maxi num | ength
(19.6 O. Pl weight (112.2 2.9) when corrpared to other feeding regines
(Fig. 9 A& By T Thesurvivat—was atso; 2196 (p<0: ed

bet ween Giohp I a f edunOvdasgis WVENWSC ar ch:tIWne #6 in 5% oi

and subgegde) | yél“fgv%@g W7 Wi | d tly(aeg)Ar t emi| gmgfifd)y. ' 9 é%%g; flleedi ng

with wild type [Anemia reSullted - in Jnprovenent of the |arj F’)qva al rate
e fed 10 days

with SC nd SM st fed fli | arvael . | f. we re larv
with w €t ype y‘éﬁt S. 'ceréai@éi ae fol438v3@d by § her a%/
enri ched_Artemla - there wag no -signify C

bet ween t enzi nriched|w,thh SC or cl on (Fl g
However ,Sl\ﬁ@r vag @%@ for 10 glé with %20(#% zﬁganot her

enr i chee—ArterHa—aechi-eved—fexd-rrm-t-et e
with Artem a enr 7?:{? W th Fig. 1 B) I t restlngly
survi val#%vvas oht with ﬁg'ﬂ\%ae f ed %6%4%10 dclyg 4\%Ith cI 0 e
10 day ' ' ; i
[00120] Table 5. Total anmpbunt of lipids, %of total Ii p| ds and %i ncr ease in
total lipids in fresh, 48 br starved and 48 hr fed with Baker's yeast SC

( Saccr omjed2rr éDhesma-ejmcSi‘ﬁB ye@Bli fzbdiag papdrimiénty wereepafdiinedrus foBawst. 32 Hste #6

or recombhi nant yeast ne #6 ult 5% er oil_(#6 5% oil

Dt - ar o Tsverbgagomy Aot S A 6F the Tk Vs 500046 araSr- Bt GromSetho266
Total |i ReAS dEFéDAt rg'tq;gfl B'nliglfje%st(ﬁ@rva%da?“ease intotal lipids Freshly
hatched-34.23 1.14 3.42 O Artem s hauplii 48 hr Starved 21.00 1.28
2.10 0.12 -38.6 1.6 Arternja nauplii SC fed Anemia 48.76 2.29 4.88 0.23
43.7 11.5 n&Dpl00% cite euareihuih 2%33l nBYPD49 531 0.35 55.8 15.6 -

vei ght

it h
16 8. 3)
i ghest
and anot her

(2) 100% of #6 cultured with 5% oil in BYPD

[00103] Results for the oil-enriched yeast feeding after a 35 day feeding are reported in '

Table 4.
Table 4
Group Survival | Survival | Wet wt Wet wt ﬂ‘:’]anth
No. rate (%) | (mg) (mg/ind) (m mg)
#6 (2% oil) 13/32 40.63 164 12.62 10.89
#6 (5% oil) 24/32 75.00 242 10.08 10.55
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nauplii #6 fed Anema 65.03 2.30 6.50 0.29 90.3 10.6 naupli #6 in 5%
fish oil-fed 68.27 2.29 6.82 0.23 99.5 5.6 Anem a nauplii [001211 Table
6: Conpari s&’r?gp/ﬂ"éjl%ﬁ fatty acid (% mean SE) of new y haPEHE@2002p40266 a
nauplii and Artem a nauplii enriched by feeding 48 hr with baker's yeast SC
(Saccronyces crevisiae), SMD (Pichia pastoris), reconbinant yeast clone #6
(#6) or reconbinant yeast clone #6 cultured in 5%cod liver oil (#6 5%

oil). DaLmmns mealyvPEM Of LheiRbLS A RodRLE ARTEM A Fatly acid (WLD) Sc
SMD #6 #6 5% Cl4:0 1.02 ) .29 0.62 0.10 0.60 0.09 0.84

0.28 Cl16:0 9.68 0.99 8.46 0. 22 9. 32 0. 14 8.980.41 8.89 1.14 Cl7:0
1.530. 05 [0016%). s'Mdiedal®. 39 1.97 0.30 1.640.21 C18:0 3.91 0.40 5.190.73
5.44 0.30 4.98 0.52 5.37 0.89 XSFA 19.34 0.15 20.15 0.13 20.41 0.16

19. 24 0.0 74 0. 19 43 0. 20 0.09 4.99 .0.31 4.35 0.48
4.11 O, 1@&@8 Ariggig ”‘iﬁ’“s’%l”é% cyst Vggs ‘%E?“’f% frpm GlomarineaUSA- 51 '35 40 0. 31
C20:1 1.26 -0.15 1.15 0.47 0.78 0.20 0.73 0.15 1.16 0.47 C22:1 0.83

0.25 0. 811609073 ®iéria Qszéﬁs,lsmm}@s}zgsm:%s tBe Q14 @g e YEA R QO Bitht8fegative
PCT/ SG2003/ 000266 XMJFA 45 23 5 342,48 20,17 42,96 0 10 42.57

0.08 Cl8cont®l.57FL(essEAPzA4in - éfvwmswoom@ beisgthe optipml greast Vig gpressios: 3

a0, 487 el ety Tt gt dydhe gublyed a5 pesp g ooy, Refgitigar >

2.51 0. 4Qeadt @éne #5 W8s culBBed Y E-Y‘PD(ﬁg&Inﬁn ﬁoﬁ&mr@ 5% ird 6od Ovet®iB T8E culluR?
4.77 0.14 5.57 0.39 C22:6 0,28 0.14 1,02 28 XPUFA 29,39 0. 06 22.45
0.25 27.0is hﬁnzerfogb referred . tp3asato £ disb il OMJQ}Z]CIQBFs#ﬁjgéth}h in disk o3k repeated

greatest Qbgf n%e@Jbew”féﬁa%thﬁéjHﬁéoh%ﬂéﬁ ol “THe e{IE' Were 130t dh¥q d6¥Ela Op' N9

and highly vu era arvae 1St nortality that occurs int

first twoFNERKDRY™ HETSANSA)SIrede @ieﬂﬁfdvﬁ:laledem Repreat 4Ur Forg cérhiparison,
transition from endogenous to exogenous food supply. A particul ar aspect of
the probl exmercialataveiirblnbaier’sgieasitlbacafiecraayeds spravisios , 5K b lypphilizgdy ge

place a pfepiydD QP Providing optimal nutrition

[00108] Summary: The potential of using recombinant vitellogénin in the yeast Pichia
- pastoris as a direct probiotic feed, or for Artemia enrichment as nutrient feed to fish larvae
has been evaluated. The amount of total lipids of Artemia nauplii enriched with recombinant
yeast vitellogenin clone #6 (or clone #6 cultured in 5% cod liver oil) increased by 2-fold from
34.23 to 68.27 mg/g compared to the wild type Artemia nauplii. Feeding Artemia with either
clone #6 or clone #6 in 5% oil increased the level of highly unsaturated fatty acids especially
eicosapentaenote (20:5 n-3; EPA) and docosahexaenoate (22:6 n-3; DHA). The level of EPA
increased from 3.46 * 0.46 to 5.57 * 0.39% when compared to Artemia nauplii fed with wild
type Pichia pastoris and Saccharomyces cervisiae. The concentration of DHA in Artemia
nauplil enriched with clone #6 or clone #6 in 5% oil was 0.28 + 0.14 and 1.02 * 0.28,
respectively, but the DHA was undetectable in the Artemia nauplii fed with P. pastoris and S.
cerevisige. The maximum length (10.8 + 0.7 mm) and weight (16.3 + 2.5 mg) were achieved
with tilapia larvae fed with clone #6 or #6 5% oil. The percentage survival (85.3 * 1.5%) of
the tilapia larvae was significantly (P<0.05) higher when fed with clone #6 or #6 in 5% oil
compared to larvae fed with either S. cerevisiae or P. pastoris, although larval growth (length

and weight) did not differ significantly. Co-feeding with wild type Artemia nauplii resulted in
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so that larval growh and devel opnent and, therefore, survival is maxinmm
Vit el | ogeni nr%%(DVt%, ~ is a principal precursor of yolk proteins crucial for
successf ul . AU L5devel opnment  and rapid growth of the PGHSGI03/E9N66 et

al ., 1975; Watanabe 1982; Sargent et al., 1989). Furthernore, the fish

| arvae require some formof live feed, like Artema and rotifer during the
earliest growmh phases. [00123] The small size and poorly devel oped

di gest i veémbiveinkefofQhe fangi glowtl agd fureiyalerateeLarvad fed 10943 withrileerzvipiak bed ed
diets unsuitable for first feeding. The only viable alternative involves

| i ve- pr eyeneihecil@ sdays crithagnighsdi 4rteaigpshiovedrna signticart. digierenee shr gTAYthanpl i |

treshat PR HEP P pRek HETIRRLET el hgab8ies 30)0s5) BbTRRh R ol ol

val ue is ddrfel # Iny 59CiRefeEed N1diie deliehéd Riaxmiiah ilénsth @18.2 tss 0f50meh)s eidiobe,
particularly the content of highly unsaturated fatty acids (HUFA()j,, like
docosahexX&®hdi &3 aug)endormivaA88) HRd) cllussepent@erbrlonadddn (FpAcd digemgil

d ddl ; efal ' ' o .
has. been SHggssped e thr EAR, o ERRACREIRC b Fonnidititha drtblfedty s parichi - 11

bi omenbr anesgh Kernia eluplli; whidhOR) subsetettheted tol thedhsak Nrestiting i i Ssignificant
phospholipid fraction are associated with |larval growmh. Sorgel oos et al.

35 WO 200wpoyapgs!s Frgrosth eubkywoysles (1988) reported a strong correl ation
bet ween the dietary EPA content and survival, and between DHA and growt h of
the Asian sea bass | arvae. Watanabe (1993) concluded that DHA and EPA

i ncreased survival and growh of several marine fish |arvae. However, these
organisns are naturally low in | ong-chain polyunsaturated fatty acids
(PUFA), dsirruiediateylivifdad(chitvee +dremial ., 1993; Copenan et at, 2002).
Therefore, live feeds enriched wwth PUFA is highly desired. Lipids are

parti cul | nportant i Lsh nutrition t, gnly rosupplyin calaric
ener gy bﬁ{w]ﬁP lo ’?r(ffmlﬂr%'\?[%dg ’ﬁrgfe'fiﬁzesaé'gg N eapﬁf;lﬁla,&g it i:gq)ulﬂ ?,%rgg%] (?r] as%ocr0 REetel |
menbr ane fijfedngith 0M0 (SJf Fatkedebeadlater, $BEEY acth@Hl 343 previgeédlan@nhé ehsteRiere
techni ques have been devel oped, ingl udi ng m cr oal gae, . oi |l - based_ enul si ons
and ni cr deGHOASE a1 WorYleRPeRAFa(1GAS "C)LD5ap hetArigmia naudi Wese senagpiekiramdie ou
1995; Bar, I : O N K s/ h been
w dol y U RN o e, 10 Qort Bt B Fhcan BHEEN setbatel it e Plin THE
1990; OstArmenskit seochdinstak@asgerwerd 980ple Chadvswontedrfdr dstivakibn b88&sit$t ot t rup’ and
Attramadal 1992). Enul sion-type preparations have major advantages over
dried enrichnent diets as they have very. high lipid and HUFA content.
However, oil enulsions can be difficult to renmove fromArtem a foll ow ng

enr i chmedwrighpent pE Axtermia sapphii with yeastsmdld pe apd rvtgeepey) to water quality .

problenms within larval rearing tanks (Rodgers and Barl ow 1987; R mmer and
Reed 1990%, and difficulties wth swimbladder inflation in larval fish
(Foscar i 190119B8) The| Haaai] was ¢iched by ifeedyig fond8dr with differienipyqashpieparaigs: )

have been; uged 2%, 4G5 SMDA168H; (3) clone #6 and (4) clone #6 in 5 % fish oil. Each
experiment was conducted in triplicate. The yeast was offered at a rate of 0.5 pug per Artemia
per day. All freeze-dried yeasts were first mixed to homogeneity in a small amount of water.
A quantity sufficient for 3-5 day feeding was prepared each time and was kept at -30 °C.
Samples of wild type and enriched Artemia naup]iirwcre obtained for lipid analysis by
collecting 50,000 Artemia per triplicate feed on a nylon mesh. The Artemia were rinsed
using distilled water, blotted on absorbent tissue, transferred to a cryovial, and stored in -30
°C.
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del i veri ng conpounds of diverse nutritional (Dhert et at, 1990; Tackaert et
al ., 1991) erapeutic (Leger et at, 1987; Chair et at, 1991;

Tour aki et g“?’%%?s‘f;mmppm laro et al., 1993) val ues, whi RGI/SE03HP002E6,i se
difficult to admnister to | arval stages of aquatic aninmals, a process
known as bi oencapsul ati on. Bi oencapsul ated | actic acid bacteria have been
successfully introduced into turbot |larvae with significant inprovenents in
survi val Tignaifish lavicaltnre 1992). This route has al so been used to vaccinate
sea bass fry (Chair et al., 1994), and juvenile carp (Joosten et a].,
1995). [001261 Before exogenous feeding, oviparous species of fish |arvae
are entirhy119ePENASRtOredBhohR oSS BRIHstbE Weedl IcoREGTRN Front IS BHTRRE Y |
the lipids contained therein represent the optinmmbalance of fatty acids
and ot hertapist Fersiized £ggs witlon dbe mptler'ageentbveraataken ang wgre podipe to gglainhe

2004/ 044185 .PCT/ SG2003/ 000266 resent stugdy.was designed tpo eval uate the
it i1 orERUE T B HEY e P EERRRIMAr LA oy Py P sEVE o ot o
feed, or firMiteNiPcHRNECERBNEayaD VBl fusgH cbRBdinalén REE®EERErelRttBe hitBhing
denonstrate that the trlapia |arvae fed with this novel yeast rVtg-enriched

Anerni a naaist Hetchedhintsietwere treesdereat! i9riolaflat-bottomedralass £ylinden darky jat Pdensity @

exanpl es wed .t hat. the.recanbi nant 0. .aureus WVt east clo Go~EXhi bits
signifi cair%r{] ?ﬂrﬁ%?/léa‘gléh igf’nggs tf%{fsgghiaﬁ@n%'i g,gwgﬁd\g?%nbea ﬁ?gfhré%b%%yu%s‘g?hr at ed
fatty acdodgnuduelicghixanpl e, 20:5 n-3 and 22:6 n-3 (Ding et a]., 2003). This
study has shown tﬁat the engineered P. pastoris strain (#6) used as a
direct feed or for HUFA enrichnment of Anema nauplii is an effective °
nutrient feed. The Artem a nauplii enriched with clone #6 supports greater
gr owt h ofFeelimgtti-lalgpifdilapinaxyae wdth ydastd withdwithowtd demamupduplii whi ch has
significantly |ower HUFA content. [00128] The fatty acid conposition of
Antenna i s probably the nost studied bi ochem cal conponent of this organi sm
( Bengt sorfoe1123! . FiveWfFgrentl faedibg expdrimbnts whe cairiedf @it iy eaaluats thel €fdédis oflthe 1;
18:1; 18:2; 18:3; and_20:5 make yp.about 80 % of the total fatty acids. in

al | Arterfeed onsgrpniteand suryiyabateg ol Ll g@’wsmﬁméwwlar\% tAl SERIIREIEY YSE€ s
reveal s t (IRLT A [ n ﬁ%ﬁfﬁe 80 % t he
t ot al fat%]ggyaé:({gglgﬂglﬂgagﬁﬁmagﬁ% g}ﬂg’éﬁ%"gg?@égiégﬁlé%tgxa - n%gggggﬂffﬁé&sga%glﬁ at ed
and nmonoéder diffetept paasds(ips. cehaisiap; GYEMIDE1E8H; 151) tlonamd abd:(iv) clang #6dmb 1% . .

i 40 60 % t he. tot fatt i . Lhe n-3 ' f
Fatby acidhs, ¥ thensgeRs cBgimentpihy fhvad)wiie Te su TFE pisferinciotpiiiioR of
or gani sn?eafnﬂ DGO -cBeviside -£56 EpISMID1 T63H; éi'i‘)ﬁsd LS. WeBdNdi8d1H S0 1he1GRMeeNt  of

20:5 (n-3) and 22:6 (n-3) of freshly hatched Anemia nauplii is |ow or even
absent . [0 {09150 Ft% werevisiaeds 587 o ¢lopa #biie ol %@l diTbe thirfeexpetrigephinvplyre si.ze

T e R e e
5% fi sh eidnestéamsd%ioiicfotlased by coHfeeding with adiddype Artemia nauplii (5 individuals/ml)
for another 10 days. The fourth experiment involved feeding the larvae for 107 days with
three different combinations of yeasts: (i) 50 % S. cerevisiae + 50 % SMD1i68H; (11) 50 % S.
cerevisiae + 50 % of clone #6; (iii) 50 % S. cerevisiae + 50 % clone # 6 in 5 % oil. After 10
days, the larvae were co-fed for another 10 days with wild type Artemia nauplii (5
individuals/ml). The fifth feeding regime was for first 10 days with: (i) S. cerevisiae; (ii)
clone #6, followed by another 10 days co-feeding with Artemia nauplii (5 individuals/ml)
which had been enriched previously with either S. cerevisiae, SMD1168H, clone #6 or clone
#6in5 % oil.
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content of 20:5 (n-3) and 22:6 (n-3). Pre-feeding with SC or SMD1168H

| acki ng 20:5 (n-33 and 22:6 (n-3) did not increase the |level of either of
these fattyWRE WISt he Artenia. Wien tilapia |arvae werRCTHER0OFQ09266
#6-enriched Artema or #6 in 5%oil-enriched Artemi a, the inpact of the
nutritional value was significantly (p<0.05) reflected in increase in the
growth of the | arvae conpared to those larvae fed with newy hatched wld
type ArteGréwthRiRl sudviviDaiesitidndsidfdhe Blapiada2 43/ 000266 feeding with wild
type SC or SMD1168H did not enhance the nutritional quality of Anem a
nauplii. A simlar enhancenent of the nutritional value of Artem a nauplii

for marin igh Al e y al |
(3080) uoP QLI Aahe 8 bf B REMHE S thel M AR R AR D iR Bty

exper i menglscing in beakappthaewere keptt ib hee. At siapdayddengthivess defined\ns ¢ Bngtd in
governed by .its content .of EFA especially, 20:5 (n-3 nd 22:6 (n-3), and
That |t nomHEE RS R AP 06 Hsread KLRE Ebabih Bk AT I G PebRghene -
Aneni & Nayplirset ab&adag bilyNafd Reiohd PHRASHiA hs e RARIER bPr #6
ol Bldriac E R HeRed B FRowels 1o el S PHC R VIVAY b e B .
present icounsumibilarasadt afjes dlsd erd afifeediiy axperi®émi | m cr ocapsul e contai ni ng cod
liver oil, a major advantage of m crocapsul ated diet is that the enriching
oil is not in direct contact with culture water. This reduces the potenti al
of water qual ié{ degradation and bacteria] proliferation. [00130] Sone

aut hor s heipid aehBattacid @pakyseHA i s superior to EPA as an essential fatty
acid for fish larvae. Watanabe (1993) studied the larviculture of five
marine fish (red sea bream yellowail, striped knifejaw, Japanese fl ounder
and trout[p0td f Jotadl liphdst frdblMdveasic fed odibsuild type yrastatand Avemini anricked with EPA,
and that j.ts presence in gdequate quantifti L ncreased.sur vival d,grow h.
Sinilarl yytgl%?g?ti r@ﬁ(@?m@fnta‘ﬁ?? PEF§ e&éi%ﬂ’@cﬁf%&#or@(m%ﬁw& agcéoédmgrt%}rrfr‘?clha?vae
achi eved fesg10870WM hBfg e AiphddAaktd epfrdcedoffr@ROUhe 1A%temideasingt 23! - (vv$997)
obt ai ned maxi mal” growth 'of gilthead sea bream|arvae with a ratio of 2,

whi | e i n qhilgsojorménéthancl seanimning eath @gtioXidant dmeds v WWith tb Deads of Thidylaieghest
DHA: EPA r,at. i ' d tem d.wi th 5 %
fish ol )*?ydf‘g‘é%%?g 8 phTEd Sgﬁg%yé%@f’ﬁ‘g"yle%@r ?hr%éﬁ"tf‘gs‘%g#’géﬂé%“éﬁ By T8, ° o
proved t dfatig agids exaeldosvdrtedniot mednl esierp blyahe Boroh Nriflesride BF3Yrmoshdd.arhe

survival. In:contrast, the survival rate was . poorest (af 269 when the
| ar vae wem%thyleeﬁt%rﬁcqfuféttmcgﬂsowe%aﬁéthersseyé@@@ y Qaéﬁéewéi %r.om«%gmnharwa by

repl aci n%lﬁﬂaé/fuoécﬁﬁ/\\%ﬁﬂ“aSr_-he?:%ﬁ\abgd@%a'iﬂa h@1ihs 1281 Bty 098! HST®Y.! The

di fferences were observed in grow ancp survival of the tiQPapl a larvae. The
wi | d typdempdetre grdmst wan grogiamped tlot [{G/mirmveer| 6R-2A0eiCGand thE Alowesagd of 1h20: 5
n-3 and 22:6 n-3)..Low dietary EFA_|leyels can. |le to | pwer .qrowt.h and
hi gher noPUsf igﬁ,?@lqu,pgqq Q-érfvié‘m’fﬁ?fe‘%? @(S?Btff?cagﬂﬁ °§?%§| aé:f‘%n? mi’g‘ﬁ?;(’f YBnabe
et al., ¥9@3acidariag kd ak -straﬂc&%g. WaRha%] ﬁﬁ%@gﬁﬁveﬁiﬁdbﬁﬁsﬁéﬁﬁ MAo%Bmb he

e

benefi ci aCI )effect of feeding (n- HUFA-enri c
0).

Statistical analysis

[00115] Diet-related differences in growth and survival profiles between treatments were
analyzed using one-way ANOVA. Differences between means were compared using
Newman-Keuls multiple comparisons test. A significance level of 95% (P<0.05) was used

throughout.
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38 WD 2004/ 044185 PCT/ S&003/ 000266 Anem a nauplii to several species of
mari ne fish_and crustaceans (Leger et a]. 1986). However, no study has
clearly indwg)a?f)%“é‘) B3 requirements for (n-3) HUFA for one BEHG2803/¢90266

anot her. Furthernore, the n-3 HUFA requirenents of larval fish are highly
vari able. Such differences could be explained by species-specific
nutritional requirenments, culture period or quality of larvae. The latter
can be i nfleswtced by both the nutritional conditions during gonad formation
(Lavens and Sorgel os, 1991) and the process used for spawni ng induction of
br OOdStOchr[ebﬁ&rhggﬁﬂ-l)fedsﬂﬂ‘PrVﬁV)%Et'&ﬂ{leﬁsexhﬂﬁQ iReRRGEE L) Mipidd he presence of
(n-3) HUFA may not be |rrportant for young (newy hatched) | arvae. Kraul
(1993) reported that the first stage survival (0-9 days) of nmahi mahi | arvae

t f d d
that thi o NEOEFoEH BTG Ay Bl 6t Bisblta SRA 2R SR IRIRNEREFC
in the | angal fryrgl 34. &Eb 2MD§I ﬁ'rﬁg,lg Qseef]"able 5)( THi83ndisalegaaL, eménhatenhhmamemﬂnce

of DHA in the diet of larval qilthead sea bream m ght not be_ necessary,
because tnwofctbawaasrsethaprd ghpaay's er@ﬁll‘ybﬂlkce lipideeienpintAneniy grduglly dpeeasesea

bream | ary b r

(Rodr i gu ezﬁgrt] Qgééffﬂ)eﬁ'a? Ngg muFtaéq%{rtzoteigttagﬂ%ﬁaB} ?z‘? 1?:{ #)]1 %h&p
adsor pt i ommrﬁr#ﬁoc&bﬂahec&ﬁemti% f:l@leom hﬁft&sddlfmeﬂthﬁﬁGQGGﬂQ’g&om@aﬁﬁm@ﬂﬂous
feeding. Thus, a major advantage of the rvtg yeast clone is its

constitut Pf/é’llﬂﬂlﬁ&u@t"f’@ﬁ of the precursor yolk proteins, hence partially

m m cki ng' the natural yolk, which may be useful in bufferl ng sudden switch
of feed for the post-yol k absorption | arvae. [001331 In conclusion, the

geneti cal i red Pi hr a nas IV easl,..cl one #6 used in this

i nvesti gab'¥'8ﬁntg¥ tcrggmd’é ngquai 'ﬂgr{adéf(%& eﬁ?blgur vival in tilapia |arvae.
They are relatively sinple, rapid and econom cal to prepare using readily
avai l abl e | ry che cal s .and e i,S, robus be
A At i) B BB AT R L T T e O R A R

consti t ut kyelg/n 8RN %%eertéﬂﬁea\!r as RiPLBIAR; SENep.ChansiCamd e pel Saenasdk), §9:d or
prol onged storage. Therefore, |arge-scal e producti oh of 'yeast bi onass

r epr esent sloae ﬁétoerﬁ:lqnal%hmgﬂﬁqoﬂal are presambest intabée 6.0 he |a§1011bh@feﬁttbi@mdr BEatenin
a0uacul L Uhcy L 60 Uaeq TREFS higilhte RN HB A EhAThal 00! ks o Ul d

be a superr ENTIT Tor a"wide vari

ovi par ousfafyi sad $20:35Mndreased desP ressH0ed @4l 16 R+ hen (FRash). G‘r@h%ﬂ@ﬁiadn:ﬁl@hﬂsed
either directly ive-nutrient feed for fish | arvae or

i ndirectl 9011}?156‘19%15%%%‘%@?&rbah’@ﬁke)d@ﬂﬂi”a Sratily repie &4 vith Sib& ARG £ ed

survi val - Rane BARE A Se I B R TR ek R S SsS n ds

PUFA and HuElA of 208 &P yndr22nal @DHA) wweee fonnd|trebey himhern imhdermiatfed evith gaekiéige.

OTHER PUBL' -(I)-rllc in 5 % oil, but they were low or undetectable in the Artemia fed with control
wild type yeasts (Fig 7). The concentration of eicosapentaenoic acid (20.5 n-3) and
docosahexaenoate (22.6 n-3) in artemia nauplii enriched with clone #6 and #6 in 5% oil were

4.77 +0.14, 5.57 £ 0.39 and 0.28 + 0.14, 1.02 + 0.28, respectively.

Larvae fed with clone #6 and #6 in 5% oil exhibited higher growth and survival.

[00118] The maximum length, weight and survival were obtained with larvae fed with
clone #6 or clone #6 in 5% oil for 20 days are shown in Fig. 8 A & B. The survival of fish
larvae fed with SC, SMD, #6 or #6 in 5%0il were 26.6 * 8.4,45.3 + 6.7, 82.6 + 6.7 and 85.3
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105, Mo i 1R Bt She SR Sna D Rastr Ak e Dl 1
compare larvae fed 10 days with wild type yeast S. cerevisiae followed by another 10 days
with enriched Artemia, there was no significant difference in length and weight between
Artemia enriched with SC or with clone #6 (Fig. 10 A & B). However, larvae fed for 10 days
with clone #6 and another 10 days with enriched Artemia achieved maximum length (18.2 =
0.5) and weight (89.6 + 8.3) with Artemia enriched with #6 (Fig. IO.A & B). Interestingly
the highest survival was obtained with larvae fed for 10 days with clone #6 and another 10

days with Artemia enriched with clone #6 or #6 in 5% oil (Fig. 10 C).

[00120] Table 5. Total amount of lipids, % of total lipids and % increase in total lipids in
fresh, 48 hr starved and 48 hr fed with Baker’s yeast SC (Saccromyces crevisiae) SMD
(Pichia pastoris), recombinant yeast clone #6 or recombinant yeast clone #6 cultured in 5%

cod liver 0il (#6 5% oil). Data are mean % SE of tripliéale sample.
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Artemia nauplii and Artemia nauplii enriched by feeding 48 hr with baker’s yeast SC

(Saccromyces crevisiae), SMD (Pichia pastoris), recombinant yeast clone #6 (#6) or
recombinant yeast clone #6 cultured in 5% cod liver oil (#6 5% oil). Data are mean * SEM of

triplicate sample.

ARTEMIA
Fatty acid (WILD) SC SMD #6 " #6 5% Oil
C14:0 1.02+040 0.48+0.29 0.62+0.10 0.60+0.09 0.84+0.28
C16:0 968+099 846+0.22 932+0.14 898+x041 889114
C17:0 1.563+0.05 214x0.87 194x039 197030 1642021
C18:0 3912040 519+x0.73 544+030 4.98+0.52 537+0.89
>'SFA 19.34+0.15 20152 0.13 20.41x0.16 19.24x0.07 21.74x0.19
Cl6:1 543020 1459+0.09 499+0.31 435048 411x0.19
Ci18.1 36.08+1.12 35.93+294 3427+0.95 3593x0.01 3540%0.31
C20:1 126015 1152047 0782020 0.73x0.15 1162047

C22:1 083+025 081+033 053+0.45 1.02+0.29 0.87+0.06
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1. An expresSLon vector conprising a V|teI logenl ng ab ed to a
pr onot er, vvh@rQe n the pronoter is Functl onal in a e§%§ ﬁ i%?srb itabl e
for use as a.P¥RAd orzgﬁéécp%dlzt‘zr“@ét 25 THeD 2Rp7 es2PdA —\&-%?t oﬂoééﬁetoéh ng to

claim1 wherein the pronoter is functional in yeast 3. The expression
vector according to claim?2 wherein the pronoter is a constitutive

pronoter. 4. The expression vector according to claim3 wherein the pronoter
is a yeast glyceral dehyde- 3-phosphate dehydrogenase (GAP) pronoter. 5. The
expression vector according to claim4 conprisi ng SEQID NG .1. 6. The

expr essi according to.claim5 vvh his / (Vtg
SS)/pGL\p%ﬁ%ﬁ? © D CaSa STAgbS sreatonl pharlah e TthebPOREEOhBEPErs i ¢
for use Gapidly &%loﬁf fﬁ%%@ﬂ?'vhlﬂé?ab?é)fm{ 1a8VaBGs tHeNBg B KR RHS) At Y&e}O the
accordi ng, to claim T ransgeni ¢ yeast conprising an expression vector

wher ei n tffrst éwfpr‘es@ﬁoﬁ ﬂ@ct%ﬁly Stam'pﬁf dayala develapneny ehirmgg dice trapsticibifson i nked
to a pronoter functional S The S
claims v%]e senous 19 F po}gf:%oug 0 gu%q]y t‘ﬁ eparncu ar%@ SF '35” The/ §fo% enﬁ?sc ﬁulaplhré%gl

&&%1 6n Ve egr%l ed
into the gr@\aﬂatangenoﬂ@pmerﬁﬁl-raﬁbef tHedxge pliace a/p:aﬁﬁuxﬁmqyrdhag]otdptxﬁiaanmﬁomr 9

wherein the pronoter 1s yeast GA
so that Jarval growth and development and, therefore, survival is maximum. Vitellogenin
(Vt@' 1s a pr1nc1pa1 precursor of yolk proteins crucial for successful ‘embryonic development
and rapid growth of the larvae (Owen et al., 1975; Watanabe 1982; Sargent et al., 1989).
Furthermore, the fish larvae require some form of live feed, like Artemia and rotifer during

the earliest growth phases.

[00123) The small size and poorly developed digestive function of fish larvae (Segner et
al., 1994) renders pelleted diets unsuitable for first feeding. The only viable alternative
involves live-prey species such as Artemia nauplii or rotifers. Brine shrimp nauplii (Artemia
spp.) ‘are widely recognized to be an excellent starter feed for freshwater and marine fish
species (Leger et al., 1986). Its nutritional value is strictly dependent on the nutrient quality
of its food source, particularly the content of highly unsaturated fatty acids (HUFA), like
docosahexaenoic acid (DHA, 22:6) and eicosapentaenoic acid (EPA, 20:5) (Scott and
Middleton, 1979; Watanabe et al., 1983; Caric et al., 1993). It has been suggested that such
HUFAs function as essential components of biomembranes (Koven et al., 1990), and their

levels in the tissue phospholipid fraction are associated with larval growth. Sorgeloos et al.
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pronoter. 11. The transgeni c yeast according to claim 10 conprising SEQ ID
NGO 1. 12. The transgeni c yeast according to claim 1l wherein the yeast is
Pi chi a past"mz‘l"é/"“‘”ﬁ% 13. The transgeni c yeast accordi ng PETEGA00308R26e\her ei n
vitellogenin protein is expressed intracellularly. 14. The transgeni c yeast
according to claim 13 wherein yeast is protease deficient. 15. The

transgeni c yeast according to claim14 wherein the amno acid and |i pi d

cont ent st(ﬁgg% r\E/ﬁ{rEﬁsf‘Qtr 8 cortBG b %g&%‘?ﬁ'ltﬁe ey 8 BS54 OloieR® ah@ Cfﬁ}\?\'f o

wherein y‘ijnsat urate atty acids 1s 1 ncrease

of 1 ncr easiwegn thigAl zmdegrowfth m@ltymmahwwtbest raatatayV\éamdbe i(D998) tooacisdreinihat
yeast accordlng to any one of clains 8t r|S|n? culturing the.

t r ansgenilRi4y tEPﬁ"lmCWéﬁdasuéb‘Ni‘)‘rqnéil ggwily %fhs"-B‘FTF’] mggne Pele hHB“@WO%F%g to

claim 17 mgfsgis ar, 3&@8%?& dﬁlflbr?@c}%fm gl}@uﬁéaﬁﬂ 24 lfat'l)z;laExlaF’ (PUFﬂgaesF(? Al ween

about 2% I ncr fie" str rate ovi‘par ous

| ar vae coijl(Namrotdnel .51993; Coperhaeeliang2002% T}arefaxe Lvefesdeenrichgaih PEF@0r di ng
to any one of clains to 16 or .an internedi ate I|ve f eed tha}t has been fed
tr ansgen|1§:h13%81é(fesﬁ%oLml%afF(?aﬁffy]aéldemﬁ’P”&mdP fishgtritipn; get onjy %fp ﬂ’}ﬂod21
accordin b WRk e

The net h%%lbgcgo%ﬂfba@at]o C g’&&@g V&]:{sg?ﬁat @F‘Qgﬁ%hgd g({r %%]E”I aer?é/sgg&are
tilapia f]hra:lmbﬁeSargéht efldlg 1085)hod according to cI aim 21 wherein the tilapia

| arvae is fed about 1. 0 to 1.6ng of transgenic yeast per tilapia | ar vae
per day. i e, net ccordl L Ia| wherein the, inter |at live
feed is r[éﬁzf"le fvera FP% ’%Fnt t?‘g’%’qf*ﬁ% Ftn drVelopes ll”gmélrﬁcfﬁ Tein
cosf oed! ha o TN didinldih e iRapARTERAL LARTE i o SR RN i m
24 wher eilB9%;MBarclay endrédilernt WI6j VicEvewat dls 1896)oQik en'ulsrons havechrien widgy uTdve

et o9 55OLIIRChPRE L TR G Rl o A BB o @
br oodst 0gRBIBIYawistdl dndyLovEl 399 DVStBAP WAd AltirdfAddal 1992). Emulsion—type preparations
have major advantages over dried enrichment diets as they have very high lipid and HUFA
content. However, o0il emulsions can be difficult to remove from Artemia following
enrichment and this can-result in transfer of oil, leading to water quality problems within
larval rearing tanks (Rodgers and Barlow 1987; Rimmer and Reed 1990), and d1fﬁcu]t1es

with swim bladder inflation in larval fish (Foscarini 1988).

[00125] Live nauplii of the brine shrimp (Artemia spp.) have been used as vectors for
delivering compounds of diverse nutritional (Dhert ef al., 1990; Tackaert et al., 1991) and/or
therapeutic (Leger et al., 1987; Chair et al., 1991; Touraki et al., 1991; Cappellaro et al.,
1993) values, which are otherwise difficult to administer to larval stages of aquatic animals, a
process known as bioencapsulation. Bioencapsulated lactic acid bacteria have been

- successfully introduced into turbot larvae with significant improvements in survival (Garcia
et al., 1992). This route has also been used to vaccinate sea bass fry (Chair et al., 1994), and
juvenile carp (Joosten et al., 1995). |

[00126] Before exogenous feeding, oviparous species of fish larvae are entirely dependent
on their yolk supply for nourishment. Presumably, the lipids contained therein represent the

optimum balance of fatty acids and other nutrients for the early stages of larval growth. The
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conprising the step of feeding the broodstock the transgenic yeast according
to any one of clains 8 to 16 or an internediate |live feed that has been fed
transgeni c WR2M4/4¢88rding to any one of claims 8 to 16. PEI/SGRhes/ateshod
according to claim27 wherein the oviparous aninmal is an aquatic or nmarine
ovi parous aninmal. 29. The nethod according to claim28 wherein' the aquatic
or marine oviparous animal is a fish 30. The nethod according to claim28

wher ei n bhged: isﬁzfa?riﬁast Béifted- 1oXValvite HELRHiORE GA0 SPANOGyAR jRbBbIBAI Gl |1 ve
feed conprising the step of feeding the internediate I1ve feed the '
t r ansgen(wtg)eastdirciopotiiotig feal, anfor dmemid-ewt cGiment 8 modént &2, Wherasenthiath

accordin o claim31 wherein the_inte diate live feed js rotifer .. or an
orton o aemansEath e U Blop AL SR B e whst B 18- arRSNe b aa gk

Anem a ”@;P-Hl’;ii increasd or &0 ARE fpdvaccording to claim 33 wherein the fatly acid
content of the arteffa is 1ncreased. M The nethod according to claim 34

wherein the fatty acid is.a polyunsaturated fatty acid. 36. The nethod

accor di n§f0id7Ic| HremiGs wrem@en shdvedpibbtythnsecamt@nad @.aquryuayigl yeast cie #6

ei cosapeni.aenoi.c .acid .or docosal] exanoic acid. . 47 2004/ 044185
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<150> US 60/ 425, 26 <151> 2002-11-1 <160>" 23 7£170> Patentln version 3.2

<210> 1 emideeredoA Jpasto2ikXtraliNg6x Ak8daCr duedifest or fautRIFA enrichment of Artemia
nauplii is an effective nutrient feed. The Artemia nauplii enriched with clone #6 sup;ﬁorts
greater growth of the tilapia larvae than wild type Artemia nauplii, which has significantly

Iower HUFA content.

[00128] The fatty acid composition of Artemia is probably the most studied biochemical
component of this organism (Bengtson et al., 1991). In this study, the six fatty acids,.16:0;
16:1; 18:1; 18:2; 18:3; and 20:5 lin‘éke up about 80 % of the total fatty acids in all Artemia
_ samples. A large database of pub]jshed.fat'w acid profiles reveals that the above six fatty
écids, normally make up about 80 % of the.'i(;t‘a] fatty acids in an Artemia sample (Leger et
al., 1986). The saturated and monoene fatty acids of that group, 16:0, 16:1, and 18:1,
typically comprise 40 to 60 % of the total fatty acids. However, the n-3 series of fatty acids,
linolenic acid 18:3 (n-3) is essential for fresh water organisms and 20:5 (n-3), is essential for
marine organisms. The content of 20:5 (n-3) and 22:6 (n-3) of freshly hatched Artemia

nauplii 1s low or even absent.

[00129] Artemia feeds on any particulate diet when its particle size is below 50 pm
(Dobbeleir et al., 1980). Taking advantage of its continuous nonselective feeding behavior,
Artemia nauplii fed for 48 h with #6 and #6 5% fish oil showed increase in the fatty acid
content of 20:5 (n-3) and 22:6 (n-3). Pre-feeding with SC or SMD1168H lacking 20:5 (n-3)
and 22:6 (n-3) did not increase the level of either of these fatty acids in the Artemia. When
tilapia larvae were fed with #6-enriched Artemia or #6 in 5% oil-enriched Artemia, the
impact of the nutritional value was significantly (p<0.05) reflected in increase in the growth

of the larvae compared to those larvae fed with newly hatched wild type Artemia. Pre-
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<400> 1 acatccacca gccatgaggg tgcttgtact agctcttgct gtggctctcg cagtggggga
60 ccagtccaac ttggccccag gattcgcecctc tgttaagacc tacatgtaca aatatgaagc 120
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cacagccctg gctactcage tctcgacacc gatcaagttt gagtatacaa acggegttgt 360

t : 0 -
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study high levels of HUFA are present in recombinant yeast clone #6 in 5% oil microcapsule

containing cod liver oil, a major advantage of microcapsulated diet is that the enriching o0il is
not in direct contact with culture water. This reduces the potential of water quality

degradation and bacterial proliferation.

[00130] Some authors have concluded thai DHA is superior to EPA as an essential fatty
acid for fish iarvaé. Watanabe (1993) studied the larviculture of five marine fish (red sea
bream, yellowtail, striped knifejaw, Japanese flounder and trout) and found that DBA was
necessary in greater quantities than EPA, and that its presence in adequate quantities
iiicreased survival and growth. Similarly, Rodriguez et al.(1997)ireported that gilthead. sea
Eream larvae achieved best growth rate a DHA:EPA ratio of about 1:3. Ibeas et al. (1997)
obtained maximal growth of gilthead sea bream larvae with a ratio of 2, while in the juvenile
stage the best ratio was found to be 0.5. The highest DHA:EPA ratio found in the present
study was 0.25 (Artemia fed with #6 5 % fish oil).

[00131] In the larvae feeding experiments, #6 and #6 5 % fish oil proved to be an excellent
nutrient supplement, in terms of growth and survival. In contrast, the survival rate was
poorest (at 26%) when the larvae were fed exclusively on baker’s yeast S. cerevisiae.
Similarly, by replacing 50 % of #6 with S. cerevisiae in the fish diet, only small differences
were observed in growth and survival of the tilapia larvae. The wild type baker’s yeast and
P. pastoris have low dietary EFA levels (20:5 n-3 and 22:6 n-3). Low dietary EFA levels can
lead to lower growth and higher mortality in fish larviculture (Scott and Middleton, 1979;
Watanabe et al., 1983; Caric et al., 1993).

[00132] Several studies have shown the beneficial effect of feeding (n-3) HUFA-enriched
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1020 catccaggtg atgcgtgtgg ccagatttga gactattgag tccctctggg ctcagtttaa
1080 atctagacct gatcacaggt actggttact gaatgctgtc ccccacattc gcactcacgc
t gcgct t aag WO MHMAIBY agaagct cct tgcetaat gag ttaagt gaga ct BEAPS20N3/0002860
tatggctctc ttggaatgtc tgcactctgt gacagctgac cagaaaacca ttgaacttgt 1260
cagaagcctg gctgagaacc acagagtgaa acgtaacgct gtgctcaacg agattgtgat 1320
gct gggct gg ggcactgtaa tttccaggtt ctgtaaagcg cagccatctt gctcatctga 1380

Lot 91 9260.55% IhARR B 8PACLLEES W2PARO Ty 9BRGPANARATRLES NP, 1949

gctcactg gcctggdtaa cg acat cctgctagca aagaca
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tgacgctgtt ctagccctga ggagaattgc aaagagggaa cccaagat gg tc,calggaaat 1620
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may not be important for young (newly hatched) larvae. Kraul (1993) reported that the first
stage survival (0-9 days) of mahimahi larvae was not affecied by the content of fatty acids in
the feed and suggested that this is probably due to high levels of endogenous EPA and DHA
stored in the larval yolk sac. Mourente et al. (1993) suggested that the presence of DHA in
the diet of larval gilthead sea bream might not be necessary, because they could retain DHA
from yolk. A high mprta]ity of gilthead sea bream larvae was observed during the first 2-3
days of external feedi:ng (Rodriguez et al., 1998). The high mortality obtained just aftér yolk
adsorptioﬁ was probably due to the transition from endogenous to exogenous feeding. Thus, a
major advantage of the rVtg yeast clone is its constitutive production of the precursor yolk
proteins,'hence pariiglly mlmlckmg tﬁé natural yolk, which may be useful in bﬁ?feriﬁg

sudden switch of feed for the post-yolk absorption larvae.

[00133] In conclusion, the genetically-engineered Pichia pastoris rVtg yeast clone #6 used
in this investigation promotes good growth and excellent survival in tilapia larvae. They are
relatively simple, rapid and economical to prepare using readily available laboratory
chemicals and equipment. The clone is robust, can be cultured over long term with neither
loss in Vtg gene nor its ability to constitutively express the Vig protein. The clone can be
freeze-dried for prolonged storage. Therefore, large-scale production of yeast biomass
represents a potential high quality substitute for fish-based nutrients in aquaculture feeds.
Specifically, clone #6 enriched with cod liver oil could be a superior source for DHA and
EPA enrichment for a wide variety of oviparous animals. We have demonstrated that the
yeast clone could be used either directly as a high quality live-nutrient feed for fish Jarvae or
indirectly via enrichment through Artemia nauplii, which is subsequently fed to the larvae,

resulting in significant improvements in growth and survival. The subtle source of high
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2100 tgaaaattct gagaatgcag acaggat cac caagattaaa caagccatga gagctctttc 2160

t gagt ggagg _gctaatcctt cgagccaggc cctggcctct atgtatgtga aggtcttc 2220
acaagaaat t "g‘%é‘f%’f’@fﬂé% acatt gacaa atccaaggtt gaccagctta tcgg&sp@&g;/oogggo

cagtggacct ttgagaaacg tattcagaga tgctgtgaat tctgtgctgt ctggttatgc 2340 2 WO
2004/ 044185 PCT/ S&2003/ 000266 aacacatttt gctaaaccaa tgctgctcgg tgagctccgt
ctcatccttc ccaccactgt 2400 tgggttgccc at.ggagatca gcctcattac atccgectgtg
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ggcaact t @TRBRIRGBDICATRODS cctgtctctc cagggcatta acacaattgc atctgcacat
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3120 cattgagaag attgaagttg agattcaggt cggagataaa gcagcagaaa atatgattaa 3180

agcgattgac atgagcgaag aggaggaagc tcttgaggat aagaatgtcc tcttgaaaat 3240
caagaaaatavﬁqg‘@g@g‘eﬁg gt ct caagaa caccacatca tcttcctcca gcPEESE23/0013800
ctcctcttca tccagctcta gctccaacaa gtcttcttca tccayttccc gctccagcag 3360
ctcccagtca tccagctctc gttcccatag gtctcgctcc agaaagtccc agtctagcag 3420
ctctcagtca agccgctctc cctcaagetc ttcctectcet tcctectcectt catcatccag 3480

et ot t o5,ahGRYE G ORARMGRL E TRAANR Shod SOEAIANN BERGELRI O 3540

ct ccagaact aagnt ggctg acadt C C ‘acgacgt'cca ccagagtgag 3600
cagt t cct cepplahegal feeds foctilaphdn pgnd bt tage agaraging & MeBiwes DiBerke,dg NiR6,60

ctcacct aaa_agaagaagca _gaagcagaag.cagcagcagc agtagcagca gcagcagcag 3720
cagcagcadghd k’g@&@dﬁ%sﬁfé%ﬂ’a/gﬁwl dagnigtRepprisa £ap¢ Bygemysnvaay e CBSHp

2004/ 044%%@0 %(%’éﬁ%ggé]sﬁ)}p%(;@amg@g%@ggggﬁgggc aagt catcaa gctctaggtc

ctctcggegec a cagt ctdagcaacad gCttgcc ttgaagttca gaaagaacca

cgtccacagg catgccatct ccacacagcg 3900 cggcagcagt cacagcagtg cccgcagcett

cgat t ccatRoldhdg Aa¢sadgfloenainhkeGH. B360A cipgilamethnd foi thaddodatiop andat gt ccat

t gcaat ccgt gccgt gag&g tc,g;ccacaa 4020 g?tcczglgga t accagct ag cagcttacct
t

ggacaaac Ryrineaacd dele] injesliemgatmalnnss { i) E0apL25 é%ﬁ:‘g%%tga aggacaact g

gagaat ct gt gccgacattg tgcagctgag
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4140 ttcgcacaag ctgatggcca agactgcctg gggtgctgaa tgcaagcaat actccaccat 4200
gattgtag.ct gaaactggtc ttttgggtca tgagcccgca gcccgcttga agctgacctg 4260
ggacaaact gyg e@d@aagsa t aaagcacta cgcaaagagg gcgttgaaat c@eT{SGRBO0024820
tattgctcaa gaatatggag taaactacgc aaaggccaag aatcctcgta atcaaatcaa 4380
actgactgta gctgttgcta ctgagacaag catgaatatt gtgctgaaca caccaaaggc 4440
aatcgtttac aagcgtgggg tgtgtctacc tgttgcttta ccaattggaa acactgctgc 4500

cgaget 90%%?%?@@%@@%2@?%?% g %f’gecthﬁ&%f}tééﬁcgg pdccaaage 4560

t aacgcag gaatg efatcacac gacc aca aca acaggaaagc 4620

t agagat gogmetioyaqeanl tugCBSP p0rgon Statd Ugigerkity AUgedllig CGregas pp@aast 4680
caaattcatg gttctgctga agaaagacca aat acaggat cagaaccaga tcaatgttaa 4740

ttt t t gt t gt at tt tgatgagtt 4800
Couagt t QAIAER VAUER, Macheia BacSaeas dfyBaresiine G guive Nidtadi 122 M0
aagacagtﬁﬁs@o‘%@%@@@n&ﬁe@ to‘ﬁv?t@ﬁo&%%é%?ﬂﬁli&?tca%té"ftfi‘h%dﬁzg@ ?&&%.ﬁnseﬁ?zo
ccttggettc aacgagctga gggttaaagt T gcagact gg af gaaaggaa agactt-gtgg 4980

t gcct gt gBRchan MABIcIBW 34159V cgg agacgagt ac cgcacaccca gt gaacaggt 5040
gaccaaggat gccatcagct acgcccactc ctgggttctg tcttcaaaca cctgccgtga 5100

tccctccgag tgttccatc aat t c aagc tgatctit 5160 4
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WO 2004/ 044185 PCT/ S&2003/ 000266 aggtgtggag tccaaatgct actctgttga
gccecgtgetg cagtgecctge ccggetgtat 5220 cccagtgaga accactaccg tcaacgttgg
ctttcact gcwWotgexdBasg acacaact gt 5280 ggaccgttct ggtct gé’é@g\s"&@w@%ﬁﬁga
gaagagcat c gacctgaggg atactgcaga 5340 agcccacctg gcctgtcgct gcactcctca
gtgtgcttaa tctcattgcc ttcggtcaca 5400 tgacattttg ttttctgttt taggcaggtg
ttgttaatta gctttggctc aacttgtaaa 5460 cttaaataaa ttggaaaagc atgtgaagca
aaaaaaaafmdstagraapadBpmepldisicoidldddyladvae<HyBroblol8Fia 352131 -HHAT <213>
Oreochrornis aureus <400> 2 Met Arg Val Leu Val Leu Ala Leu Ala Val Ala Lou

Al a Val Asp. 1.5 10_15 in Ser Asn Leu Ala Pro y Phe Ala Ser Val Lys
Thr Tyr R?%{Wyﬁlfzdlz@%% ZQ%SEWW@% aN%CWFTeEQHSNBSf@ Fo&-hosiou. Pro G u

Au Ay , : val. . .kheAkg Ay Lys Val Leu lle
Ser Al a lﬁ%ymé]e]rm @gteﬁeﬁeﬁgﬁ é@,@ﬁgg%’ yrﬁﬁgy}%e’ BEZSQE'ys Leu Val Asp Pro G n
Leu Leu Gu Tyr 65 70 75 80 Ser Gy Ile Trp Pro Lys Asp Pro Phe H's Pro
Al a Thr NyssilkeuA TGhuBbDA0S@aminkliranA, hhmia M 2000hrEfRon of eapySeimbehon fieo | | e

Lys Phe Qu Tyr Th 00 105.11Q Asn. Gy Val Val, Ay Arg Leu Ala Ala Pro Pro
dy Vval Q@ICS‘FWF” Soéﬂatit?gBi ace%ﬁlgeﬂé{h”)Ss‘ﬂetﬁylé?“ﬁ%'i‘mﬁ\g@‘ E‘S@”‘ill"@tquse Asn
Leu Leu B phpHpdmive) 7488 135 140

Watanabe T. 1982. Lipid nutrition in Fish. Comp Biochem Physiol B 73: 3-15.

Waterham HR, Digan ME, Koutz PJ, Lair SV, Cregg JM. 1997. Isolation of the Pichia
pastoris glyceraldehyde-3-phosphate dehydrogenase gene and regulation and use of its
promoter. Gene 186: 37-44.
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Lys
160
175
Asn
du
Al a
Ile
The
Thr
Tyr
Lau
Ile
Lys
Met
Lys
Hi s
Al a
Au

Lys

Val

Thr A n Asn Val Tyr u Met An Au Ser Gly Ala Hs Ay 145 150 155
Cys Lys Thr Asn Tyr Val Ile Arg Qu Asp Ala Arg Ala Qu Arg 165 170

5 WD 2004/ 044185 PCT/ SG2003/000266 |Ile H's Leu Thr Lys Thr Lys Asp Leu

Hi s
Lys
Ser
Net
Asn
The
Val
Gn
Val
Val
Arg
Ser
Ile
Asn

Cys

Cys Gn Gn Lys Ile 180 185 190 Net Lys Ala lle Ay Lou Gu Hi s Val
Cys H's Asp Cys Gu 195 200 205 Ala Arg Ay Lys Ser Leu Lys @y Thr
Tyr Asn Tyr Ile Met 220 215 220 Lys Pro Ala Pro Ser Ay Ser Leu
Gu Ala Val Ala Arg Gu 225 23D 235 240 Val Ile Qu The Ser Pro
Ile Lau Asn Ay Ala Ala G n Net 245 250 255 du Ser Lys Gn Ile Len
Lau Asp Ile Qu Asn Thr Pro Val 260 265 270 Asp His Ala Arg Tyr Thr
Hs Arg Ay Ser Lau Gn Tyr Au 275 280 285 His Ay Ser Au lle
Thr Pro Ile Hs Len Leu Arg Val Thr 290 295 300 His Ala Glu Ala G n
Ser WHATHIICAANMEDISLeu Val Ala Sex 305 310 315 320 Asn Val A a
Hs Qu Asp Ala Pro Lau Lys The Val G n Leu 325 330 335 Ile G n Val

ey bro NSRRI rfrfids TonsBlorse BT A 5,

Ar g prbmote, svhadein 1Ak ardowcer iy SmRivpallier dukeyiBahdsy suiBvle I@7&e38@ Leu Len
AQu %F%udr%%%a&iﬁvmr Qu Ala Ala Met Ala Leu Lau 385 390 395 400
Leu H e A rhr Al a Asp Gn Lys Thr Ile Gu Leu Val 405 410 415

2. The expression vector accarding to claim 1 -wherein the promoter js functional in
yeast.

3. The expression vector according to claim 2 wherein the promoter is a constitutive

promoter.

4, The expression vector according lo claim 3 wherein the premoter js 2 yeast

glyceral dehyde-B—i:hospha le dehydrogenase (GAP) promoter.
3. The expression veclor according to claim 4 comprising SEQ 1D NO..1.

6. The expression vector according to claim 5 which is Vtg (-SS)/pGAPZA, Vig
(Vg SSYpGAYPZA or Vig (aSS)/pGAPZaC.

7. A transgenic eukaryotic host suitable for use as a feed or feed additive comprising

the expression vector according to claim 1.

8. A wransgenic yeast comprising an expression vector wherein the expression vector

comprises a vitellogenin gene operably linked to & proxmoter fupclional in yeast.

9. The transgenic yeast according to claim 8 wherein multiple copies of the-

expression vector has integrated into the yeast genome.

10.  The transgenic yeas! according to claim 8 or 9 wheyein the promoter is yeast GAP

promoter.
11.  The transgenic yeast according to claim 10 comprising SEQ 1D NO: 1.

12, The transgenic yeast according to claim 11 wherein Lthe yeast is Pichia pastoris.



Arg Sex Len Ala Gu Asn Hs Arg Val Lys Arg Asn Ala Val Leu Asn 420 425 430
GQu lle Val Net Leu Ay Trp Ay Thr Val Ile Ser Arg The Cys Lys 435 440 445
Ala Gn Pro Ser Cys Ser Ser Asp Lau Val Thr Pro Val Hs Arg Gn 6 WO

2004/ 044185 PCT/ S&2003/ 000266 450 455 460 Val Ala Qu Ala Val Qu Thr Gy
Asp Ile Asp G n Lau Thr Val Thr 465 470 475 480 Lau Lys Cys Lou Asp Asn
Ala Gy Hs Pro Ala Ser Ile Lys Thr Ile 485 490 495 Mt Lys Phe Leu Pro Ay
Phe Gy Ser Ala Ala Ala Arg Val Pro Lou 500 505 510 Lys Val @n Val Asp Al a
Val Lou Ala Leu Arg Arg Ile Ala Lys Arg 515 520 525 du Pro Lys Met Val
Gn Qulle Ala Ala @n Len Lau Met Qu Lys 530 535 540 His Leu His Ala Qu

Leu Arg al t 550 560 Thr Lys Lau
Pro Val 4@ yl\Lj ﬁ“%l tr'g\psa,eggrye?% dcggﬁxngﬁp %"3 }_%ON%F ¢ ggé?og%u %amL’§s A u Lys
Asn Leu G n e¥pbssdpintr@@Iuidge Val Tyr Sex Tyr Met Lys 580 585 590 Ala Met Al a
Lys Thr Thr Ser Pro Asp H's Val Ser Val Ala Ala Ala 595 600 605 Cys Asn
VAL AL e 0 e SRS bR R S GE0FR 20, The
Net Net Gy AIa Ala Ala Sex Ala Val Lau Ile Asn Asp Ala Ala Thr 645 650 655
Val Lau Pro 16rg Wbt trebsgerifetyeadl accoydingMloacizhmgl4Tiherdiyrihd/atindl sidchyd 1igi60 665 670
Ala Tyr Val c’g‘le Na.Tpe gu Val Ay Val Arg Thr Qu Ay Ile An 675 680 685
nients aré mcereased.

16.  The transgenic yeast according to claim 15 .wherein the Jevel of polyunsaturated

fatty acids is increased.

17. A method of increasing the level of polyunsaturaled fatty acids in a transgenic
yeast according to any one of claims 8'to 15 comprising culturing the. transgenic yeast in

media comprising fish oil.

18,  The method according to claim 17 wherein the concentration of the fish oil in the
media is betwezti about 2% and 5%.

19. A method for increasing the survival rates of oviparous larvae comprising the step
of feeding the larvae transgenic yeast according t0 any one of claims 8 to 16 or an
intermediate Jive feed that has been fed transgenic yeast according to any one of claims §
to 16.

20.  The method according to claim 19 wherein the larvae are aquatic or marine

larvae.

21, The method according to claim 20 wherein the aguatic or marine larvae are tilapia

larvae.

22.  The method according to claim 21 wherein the tilapia larvae is fed about 1.0, to

1.6mg of transgenic yeast pes tilapia larvae per day.

23, The method according to clahm 21 wherein the intermediate live feed is rotifer or

artemia,

24, The method according to claim 22 wherein the slep of feeding the larvae
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I'le
720
735
Lys
Asn
H s
Pro
Ser
Pro
Adn
Al a
Lys
Arg

Al a
Ile
Lys

Ala Lau Lau Lys Arg Arg Hs Qu Asn Ser u Asn Ala Asp Arg 690 695 700
Thr Lys Ile Lys G n Ala Met Arg Ala Lau Ser Qu Trp Arg Ala 705 710 715
Asn Pro Ser Ser G n Ala Lau Ala Ser Net Tyr Val Lys Val Phe Gy 725 730
7 WD 2004/ 044185 PCT/ SG2003/000266 Gn Gu Ile Ala Phe Ala Asn Ile Asp
Ser Lys Val Asp A n Leu 740 745 750 I1le dn The Ala Sex Ay Pro Leu Arg
Val The Arg Asp Ala Val 755 760 765 Asn Sex Val Lou Ser dy Tyr Ala Thr
The Ala Lys Pro Met Lee 770 775 .780 Leu Ay GQu Lau Arg Leu Ile Leu
Thr Thr Val Gy Leu Pro Met 785 790 795 800 du Ile Ser Leu Ile Thr
Ala Val Thr Ala Ala Ser Val Asp Val 805 810 B15 dn Ala Thr Val Ser Pro

Leu Pro tméoeﬁésieﬁwurtﬁé&oﬁhse%% fdetiflg wii Oh Berm&Bie liviredty G U Ser Asp Ile
Leu Arg Ala Thi Val Ala Pro Ser Leu® 835 840 845 Ala Met @n Thr Tyr

Phe Met Gy Val Asn Thr Ala Leu Ile G n 850 855 860 Ala Aa VaI Met Thr
Al a Lys -?\ia| Ty methpd Apcerding topsaim A herein e arerpediaig 7ige d56 15 3 r@ildys Al a
Ile Asp dihger¥@l Lys Gy Asn Leu Lys Val GQu The 885 890 895 Lou Ser Lau
Gy Ile Asn Thr IIe Ala Sex Ala Hs Ala Gu Thr 900 905 910 Val Ala lle
Arg Asn Val Qu Leu Pro Ala Ala Arg Ser Thr 915 920 925 Pro Leu
Ser Ser & u ﬂag,m,g&had QEFO¢ing 19 glainsdy WL%’%‘“A'P%“’SE‘ Of aley3(s eBBIGE  Asn Ser

e Ser fngyMes ifdivddeeypepiiiiNel, Thy Ay Ay Met Ser 945 950 955 960

27. A method of increasing broodstock egg quality of an oviparous animal
comprising the step of feeding the broodstock the transgenic yeast according to ‘any one
of claims 8 to 16 or an intermediate live feed that has been fed transgenic yeast according

to any one of claims 8 to 16.

28, The method according to claim 27 wherein the oviparous animal is 2n aquatic or

marine oviparous animal,

29.  The method according to claim 28 wherein” the aquatic or marine oviparous

animal is a fish.
30.  The method according to claim 28 whercin the fish is tilapia,

31. A method of enriching an intermiediate live feed comprising the step of feeding

the intermediate live feed the transgenic yeast according to any one of claims 8 to 16.

32, The method according to claim 31 wherein the intermediate live feed is a rotifer

or an artemia.
33.  'The method according to claim 32 wherein the arlemia is an Artemia napulii.

34.  The-method according to claim 33 wherein the fatly acid content of the artemia is

increased.

35,  The method according 0 claim 34 wherein the fatty acid is a polyunsaturated

fatty acid.

36.  The method according to claim 35 wherein the polyunsaturaled fatly acid is
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Ala Ser Ser Gu Ile Ile Pro Ala Asp Leu Pro Ser
Lys Net Lys Leu Pro Lys Thr Tyr Arg Lys Lys Ile Arg Ala Ser Ser 980 985 990
Arg Met Leu Gy The Lys Ala Tyr Ala Gu Ile Qu Ser Hs Asn Ala 995 1000

1005 Ala Tyr

Ile Arg

Asp

Lys Ile Gy Arg 965 970 975

Cys Pro Leu Tyr Ala Leu Ile Ay Lys Hs 8 WO

2004/ 044185 PCT/ S&R2003/ 000266 1010 1015 1020 Ala Ala Ser Val Arg Ile Al a

Pro Al a

Val

Ser
Ile
Ser
Lys
Ser
Ser
Ser
Ser
Lys
Val

Ser

Ay
Au
Lys
Ser
Ser
Ser
Ser
Ser
Ser
Net
Ser
Al a

Ser Ay Pro Val
Asp Lys Ala Ala G u Asn 1040 1045 1050
Qu Gu Qu Ala Lau u 1055 1060 1065
Lys Ile Lau Ala Pro Gy 1070 1075 1080

Ser Ser

Sex

Ser

Il e

Ser

Adu 1025 1030 1035

Ser 1085 1090 1095

Ser eSwsapSeieeSer acieor dapqpahiekPie 05 1110

Arg Ser
G@n Ser
Ser Ser.
Arg Ser
Al a Asp
Ser Ser
Ser Tyr

Hi s
Ser
Ser
Ser
I'le
Ser
Leu

Arg
Arg
Arg
Ser
Val

Ser
Leu

Ser
Ser.
Ser
Arg
Al a
Arg
Sex

Arg 1115 1120 1125
Pro 1130 1135 1140
Ser 1145 1150 1155
Ser 1160 1165 1170

Lys Ile u Val u lle dn
Net Ile Lys Ala Ile Asp Net
Asp Lys Asn Val Leu Leu Lys
Leu Lys Asn Thr Thr Ser Ser
Ser Ser Ser Ser Ser Ser Asn
Ser Ser Ser Ser G n Ser Ser
Ser Arg Lys Ser G n Ser Ser
Ser Ser Ser Ser Ser Ser Ser
Ser Arg Ser Ser Ser Arg Ser
Ser Ser Arg. Ser Arg Thr

Pro Ile 1175 1180 1185 1Ile Thr Thr Ser Thr Arg
Sex Ala 1190 1195 1200 Ser Asn' Ser Ser Ser Ser
Ser Ser 1205 1210 1215
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Lys Arg Arg Ser Arg Ser Arg Ser Ser Ser Ser Ser Ser Ser Ser 1220 1225 1230
Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Sex Ser Ser 1235 1240 1245
Lys Asn Ser“)gy Lys Ser Set Asn Ser Lys Ser Ser S &%@g 1260
Ser Arg Ser e%”“‘ﬁﬁ“g“ rg Ser Ala Gn Ser Lys Gn d@n Leu LS%CT/ g@i&o 1275
9 WO 2004/ 044185 PCT/ S&2003/ 000266 Al a Lau Lys Phe Arg Lys Asn His Val H s
Arg H's Ala Ile Ser 1280 1285 1290 Thr G n Arg Ay Ser Ser H's Ser Ser Al a
Arg Ser Phe Asp Ser 1295 1300 1305 Ile Tyr Asa Lys Ala Lys Tyr Lau Ala Asn
Thr Lee Thr Pro Ala 1310 1315 132uehdxt.Beund e Ala Ile Arg Ala Val Arg Val
Asp H's Lys Val OG n 1325 1330 1335 Gly Tyr dn Leu Ala Ala Tyr Lau Asp Lys
G n Thr Asa Atld ieli %lég §§§91350 Gln Lau Ile Phe Ala Arg Val Ala du Lys
Asp Asa Trp Arg Ilgng 60 1365 Cys Ala Asp Ile vVal A n Lau Ser Her His
Lys Leu Met Ala Lys 1370 1375 1380 Thr Ala Trp Ay Ala Gu Cys Lys @n Tyr
Ser Thr Met IT]éo’"\‘/alRei%B“i‘Btgﬁltféé@enM FnehediFed y Lau Lau Ay His Au Pro
Ala Ala Arg LauolySo7d¢89 1405 1410 Leu Thr Trp Asp Lys Lau Pro Ay Ser lIle
Lys H's Tyr Ala Lys 1415 1420 1425 Arg Ala Leu Lys Ser Ile Val Pro Ile Al a
An du Tyr <i)§g’§/alus ﬁig 1488 1440 Asn Tyr Ala Lys Ala Lys Asn Pro Arg Asn
An Ile Lys L&u Th*®*4445 %1450 1455 val Ala val Ala Thr du Thr Ser Net Asn
Ile Val Lau Asa&odhres 1460 1465 1470

<170> PatentIn version 3.2

<210> 1

<211> 5511

<212> DNA

<213> Oreochromis aureus

<400> 1

acatccacca geccatgaggg tgettgtact agetetiget gtggetcteg cagtggggga

60

ccagtccaac titggccocag gattcgccté tgttaagacc tacatgtaca aatatgaage

120

ggttettatg ggeggcetge ctgaagaggg cotggectecga getggggtta asatecgggy

180 :

caaagttttyg atcagtgcea caagtgccam cgactacatt ctgaagcttg tagaccctea

240

gtééctggag tacagtggca tcfggcccaa agatcctttic catccagecca ccaagctcac

300

cacagecectg getactocage totcgacace gatcaagtit gagtatacaa acggegttgt

360

cgggagactg geotgcaccte ctggggtete cacaacagtg ctgaatatct acaggggaat

420

catcaacctc ctgcagetga atgtaaagaz gacacagaac gtctacgaga tgcaagaétc

480 :

tgyagcteat ggtgtgtgeca agaccaacta tgtgatcagg gaggacgcga gagccgaacyg

540

cattcatctg accamgacca aggacctgaa ccactyccag gagaaaatca tgaaggccat

600

cggcttggaa cacgtagaga aatgccatga ttgtgaaget agaggaaaga gcctgaaguyg

660

aéctgcttcc tataactaca tcatgaagec agecacccagt ggttctetga ttatggagge

720

tgtecgetaga gaggtcatcg aattetcacc tttcaacatt ttgaatggeg chgeotcagat

780

ggagtctaag caaattctga cectteccectgga tatcgagaac acccctgtgg atcatgecag

B40 : .

atacacctat gttraccgeg gatcecctgea gtatgagecat ggcagegaga ttotcecagac

900 .

scceatecat cttetgaggg tcaccecatge cgaggetcag attgteagea ctotgeaccea

960



Pro Lys Ala Il e Val

Leu Pro lle Ay Asa Thr Ala Ala G u

Asa Trp Al a ASB s. Met Ser Tyr
ol

Val

Au

oysW

Arg Lys Al a
2004/ 044185

Lau
Asn
Arg
Pro
Ile
Ay
Val
Al a
Val
Ser
Ser
Lys

Lys
dn
Lys
Asn
Arg
Leu
Al a
Ser
Thr
Asn
Val

Cys

Phe
Ile
Asn
Ser
Adn
dn
Asp
Ay
Lys
Thr
Lys
Tyr

Val Cys Lou Pro Val Ala 1475 1480 1485
Lau A n Ala Thr Arg Asp 1490 14'95 1500

Val Thr Lys Ala Asn Al 1515
Leu Thr Thr Phe Asa Agﬁnféggé%é§é£1530
Arg Asp Qu Leu Pro His Ser Cys Tyr @ n Val Lei) 10 WO

PCT/ SG2003/ 000266 1535 1540 1545 Ala G n Asp Cys Thr Pro Qu
Met Val Leu Leu Lys 1550 1555 1560 Lys Asp An lle @n Asp Gn
Asn Val Lys Ile Ser 1565 1570 1575 Asp Ile Asp Val Asp Met Tyr
A%0gAlaged kecAkat datcaal58Qaial59ak800 cMedtgWadt AsgetahyctVal G u Il e
Agmo Leu Pro Tyr Leu 1595 1600 1605 H's Pro Ser Ay Asn |Ile H's

e 16 Pro Ser H's

Gevc G prtoratian oM Edeh ol B chnerende BB ¢ Val Lys
Trp Met Lys Gy Lys 1640 1645 1650 Thr s Ay Ala Cys @y Thr
HEW&FC*GQ?WA%?‘E FrEEEF I 6BOTIVET CTYICAF ?ﬁ?"tPP‘Eﬂ"Ser Au d@n

p Alalle Ser Tyr 1670 1675 1680 Ala His Ser Trp Val Leu Ser
Qy8gditgadA\sPedbE L tFetigaadb8ot 11580680 tt&dgrglys cBeagbt® Lys G n G n

236 du Lys Arg Val 1700 1705 1710 Ile Phe Qu Gy Val Qu Ser

Tyr Lys Arg Gy

Lau
Hi8p) e Asa Asn Thr

%%Egg\é@!:tcgtygglggpgt\{a{gcalgéét Jg%%ggclzgg’ cagaaaacca

cagaagecetyg gotgagaace acagagtgaa

1320
gctgggetgg
1380
tettgtgaca
1440

gctecactgte
1500

catgaagtte
1560

tgacgectgtt
1620

agctgctcag
1680 -

ggtgetettt
1740

caaagaaaaqg

1800

gaccacatcc
1860

caaccccaaa
l92¢0

taacaatgcce
1880

cgtgttacea
2040

tgctittgag
2100

tgaaaattct
2160

tgagtggagg
2220

acaagaaatt
2280

cagtggacct
2340

ggcactgtaa
cctgtacata
acgctcaaat
ctgcctgget
ctagceetga
ttgotcatgg
gagactaaac
gacctgcagayg
cctgaccacg
ttaggecagac
tggatgatgg
agaatgatta
gttggagtga
gagaatgcag
gctaatectt
gcatttgccea

ttgagaaacg

tttccaggtt

gacaagttgc

gectggataa

ttggcagtge

ggagaattge

aaaagcatct

teecegtggy

tegttagett

titetgttge

tgaacttceyg

gtgectgocege

tggccaaage

ggactgaggg

acaggatcac

cgagecagge

acatigacaa

tattcagaga

acgtaacget
ctgtaaagcg
agaggctgtt
cgctggacat
tgctgcecega
aaagagggaa
ccatgcagaa
tctagcégct
tgtetactct
tgcagcatgt
ctacagccga
cagtéccgtc
ccgtacttac
aatccaégag
caagattaaa
cctgécctct
atccaaggtt

tgctgtgaat

gtgctcaacg
cagccatett
gpaactggtg
cctgctagcea
gtcecactea
cccecaagatgg
ctgcgtatgg
agcatttcca
tacatgaagg
aatgtitgect
gcetteecatg
ttaattaacg
atggecggag
gctcttttiga
caagccatga
atgtatgtga
gaccagctta

tetgtgetgt

ttgaacttgt
agattgtgat
gctcatctge
acatcgatca
ttaagacaat
aagttcaggt
tecaggaaat
ttgetgecat
cagccttgat
ccatggccaa
tgaggttcct
tggataccta
acgetgecaac
cttatgttga
aaagacgaca
gagctctttc
aggtettegg
tccagtttige

ctggttatge



Lau
Asn
Ser
Thr

<210> 3 <211> 1782
Bonmbyx nori

Ser
Pro
Arg
Lys

Arg Thr Thr Thr Val 1730 1735 1740
Asp Arg 1745 1750 1755
1770

Gn Cys Leu Pro Ay Cys Ile Pro Val
Val @y Phe His Cys Lau Pro Ser Asp Thr Thr Val
Gy Le Phe Phe G u Lys Ser Ile Asp Leu Arg

Al a GI 2304|_ﬂ4g1 eu Ala Cys Arg Cys Thr Pro @ n Cys Q%;T/@@an;@%g 1785
<212> PRT 11 WD 2004/044185 PCT/ S&003/000266 <213>
<400> 3 Met Lys Leu The Val Leu Ala Ala lle Ile Ala Ala Val Ser
Asp 1 5 1Q 15 Arg The Ser Ser An Ser A n Ser Thr Ay Gy An Thr Tyr
Ser 20 25;23QcatRt® gbtpadacha V.@l:tﬁtb’gd—}{c?ag&é’bg-{y&tcé\{rg:t-{&rccgzdhc\/@ﬂ Thr Ser
Thr 35 4##045 Leu Ala Hi s Leu Gn Qu Ay Pro Ser Ser Gy Ser Ala The
Ala 50 55 60 d n_ Phe Arg Vi Ser ProGI eu dn Aa
Leu 65 7537E"66° &Y In F 8 tjrélacél—i?%c@f AT PRE RS %Eﬁ qu Ethn Leu Pro
Pro Arg 85 90 95 du LeuPro Val Asp Leu Lys Tyr G n Pro Thr Pro Asn
Lys 100 g9938gdceot \ebtopiveadcictdcetq gaactecugpIttca@ny tAFEPIRPE Val Ser

Il e
Leu

Phe
Asp Ser

115 328 125 Pro Thr Ser Val
Leul | e 13845138cddQtoSpigctt @abeisc@adautdsp Rtadebt ArgeditsatAr g Val

Pro Val

Pro An GQu Asn Leu Ile Lys

Ile

2588 150 155 160 G n Asn Asn Tyr Asp Arg Qu Adn Adn dn Gy
Phe Al’g L%’g%tgtgaac accgecttaa

2640

tgtteectgea
2700

cctgtetete
2760

aagaaatgtg
2820

atcacaactt
2880

tggtggecatg
2940
gaasaatgaas
3000

attcaaggcece
3060

ctacgctctg
3120

cattgagaag
3180

agcgattgac
3240

caagaaaata
3300

ctectettca
3360

ctcccagtca
3420

ctctecagtcea
3480

atcttettee
3540

ctccagaact
3600

cagtteccten
3660

ctcatctaaa
3720

cagcagcagt

cagataaaag
cagggcatta
gaagacctec
tcaaaggect
toctgegteat
ctcc?taaaa
tacgectgaga
atcggaaage
attgaagttg
atgagcgaag
ctggcacctg
tccagecteta
tccagctélq
ageccgetete
aggtcatctt
aagatggctyg
agtcgatcag
agaagaagca

agcagcagcea

tecaggetge agtgatgaca amagccaaag tttacacage

caaggattaa
acacaattge
cagcecgeaay
cteteaacte
ctgaaatcat
cctacaggaa
F?gaatqtca
atgectgette
agattcaggt
aggaggaage
gtcteoaagaa
gctccaacaa
gttcccatag
cctcaagete

ccagatcﬁtc

acattgttge

cctotaacag

gaagcagaag

gcagcagcag

cattgttaag

atctgcacat

aagcacacca

aaagatctecce

tectgetgac

gaaaatcecgt

caatgccgec

tgttaggatt

cggagataaa

tcttgaggat

caccacatca

gtcttcttca

gtctegetce

ttoctectet

ttccagatet

tcctattatce

ctectecage

cagcagcage

cagtagcaag

3

ggcaacttga
gcggagacygg
ctgatctcat
aggaﬁggcat
ctgccaagta
gecttcaagca
tacatcagag
gctecagett
gcagcagaaa
aagaatgtce
tecttectcea
tccagtteee
agaaagtcce
tcctectett
tecttctaggt
acgacgtecca
agtgcttcat
agtagcagca

aacagcaagc

aggttgagtt
ttgececattge
ctgaaactge
cctetgtgac
agattgggag
gaatgctagg
actgccetcet
ctggaccagt
atatgattaa
tcttgaaaat
gc£cctccag
gcteccageag
agtctagcag
catcatcceag
cctecteteg
ccagagtgag
acttgctcag
gcagcagcag

gcagcaagag



165
180
195
210
225
Tyr
Thr
Val
Val
Pro
Ser
Ser
Hi s
Ser
Ser
Thr

170
185
200
215
230
245

260 265 270 12 WD 2004/ 044185 PCT/ SG2003/ 000266 Thr

Hi s
H s
Arg
Leu
Ser
Pro
Lys
Ser
Tyr

Al a Lau

Met

Asn

175 du Thr Asp Val Thr Ay Asp Cys GQu Thr Leu Tyr Thr Val Sex Pro
190 vVal Ala Ser Au Trp Arg Arg Gu Leu Pro Lys The Ala Asn Qu dn
205 I al Au Val Thr Lys Ser Thr Asn Tyr s HIS
ZZOWQ?&“@“{]S% a Tyr Hs Phe Gy Val Pro Val %XTgbi &ﬁo%r
235 240 Thr Ala His Lys Thr An Gu G@n dn Leu lle Ay Arg Al a Thr
250 255 Ser Arg Ile Leu Thr Ay Lys Qu Ay Pro Ile Tyr Lys Ala Qu
Ser Thr Val His
Pro Hissgdeu Tyr Ay Lys G n Lys Ala 275 280 285 G u Val Tyr Ser His
Met Gu Lea Ile Ser Val Asp @ n As 290 295 300 Sex Ay Ala Gu Trp
Al a Gcgg?laéa%f‘a?&rcﬁtﬁaogﬁcéa‘@tﬁ c&aFcI9sTL 28597 £33 Stzﬁgc?alx’é Leu Tyr
Ser Thr ys G@n Met Thr Lys His Tyr Qu Ser 325 330 335 Ser Ser Ser
Ser Sertddttig@ettddagtidaugRlagashsn cBhecaPray Ghtpcc8dd 8HHsa8&B¥9@ N His G n
H s G°Ser. Asn G n Arg Ser Arg Arg Ser Tyr 355 360 365 Met Arg
Leu V@L,;gﬂa,eag}éal:aéﬂgsaé,a@scé@kadeeu Jo¥Scb¥iSc Ab&haASEY3¢Ehad¥ac380 Sex Gu
Ser 3y6<8er Ser Ser Ser Sex Ala Asp Ser Ser Ser 385 390 395 400 .
Ile As Pro Al a 405 410 415
Ty WERcaBey BedaefeHl0ediBelpnf vttt Bhoeahdo Mool 4400 4104050
Ala Gn Lys Ile Leu dn Asp Ile Ala dn Gln Leu A n Asn

ggtccaggga taccagctag cagcttacct ggacaaacag accaatagac tgcagttgat

- 4080

ttttgccaga gtcgctgaga aggacaactg gagaatctgt gccgacattg tgcagectgag

4140

ttcgcacaag
4200

gattgtaget
4260

ggacaaactg
4320

tattgctcaa
4380

actgactgta
4440

aatcgtttac
4500

cgagctgcaa
4560

taacgcagtt
4620

tagagatgag
4680

caaattcatg
4740

gatttcagac
4800

cggagttgaa
4860

aagacagtca
4920

ccttggcttc
4980

tgcctgtgga
5040

gaccaaggat
5100

tccctcecgag
5160

ctgatggcca

gaaactggtc

ccaggaagca

gaatatggag

gctgttgcta

aagcgtgggg

gcgacccggg

gaatgctccc

ctgccacact

gttctgctga

atcgatgtgg

atccctaaca

aatgaaggca

aacgagctga

acggcaagcg

gccatcagcet

tgttccatca

agactgcctg

ttttgggtca

taaagcacta

taaactacgc

ctgagacaag

tgtgtctace

acaactgggc

tcatcaacaa

cgtgctacca

agaaagacca

acatgtatcg

gcaacctgcc

ttactctcaa

gggttaaagt

gaaatgtcgg

acgcccactce

agcaggaatc

gggtgctgaa
tgagcccgea
cgcaaagagg
aaaggccaag
catgaatatt
tgttgcttta
tgacaagatg
cacactgacc
ggtcttggct
aatacaggat
gaégaacaac
atacctgcat
tgcacccagce
tgcagactgg
agacgagtac
ctgggttctg

tgtgaagctg

tgcaagcaat
gcccgcecttga
gcgttgaaat
aatcctcgta
gtgctgaaca
ccaattggaa
tcctatttgg
acattcaaca
caggattgca
cagaaccaga
gccattgegg
ccatcaggta
catggtcttc
atgaaaggaa
cgcacaccca

tcttcaaaca

gagaagcggg

actccaccat

agctgacctg

ccattgtccc

atcaaatcaa

caccaaaggc

acactgctge

ttaccaaagc

acaggaaagc

caccagaact

tcaatgttaa

tgatggttaa

acatacatat

aggaggtctt

agacttgtgg

gtgaacaggt

cctgececgtga

tgatctttga



435
450
465
Asp
Lau
Adn
Leu
dn
Val

Lys
Tyr
Phe
Thr
640
655
665
680
695

440 445 Pro Asn Asn Met Pro Lys Ser Asp Phe Leu Ser Lys The Asn Ile Leu
455 460 Val Arg Leu Ile Ala Ser Net Ser Thr AQu G@n Lou Ser Gn Thr Ser
470 475 Ser Ile Au Thr Ala Lys Thr Ser Asn s Ser
485 490“’?’8’%8‘%&‘%& Trp Met Ile Phe Arg Asp Gy Val Thfﬁgl%éﬁlogb@%/&/Thr
Pro 500 505 510 Ala Phe Lys @n Ile dn Ser Trp Ile Au Asn Lys Lys Ile
GQu 515 520 525 GAu QQu Ala Ala dn Val Vval val Ala Lau Pro Arg Thr
Arg Tyr 530 535 540 13 PCT/ SG003/000266 WD 20041044185 Pro Thr Lys
Ile Met Thr G n The The Asn Phe Ala Arg Sex Pro 545 550 555 560 Ala
Lys Asp QgyttedgaFhescheatgAs recSerot8er gpdcaticare Mutafdtagc McagseBa6570 575 Thr
Lev Ile A¥t°Lev Ay An Val Asn Asn Tyr Thr Ala His Ser 580 585 590 Tyr

Pro Thr H&aNelagd Ydccttdactl FcbgiddY cHitSabdes HBcOsRgARcan®g: 600 605
Val Leu GagcGQu Ile Lev Pro Thr Lev Ala Ala Asp Lev Lys Ala 610 615 620

Val GQu Tyr Lys Asp.Ser Thr a GdnVval Tyr . lle dn a 625 630 635
lle Ay %ggﬁ%%&td”%}c E‘éc%rgék‘éiﬁélﬁ 83?8%‘3%;'7"39%/?%“%8 ﬁaafd F8* Tyr 645 650
Lev Qu @y Lys Val Gn lle Ser Thr Tyr Lev Arg Thr Hs Ile Val 660

670 Lys ABSSCtaortp\aecFhiicobe\BCAtctsps stdgcieg Pasaiiage HitsowtslcaArg Ala 675

685 Val 1®V The Ser Ile Lev Arg Asn Thr Ala G-u Pro Tyr Pro Val Arg 690

' 700 tgacattttg ttttetgttt taggcaeqgtg ttgttamatia getttggete aacttgtaaa
5460
cttaaataaa ttggaaaagc atgtgaagca aaaaaazaaa aaaaazaaaa a
5511
<210> 2
<211> 1788
<212> PRT

«213> Oreochromis aureus

<400> 2

Met Arg Val Leu Val Len Bla Leu Ala Val Ala Leu Als Val Gly Asp
1 5 10 15

Gln Ser Asn Leu Ala Pro Gly Phe RAla Ser Val Lys Thr Tyr Met Tyx
20 25 30

Lys Tyr Glu Ala Val Leu Met Gly Gly Leun. Pro Glu Glu Gly Leu Ala

Arg Ala Gly Vval Lys lle Arg Gly Lys Val Leu Ile Ser Ala Thr Ser
50 55 60

Ala Asn Asp Tyr Ile Leu Lys Leu Val Asp Pro Gln Leu Leu Glu Tyr
65 70 ‘ 5 80

Ser Gly Ile Trp Pro Lys Asp Pro Phe His Pro Ala Thr Lys Leu Thr
BS 90 95

Thr Rla Leu Ala Thr Gln Leuw Ser Thr Pro Ile Lys Phe Glu Tyr Thr
io00 . 105 110

Asn Gly Val val Gly Arg Leu Ala Ala Pro Pro Giy Val Ser Thr Thr
115 126 125

Val Leu Asn Ile Tyr Arg Gly Ile Ile Asn Leu Leu Gln Leu Asn Val
130 135 140

Lys Lys Thr Gln Asn Val Tyr Glu Met Gln Glu Ser Gly Ala His Gly
145 150 155 160

val Cys Lys Thr Asn Tyr Val Ile BArg Glu Asp Ala Arg Ala Glu Arg
165 170 175



Val

720
735
745
760
770
785
Thr
The
The
Asp
Ile
Val

Lau
Ser
Val

Tyr
Ay

Ala Alalle @n Ser Ile The Ile.Ser Hs Pro Thr Ay Gu Met 705 710 715
Net A n Ala Met Ala G n Net Thr H's Asn Asp Pro Ser Val Qu Val 725 730
Arg Al ys Ser Ala Ile Leu Ser Ala Ala Qu L j 40
750 Pr o%‘,&(?/gd%)gﬁﬂﬁﬂe Tyr Lev Ser Arg Thr Ala G n Ala A g*“%%%“?’r@f&
7.65 'Val fir Asn AQu GQu The Ay Tyr Gn H's Ser Phe Lys Phe Ile Asp
775 780 Asp Ser Tyr Asp Qu Asp Asn Asp Ile @y Thr The Val Ile Ser H's
790 795 BDD Ile Ay Say Qu Asp Sex Lev Lev Pro Lys Asp The Lys Ile Val
805 810 815 Asn Ser Lys Ay Gy Ala Trp Gu Arg Asn Thr Ile Au Ala Ser
820 825 83€ Hi4 NAD RO04I0444 8%s PEH/I8G203HB002661n Sap Jertdd a G u Arg
Leu Asp Tyr Leu Arg*¥sp- Ser Val The'BAla 835 840 8453%%°Pro His Pro Lys Phe

Arg Ala His Lys Tyr Ser Ala Gu Lys Ile 850 855 860 Ala Lys Leu Lau Asn
Lys Asn Aspt G XHsurid aiyPren lcew 56 vall @u 865c@/0i8A5p 888 ciser Phe Tyr

Asp The Net Asn-88n A n Arg Lau?fhe Ser The Ser 2885 890 895 du Sex Asp
Gn G@n Lau 5er An Tyr Ile Ser Au Tyr Met Lys 900 905 910 Lys Val GQu
Gy Al a Ghtla lays diliySLykyBerThéu Lys cValThTyR1aASdT GNasDO5r 32@ MA5 Asp G n
Sex Ile Met Fhe Pro Val Ala 2@y Ay Met Pro 93 Ile 930 935 940 Phe Lys
Lys Gu Pro Ala Val Ile Hs The @ n Ser Lys Lau Lys 945 950 955 960

Lys The Segs BPhe ReOrr2eted ¥y ASP 1As M1k Wt Tonh Iy v&l W1llagAsiy 965 970 . 975
225 230 235 240 .

755

Val Ile Glu Phe Ser Pro Phe Asn Ile Leu Asn Gly Ala Ala Gln Met
245 250 255

Glu Ser Lys Gln Ile Leu Thr Phe Leu Asp Ile Glu Asn Thr Pro Val
260 265 270

Asp His Ala Arg Tyr Thr Tyr Val His Arg Gly Ser Leu Gln Tyr Glu
275 280 285

His Gly Ser Glu Ile Leu Gln Thr Pro Ile His Leun Leu Arg Val Thr
290 285 aoo

Eis Ala Glu Ala Gln Ile val Ser Thr Leﬁ Asn His Leu Val Ala Serx
305 310 315 320

Asn Val Ala Lys Val His Glu Asp Ala Pro Leu Lys Phe Val Glu Leu
325 330 335

Ile Gln Val Met Arg Val Ala Arg Phe Glu Thr Ile Glu Ser Leu Trp
340 345 350

Ala Gln Phe Lys Ser BArg Pro Asp His Arg T&r Trp Leu Leu Asn Ala
355 360 365

Val Pro His Ile Arg Thr His Ala Ala Leu Lys Phe Leu Ile Glu Lys
370 375 380

Leu Leu Ala Asn Glu Leu. Ser Glu Thr Glu Ala Ala Met Ala Leu Leun
385 3%0 395 . 400

Glu Cys Leu His Ser Val Thr Ala Asp Gln Lys Thr Ile Glu Leu Val
405 410 415

Arg Ser Leu Ala Glu Asn His Arg val Lys Arg Asn Ala Val Leu Asn
420 £25 430

Glu Ile val Met Leu Gly Trp Gly Thr Val Ile Ser Arg Phe Cys Lys
435 440 445

Ala Gln Pro Ser Cys Ser Ser Asp Leu Val Thr Pro Val His Arg €ln

6



Met Ile Lys Asp Val @ n The Thr Tyr Ala Ile Asn Ile Asp Ay Asn 980 985 990
Val Gy Phe Met Asp Thr Let Ser Asn A n Tyr Ser Ser Val Qy VaI 995 1000
1005 Val Aggo ¥y SG n Phe Asn Ile Pro The Lys The Gy Ile Qu 1010 1015
1020 Ile LysS ser &y Lau Ile Lys Phe Arg Val Gu Pro Lau HS/S&2803/0P828 1030
1035 Asp G n Asp G@n Thr Lau Val H's Tyr 5er Val Trp Pro Tyr Ser 1040 1045
1050 Ala Ser G n Lys Lys Asp Ser Lau Val Ala Ile Sex An Asp Pro 1055 1060
1065 Ala Thr Lys Ile Val GQu Arg Arg Ser Lys Val The Ser Val Asp 1070 1075
1080 Ser Lys Tyr 6y G n Ser Thr ks Ala Val llegdyr Ala G n Ay 1085 1090
1095 15 WO 2004/ 044185 PCT/ SG2003/ 000266 Tyr Thr Tyr Ser Ser Asp Trp Arg
Asn Phe Ay Al s The Thr _1100 1105 1110. Ser Asp Tyr T e Thr Asn Leu
Ala Ser Leu Lﬁé ‘ﬁ: Nl r‘Pl@‘{fl ]?ﬂglggﬁfg’é PR 5 AR At{n MR AP et ﬁ%’ Hi s Phe Asn
Leu Lys Hs Leu Q/s Lys G n 1130 1135 1140 Ser GI n Ser Lys Ala Leu Thr Ile
Thr Ala Tyr p Au Tyr 1145 1150 1155 An dn Asn Ser Ay lle
Leu Thr Asp Ai’l%P Wﬁ cﬂéﬁ'e)ﬂ\rgp Atedta £8Y P11 750 Aéﬁ i‘?plf%&yéﬁhrﬁjﬁ Asn Ser Gu
Thr Arg Arg Ala G u Net Va 1175 1180 118 Lys Leu Val Ser Ala Ay Ile Asn
Lys Ala Arg Val Arg Val Val 1190 1195 1200_ Asp Lau Ser Ala Ser Phe Qu Gy
Ser A n Asp Q'%F ﬁ%ﬁpﬂ’?rl’egaﬁm gpBhe £19 5% aLﬁ:’i‘ T 2 YefFo™s Gy Asp Ser
Pro Val Asp Sex Lys Val 1220 1225 30

Lys Val Gln Vval Asp Ala Val Leu ARla Leu Arg Arg Ile Ala Lys Arg
515 520 525

Glu Pro Lys Met Val Gln Glu Ile Ala Ala Gln Leu Leu Met Glu Lys
530 535 540

Bis Leu Bis Ala G6lu Leu Arg Met Val Ala Ala Met Val Leu Phe Glu
545 550 555 560

Thr Lys Leu Pro Val Gly Leu Ala Ala Ser Ile Ser Thr Ala Leu Ile
365 570 575

Lys Glu Lys Asn Leu Gln Val val Ser Phe Val Tyr Ser Tyr Met Lys
580 585 590

Ala Met Ala Lys Thr Thr Sexr Pro Rsp His Val Ser Val Ala Ala Ala
585 600 605 .

Cys Asn Val Ala Leu Arg Phe Leu Asn Pro Lys Leu Gly Arg Leu Asn
610 615 620

Phe Arg Tyr Sex Arg Ala Phe His Val Asp Thr Tyr Asn Asn Ala Trp
625 630 635 640

Met Met Gly Ala Ala Ala Ser Ala Val Leu Ile Asn Asp Ala Ala Thr
645 650 655

Val Leu Pro Arg Met Ile Met Ala Lys Ala Arg Thr Tyr Met Ala Gly
660 665 670

Ala Tyr Val Asp Ala Fhe Glu Val Gly Val Arg Thr Glu Gly Ile Gln
675 680 685

Glu Ala Leun Leu Lys Arg Arg His Glu Asn Ser Glu Asn Ala Asp Arg
690 6953 700

Ile Thr Lys Ile Lys Gln Ala Met Arg Ala Leu Ser Glu Trp Arg Ala
705 710 715 720

Asn Pro Ser Ser Gln Ala Leu Ala Ser Met Tyr Val lLys Val FPhe Gly
725 730 735



Gy Net Len Phe Ala Gy Thr Lys'Ser Ala Thr Gn Gy Asn G n 1235 1240 1245
G@nlle Asn Ala Val Phe Ala Thr Thx Lys Pro Qu Ile H's Ser 1250 1255 1260
Lau Ser The_Ser ro Leu Gn Sex Asp Leu Arg Ala Pro T 1275
dy Met Hi s“’gﬁg“@iﬂ%r Ay Gn Ser Gy Gu lle Arg Val CResiandas 220
Gy Ser Phe Asp Arg Thr Lys Lys Tyr Thr Thr Gu Leu Qu Asn 1295 1300 1305
Hs Pro Len Ala Lys G n Cys Ser An @n Thr Thr Lou Asn Asn 1310 1315 1320
Phe Tyr G n Asp Ser Cys His Lys Ala Ile Val Net Ala Hs Ala 1325 1330 1335
Pro Asp His Val Ju The Ser Val Ser The G n Asp Net Ser Pro 1340 1345 1350
A n Tyr Arg Asmn Ehe 1SeralkyrheHnBa Bhan ITyraspriysLeur Tya ved wsFyaln 28355 1360 1365
16 WD 2004/ 044185 PCT/ S®#003/ 000266 Lel#>Ay Tyr Trp TyYPThr Gu Ala Asn Pro
Lau Lys Leu Thr d n 1370 1375 1380 Asn Gy Lys Met Asp Phe Lys Ile Asp The
Ser Tyr Phe Aspe Alg rhi385 4396011396 rERrarfyasn Tl Med rAgpshleaNa Ser Pro Ser
Ay Qu Ala Arg Met 753400 1405 1410 78Arg Asp Net Prdéile Ala Thr Met Ala Pro
Gy Ala Lau Ser The 1415 1420 1425 Tyr Gn Pro Lau Lys Ala Tyr Qu Leu Val
Ala Asn Tyr The, Ebf vald3Q 4438171440 a®h yrnblimsGre Aya Ll prPret Ty Cys Ser |le
Asp Gy Thr Arg I7Feé 1445 1450 14%% H s Thr Phe’®er Asn Arg Ser Tyr A u Tyr
Pro Lau Sex Arg Ser 1460 1465 1470 .Trp His Val Val Met G n Asp G u Ser Thr

An Arg Ay Agalehy chduld801dfA8De Leu Pro Thr Thr val Gly Leu Pro Met
785 790 795 800

Glu Yle Ser Leu Ile Thr Ser Ala Val Thr Ala Ala Ser Val Asp Val
BOS 810 : B15

‘Gln Ala Thr Val Ser Pro Pro Leu Pro Val Asn Tyxr Arg Val Ser Gln
820 825 830

Leu Leu Glu Ser Asp Ile Gln Leu Arg Ala Thr Val Ala Pro Ser Leu
835 840 845

Ala Met Gln Thxr Tyr Ala Phe Met Gly Val Asn Thr Ala Leu Ile Gln
850 B55 860

Ala Ala val Met Thr Lys Ala Lys Val Tyr Thr Ala Val Pro Ala Gln
B65 870 875 . : 880

Ile Lys Ala Arg Ile Asp Ile Val Lys Gly Asn Leu Lys Val Glu Phe
885 890 B95

Leu Ser Leu Gln Gly Ile Asn Thr Ile Ala Ser Ala His Ala Glu Thr
900 905 810

Val Ala Ile Ale Arg Asn Val Glu Asp Leu Pro Ala Ala Arg Ser Thr
915 920 925

Pro Leu Ile Ser Ser Glu Thr aAla Ser Gln Leu Ser Lys Ala Ser Len
530 935 940

Asn Ser Lys Ile Ser Arg Met Ala Ser Ser Val Thr Gly Gly Met Ser
945 950 955 960

Ala Ser Ser Glu Ile Ile Pro Ala Asp Leu Pro Ser Lys Ile Gly Arg
985 970 975

Lys Met Lys Leu Pro Lys Thr Tyr Arg Lys Lys Ile Arg Ala Ser Ser
980 985 590

Brg Met Leu Gly Phe Lys RAla Tyr Ala Glu Ile Glu Ser Bis Asn Ala
985 1006 1005

Ala Tyr Ile Arg Asp Cys Pro Leu Tyr Ala Leu Ile Gly Lys His

8



H s
Au
Ile
Val
Tyr
Hi s
Arg
Tyr
Adn

Gu
Thr
Arg
Asp
Lys
Gu
Cys
An

Gn
I'le
du
Thr
Trp
Lys
Al a
Arg
Arg

du
Adn
Ser
Adn
H s
Asn
Adn
Val

Leu
Tyr
Ile

Thr WRszﬂo“I“ﬁ‘f“ Sys

Asp
Asp

Ser
Lys
Ser
Lys
Gn
Val

Adn

Ala Il e Lau
Ile Ser Tyr
An Pro Al a

Arg
Ser
Ay
Ile
Adn
I'le

Arg
Gn
Asp
Thr
Pro
Asn
The

Asp Val
Ay Vval

Lys
Lau

Ile Tyr Asp Gy
Asn Ser Thr Arg
Asp Asp Tyf Leu

Ay
Thr
17 WD 2004/ 044185 PCT/ SG2003/000266 G u Lau Tyr Ala Ala Ala Tyr

Arg
Ile
Pro

goa 5

dn
S5er
Ser
Asp
Phe
I'le
Val

Ay
Ay

Adn
Ay
Al a
Asp
Leu
Au
Val
Arg
Leu

Arg
Adn
Tyr
Asp
dn
Asp
Phe
Met
Val

Asp G n .Gn 1490 1495 15D0
Asp Lau G n 1505 1510 1515
A@n Val Ly 1530
Cau Thr NRCTSRAMBIG 1250
Tyr H's Thr 1550 1555 1560
Asp Arg Ile 1565 1570 1575
Thr Gn Asp 1580 1585 1590
Ser, Gy Gu 1595 1600 1605
Asp’lys Pro 161D 1615 1620

Ser Leu Asn

Se32%a11 639 11632 Pire AlpsSHhElGPRe GVal 3da dps Ala Lau Al a

1640 1645 1658°Tyr Pro G u TyP?

'rLys Tyr Thr Ser

Il e Lau

1655 1660 1665 Tip G n Gn Gu Ser An Ser Cys Ay Gu

Asn Séer As
An Alalfy
Asp Pro Thr
Tip
Lys
Hs Ay Asp 1700 1705 1710
Ser Hies Xps LyA1514d 726 Akt He
Thr Cys 1%S8 1730 1735 1746°
Asp Lys Asn Val Leu Leua Lys Ile
1070 1075
Leu Lys Asn Thr Thr Ser Ser Ser
1085 1090
Ser Ser BSer Ser Ser Ser Asn Lys
1100 1105
Ser Ser Ser Ser Gln Ser Ser Ser
1115 1120
Ser Arg Lys Ser Gln Ser Ser Ser
1130 1135
Ser Ser Ser Ser Ser Ser Ser Ser
1145 1150
Ser Arg Ser Ser Ser Arg Ser Ser
1160 1165
Ser Ser Arg Ser Arg Thr Lys Met
1175 1180
Ile Thx Thr Ser Thr Arg Val Ser
1150 1185
Ser Asn  Ser Ser Ser Ser Ser Ala
1205 1210
Lys Arg Arg Ser Arg Ser Arg Ser
1220 1225
Ser Ser Ser Ser Ser Ser Ber EZer
1235 1240
Lys Asn Ser Lys Arg Ser Lys Ser
1250 1255
Ser Arg Ser Ser Arg Arg Ser 3Ala
. 1265 1270

Lys

Ser

Ser

Ser

Ser

Ser

Ser

Ala

Ser

Ser

Ser

Ser

Ser

Gln

Lys

Arg

Gln

Ser

Arg

Asp

Ser

Tyr

Ser

Ser

Asn

Ser

Ser

Ser

Ile

Ser

Ser

Ser

Sex

Ser .,

Ser

Ile

Ser

Leu

Ser

Ser

Ser

Lys

Leu
1080

Ser
1085

Ser
1110

His
1125

Sexr
1140

Ser
1155

Ser
1176

val
1185

Ser
1200

Leu
1215

Ser
1230

Ser
1245

Lys
1260

Gln
1275

Ala

Ser

Ser

Arg

Arg

Arg

Ser

Ala

Arg

Ser

Ser

Sexr

Ser

Gln

Pro

Ser

Ser

Ser

Ser

Ser

Axg

Pro

Sexr

Ser

Ser

Sex

Ser

Leu

Gly

Ser

Arg

Arg

.Pro

Ser

Ser

Ile

Ala

Ser

Ser

Ser

Ser

Leu

Gyn Ser AG70:11675 11680 Mad Giyr AdfalysTypla | pda Sap ng Ser Tyr Asp
Ay R84 1685 1690 1693°Cys A u val A§*W@ n @ n val A n The Tyr
Ile Cys Ile Thr Thr Ser Arg Val
g AluaclE 91\A§i%1615'rysﬁa [bes d4lue G n H s Val

Pro Ser



Ser Lys Lau Asp His Asp Phe Arg Met Tyr

Lys Ay @dn Asn Pro Qu Val Ser Ay Ile Pro Ser Val

Phe Lys

Val

<213> Lymnwﬁrzﬁf'%a"éﬁgrh r

Val Val
Ser Pro
Thr Lau
Al a Asn
Lau Gu
Ala dn
Lou Lys
Phe Asp
Ser Val
Val Asp

Ser
Tip
Ser
Phe
Gn
Phe
Tyr
Ay
Al a
Lev

Ser Ser

15 10 15 Pro Leu Thr

Lys Au Gn Ile Lys

Cys @n Pro 1775 1780
<400> 4 Met Arg Lau Lau Lau Ile Ser

Gu Pro dn Pro Val
G u Vval As

A@n Asn 20 25 30 Ay Lys A n Tyr
35 40 45 Tyr u Ay Thr Ser Ser Gy Asn Ala Phe Lys

H s Phe
Ilelle

50 55 60 Arg Val

<210> 4 <2lcdp

Leu Tyr

1745 1750 1755
Lys A n 1760 1765 1770

000%52> PRT
elle Al a

Hs dn dn
n Ser H s

Thr Ala A n Ay Leu Leu G n Ala Lys

Prie Aeg LGS PRO FE5 BG A8 WDs20044044185iPCRALEG20084:000266 Arg
H s &% Lys Leu Asp A%#fSLys Net A n. I1%€°Pro Ala 85 90 95 Asp

Thr Asn Val

Met Ser
1325

Gly Tyr
1340

Gln Leu
1355

Cys Ala
137¢

Thxr Ala
1385

Ala Glu
1400

Leu Thr
1415

Arg Ala
1430

Asn Tyx
1445

val Ala
1460

Pro Lys
1475

Leu Pro
1490

Asn Trp
15G5

Val Glu
1529

Arg Lys

Ile

Gln

Ile

Asp

Trp

Thr

Trp

Leu

Ala

val

Ala

Tle

Ala

Cys

Ala

Val Asn Leu Asp Gn Pro Phe Gu Ile 100
Gy Alg bk @ chowsebeserlmis Asqy bevabr argdser Vahe ey sekl5 120 125

Aen @ Asn Lev Lou Ly¥0dy Lev Ile SErRFhr Lev G n 130 135 140
Thr Asn Tyr Arg Lou Val
160 Asp Lys Ashryer a6 nySmaGy bau fheaSersd we- RRe Ghu pEBraldsp Val 165 170
175 Thr Ay Aspi®ps du Thr Val

Bla Ile Arg
Leu Ala Ala
Ph; Ala Arg
Ile val Gln
Gly Ala Glu
Gly Leu Leu
Asp Lys Len
Lys Ser Ile
Lys Ala Lys
Ala Thr Glu
Ile val Tyr
Gly Asn Thr
Asp Lys Met
Ser Leu Ile

Arg Asp Glu

3as Ser Val

Ala
1330

Tyxr
1345

val

Asn Arg Ser

Ser

Vval Arg val Asp

Leu

Ala

1360 -

Leu
1375

Cys
1390

Gly
1405

Pro
1420

Val
1435

Asn
1450

Thr
1465

Lys
1480

Ala
1495

Ser
1510

Asn
1525

Leu

Ser

Lys

His

Gly

Pro

Pro

Ser

Arg

Ala

Tyr

Asn

Pro

Asp

Glu

Ser

Gln

Glu

Ser

Ile

Arg

Met

Gly

Glu

Leu

Thr

His

10

Lys

Lys

His

Tyr

Pro

Ile

alm

Asn

Ash

val

Leu

Val

Leu

Ser

Gln
Asp
Lys
Ser
Ala
Lys
Gln
Gln
fle
Cys
Gln

Thr

Thr

Cys

A n Asp Ser Tyr

105 110 Ser

145 150 155

RE®® Val Asn Ala G u

His
1335

Thr
1350

Asn
1365

Leu
1380

Thr
1395

Ala
1410

His
1425

Glu
1440

Ile
14535

Val
1470

Leun
1485

Ala
1500

Lys
1515

Thr
1530

Tyr

Lys

Asn

Trp

Met

Met

Arg

Tyr

Tyr

Lys

Leu

Pro

Thr

Ala

Phe

Gln

val Gln

Arg Leu

Arg Ile

Ala Lys

Ile Va;

Leu Lys

Ala Lys

Gly val

Leu Thr

Asn Thr

val Ala

Arg Asp

Asn Ala

Asn Asn

Val Leu



180
195
210
Ay
Arg
Ser
H s

Lev
Al a
Adn
Tyr
Val
I'le
400
415
425
440

.185 190 Trp Arg Arg Gu Val Pro Hs Phe Ala Ser Asp Sex Ala Pro Ile Gn
200 205 Ile Thr Lys Ser Lys Asn Tyr Asn Arg Cys His An Cys Ile Ile Tyr
21.5. 220 n e Ay Val Pro Arg Gy Ala Lev Trp Thr Hi s
225 233’%?@?‘%43& Asn Thr Qu Lys G n Phe Ile Ser H's %S%M%d(}%&%@%er
Ile Lou 245 250 255 Val Gy Hs An Ay Ile Tyr Asn Thr Qu Thr Thr Ser
Val Asn 260 265 270 vVal H's Pro Hs Ile Hs Ay Arg Gn Lys Ala Gu Val
Ser Tyr 275 280 285 1le @ n Net Arg Lev Lys Ser Ile Au Qu Asn Pro
Thr Asn Trp 2138 295 300 Gn I% Pro Gu Ala T 45Arg Hi s Val Lys Ser Lev
H's Ser % 310 315 320 'Lev Thr Lys Gn Gn Asn Ser Tyr G n
Ser Ser GI u Ser Asn 325 330 335 du Qu Thr d u GI Ser Thr Tyr Thr Ala
A n Pro Tyta glg ASE CY34TP 3BT 3%%5 Fet Lﬂgﬁhﬁi“ft(% ¥4 Y@ u Ser Ser Ser
Lev Asp Ser Asn 19 WD 20047044185 PCT/ S&0 /0000266 355 360 365 Phe
Asn Asn Qu A n Leu Lys Tyr Asn Val Pro Asp Tyr Ala Ala 370 375 380

Leu Leu HL¥s ‘FHP @lp Pegtly 3sp/gln A§EP [Cys HyPsd YﬁlAsWSAF%F §B¥ 385 390 395
Ser Ala G n E% Leu Leu @n A% Leu Al a Gn A Leu A n Asn Pro 405 410
Ser Thr Met Pro A n Asn Gu The Leu Thr Lys Phe Asn Ile Lau Val 420
430 Arg Lésr Ile 3er VEArAdvbtetTHYr Thrg ASp P@hrﬁsnauaAl BleGrie PRk Ser Arg 435
445 dy Ile®h val Ay Lys AP¥ Ser Asn Lys 11%8°Ala Lys val Asp Met

Met Val Asn Gly Val Glu Ile Pro aAsn Ser Asn Leu Pro Tyr Leu
1585 1600 1605 :

His Pro Ser Gly Asn Ile His 1Ile Arg Gln Ser Asn Glu Gly Ile
1610 1615 1620

Thr Leu Asn Ala Pro Ser His Gly Leuw Gln Glu Val Phe Leu Gly
1625 1630 1635

Phe Asp Glu Leu Arg Val Lys Val Ala Asp Trp Met Lys Gly Lys
1640 1645 150

Thr Cys Gly Ala Cys Gly Thr Ala Ser Gly Asn Val Gly Asp Glu
1655 1660 1665

Tyr Brg Thr Pro Ser Glu Gln Val Thr Lys Asp Ala Ile Ser Tyr
1670 1675 1680

Ala His Ser Trp Val leu Ser Ser Asn Thr Cys Arg Asp Pro Ser
1685 1650 1635 '

Glu Cys Ser Ile Lys Glm Glu Ser Val Lys Leu Glu Lys Arg Val
1700 1705 . 1710

Ile Phe Glu Gly Val Glu Ser Lys Cys Tyr Ser Val Glu Pro Val
1715 1720 1725

Leu Gln Cys Leu Pro Gly Cys Ile Pro Val Arg Thr Thr Thr Vval
1730 1735 174¢C

Asn Val Gly Phe His Cys Leu Pro Ser Asp Thr Thr Val Asp Arg
1745 1750 1755

Ser Gly Leu Ser Ser Phe Phe Glu Lys Ser Ile Asp Leu Arg Asp
1760 1765 1770

Thr Ala Glu Ala His Leu Rla Cys Arg Cys Thr Pro Gln Cys ala
1775 1780 1785

<210> 3
<211> 1782
<212> PRT

11



450
465
The
Leu
du
Al a
Pro
Asn
Lau
Val
Phe
Arg
Al a
Leo
Al a
Arg
Al a
720

455 460 Trp Phe Ile Phe Arg Asp Ala Val Ile Gn Ala Ay Thr An Pro Ala
470 475 480 Phe An Leu Ile Qu Thr Trp Ile Lys Thr Lys Lys Ile An Qy
485 490 495 Lau Ala Ala Gu Val Ile Ser Ser Leu Ala L g His
500 508GAMY44418 ys Asp Thr Net Lys G n The The Gu L%‘?JT’%%M%@@Z s Pro
515 520 525 Val Leu Gu d@n Lys Tyr Lau Asn Ser Ser Ala Leu Ile Al a
Ala 530 535 540 Qdu Phe Ile Arg Leu Gy Ser Ile Asp Tyr Au H's Ser Tyr
Tyr 545 550 555 560 Tyr Pro Pro Tyr Val His Ay Arg Phe Pro Leu Lys
Asp Arg Phe 565 570 575 Ile Ile Qu Asn Ile Lau Pro Arg Leu Ser @ n Leu
Lys G n AFa3>58pmEg5m890 Val Gn An Qu Asp Tyr Ay Lys Thr Lau Val Ile
Lys Ala |Lg,,59p 600 ' 605 Ay Thr-Leu Ay Hs Arg Qu Ile Lau Lys Val
Thr Pro Tyr Leu 610 615 620 AQu dy An lle Lys Val Ser Thr Tyr Leu
Val G n Neet Lye HeguPhe6Ph 680 A685:1640 e 2.\ 3228004 VU £28 FePBrSG2003/ 000266
Leu Lys Pfo Lev Ala G # G n Lys Asp ArYf Tyr Val Arg Ser Ala 645 650 655
Phe Sex Ile Leo Met Asn Thr Ala Qu Pro Tyr Qu Val Arg Val 660 665 670
Al a Al a Metg IPhe deevseRheln eer Asm sk rhPrayTéuy Thr TspyMBtrolsew 675 680 685
Val Met Ala G n LevdThr Asn Asp Aspg°Pro Ser Ile Hi$val Arg 690 695 700
Val Leo Lys Sex Ser Ile Qu Thr Ala Ala Thr Leo Gu Ay Pro 705 710 715
Lys Tyr %f@ Tkb S1hemlAblyy Lys e ayAlzagGyr rSerVa\laE'gﬂ_)sSr@rg te0 Val
35 40

Leu Ala His Leu Gln Glu Gly Pro Ser Ser Gly Ser Rla TPhe Lys Als
50 55 60

Gln Phe Thr Xle Axrg Val Lys Ser Pro Gly Arg Leu Gln Ala Lys Leu
65 70 75 80

Glu Asn Pro Gln His Gly Asn Phe Asn Glu Gln Leun Pro Asp Pro Arg

Glu Leu Pro Val Asp Leu Lys Tyr Gln Pro Thr Pro Asn Ile Asp Lys
100 105 110

Val Phe Glu Ile Glu Ile Asp Gly Gly Arg Ile Val Ser Leu Asp Phe
115 120 125

Pro Thr Ser Val Pro Val Pro Gln Glu Asn Leu Ile Lys Gly Leu Ile
130 135 140

Ser Ala Leu Gln Leu Asp Thr Ser ARla His Arg Val Ile His Asp Ser
148 150 155 160

Gln Asn Asn Tyr Asp Arg Glu Gln Gln Gln Gly Leu Phe Arg Lys Met
165 170 175

Glu Thr Asp val Thr Gly Asp Cys Glu Thr Leu Tyr Thr Val Ser Pro
180 185 190

Val Ala Ser Glu Trp Arg Arg Glu Leu Pro Lys Phe Ala Asn Glu Gln
195 200 205

Asp Pro Val Glu val Thr Lys Ser Thr Asn Tyr Gly His Cys His His
210 215 220

Arg val Ala Tyx His Phe Gly Val Pro Val Gly Ala Glu Trp Thx Gly
225 230 . 235 240

Thr Ala His Lys Thr Gln Glu Gln Gln Leu Ile Gly Arg Ala Thr Tyr
245 250 255

Ser Arg Ile Leu Thr Gly Lys Glu Gly Pro Ile Tyr Lys Ala Glu Thr
260 265 270

12



725
740
755
770
785
Leu
Ile
Ser
Leo
Val

Val

du
Thr
Asn

Ay
Lys
Ser

730
745
760
775
790
805

735 Thr Ser Gu Asp The Ay Tyr Ala Tyr Ser Ala Ala Trp Phe Phe Al a
750 Lys Asn Phe Asp Ser Gu Qu Val Thr Arg Tyr Arg Leo Ala Asn Tyr

765 Ser Asp Gy Sex Leo Ile Pro Asn Leu e q®6odf8265hr TXPp
780w°&g§4”0§§%5Arg Phe Tyr Ay Arg Ay Ala Qu Asn Thr Val Ay Phe Thr
795 800 Ser Ser Asn Val Gn Asp Ile Phe Asp Tyr Ile Lys G n Leo Ile
810 815 dn Pro Arg Lys Ser Thr Thr GQu Hs G n Phe Ser Ala Asp Lys

820 825 830 Ala Lys Leo Leo Asn Ile Lys G@n Asp Pro Leu @n Pro Ile Qu
835 840 845 Ser Ile Tyr Tyr Lys Ile Phe Asp Lys Gu Phe Phe Trp Pro

Asp
Lys
Phe
Pro
Lys
Tyr
Ile
The
Lys
Ay

850 655 860 dn Pro Asn Ile Lys G n Leu Val Asn Asp Val The @y Phe
865 BL05A75,580, & e Coit fon 18 Y ¥ali, Qb 881 1 Sayr Thr_Lys
Tyr Ser 8852890 895 Lys G msoval Sex Val [lgssPhe Pro Ile Ala Thr Gy
The Vval 900 905 910 Phe A u Tyr Lys Qu Pro Val Val Val H's Len Gn
Leo r P %%QgSGIyLysIIe
Pro Sz(ralo §3]11; ¥%e ysgi’ééaﬁse% §£%gr% 990%?6%1 935 A9 0O dn Thr
@ n Phe Thr Phe AI a Arg Asn Net u Gy Ser Val 945 950 955 960

Ile e \Y | 965 970 975
Tyr %@,‘f’r ﬁgl ’Sf %‘a?l el”l & %Q }\73| ||§lac;%§/“é%’é 980 985 990
Lys Phe d n Val Lys Lev Qu Pro Lea His Thr Asp A n Asp

Ile Leu Tyr Sexr Leu Ser Thr Lys Gin Met Thr Lys His Tyr Glu Ser
325 330 335

Ser Ser Ser Ser Ser Ser Ser Glu Ser His Glu Phe Asn Phe Pro Glu
340 345 350

Gln His Glu His Pro His Gln Ser .Asn Gln Arg Ser ARrg Arg Ser Tyr
355 360 365

Met Arxg Ser Lys Leu Val Thr Val His Lys Val Leu Lys Lys Arg Asn
370 375 380

Ser Glu Ser Ser Ser Gly Ser Ser Ser Ser Ser Ala Asp Ser Ser Ser
385 390 395 400

Thr Tyr Ile Asn Asp Asp Ile Pro Asp Ile Asp Glu Pro Ala Tyr Ala
405 410 415

aAla Leu Tyr Met Ser Pro Gln Pro His Ala Asp Lys Lys Gln Asn Ala
420 425 430

Met Asn Ala Gln Lys Ile Leu Gln Asp Ile Ala Gln Gln Leu Gln Asn
435 440 445

Pro Asn Asn Met Pro Lys Ser Asp Phe Leu Ser Lys Phe Asn Ile Leu
450 455 460

Val Arg Leu Ile Ala Ser Met Ser Thr Glu Gln Leu Ser Gln Thr Ser
465 470 475 ' 480

Arg Ser lle Glu Thr Ala Lys Thr Ser Asn Asn Ile Ile Lys Ser Asp
485 490 © 495

Met Trp Met Ile Phe Arxrg Asp Gly Val Thr Gln Ala Gly Thr Leu Pro
500 505 510

Ala Phe Lys Gln Ile Gln Ser Trp Ile Glu Asn Lys Lys Ile GLln Glu
515 520 525 :

Glu Glu Ala Ala Gln Val Val Val Ala Leu Pro Arg Thr Leu Arg Tyr
530 535 540

13



995 1000 1005 Lail Ile Leu Leu H's H's Ser Val Trp Pro Tyr Ser Ala Tyr G n

1010
1025
1040

1015
1030

1020 dn Thr Asn Thr Thr Thr Thr Pro Ser His Asp Leu Lys Thr Lys
1035 Lea Ile Lys Arg Lau Lys Lys Val Al a G u NgictAttroéymoiseu Lau

1045 Ww02004/0@#85G n G n Phe Asn Lea 'Leu Phe Lys Tyr H's Ay Phe Ser Ser

1055 1060 1065 Ser Asn Thr Tyr Arg Asn Ala Ay Asp Phe Val dn Asp Ala Lau
1070 1075 1080 Asp Phe Ser Asp The Met Ser Lau Asn Asp Lev Ala Qu Tin H's
1085 1090 1095 Tyr QA u Phe Thr Tyr Ser Gy Lys @ n Ser Lys Thr Lys Ala Val
1100 1105 1110 Thr _Phe_Thr Ala Al a VaI Ser His Asn Lea Asn Ser Thr
1115 1120 °dY By fo%e”&; td"}if E& PHE P Ber PRS3Vafo Thr Pro Asn
1130 1135 11 0 Ser Ala Pro Arg Arg Gu Qu I e Val Lys Arg Val Ser Ser Ay
1145 1150 1155 1Ile Lys Thr Ala Thr Ala Arg Val lle AsB The Ser Ala Ser Phe
1160 1165 11782dat E;’i/ AERuE gﬂ?ﬂf}? E%A@g ;rfﬁr/zﬂla M *ThelnPd*Ala val Ala
1175 1180 1185 22 WO 2004/8 4185 PCT/ S&20037 000266 Ay Ser Met Val Asp Leu
Lys Thr G n Phe Ala Val The Met 1190 1195 1200 Ser @ n Ser Asp Asn Ay

An lle Asn Ara NeR LPhgl%ﬁnLIeeG @Ynqugg%MMen EXE5Thry A? PH&> EH Met Ala Pro

Lau Asp The His Lys Ala

eu Asn Ser 1225 1230 X Val Lys Tyr Leu Ile

Gu Ala Asp Val Thr Tyr Gy GQu Asn 1235 1240 1245 Ser Asn Ile Asn The Lys
Ay H's Thr Gw Wrggzégsefrhgﬂﬁs Qs T Gly Arg Leu Thr His Lys His Asp Ala

605

Phe Val Leu Glu Glu Ile Leu Pro Thr Leu Ala Ala Asp Leu Lys Ala
610 613 620

Thr Val Glu Tyr Lys Asp Ser Thr Lys Ala Gln Val Tyr Ile Gln Ala
625 630 €35 640

Ile Gly Asn Leu Gly His Arg Glu Ile Leu Lys val Phe Ala Pro Tyxr
645 650 655

Leu Glu Gly Lys Val Glu Ile Ser Thr Tyr Leu Arg Thr His Ile Val
660 665 670

Lys Asn Len Lys Thr Lew Ala Lys Leu Arg Asp Arg His Val Arg Ala
675 680 685

Val Leu Phe Ser Ile Leu Axg Asn Thr Ala Glu Pro Tyr Pro Val Arg
690 695 ° 700

Val Ala Ala Ile Gln Ser Ile Phe Ile. Ser His Pro Thr Gly Glu Met
705 710 715 720

Met Gln Ala Met Ala Glu Met Thr His Asn Asp Pro Ser Val Glu val
725 730 735

Arg Ala vVal Leu Lys Ser Ala Ile Leu Ser Ala Ala Glu Leu Gln His
740 745 - 750

Pro Rrg Asn Phe Tyr Leu Ser Aré Thr Ala Gln Ala Ala Arg Tyr Leu
755 760 765

val Thr Asn Glu Glu Phe Gly Tyr Gln His Sexr Phe Lys Phe Ile Asp
770 775 780 .

Asp Ser Tyr Asp Glu Asp Bsn Asp Ile Gly Thr Phe Val Ile Ser His
785 790 795 BOO

Ile Gly Ser Glu Asp Ser Leu Leu Pro Lys Asp Phe Lys Ile Val Thr
805 810 815

Asn Ser Lys Gly Gly ARla Trp Glu Arg Asn Thr Ile Glu Ala Ser FPhe
820 825 B30

14



1250 1255 1260 Ala Gu G n Len Lys Asn Ser Leu Trp Ala Asn A n Cys Ala G n
1265 1270 1275 du Aso. Ala @ n dn Asn Lys Phe A n Leu Ay Cys H s Asn Val
1280 1285 1290 Lev Ile Gu Ser Hs Ala Pro Asp Arg Phe sl e Thr
1295 1300 WQO®4P¢4183ys His Ile Pro Ala Ala His Thr Ala LEE§E§3®X\§S%Ser Tyr
1310 1315 1320 Ile dn @y Leu Trp Ser Lys Ay Phe Qu Tyr Asn Pro Ser Lys
1325 1330°1335 Arg Leu Pro Val Ay An lle u Lau Au Ala Asn Ala Ser Tyr
1340 1345 1350 Val Asp G n Thr Ala Asn Val Ala Trp Thr Trp Trp Asn Ay dn
1355 1360 1365 Val Arg Phe Asn Asn Leu Pro Asn Thr Tyr Ile Thr Pro Ala Lau
1370 1375 1380 Thr Thr Ala Tyr An Pro lle Ay Ile Gn Asp Ser Trp Thr H's
1385 1390 1385 $hrerld a1 dung Ste Tapr 2Peryrl Yeu Hrg A8pnSekyvalGrhe Ble The Cys Thr
1400 1405 1410 VaP3Asp Ay Thr Ly&%al Lys Thr Ph&5Ser Asn Arg Asp Tyr Asn
1415 1420 1425 Val Thr Lau Pro Qu lle Trp Thr Val Lev Net His Ala A n Thr
1430 1435 1440 Asnrds py&drtie Gsp ArguadMabisvays lrgy sAkraalayslArgs Rne Asn Qu Al a
23 WD 2004/ 044185 PCT/ SG2003/ 008266 1445 1450 8455 Lys Ala Lys Arg Gu lle
Gy Lys Ile Ay Lys Lau Asp Lau Tyr 1460 1465 1470 |Ile Sex H s Lys Thr Al a
Thr Gy Lys MaSidsavedibu Vah 7AsMylsl Ssnldstb 1480w 1A85prcPLen Eyd ad%er Ala Ala Asn
Asn Lys Al a #8n Val Lys Val &0u Thr 1490 1495 1500 Asn Ala®¥n Leu Val Al a
Asp Ay Asp Lau Thr Thr Tyr Trp Asp

Ser Phe Tyr Val Asp Fhe Met Asn-Asn Gln Arg Leu Phe Ser Phe Ser
883 B9O ' 895

Glu Ser Asp Leu Gln Gln Leu Ser Gln Tyr Ile Ser Glu Tyr Met Lys
9500 905 910

Lys Val Glu Ser Gly Ala Glu Lys His Tyr Thr Lys Val Tyr Asn Gln
915 %20 925

Asp Gln Val Ser Ile Met Phe Pro Val Ala Ser Gly Met Pro Phe Ile
930 935 940

Phe Lys Tyr Lys Glu Pro Ala Val Ile His Phe Gln Ser Lys Leu Lys
845 950 955 960

Gly Lys Phe 5er Phe Pro Ser Lys Asp Asn Lys Tyr Tyr Glu Ala Asn
965 970 875

Met TIle Lys Asp Val Gln Phe Thr Tyr Ala Ile Asn Ile Asp Gly Asn
280 985 580

Val Gly Phe Met Asp Thr Leu Ser Asn Gln Tyr Ser Ser Val Gly Vval
995 1000 1005 ’

Val Asn Lys leu Gln Phe Asn 1Ile Pro Phe Lys Phe €Gly Ile Glu
1010 1015 10620

Ile Lys ©Ser Gly Leu Ile Lys Phe Arg Val Glu Pro Leu His Pro
1025 1030 1035

Asp Gln Asp Gln Thr Leuw Val BHis Tyr Ser val Trp Pro Tyr Ser
1046 1045 1050

Ala Ser Gln Lys Lys Asp Ser Leu Val Ala Ile Ser Gln Asp Pro
1055 1060 1065

Ala Thr Lys Ile Val Glu Arg Arg Ser Lys Val Phe Ser Val Asp
1070 1075 1080

Ser Lys Tyr Gly Gln Ser Thr His Ala Val Ile Tyr Ala Gln Gly
1085 1090 1095

15



1505 1510

1515 Asp Val Ala Gn Thr Pro Lau Leu A n Tyr Ser Asn H's Pro Asp

1520 1525 1530 Arg Val Lau Lau Lou His Lau Ser Asp Ay Lau H's Lau Lau Phe
1535 1540 15 y Lys Arg Ay Ile The Thr Thr Ser G Rchydc6S0isg |1 €
1550 1555 1‘%@%"&?“2?1 Arg Gy Ile Cys Ay Gn Asn Ser Gy Asp Pro Leu Asp Asp
1565 1570 1575 Tyr Lys Thr Pro Lau Ay Ile Val Asp Hs Ser An Hs Phe Gy

1580 1585
1595 1600
1610 1615
1625 1630
1640 1645
1655 1660
1670 1675
1685 1690
1700 1705

Asp Gn lle H® G5 83 '&

1590 Ala Ala Phe Thr Lau Asp Lau Qu Lys Thr Asn Ser Gn lle Gn
1605 An Trp Lys Lys Ile Ala A n Qu Thr Ala Tyr G n Pro Lys Lau

i s IThr, Val | Lau Arg..JTh p Lys Ile Ala
163 yr(—% oGll:{{l éﬂr Sera}lS& $l%|§a% Gélg'?‘b %HA%R%@ Ly?ﬁr?%%s Val Tyr Arg
1650 Ser Arg Sex Tyr G@n Lys dn Arg Gly Pro Cys G n Val Gn Asn

166 Vi n H| I s Ile Thr Thr
Tg: ITF’r Q’ge irhi\lkksn qeudﬁ; iﬂ’ S0y Tlﬂf—i G er Ser Asn Tyr
1695 G@n VaI Gn Aa VaI GI n Al a VaI Cys Lys Gy Lys Lys Asp Pro

1710 24 WO 2004/ 9144155 PCT/ SG2003/ 000266 G u Phe Arg Met Tyr Lys
ASHE PP 1P 7 20° £925°0 G°%° AP ‘;Ilﬁ1 Ay val Pro

Lys Val Gu Gn Tyr Arg Val Pro Thr 1730 1735 1740 Thr Cys Thr GQu 1745

<210> 5

Ser Gln Ser Lys Ala Leu Thr Ile Thr ARla Tyr Tyr &Asp Glu Tyr
1145 1150 1155

Tyr Asn Gln Gln Asn Ser Gly Ile Leu Thr Asp ARla Thr Asp Brg
1160 1165 1170

Asn Asp Leu Ser Pro Asn Ser Glu Thr Arg Arg Ala Glu Met Val
1175 1180 1185

Lys Leu Val Ser Ala Gly Ile Asn Lys Ala Arg Val Axrg Val val
1190 1195 1200

Asp Leu Ser Ala Ser Phe Glu Gly Ser Gln Asp Gln Asn Tyr Val
1205 1210 1215

Leu Thr Gly Thr Trp Gly Asp Ser Pro Val Asp Ser Lys val Gln
1220 1225 1230

Gly Met Leu Phe Ala Gly Thr Lys Ser Ala Thr Gln Gly Asn Gln
1235 1240 1245

Gln Ile &asn Ala Val Phe Ala Thr Thr Lys Pro Glu Ile His Sex
1250 1255 1260

Leu Sexr Phe Ser Lys Prc Leu Gln Ser Asp Leu Arg Ala Pro Phe
1265 1270 1275

Gly Met His Phe Lys Tyr Gly GIn Ser Gly Glu Ile Arg Val Ser
1280 1285 1280

Gly Ser Phe Asp Arg Thr Lys Iys Tyr Thr Thr Glu Leu Glu Asn
1295 1300 1305

His Pre @Leu Rla Lys Gln Cys Ser Gln Gln Thr Thr Leu Asn Asn
i31¢ 1315 1320

Phe Tyr Gln Asp Ser Cys His Lys Ala Ile Val Met Ala His Ala
1325 1330 1335

Pro Asp His Val Glu Phe Ser Val Ser Phe Gln Asp Met Ser Pro
1340 1345 1350

Gin Tyr Arg Asn Phe Ser Tyr His Thr Tyr Arg Leu Tyr Glu Tyr
1355 1360 1365
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<211> 1872 <212> PRT <213> Athalia rosae <400> 5 Met Trp Ser Pro Leu Leu
Leu Cys Leu Leu Val Gy Ile Ala 5er Ala 1 5 10 15 Asp Gn H's Ala Trp Lys
Thr Ay G Tyr Thr Tyr Gn Val Arg 20 25 30 Gy Arg Thr Le | a Al a
Leu H s “%F"" %f“ﬁ%p Gn Tyr Thr Ay 35 40 45 Ile Al a E‘EUS%?{;@“/&P“&% n
Leu Lys Q/s Gn Pro Lys Ay Ser Asp Ala 50 55 60 Leu Ser Cys Asn Ile Gn
Arg Pro Gn Val Ala Qu Ile Hs Ala Gn 65 70 75 80 Leu Pro Ay Ay Trp
Asp Ser Pro Leu Pro Qu Lys Lys Thr Asn Tyr 85 90 95 Gn Lys Phe G u Leu
Sex Qu Lys Pro Phe Qu Ile Lys Phe Lys Asn 100 105 110 Gy Val Ile Asp Asp
Leu Val Val G n Lys Ser Leu Pro Thr Trp G n 115 120 125 Val Asn lle Ile
Lys Ser lle Aba S8 @GnrketyE M-\l ASR AdW »&3 Ned 301320140 sy G u Asn Al a
Met Lys Ser Arg Tyro Asn Gn Gu AE5Au Ay Asp 148 150 155 160 dn A a
Tyr Ala Thr Tyr Lys Ala Net Qu Asp Thr Val Thr Ay du 165 170 175 Cys Qu
Val Leu Tyr Agp ki€ 5S¢4 uB¥ Qshate Ry G A3y phakel @Yr Gpfle 2801485 190 Thr Lys
Pro Qu Leu Ala P Val Pro G n LegoLys Ay Ser QugesG n 195 200 .205 25 WO
2004/ 044185 PCT/ S&2003/000266 1le Ile Asp Ile Val Lys Thr Ser Asn The Ser

Asn Cys Qu Gﬁnf 9 2d0vRil5:220: MRl & Yp Y EecBy ThE GhY Arbeuethr Gy G u Thr
Asp Trp GQu g0 225 230 235 12246 1410

Arg Asp Met Pro Ile Ala Thr Met Ala Pro Gly Ala ILeu Ser Phe
1415 1420 1425

Tyr Gln Pro Leu Lys Ala Tyr Glu Leu Val Ala Asn Tyr Phe Thr
1430 1435 1440

Gly His Gln Tyr Gln Prxo Tyr Cys Ser Ile Asp Gly Thr Arg Ile
1445 1450 1455

His Thr Phe Ser Asn Arg Ser Tyr Glu Tyr Pro Leu Ser Arg Ser
1460 1465 1470 .

Trp Bis Val Val Met Gln Asp Glu Ser Thr Gln Arg Gly Asn. Trp
1475 1480 1485

His Glu XTeu Ala Ile Leu Ser Arg Arg Gln Gln Arg Asp GIn .Gln
1490 1495 1500

Glu Ile Tyr Ile Ser Tyr Lys Ser Glu Ser Gly Gln Asp Leu Glu
1505 1510 ' 1515

Ile Glu TIle Gln Pro Ala Ser Gly Asp Ser Ala Tyr Gln Val Lys
1520 1525 1530

val Thr Thr Asn Thr Lys Lys Ile Thr Asp Asp Asp Leu Thr Met
1535 1540 1545

Tyr Trp Asp Asp Val Lys Glu Gln Pro Phe Leu Gln Tyr His Thr
1550 - 1555 1550

His Lys Asp Gly Val Leu Val 1Ile Asn Ile Glu &Asp Asp Arg Ile
1565 1570 1575

Arg Bla Tle Tyr Asp Gly Gln Arg Fhe Val Val Phe Thr Gln Asp .
1580 1585 1580

Tyr Brg Asn Ser Thr Arg Gly Ile Cys Giy Arg Met Ser Gly Glu
1585 1600 1605

Gln Arg Asp Asp Tyr Leu Thr Pro Glu Gly Leu Val Asp Lys Pro
1610 1615 1620
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Sex
Val
Thx
Met
Sex
320
335
345
360
375
385
Sex
Ser
Pro
Al a
Leu
Ay
Au

Asn Ser Met Ay Asp Phe Leu Ala Lys Ser Ser Val Sex Arg Val 245 250 255
Ile Ser Gy Ser Lev Asp Arg Tyr Thr Ile A n Ser Ser Val Thr 260 265 270
Asn Lys_|| l..val Ser Pro Asn Lev Lys Tyr Ser G n L 00300626680 285
Val Va|W%é$°4ﬁ@‘8¥ev Asn Ile Thr Lev Asp Ser Val Asn AIX)ET% a 290 295 300
Gy Sex Pro Axg Sex Pro Ser Qu Pro Qu Ser Thr Gy Asn Len 305 310 315
Val Tyr Ser Tyr Asn Ser Pro Phe Qu Ala Asn Asn Lys Arg Arg Pro 325 330
H s Asn Asn Asn Asp Asp Asp Ser Ser Sex Ser Ser Ser Ser Ser Ser 340
350 Sex Ser I el 98k S §2§ 6L 126" a1 o8, S§L, 96k r Ser Au 355
365 G u.%ph&nyé%l A%‘lga gill o S R R bats Asn R S H's 39
380 Ay His Arg dn Ala Arg Ala Ala Asn An Arg Ay An dy Asn dn
390 395 400 . Asp.Se er .Ser .Ser. S I r r.Ser. Ser Ser.Ser Ser
405 410 }fg ngégprhéeélnﬁés-% g%‘? I{égg ’%er“ g}{laggjrr %}o égnr A% t]'pyger Asp Ser Lev
420 425 430 Ser Ser u Gu Tyr Trp Gn Ser Arg Pro Thr Lev Thr Asp Al a
435 440 445 Gu Ala Pro_Met Lee Pr eu The lle Qy T Lys Ay Ser

Al a 450 485 %80 Gliél WG SEr t%ég %Ef nﬂ?/éleuﬁ%rﬁ Brg VR ¥ e)rﬁ’{/al Ala Lys Lys
Ala 465 470 475 480 26 WD 2004/ 044185 PCT/ SG2003/ 000266 Ser Gn lle

Gu Qu Leu Gn Lys Pro Her Asn Ile Pro Lys G n 485 490 495 Asn Thr Leu
Lys Phe FEP §¥s BTN SeaRte 1580, 20 A SIHPENGE: . B CEDS9E 10

Glu Thr Val Tyr Lys Ser Arg Ser Tyr Asp Lys His Lys Gly Ala
1685 1690 16585

Cys Glu Vel Arg Gln Gln Val Gln Phe Tyr Glu Asn His Gly Asp
1700 1705 1710

Ile Cys Ile Thr Thr Ser Arg Val Pro Ser Cys Gln Ser His Cys
1715 1720 1725

Arg Ala Gly Asp Tyr Lys Ile Glin His Val Gln Val Thr Cys Lys
1730 1735 1740

Ser Lys Leu Asp His Asp Phe Arg Met Tyr Lys Glu Gln Ile Lys
1745 1750 1755

Lys Gly Gln Asn Pro Glu Val Ser Gly Ile Pro Ser Val Lys Gln
1760 1765 1770

Phe Lys Val Pro Val Thr Cys Gln Pro
1775 1780

<210> 4

<211> 1747

«<212> PRT

<213> Lymantria dispar

<400> 4
Met Arg Leu Leu Leu Ile Ser Ala Phe Ile Ala Val Val Ser Ser Ser
1 5 10 15

Pro Leu Thr Glu Pro Gln Pro Val His Gln Gln Ser Pro Trp Gln Asn
20 25 30

Gly Lys Gln Tyr Leu Tyr Glu Val Asn Ser His Thr Leu Ser His Phe
35 40 45

Tyr Glu Gly Thr Ser Ser Gly 2sn Ala Phe Lys Rla Asn Phe Ile Ile
50 55 60

Arg Val Thr Ala Gln Gly Leu Leu Gln Ala Lys Leu Glu Glu Pro Arg
65 70 75 80
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Her
Lys
Al a
560
575
585
600
615
625
Gn
Arg
Asn

Her
Al a
Arg
Net
Au

Ala Lys Gnlle Qu Gn Ala Ala Hs Asp Met Tyr Ala Pro Ala 515 520 525
G u Asn Ala Her Lys Her G u Her Ala Lys Asn Ala Ala Trp Lys 530 535 540
Phe Ar Ala Val Ala Gn Ala Ay Thr Ay Pro Ala P 50 555
Val Ig\ﬁ’q_’\gg’%é?‘?ﬂplle G n Thr Asn Lys Ile Arg Asn MW“’Z@@% 570
Al a Asp Leu Ile Ala Val Lau Pro Her Thr Thr Arg Tyr Pro Thr Ala 580

590 Gu Tyr Met Asp Ala Phe Phe Qu Leu Ala Thr Her Pro A u Val Thr 595

605 Lys Gn Ala Pro Leu Asn Asn Thr Ala Ile Lau Ala Phe Ala Asp Leu 610
620 Val Arg Gu Her Gn Val Asn Asn Ala Her Ala H's Gly Arg Tyr Pro

630 635 640 _Va h eu. Her, n Pro Ala Val
645 650 655 QY b l“’*?e %Ep %P:LY uTyr E%Lﬁ E c}llse 4LA;S/s Her Ala Ile
660665670AIaAIaAspSexGnLysIIeGnVaI TyrIIeArgAIaLauGy

675 680 685 VaI Hs Pro Ley Her Val Pro Tyr Leu
Ay 690 o ah e T AR MG e oAl B4 e Mt Val - Leu
Net 705 710 715 720 Ay Asn Lau Ala Arg Leu Tyr Pro Lys Gn Ala Arg
Val Leu Tyr 725 730 735 sIIe r Gn_ Asn Thr Gn Ala Tyr Gn Val
Thr Ala Ar%d PPPAREE7 ST 50 1\’7&I Lisnkeaa st E%%Aﬁ}ktne}krg 9 RnIBto Pro Pro Her
Leu Gn Arg 75 %760 765 27 WD 2004/ 044185 PCT/'$32003/ 000266 Met Al a

The Thr Asn A n Asp Thr Ser Lys A n Val Asn Ala Ala 770 775 780
Ser Val RAla Asn Glu Asn Leu Leu Lys Gly Leu Ile Ser Thr Leu Gln
130 135 140

val Bsp Leu Thr Asn Tyr Arg Leu Val Asn Arg Ser Gln Asp Ser Tyr
145 150 155 . 160

Asp Lys Asn Ser Gln Gln Gly Leu Phe Ser Lys Phe Glu Thr Asp Val
165 170 175

Thr Gly Asp Cys Glu Thr Val Tyr Ser Val Ser Pro Val Asn Ala Glu
180 -188 120

Trp Arg Arg Glu Val Pro His Phe Ala Ser Asp Ser Ala Pro Ile Gln
195 200 208

Ile Thr Lys Sexr Lys Asn Tyr BRsn Arg Cys His Gln Cys Ile Ile Tyrx
210 215, ; 22¢

Asn Phe Gly Val Pro Arg Gly Ala Leu Trp Thr Gly Ile Ala His Gly
225 230 ' 235 240

Asn Thr Glu Lys Gln Phe Ile Ser Eis Thr Thr Val Ser Arg Ile Leu
245 250 255

val Gly Bis Gln Gly Ile Tyr Asn Thr Glu Thr Thr Ser Ser Val Asn
260 265 270

Val His Pro His Ile His Gly Arg Gln Lys Ala Glu Val His Ser Tyr
275 280 285

Ile Gln Met Arg Leu Lys Ser Ile Glu Glu Asn Pro Gly Thr Asn Trp
230 T 285 3go ’

Gln Lys Pro Glu Ala Thr Arg His Val Lys Ser Leu Leu His Ser Met
305 310 315 3z2c

Leu Thr Lys Gln Val Gln Asn Ser Tyr Gln Ala Ser Ser Glu Sex Asn
325 330 335

Glu Glu Thr Glu Gly Ser Thr Tyr Thr Ala Gln Gln Pro Tyr Glu Ala
340 345 350

Tyr Asp Gly Cys Tyr Tyr Glu Ser Ser Ser Tyr Leu Asp Ser Sexr Asn
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Val
800
815
825
840
855
865
Gn
Gn
Lau
Al a

Ser

Lys

Ser Ile lle Au Thr Ala Ala Lys Lau Asp Asp Ala GQu Lau 785 790 795

Ala H's Asn Ala Arg Ala Ala Arg Asp Len Lau Ser Thr Lys Asn Net 805 810

830
845
860
870
885
Asn
Au
The
Al a
Len
Lau
Ay

Asn.

Il e
Ser

Ay L%té ol 443155 Ser Arg Ay Trp Lau H's Asp Tyr Thr petf/sGhiszdberss 820

y Tyr @n Lau Asn Ser Tyr Trp Ile Gy Ser Au Asp 835
Ala lle Ala Pro Gn Ala Val The Ala Thr Ala Ala The Asn Lys Gy 850
Gy The Gn Sex Pro Ala Ser Ile Tyr Gay Ala Net Val Ser Ser Val
B75 880 Asp Asp Lau Lau Asp Val Lau Tyr Asp G n Phe G u Asp Asn Asp
890 895 AI% sAsn A n Lys Lygg,Asn Ser Lys. 3gt Ser Lys The Ser Pro
900 905 91 IIe Lau Asn Ala Lau Asn Ile Gn Ser Asn Asp Ala Ju Gn
915 920 925 Ser The Lau Phe Pro Ala Lau dn GI AsnArg The Tyr
930 §3% 9%16*5“A€§ﬁ BEh AR AeTHY® e Bu'E G@ 3 &6° A6 Ws Val Lys G n
945 950’955 960 Ala Ala°Lau Lys His y G n Ser Phe Asn Tyr Thr
Tyr Ser 965 970- 975 Asn G n G@u Lau Thr Val Ser Phe Pro Thr Al a Net
Pro pP?LE%Gum @%Gxg@mwsw m%’@bvsrﬁﬂn Py @é‘rfg;au Val @n Val
du PFe 995 1000 100 Gn Ala Arg r Tyr Pro G n n Tyr Ser Ay
AJu du 1010 1015 1020 Ile Ser Ile Pro Gu Ala Val Asn Ala Ser Len
H s Apn’la@25 WE3Deu OS5 628 Anp 1200420841 85 PeY/ 3F000266 Val Tyr
Lys Val Ile Ala AAY Ile 'y, Phe VAI® Asn Pro 1040 1045 1050

Ser Thr Met Pro G1ln Asn Glu Phe Leu Thr Lys Phe Asn Ile Leu Val
420 425 430

Arg Leu Ile Ser Thr Met Thr Thr Asp Gln Leu Ala Gln Phe Ser Arg
435 440 445

Gly Ile Glu Val Gly Lys -Ala Ser Asn Lys Ile Ala Lys Val Asp Met
450 455 460

Trp Phe Ile Phe Axrg Asp Ala Val Ile Gln Rla Gly Thr Gln Pro Ala
465 470 475 480

Phe Gln Leu Ile Glu Thr Trp Ile Lys Thr Lys Lys Ile Gln Gly Phe
485 490 495

Leu Ala Ala Glu Val Ile Ser Ser Leu Ala Lys Thr Leu Arg His Leu
500 505 510

Thr Lys Asp Thr Met Lys Gln Phe Phe Glu Leu Ala Leu Cys Pro Glu
515 520 ° 525

val Leu Glu Gln Lys Tyr Leu Asn Ser Ser Ala Leu Ile Ala Ala Ala
530 535 540

Glu Phe Ile Arg Leu Gly Ser Ile Asp Tyr Glu His Ser Tyr Pro Tyr
545 550 555 560

Tyr Pro Pro Tyr Val His Gly Arg Phe Pro Leu Lys Asn Asp Arg Phe
565 570 575

Ile Ile Glu Asn Ile Leu Pro Arg Leu Ser Gln Leu Leu Lys Gln Ala
580 585 590

Val Glu Giln Glu Asp Tyr Gly Lys Thr Leu Val Ile val Lys Ala Ile
585 600 © 605

Gly Thr Leu Gly His Arg Glu Ile Leu Lys Val Phe Thr Pro Tyr Leu
610 615 620

Glue Gly Gln Ile Lys Val Ser Thr Tyr Leu Arg Val Gln Met Ile Leun
625 630 635 640
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Al a Asn
Val Asn
5er Hi s
Tyr Asn
Asp lle
Leu Ile
A@n Lys
Adn Thr
Ser Gu
An Hs
Asn G u
Gy Mt
Ala Ay
Thr Phe
G n Ser
Lys Asp
Gy Lys

Hi s
Leu
Val

GnHs Hs Mt Ala
Pro Lev Ser Ala Qu
Arg Val Lys Leu Gu

LeWOrpM4/p4d8STyr Ser Ser

Leu
Ser
Ser
du
Asp
Ser
Al a
Ay
Arg
Val
Arg
Al a
Asn

Sex Qu Lys Pro Val
GQu Arg Ay Ser Qu
Thr Ay Leu Ala Leu
Hs Gn Leu Arg Asn
FKI% L@ﬂJL E%rblf%uAiﬁ%
Asn Tyr n LesasTrp
VaI VaI Leu Thr Al a
é? Ilpﬁigusﬁgf
Lys Asn Sergstd
Pro Ala Phe Gln Pro

Vv
la efieLfgu
er 5% er ITe As

Lys Ala Gu Tyr Al a

Ay Tyr Asp Lys Asn Phe G n 1055 1060 1065
Met Asp Ile Asp Lev Gu Asn 1070 1075 1080
Pro Ile Gn A@n Asn Lys S3H6096k 1095
Trp Pro Tyr Thr Ala G n %/gr"%%loo 1105 1110
Ser An dn Lys Ay Tyr Ala 1115 1120 1125
G@n Asn Au Trp Ala Phe Gy 1130 1135 1140
Arg Phe Thr Ser Gu Ay du 1145 1150 1155
Trp Ala Trp Gu Met Lev A n 1160 1165 1170
Bhe cSetyd aun Ash ASPvd Wz ke K175 1180 1185
Lev Asp Gspod n H s Sex Hess 1190 1195 1200
Ser Tyr Ala Asn Tyr Thr Lys 1205 1210 1215
e Lot Bk Sl 9.Ph0; 1220 1225 1230
AspsfAsn G ar SesvoSer 1235 1240 1245

Ser Ser An Lys Pro Asp Ser 1250 1255 1260
n I r 5 1270 1275
gep?%z‘s‘é‘;;" rg 1 S’th'sp & 38820 1985 1990
Al a Thr Phe Al a Met Ala Asn. 1295 1300 1305

29 WO 2004/-04§r]§8§alpgaré %%0&%/9 'ghr Asn Asp Asp Pro Ser Ile His Vval Arg

690

Ala Val Leu Lys Sex Ser
705 710

Lys Tyr Trp His Leu Ala
725

Thr Ser Glu Asp Phe Gly
740

Lys Asn Phe Asp Ser Glu
. 755

Ile Gly Ser Asp Gly Ser
770

Asn Asn Arg Phe Tyr Gly
785 790

Ser Ser Asn Val Gln Asp
805

Gln Pro Arg Lys Ser Thr
820

Ala Lys Leu Leu Asn Ile
835

Ser Ile Tyr Tyr Lys Ile
850

Gln Pro Asn Ile Lys Gln
865 870

Glu Leu Glu Asn Gly val
885

Lys Gln Val Ser Val Ile
900

Phe Glu Tyr Lys Glu Pro

695 700

Ile Glu Thr Ala Ala Thr Leu Glu Gly Pro
715 720

Lys Ala Ala Gln Ser Val Lys Glu Leu Val
730 735

Tyr Ala Tyr Ser Ala Ala Trp Phe Phe Ala
745 750

Glu Val Thr Arg Tyr Arg Leu Ala Asn Tyr
760 765

Leu Ile Pro Asn Leu Phe Ser Leu Thr Trp
775 780

Arg Gly Ala Glu Asn Thr val Gly Phe Thr
795 800

Ile Phe Asp Tyr Ile Lys Gln Leu Ile Leu
810 B15

Thr Glu His Gln Phe Ser Ala Rsp -Lys Ile
825 830

Lys Gln Asp Pro Leu Gln Pro Ile Glu Ser
840 845

Phe Asp Lys Glu Fhe Fhe Trp Pro Leu Asp
855 860

Leu val Asn Asp Val Phe Gly Phe Val Lys
B75 880

6ln Ser His Tyr Thr Lys Val Phe Tyr Ser
890 895

Phe Pro Ile Ala Thr Gly Glu Pro Phe Val
905 §10

Val Val Val His Leu Gln Thr Lys Leu Ser

21



Ser Pro Val Asp Pro Lys Ser Arg Val Val Phe Tyr Tyr Gy Ser 1310 1315 1320
Asn Pro Ala G n A@n Lys Asn Tyr An |Ile Cys Leu Ser Ala An 1325 1330 1335

Ser Ser Arg._ Pr s Val Pro Val Met Asp The Ile Lys Ala L 1350
Lys Al a Asp“}lg'r’gm#%r‘“ hr Lys Phe Ala Ala Asp Leu Lys Phe Ge@b’fééé’gﬁé’ég&m%
Gu dn Cs dn Ser Ay Ala Gn Val dnlle Gn Gy @n Leu 1370 1375 1380

GQu dn Thr u Ay Arg Arg Qu Tyr Leu Arg Arg Thr Pro Thr 1385 1390 1395
Gy @n dn Cs Ala@n @n Net An AQu Ay Asn Lys Ile Leu 1400 1405 1410
Pro Ala Cys Arg Asngvﬁal Thr Al a Arg,Ala Asn Phe Leug n Gu 1415 1420 1425
Gly Sex Leu Thr Val "Lys The Ser Hi s Val Thr Asp Tyr ,Met Lys 1430 1435 1440
Asn Val Ser Al'a Arg Ala Tyr Ay Leu Ala Arg Tyr Phe Gy Tyr 1445 1450 1455
H s Sex Al a To& &sulkshs?|Ter e ?gﬁn’ﬂﬁr 6=1GLys ASR IGenSqry8erAdar 11460 1465 1470
Gy Anlle Asp Pfe @y Tyr G u 11%e Ser Pro Asp Pfle dn Arg 1475 1480 1485
Leu Asn Val Ser Met Ser Ala Pro Gy Leu Asp Ala Asn Ile Thr 1490 1495 1500
Asp Leu G u I4le HissGhr 319 G3n Aihg TrgPiSefld ey Wah Mak GlvafivASpr vab05 1510 1515
Pro Val Gn ¥ Ay Ala Arg A°§ Phe Ala Arg &8 Ala Leu Ala °$820 1525 1530
Gy A@n Tyr Asn Pro Thr Cys Val Ile Asp Asn Asn G n Ala Ser 1535 1540 1545
Thr The Asp Asuy thesIehrsdyihr Psp THrerdd @liden @ly Msni@y@lyTN?l vab50 1555 1560
30 WO 2004/ 044185 PCT/ SG2(63/ 000266 970 375

Lys Lys Tyr Gln Ile Asn Leu Pro Val Lys Ile Asn Val Ile Gly Gln
980 985 990

Ser Gly Lys Phe Gln val Lys Leu Glu Pro Leu His Thr Asp Gln Asp
995 1000 1005

Léu Ile Leu Leu His Bis Ser Val Trp Pro Tyr Ser Ala Tyr Gln
1010 1015 1020

Gln Thr Asn Thr Thr Thr Thr Pro Ser His Asp Leu Lys Thr Lys
1025 1030 1035

Leu Ile Lys Arg Leu Lys Lys Val Ala Glu Met Asn Iys Glu Leu
1040 1045 1050

Gly Gln Gln Phe Asn Leu Leu Phe Lys Tyr His Gly Phe Ser Ser
1055 1060 1065

Ser Asn Thr Tyr Arg Asn Ala Gly B&sp Phe Val Gln Asp Ala Leu
1070 1075 i0BO

Asp Phe BSer Asp Ple Met Ser Leu Asn Asp Leu Ala Glu Thr His
1085 1050 1095

Tyr Glu Phe Thx Tyr Ser Gly Lys Gln Ser Lys Thr ZLys Ala Val
1100 © 1105 < 1110 '

Thr Phe Thr Ala Ala Tyr Asp Val Ser His Asn Leu Asn Ser Thr
1115 1120 " 1125

Gly Lys Phe Gly Glu Ala His Arg Phe Ser Asp Val Thr Pro Asn
1130 1135 1140

Ser Ala Pro Brg 'Arg Glu Glu Ile val Lys Arg Val Ser Ser Gly
1145 1150 1155

Ile Lys Thr Ala Thr Ala Arg Val Ile Asp Phe Ser Ala Ser Phe
1160 1165 1170

Glu Gly Leu Gln Lys Leu Glu Tyr Ala Val Thr Ala Ala Val Ala
1175 1180 1185
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H s
Asp
Ile
Au
Asn
Thr
Ser
Lau
Arg

du
Gy
Tyr
Al a
Ser
Lys
Ser
Arg

Val
Gn
Asn
Ile
Ay
Ser
Gy
Tyr
Asp
Thr
H s
Pro
Arg
Ay
Arg
Phe
Leu
Lys

Val Met Thr Thr Ile Pro Asp Asp Au G n Asn Ay Asp
Ile Pro Gu Asp Met Arg Val Ser Vval Val Cys Arg Asp
Gu His0 nlArg Gu Cys Arg Leu Val Leu Ay Qu
a oM 5 Asn Asn Asp G n Ala Ala Ile Lys

Arg Ala Val Gn Lou Ser An Au GQu Thr Tyr Arg Tyr
Gn Asn Ay u Ile dn Phe Qu Ala Tyr Lau Lys Pro
Val Val Tyr Ile Hs Ser Au Gn Tyr Ay Val Arg Ala
Asp Ay Qu Arg Ile Lys Leu Ile Leu Asn Asn G u Tyr
Gnille Arg Ay Lou Cys Gy Thr The Asn Ay Gu Pro
Asp TR& FHFO AER VL GAs@ W“A@WSCVS‘ ?4’&3?\1‘%611)}1’%% Ae Ptes
The Al a A& ser Tyr Al a Leu>Thr Lys Asp d s Au
Ala Lys Gu Asn Ala Arg Arg Ala G n G@n Ala His Cys
A u AFer Vah Eau AFhers@ Gy \Ale 3l ABeXaAdhe GLns Asp
Arg Ser BY% Asn Lys Asp SH*PLys Trp G u AdA*Asn Lys
Lys Sex Ay Ser Ay Ay Lys Lys Ser Ay Ser Cys Thr
Al a Thys Ara Thr Mek eal@ RroQay At BleyHisy Sy idla Cpsu Hse
Arg Pro VAP® Ala Thr Cys AtZ°Ala Ay Cys Ly$*N a Thr
G@n Au Thr Thr Val Lys Net His Cys Val A n Ser Ser
Ala Val Lys Tyr Leu Ile Glu Ala Asp Val Thr Tyr Gly Glu

1235 ‘ 1240 1245
Ser Asn Ile Asn Phe Lys Gly His Thr Glu Arg Ser Gln Glu

' 1250 1255 1260
Ala Glu Gln Leu Lys Asn Ser Leu Trp ARla Asn Gln Cys Ala

1265 1270 1275
Glu Asn Ala 6ln Gln Asn Lys Phe Gln Leu Gly Cys His Asn

1280 1285 1290
Leu Ile Glu Ser His Ala Pro Asp Arg Phe Lys Ala BSer Ile

1295 1300 1305
Tyr Lys His Ile Pro Ala Ala His Thr Ala Leu Leu Asp Sexr

1310 1315 1320
Ile Gln Gly Leu Trp Ser Lys Gly Phe Glu Tyr Asn Pro Ser

1325 1330 1335
Arg Leu Pro Val Gly Gin Ile Glu Leu Glu Ala Asn Ala Ser

1340 - 1345 1350
val Asp Gln Thrx Ala Asn Val Ala Trp Thr Trp Trp Asn Gly

1355 1360 1365
val Arg FPhe Asn Asn Leu Pro. Asn Thr Tyr Ile Thr Pro Ala

1370 1375 1380
Thr Thr BAala Tyr Gln Pro Ile Gly Ile Glu Asp Ser Trp Thr

1385 1390 1395
Phe Ala Asn Ser Tyr Ser Tyr His Gln Tyr Glu Pro Phe Cys

1400 1405 1410
Val Asp Gly Thr Lys val Lys Thr Phe Ser Asn Arg Asp Tyr

1415 1420 1425
Val Thr Leu Pro Glu Ile Trp Thr Val Leu Met His Ala Gln

1430 1435 1440
Asn Trp Glu Glu Leu Val Val Leu Ala Lys Arg Pro Asn Glu
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1565 1570 1575
1580 1585 1590

VTR IR, 6207

1625 1630 1635
1640 1645 1650
1655 1660 1665 -
1670 1675 1680
1685 1690 1695
00 1705 1710
1715 1720 1725
1730 1735 1740
qIs45 1750 1755
1760 1765 1770
1775 1780 1785
2200 1795 1800
1805 1810 1815
1820 1825 1830

Asn

Tyr

Gln

val

Thr

Tyxr

Lys

Tyr

Gln

Leu

Eis

Thr

Asn

Thr

Ala



31 WD 2004/ 044185 PCT/ S&003/ 000266 Ser Sex Ser G n dn Lau Val Hs Arg Ile
Lys Adn Gy Ala Asn 1835 1840 1845 Pro Asp The Ser A n Lys Ser H's Asp Lys
Ser Ser Arg . lle Ju 1850 1855 1860 Val Pro G u Ser Cys Vi

1865 1870 YOIHMMHISY 15 1807 <212> PRT <213> Pinple ni pg%%%‘im%ﬁ??%e Met
Trp Cys Pro Lau Phe Let Val Lau Lau Ala Gy Ala Ala Thr Ala 1 5 10 15 Qu
Hs Lou Gn Ala Trp Lys Thr Asp Thr Qu Tyr @ n Tyr Ala Val 20 25 30 Arg
Gy Arg Thr Len Ser Ala Lau His Asp Val Ala Asp Gn Tyr Ser 35 40 45 Gy
Ile Ile Net Arg Ala Lau Lau Thr Ile @n Pro Lys Ser Asp.@dy 50 55 60 Thr
Lau u Ala Lys w5 Thr Lys Ala ArgoTyr Ala A n | hesHi s Thr 65 70 75 80

Lys Lau Pro Ay Ay Trp Asn Ser Qu Ile Pro Asp Hs Lys Leu Qu 85 90 95

Met Lys G n The B0 Mt afeic @ Melon Phecd uyd gy LS, Mk dys 100 105 110
Hs dy Val Vi iy }}A%to i ||eeveal§s’5@5 Lys %spYVah‘-i:PropThr fp 115 120 125
A u Val Asn Val Lau Lys Ser Ile Val Ser A n Leu Gn Val Asp Thr 130 135 140
An dy Gu Asn Fno0h alis THL Ny Q@ n. Gl PR Ay Asp 145 150 155
160 du GyA\S/lal %E%ﬁrh%téﬂw The 1aps Tyrﬁ%/e?leﬁ Asps Thr Val ' Gy Gy 165 170
175 Arg Cys GQu Val Leu Tyr Asp Ile Asn Prp Lau Pro Qu The Val Lau

Pro Tyxr Ser Ala Ala Asn Asn Lys Ala Asn Val Lys Val Glu Thr
1490 1405 1500

Asn Ala " Gln Leu Val Ala Asp Gly Asp Leu Thr Thr Tyr Trp Asp
1505 1510 1515

Asp val BAla Glu Thr Pro Leu ZLeu Gln Tyr Ser Asn His Pro Asp
- 1520 1525 1530

Arg Val Len Leu Leu His Leu Ser Asp Gly Leu His Leu Leu Phe
1535 1540 1545

Asp Gly Lys Arg Gly Ile Phe Thr Thr Ser Gln Tyr Arg Asn Ile
1550 1555 1560

Thr Arg Gly Ile Cys Gly Gln Asn Ser Gly Asp Pro Leu Asp Asp
1565 ' 1370 1575

Tyx Lys Thr Pro Leu Gly Ile WVal Asp His Ser Gln His Phe Gly
. 1580 1585 1590

Ala Ala Phe Thr Leu Asp Leu Glu Lys Thr Asn Ser Glrn Ile Gin
15985 18600 1605

Gln Trp Lys Lys Ile Ala Gln Glu Thr Ala Tyr Gln Pro Lys Leu
le6l0 1615 1620

Thr His Thr Val Ile Leu 2rg Phe Asp Glu Glu Trp Lys Ile Ala
1625 1630 1635

Gly Glu Gln Lys Gly Leu Glu Trp Gly Ser Gla Lys Val Tyr Arg
1640 1645 1650

Ser Arg Ser Tyr Gln Lys Gln Arg Gly Pro Cys Gln Val Gln Asn
1655 1660 1665

€ln Val Gln Tyr Bis Glu Asn BHis 6ly Glu Ile Cys Ile Thr Thr
1670 1673 1680

Thr Pro Ile Ser Ala Cys Gln Ser His Cys His Ser Sexr Asn Tyr
1685 16%0 1685

Gln Val @Gln Ala val Gln Rla val Cys Lys Gly Lys Lys Asp Pro
1700 1705 1710
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180 185 190 A n Lys Arg Pro Gu Lau Val Pro Met Pro Asp Ile Arg Ay Asp Gy
32 WD 2004/ 044185 PCTI S62003/ 000266 195 200 205 Gu lle Ile Asp Ile Val Lys
Thr Lys Asn Tyr Ser Asn Cys Au Gn 210 215 220 Arg Ser Phe
Ay Ile Pr dVQ;%QP“*PMlsi\sn Lys Trp Qu Pro 225 230 235 240 ngmgg‘{w%ﬁﬁ

Ser Gy Asn Phe Leu Ser Arg Ser Ser Val Set Arg 245 250 255 Val Ile Val Thr
@y Asn Leu Lys Ser The Thr Ile Gn Ser Ser Val 260 265 270 Ser Thr Asn Lys
Val Ile Leu Ser Pro Asn The Hs Gn Asn Arg Lys 275 280 285 dy Mt Val
Ser Ser Arg Val Asn Val Thr Leu Val Lys Ile Ay Ala 290 295 300 Pro Ser Thr
Gy Asp Trp Ser Thr Pro Ala Asn Pro Qu Ser Thr Gy 305 310 315 320 Asn
Leu Val Tyr Al Flgfr AsnAsh 'I‘E’rduyphzesPAlfanGl)e Mal 6 ¢l GlAgEn328 330 335 Arg
Arg Ala Ser Arg Bf'® G n Asp Asn A'§%°Asn Ser A u G*0%1lys val 340 345 350 Arg
Ser Leu Tyr Asn Leu Tyr Arg Arg Asn Arg Ile Asn Asp Asn Asp 355 360 365
Asp Asp Ser Sem Wla Ber cAspyaSarroSars L%ed SercAl ayﬂ_yssg Serl lFeg @ru 370 375 380
Ser Asn u Gu @ Leu Tyr Trp @"M°Pro Lys Pro THf*leu Asn Gu 385 390 395
400 Ala Pro Ala Net Ala Net Leu Pro Phe The Ile Gy Asn Hs Ay Lys 405 410
415 Ser |l e HirscpystRhelAsp Qu Ile Au Pro Ile Thr Net Ala Lys Thr 420
425 430 Lau Ala 5% G n Ile Ay Ser Asp Phe G n Asp Pro Asn Ser |lle Thr 435
440 445 Asp Qu Gn Thr Leu Qu Lys Phe Thr Lau Leu Val Arg Ile Ile Arg

<210> 5
<211> 1872
<212> ©PRT

<213> Athalia rosae

<400> 5

Met Trp Ser Pro Leu Leu Leu Cys TLeu Leu Val Gly Ile Ala Serxr Ala
1 5 1¢ 15

Asp Gln His Ala Trp Lys Thr Gly Glmn Glu Tyr Thr Tyr Gln Val Arg
20 25 30

Gly Arg Thr Leu Ala Ala Leu His Gln Val Ala Asp Gln Tyr Thr EGly
35 44 45

Ile Ala Leu Lys Ala Gln Leu Lys Cys Gln Pro Lys Gly Ser Asp Ala
50 55 60

Leu Ser Cys Asn Ile Gln Arg Pro Gln Val Ala Glu Ile His Ala Gln
65 70 75 BO

Leu Pro Gly ély Trp Asp Ser Pro Leu Pro Glu Lys Lys Thr Asn Tyr
85 90 95

Gln Lys Phe Glu Leu Ser Glu Lys Pro Phe Glu Ile Lys Phe Lys Asn
100 105 1190

Gly Vval Ile Asp Asp Leu Val Val Glu Lys Ser Leu Pro Thr Trp Gln
115 120 125

Val Asn Ile Ile Lys Ser Ile Ala Ser Gln Leu Gln Val Asp Thx Gln
130 135 140

Gly Glu Asn Ala Met Lys Ser Arg Tyr Asn Gln Glu Pro Glu Gly Asp
145 150 155 160

Gln Ala Tyr Ala Thr Tyr Lys Ala Met Glu Asp Thr Val Thr Gly Glu
165 170 175

Cys Glu Val Leu Tyr Asp Ile Ser Pro Leu Pro Glu Tyr Val Leu Gln
180 185 190

Thr Lys Pro Glu Leu Ala Pro Val Pro Gln Leu Lys Gly Ser Gly Gln
185 200 -205
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450
465
Asp
Phe
I'le
Al a
Au
Thr
Gn
Tyr
du
Ser
Ser
Tyr
670
680
695
705
H s

455
470
Pro
Arg
Thr
Ser
Tyr
Ile
Lau
Pro
Val

Ile

460 Thr Net Ser Thr Gn Gn Ile Ala GQu Ala Gu Arg Asp Leu Tyr Gn
475 480. 33 WD 2004/ 044185 PCT/ SG2003/ 000266 Ser Asn Asn GQu lle
Hi s As u Ser Gn Ser Val Arg Arg 485 490 495 la Al a
AspV82 E““(Pél”sﬂl adnAady Thr Ala 500 505 530 gcyr/s aﬂsztg)gz@al Thr
Lau Trp Ile Lys A n Lys Lys Ile Arg 515 520 525 Gy Val Gn A a
Val Val Ay Val Lau Ala Lys Thr Ala Arg 530 535 540 Thr Pro Thr Arg
Ile Asp Val Phe Rho Qu Leu Ala Thr Met 545 550 555 560 Pro Qu
Hs Au Pro Phe Lau Asn Thr Thr Ala Lou Phe Thr 565 570 575 Phe Ser
Val Arg Tyr Ser G n Met Asp Asn Pro Ser Ser His 580 585 590 Thr Arg

Val Thr . Ph 5 600 605 P
Phe ;J!ra ﬁ@[A qli/al é[rvg Jﬁa*‘ *To RSA?’EE 3% ﬁ Y% %?“ 818 625 620 Thr

Au Lys Asn Glu Asn AIa Lys AIa H's Thr Tyr IIe VaI 625 630 635 640

Lou Ay Asn e Ala Hi Al a Val Pro 645 650 655
Lou @ u a5y Ws“ﬁe{“br‘% Aj%% Is‘éer ThrTﬁP’ ﬁﬁ% 2@&5&8&8&“ Lgﬁ Mt 660 665
Val Ile Ser Leu Asn Lys Lau Ala Thr Leu Lys Pro Lys Leu Ala Arg .675
685 Gy Val PheTr Arg lle s Asn Thr Gu Ala Hs @n Lou 690
700 Arg By =R 2% EAﬂﬁ’r ]ﬁyﬁe‘i_ sﬁérsefh *IASH BED Blo Ala Ser

710 715 720 Not Lou Gl n Arg Net Al a u ‘Phe Thr Asn GI u Asp H's Ser Lys

val Ile Ser Gly Ser Leu Asp Arg Tyr Thr Ile Gln Ser Ser Val Thr
260 265 270

Thr Asn Lys Ile Val Val Ser Fro Asn Leu Lys Tyr Ser Gln Lys Gly
215 280 285

Met Vval Val Ser Arg Leu Asn Ile Thr Leu Bsp Ser Val Asn Ala Ala
290 295 300

Ser Gly Ser Pro Arg Ser Pro Ser Glu Pro Glu Ser Thr Gly Asn Leu
305 310 315 T 320

Val Tyr Ser Tyr Asn Ser Pro Phe Glu Ala Asn Asn Lys Arg Arg Pro
325 330 - 335

His Asn BAsn Asn Asp ASp ASp Ser Ser Ser Ser Ser Ser Ser: Ser Ser
340 345 is0

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu
355 360 365

Glu Asp Gln Gln Arg Gly Asn Ser Glu Asn Lys Asn Asn Asn Gln His
370 375 380

Gly His Arg Gln Ala Arg Ala Ala Asn Gln Arg Gly Gln Gly Asn Gln
385 390 385 400

Asp Ser Asp Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser.Ser Ser Ser
405 410 415

Ser Ser Asp Ser Ser Ser Ser Ser Ser Ser Glu Ser Asp Ser Leu Ser
420 425 430

Ser Ser Glu Glu Tyr Trp Gln Ser Arg Pro Thr Leu Thrxr Asp Ala Pro
435 440 445

Glu Ala Pro Met Leu Pro Leu Phe Ile Gly Tyr Lys Gly Ser Ala Ala
450 455 460

Gln Gln Sexr Ser Gln Val Asn Pro Val Ser Val Ala Lys Lys Leu Ala
465 470 475 480
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725 730 735 Val Asn Ala Ala Val Lys Ser Ala lle GQu Her Ala Ser u Leu GQu
740 745 750 Thr Pro A n Trp Gn GQu Leu Ala Gn Asn Ala Arg Asn Ala Lys Pro

Ay
du
Ser
Ile
Ser
dy
Asn
Asp
Met
Lys
Arg
The
960
975
985

Phe
Met
Asp
The
Ser
du
Val
Val
Ser
Al a
I'le

Pro’

Asn
Asp
Ay
Al a
Lys
Al a
du
Len
Len
Au
The

34 WD 2004/ 044185 PCT/ SG2003/ 000266 755 760 765 Leu Len er Tyr
a uMRAEEN s Len Tyr Len 770 775 . 78D Thr Asﬁg@ﬁ%é?ﬁ“?"@

Arg
Val Ala Tyr Adn Ala dn Ala 785 790 795 800 Ser Phe Ile Ser
Ser Tyr Val Pro Qu Ala Len The Val 805 810 815 Lys Ala Arg Ala
Gy The Thr Phe Pro Arg Thr Ser Ala 820 825 830 Ay Al.a Met Val
IﬁYﬁsr Asp Len Len Ser Ala The Ju Asp 835 840 845 Al a Phe Lys
Gar 11 SIS S O SYVaE© &Pt *PRETIS5UFBREE 88D Ser Pro Gin
Lys Len Len Lys Ile Lys Ser d'u Pro Asn 865 0 875 8380 dn
Gy Ala Phe Met Len A n Ser Ala Tyr Asn Asn Lys 885 890 895 Phe
A ThrsLas GO HYs |Bbg $rsHikshey elp Pho @w%eﬁfgsﬁr M9Pp0 905 910 Ser
Lys Ala Led®lys Asp dy Hi 3His Phe Asn Thi'’Ala 915 920 925
Ser Tyr Au Met Thr Met Ser Phe Pro Met Qu Ser Ay 930 935 940
\GEr Hiar LiEhFlivifle [Gly Sl Aar plaG@is Rep Meprfykyslal Byp Al 945 950 955

Gly Ser Val Ly3'dy Asp Ser Ast?’G u Asp Sex LeW’Asp Gy His Val 965 970
Hs Len Arg Ala Val Tyr Ser Val Gdn The A n Ser Lys Len Ay Phe 980

990

Val

Thys gnolohﬁhelﬁsar Hivs %;‘nGHi BerTHfa et Igﬁl‘r]la’\l@ Mal Tep A Lys Asn

Ala Phe Arg Asp Ala Val Ala Gln Ala Gly Thr Gly Pro Ala Phe Sex
545 550 555 560

Val Ile Lys Asn Trp Ile Gln Thr Asn Lys Ile Arg Asn Asn Gln Ala
565 570 575

Ala Asp Leu Ile Ala Val Leu Pro Ser Thr Thr Arg Tyr Pro Thr Ala
5840 585 550

Glu Tyr Met Asp Ala Phe Phe Glu Leu Ala Thr Ser Pro Glu Val Thr
595 . 600 605

Lys Gln Ala Pro Leuv Asn Asn Thr Ala Ile Leu Ala Phe Ala Asp Leu
610 615 620

Val Arg Glu Ser Gln Val Asn Asn Ala Ser Ala His Gly Arg Tyr Pro
625 630 635 640

Val His Ser Phe Gly Arg Leu Ser Pro Lys Asn Asn Pro Ala val Gln
645 ) 650 655

Gly Gln Trp Ile Pro Tyr Ile Ala Lys Gln Leu Lys Ser Ala ITle Arg
660 665 670

Ala Alz Asp Sexr Gin Lys Ile Gln Val Tyr Ile Arg Ala Leu Gly Asn
675 680 685

Val Gly His Pro Lys Met Leu Ser Val Phe Glu Pro Tyr Leu Glu Gly
690 635 700

Gln Glu Asp Sexr Ser Asp Phe Gln Arg Leu Ser Met Val Leu Ser Met
705 710 715 720

Gly Asn Leu Ala Arg Leu Tyr Pro Lys Gln Ala Arg Ala Val Leu Tyr
725 730 735

Lys Ile Tyr Gln Asn Thr Gly Glu Ala Tyr Gln val Arg Thr Ala Ala
740 745 750

Val Phe Gln Leu Met Arg Thr Asn Pro Pro Pro Ser Met Leu Gln Arg
755 760 765
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995 1000 1005 Tyr G n Ala Tyr Val Pro Len Arg Val Asn Val Asn Tyr G u Asp
1010 1015 1020 Ser Asp Lys Arg Val Thr Len Lys Ile An Prolle Au G@n Asn
1D25 1030 1

Hi s
Met
Au
Ay
Pro
Adn
Asp
Leu
Asp
Val
Leu
Val
The
Arg
Au

Hi s
Ser
Au
Val
Leu
Leu
I'le
Ser
Gn
du
Lys
Asp
Al a
Ay
The

Ser
Pro
Val

Lys
Asn
The
The
Thr
Asp
Asn
Au
Ile
Thr
Leu
Au

Val

Ser
Phe
The
Hi s
Nedt
Al a
Arg
Lys.
Al &
Ay
Lel
Val

Ser

Gly
Met
Ala
Gly
865
Asp
Ala
Ile
Gly
Asp
945
Ala
Asn
Val

Gln

Ile

Q@§ 000 004/ 044185 PCT/ S&003/ 000266 G u Lyﬁci,gézqﬂ?@odzgy Trp
af Va r p e

o The Thr Ser 1040 1045 1050 Arg His Leu Lys
Len Lys Asp Lys Ju 1055 1060 1065 Thr A n Lys Ile Ile Thr
Lys Asn Qu Tyr Asn 1070 1075 1080 The Gy Ser Asp Lys H's
Thr Val Leu Ala Gu 1085 1090 1095 Al a Asp Asn Asp Asn Ser
AQu Asp Ala Lys Trp 1100 1105 1110 Gu Arg Asn Pro Lou Thr
Lou The Val Qu dn 1115 1120 1125 Pro Val Tyr Hi s Lys Val
MAarch onderhrlas Sar addl 30r E239y31ch@ vaSensiGauaGia Ser lle |le
THe G u Thr Leu G, 1145 1150 1785 Asp Asp Thr Thr Lys Tyr
Ser Lys His, 1le Lys 1160 1165 1170 Ala GQu Ala Pro Lys
LS sbeuirdsneAsp 02 R1d 1§56 tbi8pld3Sa1AguAleld Arg Lys Leu
Ala Lys Ay |79 Ala Ala 1190/9%8195 1200 Ala A9 Ala Phe Al a
Leu Gu Tyr Pro dy G n 1205 1210 1215 Ala Pro Val dn Al a
ANaadha1NagSae Saf afd Usd 220 1h425,18301yMakn AR G U Lys Ser
Tyr Trp ArggsLeu Thr Asp 3285 1240 1245 Alsas@y Asn Asp Phe
Cys Thr Ser Leu An Al a

Leu Gln Tyr Ser Arg Gly Trp Leu His Asp Tyr Thr Ser Glu Ala
820 825 830

Ser Ser Gly Tyr Gln Leu Asn Ser Tyr Trp Ile Gly Ser Glu Asp
B35 840 845

Jle Ala Pro Gln Ala Val Phe Ala Thr Ala Ala Phe Asn Lys Gly
850 B55 B60

Phe Gln Ser Pro Ala Ser Ile Tyr Gly Ala Met Val Ser Ser Val
870 875 880

Asp Leu Leu Asp Val Leu Tyr Asp Gln Phe Glu Asp Asn Asp Glu
885 890 895

Asn Gln Lys Lys Asn Ser Lys. Ser Ser Lys Phe Ser Pro Glu Asn
9200 905 910

Leu Asn Ala Leu Asn Ile Gln Ser Asn Asp Ala Glu Gln Leu Glu
9215 920 925

Ser Phe Leu Phe Pro Ala Leu Gln Gly Asn Arg Phe Tyr Ala Phe
330 935 940

Asn Asn Thr Ile Glu Gln Leu Pro Lys Val Val Lys Gln Ala Ala
: 950 8955 960

Ala Leu Lys His Gly Gln Ser Phe Asn Tyr Thr Lys Leu Tyr Ser
965 970 9715

Glu Glu Leu Thr Val Ser Phe Pro Thr Ala Met Gly Leu Pro Phe
980 585 990

Tyr Thr Met Arg Thr Pro Ser DLeu Val Gln Val Gly Gly Glu Ile
995 1000 1005

Ala Arg Thr Tyr Pro Glu Gln Tyr Ser Gly Ser Asn Glu Glu
1010 1015 1020

Ser 1Ile Fro Glu Ala Val Asn Ala Ser Leu Asp Ile His RAla
1025 1030 1035
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1250 1255 1260 Arg Ser Pro Arg Thr Ser Asp Phe Gy Lys Asp Met Leu Asp GI n
1265 1270 1275 Pro GQu Phe Arg Ser Arg Lys The Asp Ile Asp Leu Arg Tyr

1280 2285 1
WO 2004/ 044

Asp
Al a
Val
Asp
Asp
Arg
Val
Phe
Pro
Au
Arg
Asp
Val
Au

Thr

Lys
Lys
Lys
Sex
Leu
Lys
Ser

Ile
Thr

Adn
Au
Met

Pro

Ile
Lys
Met
Asp
Met
Asn
Ile
Tyr
Asn
Al a
Arg
Ser
Thr
I'le

%@‘gz‘ﬁ&@?@go%}s ogOSGEyslg%Tigobyiﬁgl GGunGll LGTEFQ,(%%XOE@J;?Q “A?S

Lys Arg Leu Pro Thr 1310 1315 1320 Ala lle Gu Cys Ile Arg Ala
Gy Net Lys Ser Leu 1325 1330 1335 Pro Ala Cys His Asp Val Ser

Thr

Met

Ser. Ar

s&ft

i

Al a Val
Al a Val

cigla
Ay

e

Gu Arg

| V&
Thr
Thr

?ﬁ

Phe

Leu Asp Lys 1340 1345 1350 Thr Arg Ile Thr Ile Lys Tyr
Met_ Tyr 1355 1360 1 au Phe Asp Asp Tyr Lau
/§\F5 BEp AP s/ %Iglég %‘gﬁsé_lguELAysél B&r ser Lys Lys
Lys Asp Asp 1385 1390 1395 Asp Lys Ala Tyr.Asp Asp Thr
Asp Leu Ser, 1400 1405 1410 Pro Asn Asp Asn Asn Gy Arg

P, ASp Gﬁ’ﬁe“\?a*l‘”l?ﬁ% Y6131 495 op g | 850 GG %“a Arg Asp Val

Gy Pro Leu 0 1435 1440 Vval Asn Val H's Pro Asp Lau
Leu Asp Met 1445 1450 1455 Asp Met Ser Asp Qu Pro Val
ar PE@&eAs%frlﬁﬁg G768y A0 1SSPD HEY SEF WP Thr Thr Phe
Pro Ile Asn 1475 1480 1485 Leu Gly Lys Cys Trp Hi s Val
Pro Lys Thr 1490 1495 1500 Asn Lys Asn Ser Gy Ser Al a

Agif %2{5 )j\gib AoBtVap| ys Leu Glu Pro Ile Gln Gln Asn Lys Glu

Tyr

Asp

Leu

Gln

Gln

Ser

Gln

Asn

Gly

Ala

Thx

Glu

Lys

Gly

Asn
1100

Ile
1115

Ile
1130

Lys
1145

Thr
1160

Glu
1175

His
1180

Glu
1205

Met
1220

Gly
1235

Phe
1250

ser
1265

Asp
1280

Lys
1295

1090 1095

Len Phe His Tyr Ser Ser Trp Pro Tyr Thr Ala Gln Lys
: 1105 ' 1110

Leu Ser Glu Lys Pro Val Ser Gln Gln Lys Gly Tyr Ala
1120 1125

8er Glu Arg Gly Ser Glu Gln Asn Glu Trp Ala Phe Gly
1138 1140

Ser Thr Gly Leu Ala Leu Arg Phe Thr Ser Glu Gly Glu
1150 1155

Glu His Gln Leu Arg Asn Trp Ala Trp Glu Met Leu Glun
1165 1170

Asp Pro Leu Ala Ile Ala Phe Ser Leu Asp Asp Glu Ile
11BO 1185

Ser Asn Tyr Asn Leu Trp Leu Asp Gly Gln His Sexr Sex
1195 1200

Ala Val val Leu Thr Ala Ser Tyr Ala Asn Tyr Thx Lys
1210 1215

Gly Gly Asp Ser Asp Ser Gln Sex Gly Tyx ' Gln His Pro
1225 1236

'Arg Lys Asn Ser Gly Gly Glu Asp Asn Gln Ser Ser Ser

1240 124535

Val Pro Ala Phe Gln Pro Ser Ser Gln Lys Pro Asp Ser
1255 1260

Arg G6Iln Gln Glu Leu Leu Gln Lys Ala Ala Ser Gly Ile
1270 1275

Ala Tyr Ser Gln Sexr Ile Asp Phe Gly Ala Val Phe Gln
1285 1250

Asn Lys Ala Glu Tyr BAla Ala Thr Phe Ala Met Ala Asn
1300 1305
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1505 1510 1515 Leu Ser Ile Leu Val Arg Asp Ala Gy Asp Lys Lys Lys Asp Ile
1520 1525 1530 Lys Val Thr Leu Ay Asp Lys Qu Leu Gn The Ser Hs Ala Asp

1535 1540 1545 ys Asn Lys Val Thr Lau Asp Gy Lys Ly Ser
Aol SciRiatg

1550 1555 1

H s
Asp
Trp
Arg
Asp
Au
Ay
Ser
Al a
Arg
H s

Lys
Ay
Tyr
Ser
Asn
Au
Ser
dn
Ay
Adn
Lys
dn
Cys
Met

2004/ 044185 PCT/ S&2003/ 000266 G u Lys g r Arg
Asn Gy Lys Asp Ile Asp Phe 1565 1570 1575 Gu Val Leu G n Arg Pro
Thr Lau Ay Leu Val Ser Ser 1580 1585 1590 Lys Tyr Asp Ile Asp Al a
Asp Gy An Arg Val dn Ile 1595 1600 1605 Lys Ala Ser Ay Lys Tyr
Asp Ile Arg Gy Leu Cys Ay 1610 1615 1620 Asn Phe Asp Gly Qu Pro
Asp Phe Thr Ser Pro Lys Asp 1625 1630 1635 Cys Val Leu Leu Lys Pro
Phe Abg L8 Sef ady'e-8lfyslodt HO40n1045pA0%0: e s Asp Oys His
Ala Leu @G Hs Ala Arg Lysis1655 1660 166532Ala Ser A n Ala Val Cys
Lys 5er Pro Arg Pro Gy Asn 1670 1675 1680 Val Val Ser Asp Arg Asp
ATQ Lys 90 P81 oG UafSeSRly 48881680 o3, 635 M liubely Tyr H's Ser
Asn Ser Asys Asp u An Q3801700 1705 171Qs334ys Asn Asp Ser 5er Asp
Arg Cys Asn Thr Leu Arg Thr 1715 1720 1725 Lys Val Ile Gu Gu du

T WS R Ro TR SR, R Tade sV R et het H s

Pro Lys Asn Ile Ala Ala Qu

Lys Ala Asp Pro Thr Thr Lys Phe Ala Ala Asp Leu Lys Phe Gly
1355 1360 1365

Glu Gln Cys Gln Ser Gly Ala Gln Val Gln Ile Gln Gly Gln Leu
1370 1375 1380

Glu Gln Thr Glu Gly BRrg Arg Glu Tyr Leu Arg Arg Thr Pro Thr
1385 1380 1385

Gly Gln Glin Cys Ala Gln Gln Met Gln Glu Gly Asn Lys Ile Leu
1400 1405 1410

Pro Ala Cys Arg Asn Val Thr BAla Arg Ala 2sn Phe Leu Asn Glu
1415 1420 1425

Gly Ser Leu Thr Val Lys Phe Ser His val Thr Asp Tyr Met Lys
1430 1435 1440

Asn Val Ser Ala Arg Ala Tyr Gly Leu Ala Arg Tyr Phe Gly Tyr
1445 1450 1455

His Ser Ala Tyr Glu Asn Ile Val Asn Pro Gly Asn Gln Lys Asn
1460 1465 1470

Gly Gln Ile ksp Phe Gly Tyr Glu Ile Ser Pro Asp Phe Gln Arg
1475 1480 1485

Leuv Asn .Val Ser Met Ser Ala Pro Gly Leu Asp Ala Asn Ile Thx
1450 . 1485 1500

Asp Leu Glu Ile His Pro Trp AlalArg Ser Ile Val 2Ala Val Asp
1505 1510 1515

Pro Val Gln Ser Gly Ala Arg Arg Phe Bla Arg Glu Ala Leu Ala
1520 1525 1530

Gly Gln Tyr Asn Pro Thr Cys Val Ile Asp Rsn Asn Gln Ala Ser
1535 1540 1545

Thr Phe Asp Asn Lys Thr Tyr Pro Ile Glu Leu Gly Aasn Cys Trp
1550 1585 1560
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1760 1765 1770 Arg Net Ala Asp Arg Ile Lys G n Ay Ala Asn Pro Asp Phe Ser

1775 1780 1785 dn Lys Ser Tyr Thr
1790 1795 1
PCT/ SG2003/

Net
Asp
Arg
Met
Thr
Ser
du
Val
125
140
150
165

Trp Ser

Pro Val

Sbyeiagt o A 202

Ile Ile Cys Leu Leu Val

Asn Pro Trp Lys Ala Ay Thr

Thr Leu Thr Gy Leu His A n Val

Ile GIn.dy Gn Leu Thr Val
e ey YRdnoR o ger

Al a Val

Arg Ay Trp

Leu Pro

lle Gu BB 5| PrgaFlyndpp
Asn Phe Tyri@%5

Il e Ser

p Ser

Lys Ser

Ile Al a

Lys Asn Leu Lys Asp Ser

155 160
170 175

1
Glu Ile

1610

Asn Gly
1625

Thr Ser
1640

Ser Gly
1655

Leu Tyr
1670

Arg Asp
1685

Ala Thr
1700

Giu His
1715

Gly Pro
1730

Tyr Arg
1745

Ala Gly
1760

Ser Arg
1775

Lys Phe
© 1790

Ser Leu
1805

Arg Lys
1820

Glu Met

Arg Ala

Gln Asn

Val val

Asp Gly

Gln Ile

Asp Phe

Phe ala

Ala Lys

Glu Ala

Arg Serx

iys Ser

Ala Thr

Arg Pro

Gln Glu

Tyr

val

Gly

Tyr

Glu

Arg

Thr

Ala

Glun

Val

Lys

Gly

Ala

val

Phr

Au lle

1805
<212> PRT <213> Riptortus cl
Gy Leu Ala Ser Ala 1 5 10 15

Lys

Ar

"

Lys Lys Asn Ay Phe Asp Ile Pro Val Qy

C210> 7 38 WO 2004/ 0gAl

ezsinoaes.

ava

Tyr Thr Tyr

Gnlle Gn @y 20 25 30

Ala Asp G n Tyr.

RF%AAEp"SEe‘ﬂ“
Au Asn- Gu

Asp Vel Sepril
G n The Gn

Lys Ile Asn Leu Val
ICe y%ggs LE1Pr BisVein &y f%’gcl) CYy Arg a1 Tied

Pro

Gln

Glu

Ile

Axg

Gly

Ala

Ser

AsSn

Leu

Asn

Ser

Thr

Ala

Thr

Asn
1615

Leu
1630

Ile
1645

His
1660

Ile
1675

Leu
1690

Pro
1705

TYyx
1720

Ala
1735

Phe
1750

Lys
1765

Gly
1780

Ile
1785

Thr
1810

‘Val
1825

Asn Asp Gln Ala

Ser Gln Glu Glu

Gln Phe Glu Ala

Ser Glu Glu Tyr

Lys Leu Ile Leu

Cys Gly Thr Phe

Gln Asn Cys Ile

Ala Leu Thr Lys

Arg Arg Ala Gln

Gly Asn Val Val

Asp Ser Lys Trp

Gly Lys Lys Ser

Glu Glu Bsn Gly

Cys Ala Ala Gly

Lys Met His Cys
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q;%o
al
Pro

Dt
1605

Ala
1620

Thr
1635

Tyr
1650

Gly
1665

Asn
1680

Asn
1695

Leu
1710

Asp
1725

Gln
1740

Ser
1755

Glu
1770

Gly
1785

Lys
1800

Cys
1815

val
1830

Thr dvy Val
Ala A u Ser Asp Asn Lys Al a
h 2R U
eu G n Tyr Asn
Lys Asp Pro Phe-Qu Ile H's The Arg Asn Ay
TF. 29 AR au
Asp Thr G n
Ay Gn
Gmchsplser

AR

Ser

Ile Lys Val

Tyx

Leu

val

Asn

Gly

Lys

Gln

Ala

Asp

Asn

Ser

Thr

Lys

Gln

Arg

Lys

Arg

Glu

Glu

Asn

Cys

His

Gln

Asn

Cys

Cys

Ala

Ser

Tyr

Pro

Ala

Tyr

Pro

Pro

Glu

Cys

Asp

Lys

Thr

Phe

Thr

Ser )

35 40 45
50 55 60
65 70 75 sO
85 90 95
100 105 110
115 120
Gy 130 135
Ser 145
Val Asn Ay



Il e
G n

Hi s
240
255
Arg
Pro
Ile
Val
Gn
dn
Ser
Adn

Ser
Ser
Ser

Tyr Qu Thr Leu Tyr Asp Ile Ser Val Lau Pro Qu Tyr Ile Lau 180 185 190
Ala Arg Pro Qu Leu Ala Pro Leu Pro H's Lou Lys Gy Asp Ay 195 200 205
Phe Ile Lys Thr Arg Asn The Ser Asn Ser As i 220
Val IIe“%lfrbo%ﬁ‘{ju e Gy Ser Ser Ay Hs u dy Trp Gﬁcﬁﬁgm%%@gﬁgo 235
Gy Thr Asn A n Met Gy Asp The Lau Ser Arg Sex Ser G n Ser Arg 245 250
39 WD 2004/ 044185 PCT/ S&003/ 000266 Val Ile Lau Ser Ay Lys Leu Asn

Tyr Thr Ile @n Ser Ala Val 260 265 270 Thr Thr G u Lys Val Lou Val Al a
H's Val Tyr Asn Asn @ n Lys 275 280 285 Gy Ile Val Val Ser 5er Met Asn
Thr Lou dn Gn Ala Thr Ay 290 295 300 Sex Gn Ay Ser Pro @n Ser

Ser Asn Pro 40 Guolakalys, SR 305,310 315 820 cbpuyYalepTyr G u Tyr

Ser An dy A8B S u Asn LewoGn Ser Ser @n An Ser Ser
Adn Ser Ser Ser Glu A u Ser Ser Ser 5er 340 345 350' Ser Ser Ser Ser

Ser Ser rSer Gn Lys Thr Asn
Adn Mt 55:5 ]égu l%seps%r ﬁlﬁ L85 ﬁ-’i@ ﬁ§$eLYEE%erA§§503%gQ§?€%§§O Sex Leu Qu
An Gn Ser Ser Ile Asn Arg Lys Gy Lys Asn Ala 385 390 395 400 Arg
Adn A é; %«% @ SSer S&T 1 qa S Gg Ser Ser Ser Ser 405 410 415 Ser
Ser Ser Ser E Ser Ber Sef Ser Ser Val Ser 420 425 430 Ser
GQu Au Asn Lau Pro Arg @n Pro Arg 5er Ile Au G@n Ala 435 440 445

<210> 6

<211> 1807

<212> PRT

<213> Pimpla nipponica

<400> 6

Met Trp Cys Pro Leu Phe Leu Val leu Leu Ala Gly Ala Ala Thr Ala
1 5 10 13

Glu His Leu Gln Ala Trp Lys Thr Asp Thr Glu Tyr Gln Tyr Ala val
: 20 25 30

Arg Gly Arg Thr Leu Ser Ala Leu His Asp Val Ala Asp Gln Tyx Ser
35 40 45

Gly Ile Ile Met Arg Ala Leu Leu Thr Ile Gln Pro Lys BSer Asp.Gly
50 55 . 60

Thr Leu Glu Ala Lys Val Thr Lys Ala Arg Tyr Ala Gln Ile His Thr
65 70 75 80

Lys Leu Pro Gly Gly Trp Bsn Ser Glu Ile Pro Asp His Lys Leu Glu
’ B5 920 95

Met Lys &ln Phe Pro Met Ser Glu Lys Val Phe Glu Ile Lys Met Lys
100 105 110

His Gly Val Val Arg Asp Leu Ile Val Asp Lys Asp Val Pro Thr Trp
115 120 125

Glu Val Asn Val Leu Lys Ser Ile Val Ser Gln Leu Gln val Asp Thr
130 135 140

Gln Gly Glu Asn Leu Met Ala Ser Lys Tyr Asn Gln Glu Pro Glu Asp
145 150 155 160

Glu Gly Val Thr Ala Met Phe Lys Thr Met Glu Asp Thr Val Gly Gly
165 170 175

Arg Cys Glu Val Leu Tyr Asp Ile Asn Pro Leu Pxo Glu Phe Val Leu
180 185 150

Gln Lys Arg Pro Glu Leu Val Pro Met Pro Asp Ile Arg Gly Asp Gly
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Pro
Adn
480
495
505
520
535
Al a
Ser
Pro
Phe
Thr
Asp
Al a
Pro
Ile
Pro
I'le

Gy Ser u Lau An Ala Gy Tyr Tyr Net Ay Ser Met Ay A n 450 455 460

Lys A n Asn Val

Ay An Tr

525
540
Ay
Lys
Tyr
Asp
Thr
Tyr
Lys
Trp
Lys
Lys
Ser

Thr
Lys
Thr
Met
Al a
Asp
Asn
Lou
Al a
Ile
Au

Val

Ala Arg Tyr

Pro Qu @nlle Lys Ser Lau Ala Lys Lys Val 465 470 475

Val G n Asn Pro Ay An lle Pro u Gu 85 490
Pro LeWORAM/OABS\et Lau Thr Arg Met Val A n Asn Al a ﬁfgg!ezrgml’éﬁﬁz£500

510 A n Leu Gu dn Val
AGn dn dn Ser Asp Ala Gn Arg An A@n Tyr Gn Ser Trp Ala Ala 530
40 WD 2004/ 044185 PCT/ S&2003/000266- Phe Arg Asp Ala Val Ala A n

Gy Pro_Ala Lou Val
y Gn Qu

G nta

Thr

Pro Asn

Vidh Ter I8epsiGiIAe Gad
Leu e Al a Phe Thr
Ala H's Asn Arg
Sep EirncXd myHirgs Ah
G du Arg Lou @&

Val

Adn

Ls@t

Phe

val

Ser

Gly

Pra

305

Asn

Arg

Arg

Asp

Ser

385

Ala

Ser

Leu

Asp

Thxr
465

Val ; Tyr

lie Arg

slracablPlser @iy
Gn Arg L@&% Ser

Ile val

Thr Asn
275

Met Val
280

Ser Thr

Leu Val

Arg Ala

Ser Leu
355

Asp Ser
370

Asn Glu

Pro Ala

Ile His

Ala Ser
435

Glu Gln
450

Met Ser

Thr Gly Asn

260

Lys

Sex

Gly

Tyr

Ser

340

Tyx

Ser

Glu

Met

Lys

420

Gln

Thr

Thr

val

Ser

Asp

Asn

325

Arg

Asn

Ala

Gln

Ala

405

Thr

Ile

Leun

Gln

Ile

hrg

Trp

310

Tyx

Pro

Len

Ser

Leu

3%0

Met

Asp

Gly

Glu

Gln
470

Gn Ser Leu Tyr HHs Gn @n Ser Lys Asn 515

Thr 545 550 555 560 - Ile Lys Gn Trp Ile @n
Al a’®a 565 570 578°A n Lau Lou Ala Val Lou
Thr u 580 585 590 Tyr Met Asn Tyr The
IiseTHE hysARgn 395 BORsB0Gs GnEArg Ser Lou Asn
©fu, Leu Ser 613?815 620 Arg Lys Ser G n Val
Tyr Pro Val 625 630 635 640 His Lou H's
@Giyn1al ard/aly Pho Agh uy64trp68: 655 Lys Tyr Ile
Arg Ala Val %% Arg 660 665%8%0 Gy Asp Ser
Ala Lou Ay Asn Thr 675 680 685 Ala H s
A3mOPhEYTev Ot @yl Sek ysekyea1694r 699 700 Ser G n
lle Ile APE Ser Lou Asp 7¥5 710 715 720

Leu Lys Ser Phe Thr Ile Gln Sexr Ser Val
265 270

Leu Ser Pro Asn Phe His Glu Asn Arg Lys
280 . 285

Val Asn Val Thr Leu Val Lys Ile Gly Ala
295 300

Ser Thr Pro Ala Asn Pro Glu Ser Thr Gly
315 ' 320

Asn 'Asn Pro Phe Ala Gly Val Gly Glu Asp
330 335

Gln Asp Asn Arg Asn Ser Glu Glu Lys Val
345 350

Tyr Arg Arg Asn Arg Ile Asn Asp Asn Asp
360 365

Asp Ser Ser Lys Ser Ala Lys Ser Leu Glu
375 ‘ 380

Tyr Trp Gln Pro Lys Pro Thr Leu Asn Glu
395 400

Leu Prc Phe Phe Ile Gly Asn His Gly Lys
410 415

Glu Ile Glu Pro Ile Thr Met Ala Lys Thr
425 430

Ser Asp Phe Gln Asp Pro Asn Ser Ile Thr
440 445

Lys Phe Thr Leu Leu Val Arg Ile Ile Arg
455 460

Ile Rla Glu Ala Glu Arg Asp Leu Tyr Gln
475 480
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Gu Met Thr Arg Thr H's Pro Asn Lou Ala Arg Asp Val Lou Tyr Arg 725 730 735
Ile Tyr G@n Asn Thr Ala Qu Lys Ser Qu Ile Arg Ala Ala Ala Val 740 745 750
Arg G n Lou r Asn Pro Pro Ala G n Net Lou Gn Ar t_ 755 760 765
Al a Asp Phe‘%&““ﬁ@%“%r Asp His Ser H's Gn Val Asn Ala Al gc%gﬁz"/’?@“"?% 780
Lys Sex Ala Ile Qu Ser Ala Ala Ala Cys Thr Asp Ser Ser Val Asp 785 790 795
800 G n dAn Lou vVal Asn Asn Ala Arg Ala Ala Ala Asn Tyr Lou Thr Pro 805 810
815 41 WD 2004/ 044185 PCT/ S&003/ 000266 Lys Asn Tyr Ay Val G n Tyr Ser
Lys Thr His Leu Lys Ser His Asn 820 825 830 Val Au Ay @n Asn Leu G n Tyr
Gn dAn Hs s Ser Ser Ile An 835 840 845 Ser A n Asp Ser Ser Leu Pro Ser
Ser Leu Met TY# BU*AICETIcAR “E58'° 885 G%ECFEI%IP ¥ Ve TEYSTyr His Arg
Asp Pro His Lys Phe Tyr Phe Net Thr 865 § 875 880 Ser Ser Ser Au dn
Ala Ile Asn Leu Met Arg A n Thr Ile Ala G n 885 890 895 dn Ser Gy Ser Tyr
Arg Lys Arg TF¥y Ter TA?%%S‘H“G’}H s @ piodel “9603190‘5199§ﬁ; &% 2Fn Ser Tyr Gu
M Ile Leu Arg Ser Ile ™H's Len H's Thr g\sp 915 920 92 GQu Pro vVal G n Val
Gu @y Asn Ile Leu Val Ser Ay Lou Ay Ay 930 935 940 Lys @ u Phe Phe Thr
Phe Asp Asn HPxp Fhy Lpp &2giirGle Theley 6reyihe 19aFFlgnyso5s 969 ArPhe Phe Ser
Asn Ile Asn Gu Lys’B2u @ n Asp Lys Ser Tyr Val G n°965 970 975 Hi s Thr Lys

Tyr Tyr Asn A n Tyr Ser Lau Qu Ile Ay Phe Pro Sex 980 985 990
Gly val Glu Ala Ala Ser Val Val Gly Val Leu Ala Lys Thr Ala Arg
530 535 540

Thr Pro Thr Arg Glu Tyr Ile Asp Val Phe Phe Glu Leuw Ala Thr Met
545 550 555 560

Pro Glu Thr Ile His Glu Pro Phe Leu Asn Thr Thr Ala Leu Phe Thr
565 570 575

Phe Ser Glu Leu Val Arg Tyr Ser Gln Met Asp Asn Pro Ser Ser His
580 585 580

Thr Arg Tyr Pro Val His Thr Phe Gly Arg Phe Ser Asp Lys Ile Asn
595 600 605

Pro Glu Val Fhe Arg Met Tyx Val Pro Tyr Leu Ala Glu Lys Leu Lys
610 61% 620

Thr Ser Ile Glu Lys Asn Glu Asn Ala Lys Ala His Thr Tyr Ile Vval
525 630 635 640

Ser Leu Gly Asn Ile Ala His Pro Lys Ile Leu Bla vVal Phe Glu Fro
645 650 655

Tyr Leu Glu Gly Lys Met Pro Ala Ser Thr Phe Gln Arg Leu Leu Met
660 665 €70

val Ile Ser Leu Asn Lys Leu Ala Thr Leu Lys Pro Lys Leu Ala Axg
.675 680 685

Gly val Phe Tyr Arg Ile Tyr Lys Asn Thr Gly Glu Ala His Gln Leu
690 6385 700

Arg Cys Ala Ala Val Thr Ala Leu Met Ser Thr Asn Pro Pro Ala Ser
705 710 715 720

Met Leu Gln Arg Met Ala Glu Phe Thr Asn Glu Asp His Sexr Lys His
725 730 735

Val 2sn Ala Ala Val Lys Ser Ala Ile Glu Ser Ala Ser Glu Leu Glu
740 745 750

Thr Pro Gin Trp Gin Glu Leu Ala Glu Asn Ala Arg Asn Ala Lys Pro
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Ala Net Ay Leu Pro Phe Val Tyr H's Len Asp Val Pro Thr Lau Ala 995 1000

1005
1020
1035
1050
1065
1080
1095
du

Ser Val

Val

Hi

Ser Ay Lys Trp Ser Ay @dn Val Qu Leu Gn An Hs 1010 1015

G@n Lys Qu An Asn Gu Lys Tyr Ser Ile Pro Val Lys 1 5 1030
'é’o(ﬁo?/‘”%ébssThe G u The Vval Tyr Ser Ala G n Lys é&ﬁ@)})&/&ﬂé%

1045

Lou Mt Gy Phe Val Ala Pro The Ser A n Asn Arg Tyr Ile Ala 1055 1060
Gy Lau GIO Lys Asn Ile H's Ala Tyr Val Pro Val @dn Ala Lys 1070 1075
Gu Tyr Asn Pro Qu Gu Asn Lys Val A n Ala Ser Lau A n 1085 1090
WO 2004/ 0441%’3 PCT/ S&G2003/ 08%0266 Pro Lau A;E%SGI n Adn Lys Gn du

Val

42
Adn
Lys
Al a
dn
H s
Hi s
Ile
Sex
Tyr
Asn

d n Val
Ser Ser
Val Thyem
Ala Al a
Asn Ser
Asp

G n Add

Pro @n

Gy Asn
Ile Arg
Lys
Gly
Ala
Ser
865
Glu
Phe
Ser
Arg
Phe
945
Gly
His
val

Tyx

Ser

Phe’d n Tyr 1100 11 1110 Ser Ser n Ala Tyr Thr Thr Tyr

Asp Leu Thr 1115 1120 1125 Pro Tyr Lau G n Ay A u Asn Thr

Ugug Aty $y | GG %IS?FQEQSPM@QU TP oS<Ar & sTPP® Ty¥ Ueks Asn Thr Tyr
™ dy Tyr 11457150 1155 Ala PRe Asp Lau Ser Tyr Lys Thr

Hs Ser Trp 1160 1165 1170 Ala Ser Ile Tyr Asn Ala Leu G n

ArePBelld|Gu AY76vIIE0 A4 881 ALATYIrekinTHia Fyr BAsp Thr Pro Gy
Asp Tyr Ile 1780 1195 1200 SéF Ile Lys Tyr A8 Pro A n Lys

Gu Val Asn 1205 1210 1215 Val Ala Leu Ser Phe Ile'Ser Asn

Phes IR PehlSar ZbR28sp] 985 T2 301 Php (FlMeilaTheu Bbe Veys The Lys Lys
Asp Arg Se51235 1240 124%10 815

Ala Arg Ala Ile Phe Gly Gly Phe Thr Phe Pro Arg Thr Ser Ala
820 825 B30

Ala Met Val Ser Ser Ala Lys Asp Len Leu Ser Ala Phe Glu Asp
835 840 845

Phe Lys Gly Glu Lys Thr Ser His Lys His Ser His Val Glu Phe
B850 855 B60

Pro Glu Asn Val Ala Lys Leu Leu Lys Ile Lys Ser Glu Pro Asn
870 875 880

Asp Val Glu Gly Ala Phe Met Leu Gla Ser Ala Tyxr Asn Asn Lys
885 890 895

Met Ser Leu Asp Lys BAsn Thr Leu Lys Asn Leu Pro Glu Leu Ser
900 905 910

Lys Ala Leu Lys Ala Leu Lys Asp Gly His His Phe Zsn Thr Ala
915 920 925

Ile Glu Ser Tyr Glu Met Thr Met Ser Phe Pro Met Glu Ser Gly
930 935 540

Pro Phe Val Tyr Thr Met Lys Val Pro Ser Met Leu Lys Leu ala
950 955 960

Ser Val Lys Gly Asp Ser Asn Glu Asp Ser Leu Asp Gly His Val
965 97¢ 375

Leu Arg hla Vval Tyr Ser Val Gln Phe Gln Ser Lys Leu Gly Phe
980 285 980

Thr Pro Phe Glu Bis Gln His Tyr Met Ala Gly Ile Asn Lys Asn
985 1000 1005

Gln BAla Tyr Val Pro Leu Arg Val Asn Val Asn Tyr Glu Asp
1010 o 1015 1020

Asp Lys Arg Val Thr Leu Lys Ile Gln Pro Ile Glu Gln Asn
1025 1030 1035
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Ala Ser Ser Ala Arg Asp Asn Leu Ala Val Pro Ser Ser Au G@n 1250 1255 1260
Gn Arg Qu @n Au Leu Leu Arg Asn Val Qu Ala Qu Ile dn 1265 1270 1275
Asp Al a Lys Leu Asp Ala Ser Val Thr The Ay d 290
Lys Asn Asn “E@E"%”ﬁ‘“%f Tyr Ser Phe Thr Leu Ala His Ala As?éc:}%g;ggﬁﬁ'g%g.m%
Ser Pro Val Ser Qu Lys Sex Arg Val Len The Tyr Tyr Asn Ala 1310 1315 1320
A@n Pro Val Ser Ser Ser u" Asn Thr Lys Pro The An Ala Ala 1325 1330 1335
Phe G n Leu Asp Ile Lys Asp Pro G n Lou Pro Ala Phe Asn Tyr 1340 1345 1350
43 WD 2004/ 044185 PCT/ S&003/000266 G n Asp Ala Leu Asn Ala Asp Ser Thr Ser
Adn Val dn oh s1 1363, ke Asn. Net. Gy, Goil G0 u du Ser A@n
I1e Thr Phe 1¥ ﬁé %5%0 %31&6)5 L)}g Leu %Ena Aﬁ@gogﬁ % Sgu Arg Lys Gn
Tyr Leu @ n Gn H's 1385 1390 1395 Pro Leu AIa Arg Al a QIS Gu Ser Gn Mt

An Arg Arg n Tyr 1400 1405 14i% é nAIa Thr Lau
A@n Ala Asn éﬁrg }H Alsf4%§ ﬁ%é’yi %0 ﬁgr P,E\rg e ﬁg—,%sep Fle Asn Tyr dn
Asn Val Pro Al a Gay 1430 1435 1440 Val Arg Arg Al a Phe H| s Ser Ala Tyr Ser
Met Gy Arg Tyr a 1445 14 5 u Tyr. G n G u Asn Ile Asn
Thr Gu d@n A%‘ﬁﬁ RV ii%g% zt}%és "éyyseé %Effajo ﬂ‘ e *f'y val @n Phe
Gu Gu Asn Leu Arg 1475 1480 1485 Ser Val Asn Leu Ser Ile Ala Ala Pro Ay

Leu Ser Ser Asn Phe 1490 1495 1500
Phe G Ser Asp Lys Hlis Gly Val Lys Phe Thr Val Leu Ala Glu

1085 1030 1095

Ala Asp Asn Asp Asn Ser Pro Leu Asn Phe Glu Asp Ala Lys Trp
1100 1105 1110

Glu Arg BAsn Pro Leu Thr Gln Leu Phe His Leu Phe Val Glu Gln
1115 1120 1125

Pro val Tyr His Lys Val Asp Ile Phe Met Gln Pro 8Ser Lys Ser
1130 1135 1141

Ser Glu Gln Ser Ile Ile Leu Ser Thr Ala Phe Glu Thr Leun Gln
1145 1150 1155

Asp Asp Thr Thr Lys Tyr Asp Glu Asp Arg Ser Lys His. Ile Lys
1160 1165 . 1170 :

Ala Glu Ala Pro Lys Val Glu Asn Lys Lys Leu Asn Asp Pro Gln
1175 1180 1185

Arg Arg Arg Lys Leu Leu Lys Glu Ala Ala Lys Glf Ile Ala Ala
1180 1195 1200

Ala Asp Ala Phe Rla Val Asp Ile Gly Leu Glu Tyr Pro Gly Gln
1205 1210 1215

Ala Pro +Vval Gln Ala Phe Ala Thr Leu Ala Phe Ala Ser Ser Glu
1220 1225 1230

Val Asp Glu Lys Ser Arg Gly Leu Val Tyr Trp Arg Leu Thr Asp
1235 1240 1245

Ala Gly BAsn Asp Phe Glu Phe Glu Ser Cys Thr Ser Leu Glu RAla
1250 1255 1260

-Arg Ser Pro Arg Thr Ser Asp Phe Gly Lys Asp Met Leu Asp Gln
1265 1270 1275

Pro Glu Phe Arg Ser Arg Lys Phe Asp Ile Asp Leu Arg Tyr Gly
1280 1285 1280

Gln Thr Cys Glu Lys Gly Tyr Lys Val Glu Ile Gln Gly Ser Gln
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Ser Asn Val Arg Val Pro Gy Met Ala Val Pro The Val Val Tyr 1505 1510 1515
Hs Pro Arg Tyr Asn Thr Tyr A n Lau Lau Lys Ser Lys Lau Tyr 1520 1525 1530
G@n Thr du n Pro Gn Ala Thr Ala Val Ile Asp Gy Asn Ly 545
Al a Thr Thrwafém‘g@?“gsn Arg Thr Tyr Pro Ile Asp Leu Gy mﬁC%gééagi'E@ggﬁllSGO
Cys Tyr His Val Phe Ala Met Tyr Ala Pro An Gy G@n Ay du 1565 1570 1575
Asn Arg An Hs GQu Ser Ser Ile Ser Asn Ile An dn @y Tyr 1580 1585 1590
Ala Val Leu Val Lys Gn Thr Asp Ser Qu His Lys Gu Val Lys 1595 1600 1605
Val Ile Leu Ay Ser Asp Val Ile G.n Leu Lys Ser Lys Ser Ser 1610 1615 1620
44 WD 2004/ 04418%°PCT/ SG2003/ 000286° Gy Leu Ser )r(i”es Gn Ala Asn Ay Gn Asn
Ile His Ala Ser A u 1625 1630 1635 Lys G n Leu Thr Lys Trp Ser Asn Asn Asn
Asn Tyr Leu Glu GAlha Thi6eRd® 1HASyAGEO TFygr TAk allAr BysPhos Aser Aka™Wal Val |, eu Ser
Leu Pro Gn Gn @Y 1655 1660 166%° 1le Au Leu T#° Tyr Asp Ay Ala Arg Val
Gn Leu Ser Ala Ser 1670 1675 1680 Ser Ser Tyr Lys Ay Asn Val Arg Gy Leu
Ala Gy Thr Phe 7Asp c11685 1696:rd 695 Gly 16% ny@ eivAMet Asys Asp LPhe Thr Thr Pro
Asn Asn Arg Val %3€8 1700 1705 1788° Arg Asn Pro E¥? G n Phe Ala Ala Thr Tyr
Ala Leu Leu Asp Ser 1715 1720 1725 Gn Cys Gn Gy Pro Ala Val Gn Arg Gn
Gn Gn Ala Grd 2Gan cyd 7180 3435217540 Sar 1ys veBernrTyet GLen Asg s g Val 1le Leu
Ay Asp Val -. Vall34Asn 1745 1750 18¥%55 1350

Thr Arg Ile Thr Ille Lys Tyr Asp Lys Asp Ser Arg Glu Met Tyr
1355 1360 1365

Gln Leu Phe Asp Asp Tyr Leu BAsp Ser Met Ser Asp 3Ala Asp As?
1370 1375 1380

2sp Leu Lys Ser Ser Lys Lys Arg Leu Asn Ala Val Lys Asp Asp
1385 1390 1395

Asp Lys Ala Tyr.Asp Asp Thr Val Lys Ile Ala Val Asp Leu Ser
1400 1405 1410

Fro Asn Asp Asn Asn Gly Arg FPhe Ser Tyr Glu Ser Asp Phe Val
1415 1420 ’ 1425

Lys Leu Glu Ala Arg Asp Val Pro Ile Asn Gly Ile Gly Pro Leu
1430 1435 1440 :

Val Asn Val His Pro Asp Leu Glu Thr Ala Glu Arg Leu Asp Met
1445 1450 1455

Asp Met Ser Asp Glu Pro Val Arg Gln Arg Ile Cys Val Leu Asp
1460 1465 1470

Ser His Ser Ala Thr Thr Phe Asp Glu Ser Thxy Tyr Pro Ile Asn
1475 1480 1485

Leu Gly Lys Cys Trp His Val Val Met Thr Thr Phe Pro Lys Thr
1490 1485 1500

Asn Lys Asn Ser Gly Ser ARla Glu Pro Ile Asp Glu BAsp Met Ala
1505 1510 1515

Leu Ser Ile Leu Val Arg Asp Ala Gly Asp Lys Lys Lys Asp Ile
1520 1525 1530

Lys Val Thr Leu Gly Asp Lys Glv Leu Gln Phe Ser His Ala Asp
1535 1540 1545

Ser Lys Asn Lys Val Thr Leu BAsp Gly Lys Lys val Asp Leu Ser
1550 1555 1560
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Qu Leu u Ala dy Arg Gn Gn Gn Gn Asn Asn Lys Ser Lys 1760 1765 1770
Lys Asn Lys Ala Asn Ay Ser Qu Gu Arg Met Lys Val Gn @Ay 1775 1780 1785
Ser Ser Cys,_Ser s Leu Met Thr Gn lle Val u Au Asn 1800
Lys Ser Ws“’gﬁ@“@é‘#l hr Thr Pro G n Pro Ala Cys Ala Ser ﬁfﬁtQ%%égﬁf@%gﬁ%wlS
Cys Arg Pro Thr Ay Lys Ile Gn Lys Ile Val Asp Phe H's Cys 1820 1825 1830
Val Gn Ala Ser Ser Ser Ser Arg Asn Trp Ala Gn Met Ile Lys 1835 1840 1845
Asn Ay Ala Asn Pro Asp Phe Ser AIa Lys Qu Lys His Arg G n 1850 1855 1860
Ile Leu Leu Gn Len Pro Thr GI VaI Pro Lys AI a 1865 1870 1875 45 WO
2004/ 044185 P /SG2003/ <Ll1> <212>_P <213> Aedes
aegypti <400% CET ﬁ\zg eg NA ArE%t n GlyLe’ﬁs ﬁp %ge A R-l; y Leu Thr Al a
Ala 1 5 10 15 Tyr An Tyr Gu Asn Ser Phe Lys Gy Tyr Asn Pro Gy Tyr Lys
Gy 20 25 30 TyrAs Tyr LysGI Tyr AIaGIyTyr Lys
Tyr 35 40 45AsYE ﬁ“@cﬁ @%// 9} SnglﬁLy% Xeu %s’y ggloy % T Tyr dy Tyr
A@n 50 55 60 Asn Ala Tyr G n Ala Al a The Tyr Lys Hi s Arg Pro Asn Val Thr
GQu 65 70 75 80 Phe Gu The Ser_ Ser Trp Net Pro Asn Tyr Qu Tyr Val Tyr
Asn Val 85 9UFY§5TYITBSPSéte R Athir] %tTyTH'PspA?]é( Beulg.a’ @yﬁlié[&eAsp Asp dn
Trp Thr '

Lys Ala Ser Gly Lys Tyr Arg Ser Asp Ile Arg Gly Leu Cys Gly
1610 1615 1620

Asn Phe Asp Gly Glu Pro Asp Asn Asp Phe Thr Ser Pro Lys Asp
1625 1630 1635

Cys Val Leu Leu Lys Pro Glu Glu Phe Ala Ala Sexr Tyr Ala Leu
1640 1645 1650

Thr Thxr Lys Asp Cys His Gly Ser BAla Leu Glu His Ala Arg Lys
16355 1660 1665

Ala Ser Gln Ala val Cys Ser Gln Lys Ser Pro Arg Pro Gly Asn
1670 1675 1680

Val Val Ser Asp Arg Asp Bla Gly Arg Lys Tyr Ser Glu Asn Ser
1685 1690 : 1685

Asn Trp Gly Tyr His Ser Arg Gln Asn Ser Asp Asp Glu Gln Gly
1700 1705 1710

Lys Asn Asp Ser Ser Asp His Lys Arg Cys Asn Thr Leuw Arg Thr
1715 1720 © 1725

Lys Val Ile Glu Glu ¢lu Asp Gln Ile Cys Phe Ser Leu Arg Pro
1730 1735 1740

Leu Pro Thr Cys Ala Glu Gly Cys Thr Ala Asn Arg Thr Lys Pro
1745 1750 1755

Lys Val Met Pro Met His Cys Met Pro Lys Asn Ile Ala Ala Glu
1760 1765 1770

Arg Met Ala Asp Arg Ile Lys Gln Gly Ala Asn Pro Asp Phe Ser
1775 1780 1785

Gln Lys Ser Tyr Thr Lys Lys BAsn Gly Phe Asp Ile Pro Val Gly
1790 . 1795 1800

Cys His Ala Ala
1805

210> 7
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100
115
130
145
Hi s
Asn
Thr
Ser
Thr
Al a
H s
The
Met
Asn
Tyr
Ser
Pro
Pro

105
120
135
150
165

110
125
140
155
170

Ay Val Phe"Thr Arg Ala Tyr Lau Val Ile Arg Pro Lys Ser Arg Asp
Tyr Val Val Ala Tyr Val Lys @ n Pro Au Tyr Ala Val The Asn Qu

wEHBRISE T Bro Nel Pro Net Ser Sir Lys Pro PRETEPPMRN G T

175 Lys Ay Ala lle Lys Ay Leu Tyr Val Qu Lys Thr.Ile Pro Asn

180 185 190 Qu Val Aso Ile Leu Lys Ala Trp Ile Ser A n Leu An Val Asp
195 200 205 Arg Gy Ala Asn Leu Net His Ser Ser Lys Pro lle Hs Pro

Lys
Ay
Tyr
Lys
Ile
Ay
Thr
Met
Met
Al a
Tyr

210

225

Met
Gan
Gan
Tyr
Asn
Tyr
Ile
Leu
Asp

215 220 _Asn Gn Trp Asn Ay H's Tyr Lys Val Net Qu Pro Leu Val

§§2§§;6240 GAu Cys Au Thr His Tyr Asp Val Asn Leu Ile Pro
142832401 A0+t @D 21avh8uINO 2004/ 044185 PCT/ SG2003/ 000266 Gan Al a
Trp Val Pro Gan Gy.Adn Lev Arg Ay G u Asp 260 265 270 Asp Gan
VEPCThY Lys Thr G n Asn Phe Asp Arg Cys Asp 275 280 285 Gan Arg
Hies Phesd ¥r-PRe1 e Geyoyly Ledi@br ASP dIhELA ha 890 2285 300 Pro
Gan Met Ay Asn Val Ala Ser Lys Ser Leu Val Ses 305 310 315 320
Leu Thr Gy Asn Trp Tyr Asn Phe Thr Ile Gan Ser Ser 325 330 335
A«%? S MRl AN1Rs 118 AlyamBr oydiet: lrgy ValciAstd ¥y Gy 340 345 350
Val Tyr AlaocGan Val Asn MetsThr Leu n Aspo Val His 355 360 365
Lys Val Pro Met Ay Pro Ala Qu Asp Leu Lys Val The

Arg Thr Leu Thr Gly Leu His Gln Val Ala Asp 6ln Tyr Thr Gly Val
35 49 45

Met Ile Gln Gly Gln Leu Thr val Arg Ala Glu Ser Asp Asn Lys Ala
50 55 60

Thr Ala Val Ile Glu Asn Ala Lys Tyr Ala Asp Leu Gln Ala Asn Leu

. 65 70 75 80

Ser Arg Gly Trp Asp Ser Glu Ile Gln Glu Asn Glu Leu Gln Tyr Asn
85 o0 95

Glu Leu Pro Ile Ser Lys Asp Pro Phe Glu lle His Phe Arg Asn Gly
100 105 110

val Tle Glu -Lys Met Val Val Asn Lys Asp Ile Pro Gln Trp.Glr Leu
115 120 125

Asn Phe Tyr Lys Ser Ile Ala Ser Gln Phe Gln Val Asp Thr Gln Gly
130 135 140

Lys Asn Leu Lys Asp Ser Lys Ile Asn Leu Val Pro Ser Gly Gln Ser
145 150 . 155 160

Gly Glu Pro Met Gly Val Tyr Lys Thr Met Glu Asp Ser Val Asn Gly
165 ‘ 170 175

Ile Tyr Glu Thr Leu Tyr Asp Ile Ser Val Leu Pro Glu Tyr Ile Leu
180 185 150

Gln Ala Arg Pro Glu Leu Ala Pro Leu Pro His Leu Lys Gly Asp Gly
195 200 205

Glu Phe Ile Glu Val val Lys Thr Arg Asn Phe Ser Asn Ser Asn Gln
210 215 220

His val Ile Tyr Arg Phe Gly Ser Ser Gly His Glu Gly Trp Glu Ala
225 230 235 240

Gly Thr Asn Gln Met Gly Asp Phe Leu Ser Arg Ser Ser Gln Ser Arg
245 250 255
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370
385
Ser
Val
Asp
Al a
Arg

Thr
Ser
Ser
du
Pro
I'le
Val
Lys
Al a
640

375 380 Val Asp Lau Val Tyr Ser Tyr Asn Met Pro Ser Asp Lys Lys Asn Tyr
390 395 400 Val Arg Pro Gy Asn Qu Thr Ser Ser Ser Ser Ser Her Ser Ser
405 410&&3 4@?{1:&? Ser Ser Ser Ser Au Ser Ser Ser Her _Ser Ser Ju Ser
420 42 o] n Pro Lys Ile Ser Pro Val Gu Gan T?FT%;%OWBMEQU Leu

435 440 445 Lys Val
450 455 460 Lys Qu Lys Lys Tyr Tyr

I'le
Lau
Her
Ser
Au

Met
Ser

Qu Lys Arg Gy Asn Arg Tyr Arg Arg Asp Len Asn

GQu Ala Tyr Lys Met Asp Gan Tyr

465 470 475 480 H's Arg Leu An Asp Thr Ser Ser Asp Ser Ser Ser Sex

Ser 485 490 495 Ser Ser Ser Ser Ser Qu Ser Lys GQu H's Arg.Asn Ay
Ser WOIE@QEB%ITW S@XLBEIASIS?KQ%F '-@érllseﬁlfsgzrﬂé? War Ser Ser Ser
Ser 515 520 528° Ser Ser Tyr &% Ser Ser Ser f Her Ser Ser Gn

Ser Ile 47 WD 2004/ 044185 PCT/ S&003/ 000266 530 535 540 5er Ser Qu

Tyr Ty Ghn 6Pp GyThialPesy
Ala Pro Phe?’3u Pro Phe
Tyr Ala Arg Asn Val Asp
G n |ty Ala vservaAsierl sxr
Asn Thr RR®% Ser Lys Phe
Ay Tyr Qu Asp Ile Tyr
An §%&SSGG GLArSgr Glxa gﬁd

1

Leu Val Tyr Glu Tyr Glu

325

Gln Gln Ser Ser Gln

340

Ser

Ser Ser Ser Ser

355

Ser Ser

Thx Gln Gln Met

370

Lys Asn

Gln
390

Sexr Leu Glu Glu Gln

385

Ser Gln Ala Asp Ser

405

Arg

Ser Ser Serx

420

Ser Ser Ser

Glu
435

Ser Ser Glu Asn Leu

Gly Glu Leu Gln

450

Pro Ser

val Pro

470

Gln Asn

465

Lys Gln

val Gin

485

Gly Gln Trp Asn

Phe Ser Met Leun

500

Pro Leu

Glu Gln val Thrx

515

Gln Len

Gln Gln Ser ala

330

Gln Asp

Ppla AN RrPHEs Sl Twr As1b450 530 1555 560 Al a
Phe?¥hr Ay Tyr Lys?@y Tyr 565 570.575 Asn
Ala lle Arg Ser Val Ay Lys 580 585 590 Lau
BN AAs 119 r Sen AnclaelPmpr BY5 600 - 605
ASh Ile Lou Thr % Ala Ile Arg 610 615 620
Gu Leu Ala A n Lys Tyr Phe Val 625 630 635

s s2dsar Rise feradspeluysl luys skle Ser
' 315 ’ 320

Gln Glu Gln

335

Asn Ser Asn Leu Ser

330

Sex Gly

Gln Ser Giu Glu Ser Ser Ser

350

Ser Ser Ser

345

Ser Ser Glu Gln Ser Met

360

Ser Met

365

Asn Asn

Lys Glu Ala Ile

375

Asp Arg Lys

380

Arg Arg Arg

Ile Ala

400

Ser Ser Asn Arg Asn

395

Lys Lys

Ser Ser

415

Ser Ser Ser Ser Ser

410

Ser Ser Ser

Ser Val Ser

420

Ser Ser Ser Ser

425

Ser Ser Asp

Gin Ile Glu Ala

445

Pro Arg Pro Ser Gln

440

Arg

Ala
455

Gly Tyr Tyr Met Gly Ser Met Gln

460

Gly

Glu Gln Ile Ser Leu Ala

475

Lys Lys Lys Val

480

Gln Ile

490

Pro Gly Pro Glu Glu Asn Arg Leu

495

Thr Met

505

Val Gin Ala Asn Ber Gln

510

Arg Asn

Gln Gln Gln

525

Ser Leu His Ser Asn

520

Tyr Lys

Glu
535

Gln
540

Arg Gln Gln Tyr Ser Trp Ala Ala
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645
660
675
690
705
Al a
Arg

Al a
Adn
Ile
Pro
I'le
Arg

Pro
Ser
Leo

650
665
680
695
710
725

655 Lys Arg Val Asp Ala Trp Val Thr Lau Arg Asp Ala Val Ala Qu Al a
670 Ay Thr Pro Ser Ala Phe Lys Lau Ile Phe Asp Phe Ile Lys GQu Lys
685 whytodfsd’9 Ay Tyr Gu Ala Ala Thr Val Ile Al uAla An
700 Ser Ile Arg Tyr Pro Thr Qu H's Lau Lau H's G"?‘FT%?%’OW%’“@&U Lau
715 720 Val Thr Ser Asp Val Val Leu H's Adn GQu Tyr Lau Asn Ala Thr
730 735 Leu Phe Ala Tyr Ser Asn Phe Val Asn G n Ala H's Val Ser Asn

740 745 750 Ser Ala Tyr Asn Tyr Tyr Pro Val Phe Ser Phe Ay Arg Lou Al a
755 760 765 Ala Asp Tyr Lys Ile lle Qu His Lys Ile Val Pro Trp Phe

Hi s
Val
Leu
Tyr
Met
Her
Val
Al a
Leu
Al a

770 775 780 Gn Leu Arg Au Ala Val Asn Au Ay Asp Ser Val Lys Ile
785 POOAYYSRsB(FOa Walr Ald €1ArARda S3y ThauGld JroAsha lLew WElyThHi s Pro G n
Ser Vaf> 805 810 815 2% WD 2004/ 04418%*PCT/ SG2003/ 000¥86 Phe G u
Leo Gu @y Thr Ile dn lle Thr Asp The G n Arg 820 825 830 Leo Al a
Val Abze beo cAsprrAsrielein ¥al vk ayfwalToun yoeHerm1u 835 B840 845 Lou Al a
Val Leo Tyr Arg AI#5Tyr A n Asn TH%Ala Asp Val B56 855 860 His
Arg Cys Ala Ala Val His Leu Leo Met Arg Thr Asp Pro 865 870 875 880
Asp Mein beo rehmiArgriVeéu Aka 6k UnPhaa Tivy Hirsrid SisAspr-Rila 885 890 895
Tyr Val Arg Al &8Ala Val Lys Ser’8Ala Ile Au Thhsla Ala 900 905 910
Asp Asp Tyr Asp G u Asp Her Lys Leo Ala Leo Asn Al a Lys

Tyr Met Asn Tyr Phe Phe Asp Met Vel Thr Ser Glu Glu Ile Gln Arg
595 600 605

Gln Arg Ser Leuw Asn Thr Thr Ala Leu Phe Ala Phe Thr Glu-Leu Ser
610 615 620

Arg Lys Ser Gln Val Asp Tyr Asp Val Ala His Asn Arg Tyr Pra Val
625 630 635 640

His Leu His Ala Lys Asn Ser Gln Glu His Arg Gln Ala Val Pro Gin
645 650 655

Lys Tyr Ile Pro Trp Leu Gln Glu Arg Leu Glu Arg Ala Val Ser Arg
660 665 670

Gly Asp Ser Ile Lys Ala Gln Val:Tyr Ile Arg Ala Leu Gly Asn Thr
675 680 685

Ala His Pro Lys Ile Leu Ala Val Phe Glu Pro Tyr Leu Glu Gly Lys
690 695 - 700

Ser Gln Ile Ser Glu Phe Gln Arg Leu Ser Ile Ile Ala Ser Leu Asp
705 710 715 720

Glu Met Thr Arg Thr His Pro Bsn Leu Ala Arg Asp Val Leu Tyr Arg
125 730 73% ’

Ile Tyr Gln Asn Thr Ala Glu Lys Ser Glu Ile Arg Ala Ala Ala Val
740 745 750

Arg Gln Leu Met Arg Thr Asn Pro Pro Ala Gln Met Leu Gln Arg Met
755 760 765

hla Asp Phe Thr Asn Tyr Asp His Ser His Gln Val Asn Ala Ala Val
770 775 780

Lys Ser Ala Ile Glu Ser Ala Ala Ala Cys Thr Asp Ser Ser Val Asp
785 790 795 800

Gln Gln Leu Val Asn Asn Ala Arg Ala Ala Ala Asn Tyr Leu Thr Pro
805 ‘ 810 815
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915
Her
Her
Arg
The
Phe
Asp

Her
Asn
Leo
Leo
Asn
Leu
Tyr
Leu
Lys
Thr

920
930
Tyr
Tyr
Lys
Phe
Tyr
Lys
du
Asp
Leo
Leu

Pro
Al a
Al a
Al a
Hi s

925 Ala Ala Ile Asn Phe Leo Asn Pro A u Asp Val

935 940 Phe Asn His Ile Arg Asp Tyr,
60 Arg Leu Hs Tyr Ay Gu Ille Ala
0 975 Gy Leo Phe Tyr
980 985 990 Thr Ser The Tyr Tyr

pr o W AGEEES

Lys Tyr
Asp Ile

Hs Leo Arg
Leo Val
995 1000 1005 Phe Lys Lys G n Tyr Asn Thr

Tyr Lys 1010 1015 1020 Her AI a Asp Tyr

-Ser |
Ala Leo Au Asn Leo Ju Leo

le An Tyr

SEEREAR o

Her

He
Lys

r et du Al a
Tyr Phe Al a

Her Thr Asn Tyr Tyr Asn The

An._ Tyr. T

v Tt A025 TaovoRT T S i M S

Ser
sl30

is

LysS

Tp\ﬁsrn Her Lys Asp
ys

Asp Tyr Tyr

Lys GI u 1055 1060 1065 Pro Phe Lys Phe Thr Al a Pro Arg Ile Ala Lys

du A a' G u G@
/66066 55 8
Tyr The The Thr Ala The Asp Asn dn Thr

Asn || 070 1
The L‘{ﬁgl ﬁé“ \Z\&fg
H s s Met Ar
The ?}ﬂ EEy%e
Trp Pro Al a Thr

Pro Thr

Ser

Gln

Glu

Glu

Lys

945

Phe

His

RAla

Ser

Gln

val

Leu

Gly

val

Val

Ser

Ser

Gln

Pro

930

Glu

Phe

Thr

Met

75 1080
41704478

The
Ay

The Lys The

Pro i3t Vad GWrGllyTé’rl\@o

Ser Glu

Gly Ser
900

Ser Tyrx
915

Val Gln

Phe Phe

Ser Asn

Lys Tyr

980

Gly Leu
995

Gln
885
Tyr
Glu
val
Tpr
Tle
965

Tyr

Pro

val Ser Gly Lys

1010

Lys
1025

His
1040

Met
1055

Leu
1070

Glu
1085

Glu Gln

Gly Asp

Gly Phe

Glu Lys

Tyr Asn

Asn

Phe

Val

AsD

Pro

ala

Arg

Asn

Glu

Phe

950

Asn

Asn

Phe

ETRaky 256

H

7 S8 Aeu A

d u Val
BFY B2P. é’rﬁ*{))

Jle

Lys

Ile

Gly

935

Asp

Glu

Gln

val

Asn
Arg
Len
$20
Asn
Asn

Lys

Tyr

Tyr His Leu Asp Val Pro

1000

Leu Met
BS0

Trp Ser
905

Arg Serx
ile Leu
His Thrx
Léu Gln

970

Ser Leu
985

e Pro The Ile

Al a

Arg
hrg
Ile
.Val
Ile
8955

Asp

Glu

IIe

yr
Ser

Gln

Asn

His

Ser

940

Glu

Lys

Ile

1085

O

Gn dy dn
71095 Leu The

1100 1105 1110 G u Asn

Hs Leu Phe G n Asn Leu Qu 1115 1120 1125 Asp Ay

Gly V34 18871140 Val Val
1145 1150 1155 Thr Leu
1160 1165 1170 Ala Lys

|ﬂy§ ?ﬁqDTyr Phe Met

Thr

Gin

Leu

825

Gly

Gln

Ser

Gly

Ile

His

910

His

Leu

Ile

Tyx

Phe
9290

1005

Trp Ser Gly Gln Val Glu Len
1015

Glu

Glu

Ala

Ile

Glu

Lys

Ty

1030

Phe Val

1045

Pro Phe

106G

His

al

1075

Glu

As

1090

10

r Ser Ile Proc Va

Tyr Ser Ala

10

10

Ser Gln Asn Ar

10

a Tyr Val Pro Va

n Lys Val Gln

42

10

10

20

1
35

Gln

50

g
65

Ala

895

Gly

Thr

Gly

Pro

vVal

975

Pro

Thr
880
Gln
Ser
Asp
Gly
Gln
960

Gln

Ser

Gln Gln His

Lys Gly Gln

1ys Ser Gly

Tyr Ile Ala

1 Gln Ala Lys

80

Ala

95

Ser Leu Gln

Thr Leu Ala



1175 1180 1185 GQu Thr A u Asn Asp Asp The Phe Tyr Met Pro A n Ser Ile Asn
1190 1195 1200 dvy Ser Val Asp Val Asn Leu Leu Tyr His Arg Met Val Asp Ala
1205 1210 1 | Ay The Val Thr Pro The Asp Hi's G lle Ala
1220 1225 15‘},@2@% }{? Gn Lys Lys Leu Hs @y Tyr Leu Pro’f PRSCALI 008266 &
1235 1240 1245 Lou GI y Lau Asp Phe Val Lys Asp GQu Tyr Gu The du Phe Lys
1250 1255 1260 Phe Leu Qu Pro Lys Asp Asp His Leu Lau The His Met Ser Ser
1265 1270 1275 Trp Pro Tyr Thr Ay Tyr Lys Asp Ile Thr Asp Net Arg Pro Ile
1280 1285 1290 Ala GQu Asn Pro Asn Ala Lys Ile Val H's Asp Asp Asn A n Ser
1295 1300 1305 Thr Lys Thr Met Gn His Thr Phe Gy G@n Asp Met Thr Ay Val
1310 1315 132@rAleulauarng Eherid 1A etd ysu Tyt cAspaPherndsgunleyr [ | € Asn Phe
1325 1330 1335 @podn Phe Trp SéklSLeu Ile G n LyslfAsn Asp Pie Val Ser Al a
2340 1345 1350 50 WD 2004/ 044185 PCT/ SG2003/000266 Val Asn Tyr Pro The Al a
Tyr Gn Pro Tyer Ged B¥h AfaStyd tnPhgsr 185561360 536%rAsiRplat Phe Tyr Asp Ser
Gn Arg Thr H's Alas Lys Ser The Lyso 1370 1375 138029he Tyr Ala Tyr G n Lys
Phe Gy Ala Pro Ser Phe Qu Gu Thr 1385 1390 1395 dy Pro Lys His Pro Ala
Asn Arg Hi's Set, Tyt 98X Glg éAélra IS BAOGAL405 vi4kQ, TME FsunSer Asn Tyr Al a
G n Pro Phe Val Tyso 5er y Ser3s 1415 1420 14234Gn Arg Arg Tyr QGu Gn
The The Arg Asn Ala Al a Ser Ay lle

Pro BRrg Trp Tyr His Asn Thr Tyr Gly Gln Ala Ala Thr Gly Tyr
1145 1150 1155

Ala Phe Asp Leu Ser Tyr Lys Thr Glu His Asn Ser His Ser Trp
1160 1165 1170

Ala Ser Ile Tyr Asn Ala Leu Gln Cys His Asp Tyr Ile Ser RAla
1175 1180 1185

Phe Leu Tyx Tyr Asp Thr Pro Gly Thr Ile Ginm Asn BAsp Tyr Ile
1190 1195 1200

Ser Ile Lys Tyr Asn Pro Gln Lys Ser Ser Pro Gln Glu Val Asn
1205 1210 1215

Val Ala Leu Ser Phe Ile’Ser Asn Glu Tyr Gly Asn Lys Gly RAla
1220 . 1225 1230

Arg Met Thr Ser Lys Phe Lys Lys Ala Asn Ile Arg Asp Arg Ser
1235 1240 1245

Ala Ser Ser Ala Arg Asp Asn Leu Ala Val Pro Ser Ser Glu Gln
1250 1258 1260

Gln Arg Glu Gln Glu Leu Leu Arg Asn Val Glu Ala Glu Ile Gln
1265 1270 1275

Asp Ala TLys Ser His Lev Leu BAsp Ala Ser Val Thr Phe Gly Gly
1280 1285 1290

Lys Asn Asn Rsn Ala Gly Tyr Ser Phe Thr Leu Rla ¥is Ala Asn
1295 1300 1305

Ser Pro Val Ser Glu Lys Ser Arg Val Leu Phe Tyxr Tyr Asn Ala
1310 1315 1320

Gln Pro Val Ser Ser Ser Glu Asn Thr Lys Pro Phe Gln Ala Ala
1325 1330 1335

Phe Gln Leuw Asp Ile Lys Asp Pro Gln Leu Pro Ala Phe Asn Tyr
1340 1345 1350
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1430 1435 1440 Arg Asn Ser The Val Arg Tyr Tyr Asp The Ay The G u The Tyr
1445 1450 1455 Ala Pro Gn Tyr Lys Ser A u Phe Thr Phe Thr Thr Al a Phe Al a
1460 1465 1 _14 Ser Pro Val Asp Lys Tht Ser Arg G n ng&[ he Tyr
1475 1480 »é)sog@?sg Pro Met Phe Pro Ser Gn Ser Tyr Ph /g_(éfoggwo?(fs Pro
1490 1495 1500 Phe Sex Ay Lys Gdn Phe Gn The Cys Ala Thr AI a Thr Ser Gu
11505 1510 3515 Phe Pro Arg Val Pro Tyr Leu Lys The Ser Asp The Asp Lys Tyr
1520 1525 1530 Tyr Ay Asp AI a Ser Gn Tyr Phe Asp Phe Leu Tyr Ay du Ser

1535 1540 154 s Gn d a, Val s GnLys Gn
1550 1555 156“§“T%-‘§5d*qya E§S yr ir @er# Eeru Q’ 1¥A{‘s% Val Ala Lys
1565 1570 1575 Al a Cys Lys Glu Gln I\/bt Ala Asn Gly Tyr Tyr Gn Phe Au Gu
1580 1585 Tyr T p Phe Tyr Asp
1595 1600 16073‘31'“% At Ff%%&i‘ y’;rg;‘ ys ?f:% ?Eﬁ g ¥L?/£¥ ﬁ Lys Asn Leu
51 WD 2004/ 044185 PCT/ S&003/ 000266 1610 1615 1620 Thr Asn Lys Phe Tyr Asn
Tyr Phe A n Tyr Ala Phe Tyr Pro Tyr 1625 1630 1635 Phe G u Ser Asn Phe Phe
Tyr Hs Ay L¥§ %A%FhTIGé“Lég PEA0YF6dS THEESU. AP &'l Bfie G u Phe Ala
Pro Tyr Ay Asp y Tyr Asn Ala Ser 1655 1660 1665 Phe Phe Gy Pro Ser Tyr

Ala The An Val @n Asn Tyr Pro Val 1670 1675 1680 Phe Asn Asp Tyr Ser Thr
Tyr Phe Pro -IPfP m% %Afﬂléxl?ﬁsﬁﬁ Ser Gln Met Gln Arg Arg Asn Tyr

1405 14190

Ile Gln Pro Ala Cys Leu Asn Ala Thr Leu Gln Ala BAsn Phe His
1415 1420 1425

Asn Arg Tyr Gln Phe vVal Phe Asn Tyr Gln Asn Val Pro Ala Gly
1430 1435 1440

Val Arg Arg Ala Phe His Ser Ala Tyr Ser Met Gly Arg Tyr Ala
1445 :1450 1455

Leu Tyr Gln Asn Asn Glu Glu Asn Ile Asn Thr Glu Gln Asn Gln
1460 1465 1470

Glu Gly @Gln Ile Gln Ile Gly Vval Gln Phe Glu Glu Asn Leu Arg
1475 1480 14B5

Ser val BAsn Leu Ser Ile Ala 2la Pro Gly Leu Ser Ser Asn Phe
1480 1495 1500

Ser Asn Val Arg Val Pro Gly Met Ala Val Pro Phe Vval Val Tyr
1505 1510 1515

His Pro Arg Tyr Asn Thr Tyr &ln Leu Leu Lys Ser Lys Leu Tyr
1520 1525 1530

Gln Thr Glu Gln Pro Gln Ala Thr Ala Val Ile Asp Gly Asn Lys
1535 "1540 1545

Ala Thr Thr Phe Ser Asn Arg Thr Tyr Pro Ile Asp Leu Gly Asn
1550 1555 1560

Cys Tyr Bis Val Phe Ala Met Tyr Ala Proc Gln Gly Gln Gly Glu
1565 1570 1575

Asn Arg Gln His Glu Ser Ser Ile Ser Asn Ile Gln Gln Gly Tyr
1580 1585 1530

Ala Val Leu Vval Lys Glu Thr Asp Ser Glu His Lﬁs Glu val Lys
1595 1600 1605

Val ile Leu Gly Ser Asp Val Ile Glu Leu Lys Ser Lys Ser Ser
1610 1615 1620
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1685
1700
1715
1730
1745
1760
1775
1790
1805
1820
1835
1850
1865

1690
1705
1720
1735
1750
1765
1780
1795
1810
1825
1840
1855
1870

1695 Phe Phe Pro Arg Tyr Gn Pro Tyr Tyr Net H's Arg Leu Pro Ser
1710 H's Lys Pro Arg Asn Arg Pro Tyr Tyr GQu Lau Ser Asn Tyr Qu

1 he Ala Ile Phe Asp Arg Lys Pro An T s Ser
ﬁ%&oo‘@kgl%er. Asn Asp Tyr Phe Tyr Thr Phe Asp ﬁcﬁ{(%g%@og yr Phe
1755 Tyr Asp Met Gy GQu Cys Trp H's Ala Val Met Tyr Thr Val Lys
1770 Pro Asp Tyr Asp Phe Tyr Ala Gn G n Ser H's Phe Tyr Asn Ser
1785 Asp Phe Qu Tyr Lys Tyr Lys Asn Ay Phe Gu Gu Tyr Au An
1800 Phe Ala Ala Lau Ala Arg Arg @y Ser Asp Asn @ n Leu Tyr Phe
1815 Lys Phe Lau Phe Ay Asp Asn Tyr Ile G n Val The Pro Asn Asn
183y Gy &y 1MakiPmoa Bie Véal diysashyrieAsis Ghya Aeg d®ao Tyr Asp lle
1845 Sef25Lys Ser Asn ||¢3A a H's Phe G W3Pyr Lys AQu Ay Tyr Pro
1860 Ser Phe Pro Phe The Tyr Ala Phe Ala Tyr Pro Asn Lys Asp Lau
1875 s & WR2004L04418%PCRSMAN026H (duicMalaiSer Phe Phe Gly

@y Lys Lau Lys R Ala Thr Asp @6y5 1880 1865 1890650Tyr Arg Ala Arg Phe Phe
Ser Asp Tyr Ser Phe Tyr Asn Asn Phe 1895 1900 1905 Val Ay Leu Cys @y Thr

Asn Asn Ay G FwW BherASRsOhtla RRe vi9ERu1R15,e020 ¥al cThieaiPro Asp G n Cys

Tyr

Net Arg Lys Bss A u The Phe Alsao 1925 1930 193%665Ala Ser Tyr Ala Ile Thr

Gy An Asn Cys Thr Ay Pro Ala Lys

Ile Glu Leu Thr Tyr Asp Gly Ala Arg Val Gln Leu Ser Ala Ser
1670 1675 1680

Ser Sexr Tyr Lys Gly Asn Val BArg Gly Leu Ala Gly Thr Phe Asp
1685 1690 1695

Gly Gln Glu Ala Asn Asp Phe Thr Thr Pro Asn Asn Arg Val Leu
1700 17405 1710

Arg Asn Pro Leu Gln Phe Ala Ala Thr Tyr Ala Leu Leu Asp Ser
1715 1720 1725

Glu Cys Gln Gly Pro Ala val Gln Arg Gln Gln Gln ARla Gln Gln
1730 ., 1735 1740

Ser Pro Saf Tyr Glu Arg Axg Val Ile Leu Gly Asp Val Val-Asn
1745 1750 1755 ’

Glu Leu Glu Ala Gly Arg Gln Gln Gln Gln Asn Asn Lys Ser Lys
1760 . 1765 i770 :

Lys Asn Lys Ala Asn Gly Ser Glu Glu Arg Met Lys Val Gln Gly
1773 1780 1785

Ser Ser Cys Ser Lys Leu Met Thr Gln Ile val Glu Glu Asn Asp
1790 1795 1800

Lys Sexr Cys Phe Ser Thr Thr Pro Gln Pro Ala Cys Ala Ser His
1805 1810 1815

Cys Arg Pro Thr Gly Lys Ile Gln Lys Ile Val Asp Phe His Cys
1820 1825 1830

val Gin BAla Ser Ser Ser Ser BArg Asn Trp Ala Gln Met Ile Lys
1835 1840 1845

Asn Gly Ala Asn Pro Asp Phe Ser Ala Lys Glu Lys His Arg Gln
1850 1855 1860

Ile Leu Leu Gln Lew Pro Thr Gly Cys val Pro Lys Ala
1865 1870 1875
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1940
1955
1970
1985
2000
2015
2030
2045
2060
2075
2090
2105
2120
2135

1945
1960
1975
1990
2005
2020
2035
2050
2065
2080
2095
2110
2125

1950 Ala Phe Asn Tyr Ala Tyr A n dn Lys Ala Lys A n G n Cys Val
1965 Lys Arg Gn Val Tyr Tyr Ay Asp Ile Ile Tyr Asn An Qu Tyr
1 is Pro Arg Tyr Arg Tyr Tyr Asa His As 5 u Ser
13@22@2&%5% Ser Ser Ser Ser Bar Ser Ser Asp Serpg%//sb%oggo ez% Ser
2010 Sex Sex Ser A u The Ser Ser Lau Sex Arg Ser Gy Ser Sex Ser
2025 Ser Ser Ser Ser Ser Qu GQu An Lys Gu The H's Pro H s Lys
2040 An @u Hs Ser Mt Lys Qu Cys Pro Val Gn Hs @n Hs Gn
205§210Phe8 Phe Gu G@n Ay Asp Arg Ile Cys Phe Ser Lau Arg Pro Lau
207Q211|§r021\ggl Cys H's Ser Lys Cys Ala Ala Thr Qu Lys Ile Ser Lys
20852iRpr PBire Asp Val His Cys The Gu Lys Asp Ser Thr A n A a Lys
210021%yshepgf qo98Pt8er Qu Ile Gly Arg Gy Tyr Thr Pro Asp The Lys
2115,4009erg The Ala Pro His Lys Thr Tyr Lys Phe Asn Tyr Pro Lys Ser
2130 Cys Val Tyr Lys Ala Tyr 53 WO 2004/ 044185 PCT/ SG2003/ 000266

<210> 9 MeRl¢p AMAGYs Lgu Peu PRY Lep g W\’th%é%ﬁjée@r%‘ﬁd%? 2l400> 9 Net
Trp Ser Thr Vil Ala Leu QI§ Lau Leu Val G§/° Leu Sex Tyr \(a} 15 10 15

Tyr Gln Tyr Glu Asn Ser Phe Lys Gly Tyr Asn Pro Gly Tyr Lys Gly
20 25 . 30

Tyr Bsp Ala Gly Tyr Lys Gly Tyr Gly Tyr Asp Ala Gly Tyr Lys Tyrx
35 : 40 45

Asn Asn Gln Gly Tyr Ser Tyr Lys Asn Gly Phe Glu Tyr Gly Tyr Gln
50 55 60

Bsn Ala Tyr Gln Ala Ala Phe Tyr Lys Bis Arg Pro Asn Val Thr Glu

Phe Glu Phe Ser Ser Trp Met Pro Asn Tyr Glu Tyr Val Tyr Asn Val
: 85 90 95

Thr Ser Lys Thr Met Thr Ala Leu Ala Glu Leu Asp Asp Gln Trp Thr
100 105 11¢

Gly val Phe 'Thr Arg ARla Tyr Leu Val Ile Arg Pro Lys Ser Arg Asp
115 120 125

Tyr Val Val Bla Tyr Vval Lys Gln Pro Glu Tyr Ala Val Phe Asn Glu
130 135 140

Arg Leu Pro His Gly Tyr Ala Thr Lys Phe Tyr Eis Asp Met Phe Lys
145 150 155 160

FPhe Gln Pro Met Pro Met Ser Ser Lys Pro Phe Gly Ile Arg Tyr Ris
165 170 ' 175

Lys Gly Ala Ile Lys Gly Leu Tyr Val Glu Lys Thr.Ile Pro Asn Asn
180 185 180

Glu Val Asn Ile Leu Lys Ala Trp Ile Ser Gln Leu Gln val Asp Thr
195 200 205

Arg Gly Ala Asn Leu Met His Ser Ser Lys Pro Ile His Pro Sexr Lys
210 215 220

Asn Glu Trp Asn Gly His Tyr Lys Val Met Glu Pro Leu Val Thr Gly
225 230 235 . 240

Glu Cys Glu Thr His Tyr Asp Val Asn Leu Ile Pro Ala Tyr Met Ile
245 250 255
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Ser
Val

Ser
Ay
Ser

Ser .

110
125
140
150
165
180
195
210
225
Met

Ay
I'le

Ser Ser Her Pro Ala Trp Lys
Asn Gy Arg Thr Lau Thr Ay
Ay Val in Ala Lys
Lys Lou@ﬁoo@%lgg Il e Say
Gn Leu Pro Asp Ay Trp Lys
Tyr

Lau G n Asn Ala Leu
155 160 g%‘%"%i Gy NER R
170 175 dvy Lys Thr G u Thr
185 290 vVal Gn Ser. Gn Pra
200 205 R CRFESdCITE v,
215 220 Asp Arg Pro Ser Tyr
230 235

G n Tha
Pro Ser

Ay
Lys
Met Val

g Mt SIA TG
rg Tyr lle lle

Asn Thr Asn Gln Met
310

Pro
305

Thr
325

Tyr Met Tyr Leu Gly

Met Ile Asn val

340

Ser Lys

Ala Leu Vval Ala

355

Pro

Tyr

Pro Asp Lys Val Pro

Val Val

385

Ser
390

Asp Leu Tyxr

Asn Glu

405

Vel ARrg Pro Gly

Ser Ser Ser

420

Ser Ser Ser

Glu Pro Ile Ser

435

Asn Lys

Val
450

Lys Glu Lys Arg Gly

Lys Glu

465"

Lys Lys Tyr Tyr

470

His Arg Leu Asn Asp Thr

485

Ser Ser Glu

500

Ser Ser Ser

Ser Ser Ser Ser

515

Tyr Ser

Ser Ser Tyr Ser Ser Ser

Lys Gn Lau G n Leu Ser
GQu Asn Ay Lau Ile Lys Arg Leu Ile Val
Trp Gu Ala Asn IIe IIe Lys Ser

n_As
N 3O
I'le Tyr Asp IIe HIS Arg Lau Pro Gu Tyr
r

L
vg|2gg 8"
Hs Tyr
240 54 WD 2004/ 044185 PCT/ SG2003/:000266 Pro Thr Ala Asn Lys

Asp
Leu
Leu
Gn
Ser

Gn Lys Pro The G n Leu Val

n Ser Thr
Asn Pro Ile Leu Lys Asn Lys G u

Gly

Asn

Ala

Gln

Met

375

Tyr

Thr

Glu

Pro

Asn

455

Glu

Sex

Ser

Ser

Ser

Asn Thr Qu Tyr Val Tyr Ser 20 25 30
GQu Au Thr Ala Asp Gn Tyr 35 40 45
H's Leu Ser Ile Arg Pr
Pro Lys The Ala G n ||§Cf7§§2""2§°‘§gﬁ 75 80
Gu lle Pro Asp Ser Gn Ile 85 90 95
Leu 100 105
G u Lys Asp Thr Lau Asn 115 120
Ser G n The G n Net Asp 130 135
e Pro Thr 145
efhrrgl\gg étﬂu *&u Thr val Thr
Leu
S Leu Lys Ay Gn
yi *Rr Asn Ala Arg
Gn

Il e Val
Pr.o

ﬁﬁéﬁ_

Ala Pro G n Tyr L
1578 RSB PhEy ASEARFS
Gy Phe dy u Ile Gn Gn Ser

CRE FradpPr S4B %30552‘5355’ APy PAPa Il e Leu Thr
260 265 270 Tyr Thr Val Asn Lys

275 280 285
Ser Lys Ser Leu Val

315

Sex
320

Asn Val Ala

Thr Ile Gln Sexr Ser

335°

Trp Tyr Asn Phe

330

Val Asn Glu

350

Ala Ser Leu

345

Ile Pro Lys

val Thr Val His

360

Asn
365

Asn Met Leu Asp

Pro Ala Glu Asp Leu Lys Val Phe

380

Gly

Met Ser Asn

395

Asn Pro Lys Tyr

400

Asp Lys

Ser Ser

415

Ser Ser Ser Ser Ser

410

Ser Ser

Glu
430

Ser Ser Ser Sexr Ser Ser Val
425

Ser

val
440

Glu Gln Pro Leu Leu

445

Tyr Lys Asp

Arg Tyr Arg Arg Asp Leu Asn Ala Ile

460

Ala Met Gln

475

Leu
480

Tyxr Lys Asp Tyr Arxg

Ser Ser

495

Ser Ser Ser Ser

4390

Ser Asp Asp

Thr
510

Glu Ser

505

Lys His Arg.Asn Gly Ser

Ser Ser Glu Ser

525

Ser Ser Ser Ser Ser

520

Ser Ser Ser Ser Glu Ser Tyxr Ser 1le
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Net Gy Ser Ile Thr Ser Met Val Asn Val Thr Leu Leu Gu Ile Asn 290 295 300
Asn Gn Gn Gn Gn Pro Au GQu Leu Ser Asn Pro Leu Asp Ile dy 305 310 315
320 Asn Leu Val Tyr Thr Tyr Gy Gn Pro Lys Asn Asn G n i 25 330
335 Lys LeWORUHV®HMPSAsn Let Met G u Asp Ser Ser Ser Gu éﬂt}/%eﬁogﬁngmo
345 350 Au Gn Gu Met Thr H's Arg Arg The Arg Arg Ser Ala Asn Sex Leu 355
360 365 Thr Lys Gn Trp Arg Qu Sex Sex AQu Qu Trp Asn Gn Gn Gn Gn
3'10 375 380 Gn Pro Arg Pro Gn Leu Thr Arg Ala Pro H's Ser Pro Leu Len
Pro 385 390 395.400 Ser Met Vag3 Gy Tyr H's Gs% Lys Ser Ile Lys Qu Asn
Lys Asp Phe 405°4%0 415 Asp 11e€Arg G n Asn Val®*& u Asn Leu Val Thr Qu lle
Ser Asp Au 420 425 430 Ile Lys Gn Sex Qu Lys Thr Ile Ser Lys H's Thr Leu
Asp Lys Tyr S48Fed4Qu4did TRhTyr | Brl@n PenTHhiEre éda \sh AregSeedyNet Asp G n
Asp Asp Ile & 450 455 460 °the val Ala Gu & n Met Tyr Ser 8 n Met Lys Asn
Gy Gn Gn Arg 465 470 475 480 Tyr Thr Trp Ser Ile The Arg Asp Sex . Val
Ala Ju Al a Gly PFhrcl@ 31a4 8560 486 1Q5rroPrie BleaThelpelyxAbys €le Thys Lys Trp lle
Gu Thr Lys Lys Ile Gn 500 505 510 Lys ¥t Gu Ala Ala &% Vval Ile dy Thr
Leu Ala G n Ser Thr Arg 515 520 525 55 WD 2004/ 044185 PCT/ SG2003/ 000266
Phe Pro Thr @kt 1GerphkyTryriVBla Arg AsyisvalhespPRe: @& Akesedl wlThry @a1 530 535 540
Thr Gn Val 7rg Gn G#¥%A u Thr Lau As#5G n Thr Cys |1¥%au Ser 545 550 555

Leu Val Glu Glu Ile Ala Ser Asp Leu Glu Asn Pro Ser Asn Leu Pro
595 600 . 605

Lys Ala Asn Thr Met Sexr Lys Phe Asn Ile Leu Thr Arg Ala Ile Arg
610 615 620

Ala Met Gly Tyr Glu Asp Ile Tyr Glu Leu Ala Gln Lys Tyr Phe Val
625 630 635 640

Ser Gln Lys Glu Arg Gin Val Ala Gln Phe Ser Asp Lys Lys Phe Ser
645 650 655

Lys Arg Val Asp Ala Trp Val Thr Leu Arg Asp Ala Val Ala Glu Ala
660 665 670

Gly Thr Pro Ser Ala Phe Lys Leu Ile Phe Asp Fhe Ile Lys Glu Lys
€75 G680 685

Lys Leu Arg Gly Tyr Glu Ala Ala Thr Val Ile Ala Ser Leu Ala Gln
690 693 700

Ser Ile Arg Tyr Pro Thr Glu His Leu Lew His Glu Phe Phe Leu Leu
705 710 715 720

val Thr Ser Asp Val Val Leu Eis Gln Glu Tyr Leu Asn Ala Thr Ala
725 730 735

Leu Phe Ala Tyr Ser Asn Phe Val Asn Gln Bla His Val Ser Asn Arg
740 745 750

Ser Ala Tyr Asn Tyr Tyr PFro Val Phe Ser Phe Gly Arg Leu ARla Asp
755 760 765

Ala Asp Tyr Lys Ile Ile Glu His Lys Ile Val Pro Trp Phe Ala His
770 775 780

Gln Leu Arg Glu Ala Val Asn Glu Gly Asp Ser Val Lys Ile Gln Val
785 790 795 800

Tyr Ile Arg Ser Leu Gly Asn Leu Gly His Pro Gln Ile Leuw Ser val
805 810 815
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Tyr
Asn
Arg
Au
Arg
640
655
665
680
695
705
Lou
Arg
Asn
Val
Met
H s
Met

Tbr Asn Leu Val H's Lys Val Tyr Ile Asn Arg Asn Qu Ser. H's 565 570 575
G n The Pro VaI Hs Ala The Ay Ser Phe Tyr Thr Lys Lys Gly 580 585 590
G u The VaI s Thr Thr Val Ile Pro His Lau Lys G n Lau 595 600 605
Lys Al aQ @088 n Ala Asp Asn Asn Lys Ile His Val I\/E?CT’TS@ZO@?L’@O"@&“S 620
Al a Leu Gly Asn Ile Ay Hs Lys Ser Ile Leu Asn Val Phe Gn 625 630 635
Pro Tyr The Qu Ay GQu Lys Gn Val Ser Gn Phe Gn Arg Lau Met 645 650
Met Val Ala Cys Met Asp Arg Lou Ala Asp Cys Tyr Pro Hs Ile Ala 660

670 Arg Ser Val The Tyr Lys Ile Tyr G n Asn Thr Ala Gu Leu Pro Qu 675

% 1 PRt S RS SSE AR g0 00, o0

710 715 720 G u VaI Asn Al a Al a Val Lys Ser Val Ile Au Ser Ser Cys Lys
725 730 735 du_ Ser Sex Lys Hs Ala Gu u__Ar LsAIaAIaGnSer Al a
740 745 TB0*Pr g AT LM Li‘yé B y8° &R “G?" I\/é’f U n Ser Tyr Ile
755 760 765 Leu Arg Asp Tyr Va Ala Au Gln Mt Ay Leu Qu Leu H's

Gn 770 775 780 Arg Thr-Ser His Ser Ser a Gu Ser Ser The Pro Lys Ile
Lys 785 woﬁér%@er 8 Yo ProArodndy” rSéT/ EoYG3P 00288 The G n Leu

Gn Hs Asn Hs Ay Net Lys n Hs Ile Leu Ser 805 810 815 Thr Ay Gy

Ile Ser Ser Ile Ar% A u Leu Lau Asn Val Leu Tyr 820 825 830
His Glu Val Arg Cys Ala Ala Val His Leu Leu Met Arg Thr Asp Pro

865 870 875 © 880

Pro Rla Asp Met Leu Gln Arg Met Ala Glu Phe Thr His His Asp Pro
885 ’ 850 895

Ser Leu Tyr Val Arg Ala Ala Val Lys Ser Ala Ile Glu Thr Ala Ala
800 S05 910

Leu Ala Asp Asp Tyr Asp Glu Asp Ser Lys Leu Ala Leu Asn Ala Lys
915 920 925

Ala Ala Ile 2sn Phe Leu Asn Pro Glu Asp Val -Ser Ile Gln Tyr Ser
930 935 940

Phe Asn His Ile Axg Asp Tyr Ala Leu Glu Asn Leu Glu Leu Ser Tyr
945 950" 955 SED

Arg Leu His Tyr Gly Glu Ile Rla Ser Asn Asp His Arg Tyr Pro Ser
965 ‘970 875

Gly Leu Phe Tyr His Leu Arg Gln Asn Phe Gly Gly Phe Lys Lys Tyr
980 985 930

Thr Ser Phe Tyr Tyr Leu Val Ser Ser Met Glu 2la Phe Phe BAsp Ile
995 1000 - 1005

Phe Lys ULys Gln Tyr Asn Thr Lys Tyr Phe Ala Asp Tyxr Tyr Lys
1010 1015 1020

Ser Ala Asp Tyr Ser Thr Asn Tyr Tyr Asn Phe Asp Lys Tyr Sex
1025 1030 1035

Lys Tyr Tyr Lys Gln Tyr Tyr Tyr Ser Lys Asp Ser Glu Tyr Tyr
1040 1045 . 1050

Gln Lys Phe Tyr Gly Gln Lys Lys Asp Tyr Tyr Asn Asp Lys Glu
1055 1060 1065

Pro Phe Lys Phe Thr Ala Pro Arg Ile Ala Lys Leu Leu Asp Ile
1070 1075 1080

Asp Ala Gluv Glu Ala’'6lu Gln Leu Glu Gly Gln Leu Leu Phe Lys
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Arg
Adn
Asn
880
895
905
920
935
945
Ser
H s
Tyr

Au
Pro
Leu
Arg
Phe

G@n Thr u Val The A@n Gn GQu Lys Sex An Arg Ser Gdn Qu 835 840 845
Ay Lys Asp Asn Qu Trp Ser Ser Ala Asn Ile Ala Arg Lau Met 850 855 860
Tyr Guv@%gwg&gﬂ u Arg Gu dn Leu Au Ala lle Ile Tyr Ala 865 870 875
Gn Val Gu Asp Val Gn Lys Leu Trp Ser Phe Asp Asn GPRTPGROP4002685 890
GQu Hs Leu Pro Qu Val Ile Ag An Adn Au Gu Ile Tyr Arg A n 900
910 Ay Lys Asp Phe Ser Tyr Val Lys Lev Lys A n Lau Asn Gu Met Ala 915
925 Leu Ser Phe Pro Thr Qu Met Ay Leu Pro The Lev Tyr Thr Tyr Asp 930
940 \Val Prqoggl Lau Met Lys, 9& Gu Ay Lys {dsg Arg Ala Leu Ala Asn

950 955 960 ro Ala Ile Ser "/Arg Asn Asn Lys Léu Thr Lys Pro Gu An lle
965 970 975 Thr GQu Ile Lys Ala Arg Val Thr Cys Thr Ay Lys Thr A n Ser
980 985L99@healdsSeSdyThHY Vog ey Ty $l1Pbe Ay ﬁ”% GmnThy el9yr Met Ala Ay
995 1000 1008° Asp Lys Asn Tyr Val Ser 11€°ro val Asn Al a Arg Leu
1010 1015 1020" Net Asp Val Lys Ser Lys Qu Ala Lys Ile Qu Phe G u Val
1025 1080w BOB5 1€ rFr@ HisGhys Beh Asp HSe)eArRpel @y \&dn Hes Glte Thr Ser Thr
1040 1045 050 Tyr Thr Ser *Af% Ser Asp val Méf Ala Ile Ser Pro val Ala
1055 1060 1065 Arg Pro Asn Thr Tyr Val Ile Lys Ser H's Arg Asn Asn Hi s
1070 103Asp 080 T57 AM® PB0A44:0441 83h:PC¥# $G20G3/ 00261 cymsPhe Asp The Asn
dy Lys Lys'®&%U Thr dy Len Fht® The 1085 1090895 '

Val val ©Leu Ala Trp Pro Leu Ala Thr Gly Phe Pro Phe Ile Tyr
1145 1150 1155

Thr Leu Lys Ala Pro Thr Val Phe Lys Phe Glu Val Asp Ala Ser
1160 1165 1170

Ala Lys Thr His Preo Gln Val Tyr Lys Met Pro Ala Gly His Pro
1175 1180 1185

Glu Thr Glu Asn Asp Asp Phe Phe Tyr Met Pro Gln Ser Ile Asn
1190 1185 1200

Gly Ser vVval Asp Val Asn Leu Leu Tyr His Arg Met Val Asp Ala
1205 1210 1215

Lys Val Gly Phe Val Thr Pro Phe Asp His Gln Arg Tyr Ile Ala
1220 1225 1230

Gly Tyr G1ln Lys Lys Leu His Gly Tyr Leu Pro Phe Asn Val Glu
1235 1240 1245

Leu Gly Leu Asp Phe Val Lys &Asp Glu Tyr Glu Phe Glu Phe Lys
1250 1258 1260

Phe Leu Glu Pro Lys Asp Asp His Leu Leu Phe His Met Ser Ser
1265 1270 1275

Trp Pro Tyr Thr Gly Tyr Lys Asp Ile Thr Asp Met BArg Pro Ile
128¢ 1285 1290

Ala Glu Asn Pro Asn Rla Lys Ile Val His Asp Asp Asn Gln Ser
1295 1300 1305

Thr Lys Thr Met Glu His Thr Phe Gly Gln Asp Met Thr Gly val
1310 1315 1320

Ala Leu Arg Phe His Ala Lys Tyr Asp Phe Asp Leu Ile Asn Phe
1325 1330 1335

Gln Gln Phe Trp Ser Lleu Ile Gln Lys Asn Asp Phe Val Ser Ala
1340 1345 1350
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Arg
Leu
Adn
Ser
Ile
Pro
Lys
dy
1215
1230
1245
1260
1275
1290
1305
1320
1335
Thr

Gy Trp Ay Hs Hs Pro Gu
Val Ser Net Trp G n Sex Arg
Leu Trp Ser Thr
Phe Ile"‘@fgooé}‘f“@/n Ser Thr
Asn Val Asp G n Lys Tyr dn

G u Asp Leu Len Thr Len Asn
Asp Qu Pro Lys @n Arg Gn

Ser Ay Ile Asn' Ser

Len 4 GI
Al a Va:{’il I_:,

Arg Ser REX
Len Asg ’i‘hl“rn@

c{v'r

y

| &1

HQQQ

S o< S

Lys
An
An
a -Len Leu Ser Cys Sex Asp IIe

Ser
Val

Tyr
Arg
Adn
Leu
Au

lle Ay

Ala Ay
Au
Lys Al a
Pro GQu

Ser

Se

r Ser
Ile Lys Lys Hi s Val
Ser

» SRR

0 Asn Thr

P &R Sﬁr13l;ys’*f

g

Len

ASH®

Val
Al a Thr
Thr The ArBCT’

Thr d n Ser

eri%ig

L

n. Len

e

i

Trp GQu
e 1

Phe Asn Asp 1100 1105 1110

1115 1120 1125

;

30 1135 1140

GHYI/PU26p 1155

1160 1165 1170
Lys Len G n 1175 1180 1185
1190 1195 1200

1205 1210
¥, The 1220 1225

FoRgke The 11595 1240
Tyr Tyr Lys Asn Lys Asn G u Asn Lys Gn dy Al a Leu Gu lle 1250 1255

QlaAierSer 1265 1270

1280 1285

Gy M Ser Au Asn Asp Ala Phe Qu Ile Ser Ala A n Al a Gln 1295 1300
Len Ser_Arg Ser

Pro Lerf Ty“g’rg—hpsl“\/"’éﬂr Bl Ly

Gly Prc
1400

Tyr Glu
1415

Gln Arg
1430

Arg Asn
1445

Ala Pro
1460

Asp Serx
1475

Ala Ser
1490

Phe Serx
1505

Phe Pro
1520

Tyr Gly
1535

Cys Gln
1550

Thr Gly
1565

Ala Cys
1580

Cys Gln
1595

Tyr aAla

Ser

Aryg

Ser

Glin

Pro

Fro

Gly

Arg

Asp

Gly

Lys

Lys

Gln

Ile

An u Ar

Asn Tyr
T&r Giu
Phe val
Tyr Lys
Val Asp
Met Phe
Lys Gln
Val Pro
Aia Ser
Gly 2la
Tyr Axg
Glu Gln

Ala Ile

Gla Tyr

Ala

Gln

Arg

Sexr

Lys

Pro

Phe

Tyr

Gln

Ris

Glu

Met

Asp

Lys

Lys An Tyr

by Frahe
58 WD 2004/ 044185 PCT/ SGZOOS/ 000266 dn Leu Pro Ala Cys A n Asn Net

Ile Lys Ala Asn Phe Leu 1340 1345 1350
Lys His Pxo Ala Bsn Arg His Ser

1405

Gln
1420

Phe
1435

Tyr
1450

Glu
1465

Thr
1480

Ser
1495

Gln
15190

Leu
1525

Tyr
1540

Ile
1555

Tyr
1570

Ala
1585

Gln
1600

Asp

Pro

Fhe

Tyr

Phe

Ser

Gln

Phe

Lys

Phe

Ala

Leu

Asn

Ala

Val

Phe

Arg

Asp

Thr

Arg

Ser

Cys

Phe

Asp

Val

Arg

Gly

Tyx

Gly
51

Val

Asn

Phe

Fhe

Gln

Tyr

Ala

Ser

Phe

Lys

Phe

Tyx

Tyx

Ser

Tyr

Tyr

Ala

Gly

Th;

Leu

Phe

Thxr

Asp

Leu

Gly

Ser

Tyr

Tyr

Val

Ser
1410

Ser
1425

Ala
1440

FPhe
1455

Thr
1470

Tyr
1485

Lys
1500

Ala
1515

Phe
1530

Tyr
1545

Lys
1560

Asp
1575

Gln
15390

Asp
1605

Ala

b G oL

"Gly Asn Tyr

Pro

Ser

Glu

Ala

gt

Asp

Thr

Asp

Gly

Gln

Val
Phe
Phe

Lys

Gly

Gly

Phe

Phe

Phe

Ile

Ser

Lys

Glu

Lys

Ala

Glu

Tyr

Asn

Ser

Ile

Tyx

Ala

Tyxr

Pro

Glu

Tyr

Ser

Gln

Lys

Glu

Asp

Leu

Gp Asp 1310 1315
AARE Phe 1325 1330



H s
Val
Tyr
Val
Val
Asn
H s
Ay
Al a
Au
Asn
Ile
Lys

Asp
Leu
Tyr
Asn
dn
The
Pro
dn
Thr
Lys
Val
Ser
dn
Lys Thr
Ser Al a
Met Hi s
Val dn

du Thr
Pr o. Net

Thr
Leu

Phe
Adn

Thr @Q

Thr Val

Val
Ser
Val

Asn
I'le
Pro
Adn
Adn
Pro
Ay
du
du
Val

Arg
Phe
Val

Asn 1153??
Val

Phe Phe
1670

Fhe Asn

1685

Phe Phe

1700

His Lys

1715

Phe
1730

Gln

PLe Ser.

1745

Tyr Asp

1760

Pro Asp

1775

Phe
1790

Asp

Ala
1805

Phe

Phe
1820

Lys

Gly Gly

1835

Ser Lys

1850

Phe
1865

Ser

Ile Lys Tyr G n
Leu Gu

hr G u
Valwelzﬁo%-g“?ls@ u
Val
Asn
H s
Tyr
Ser
Val
@bh Agen I96r PHey ByrSapn

Val Leu

Val
Ay
Ile
Val
Arg
Asn
Al a
Arg
Asn

An
Met
Lys
An
Asn
du
Lys
Pro
Lys

Met A n

Val

Bye GAlua HbaUCIRr BheAshe G
59 WO 2004/ 04418%5PCT/ SG2003/ 00038

Tyr
Phe Lys
Ser
The A n
Thr
Len

Cy
i
Tyr Val

ik

Ile Ile Asn Len Asn H's Pro Arg Thr A n Qy

S

s

i

Gly Pro Ser Tyr Ala

Asp

Pro

Pro

Ala

Asn

Met

Tyr

Glu

Ala

Leu

val

Ser

Pro

Tyr Ser

Arg Tyr
Asn

Arg

Ile Phe

Asp Tyr
Gly Glu
Asp Phe
Tyr

Lys

Leu Ala

Phe

Gly

Pro Phe

Asn Ile

Phe Phe

Thr

Gln

Arg

Asp

Phe

Cys

Tyr

Tyr

Arg

Asp

Val

Ala

Tyr

1675

Tyr
1690

Pro
1705

Pro
1720

Arg
1735

Tyr
1750

Trp
1765

Ala
1780

Lys
1785

Arg
1B10

Asn
1825

Lys
1840

His
1855

Ala
1870

dn
Ile

Asp
Lau
Arg

Cys
Tyr

Phe

Phe

Tyr

Tyr

Lys

Thr

His

Gln

Asn

Gly

Tyr

Tyr

Fhe

Phe

Lys
Ay
Ser
Pro
du
Arg
The

Val

L
L

eu
ou

Ser
Gn
du
Thr
Al a

| e

Ser Val
Pro L
& e & FYE
Arg @ n Val

Gln

Pro

Tyr

TYyr

Pro

Phe

Ala

Gln

Gly

Ser

Ile

Asn

Glu

Ala

52

val

Tyr

Met

Glu

Gln

Asp

Val

Ser

Phe

Asp

Glu

Gly

Tyr

Tyr

S

VAfS Thr 11e Asp &

Gln

Phe

His

Leun

Tyr

Asn

Met

His

Glu

Asn

val

Arg

Lys

Pro

b

[Fpe Glue SErupdNePhed fhe Pro 8oy GO UvASTsrAR
Asn B8 Ala Ala Lys
Asp Asp Lys G@n Ile Ala Asp Lys Cys Asp Ay Tyr
%0 Gru GWaIAstayls'rL%SG%w w33 se1595 1600 1605

Asn
1680

Phe
1695

Arg
1710

Ser
1725

Pro
1740

Lys
1755

TYyx
1770

Phe
1785

Glu
1800

Gln
1815

Phe
1830

Pro
1845

Glu
1860

Asn
1875

Asn Trp
Arg Val
Val
Asp The
Thr Val
Leu Leu
Ay Lau

Ay

dn

Asn Leu
ys Asp Al a
ettaL

Lys 1355 1360 1365
Leu 1370 1375 1380

TSRS a1,

Phe 1415 1420 1425
Val 1430 1435 1440
Net 1445 1450 1455
Thr 1460 1465 1470

Asp 1475 1480 1485
Arg 1490 1495 1500

5A'F3g1r & T¥y1505 1510 1515
a"Ala Asn 1520 1525 1530

1535 1540 1545

¥ E¥ys Ly4550 1555 1560

Tyx

Lys

Leun

Asn

Ser

Lys

Thr

Tyr

Tyr

Leu

Pro

Tyr

Gly

Lys

°Gn du 1565 1570 1575

1580 1585 1590

Pro Val

Tyr Thr

Pro Ser
Tyr Glu
Cys Ser
Tyr Phe
val Lys
Ser

Asn

Glu Gln

Tyx Phe
Asn Asn
Asp Ile
Pro

Tyr

Asp Leu



Al a The
Thr

Asp
Al a
Arg
Cys
du
Lys
Ay
Hi s
g Pro

Val
Lys Val

Arg Tyr
Leu Pfw

1740 Lys M Val 1¥00 Val
Lys Ser

1755 Tyr Tyr

1785 Cys Asn 179€5 <210> 10
<400> 10 Met Thr Trp Asn Ala Leu Leu Cys Cys Leu Leu Val

15 r ¥ dI e |
P M S BT

ger mani ca
Al a Ser

Tyr
Gan Tyr

Yal
Ala
Ala
.Lys
Tyr
Ser
Ser
Ser
Gln
Phe
Pro
Tyr
Lys
Ser

Cys

Tyr

Vail

H s 20 25 30191:val

Leu
@y Asn Lys
Phe w8hofddda RSP
Thr Arg Asp
Lys Gy @n dn
Leu Pro
Ser Gn Net Arg
Ile GQu

Ile
Leu
Lys
Thr
Trp
Leu
Thr

Tyr
Arg
H s
Arg
Arg
Tyr
Lys

Asn
Thr
Leu

Gy @n Arg vVal Lys Vval 1610 1615 1620
Ser Val Tyr @y Leu Cys 1625 1630 1635
Asp The Thr Val Pro Ser 4 645 1650
The Val Gu Ser Tyr G ﬁcfésgﬁg‘}‘é%“iesGS
Ser Pro Ser Au Adn Cys 1670 1675 1680
Asn Val Ile Ser Asn A n 1685 1690 1695
Ala Ser Ay Thr Val Met 1700 1705 1710

AQu Mh Ay Qu Ile Cys Phe Thr |
VS s Phd iy Sely MVl letSifd Brevaha Yat -asghmiy 1730 1735

<2119801862

Hs Cys 188 dn Ay Thr
Leu Ile Asp dn dy Ay Asn Pro Asp Phe Ser
1770 Arg Lys 88f afd Ualthhr fAege The Ard sALOTyRete Gk Yod AR 28 aen6 N

LK Thr Al a Tyr

le 1725 1720 1725

1745 1750
1760 1765
1775 1780

<212> PRI0x213> Bl attell a

er ibsu

Thr °~ Pro Asp Gln Cys Tyr Met Arg Lys Pro Glu

1925

Ser
1940

Phe
1955

Arg
1970

His
1985

Ser
2000

Sex
2015

Ser
2030

Glu
2045

Phe
2060

Val
2075

Phe
2090

Tyr
2105

Phe
2120

val

Tyr

Asn

Glu

Pro

Ser

Ser

Ser

His

Glu

Cys

Asp

Lys

ala

Tyr

Ala Ile Thx

Tyr Ala Tyr

val Tyr Tyr

Arg Tyr Arg

Ser Ser Ser

Glu Phe Ser

Sexr Ser Glu

Ser Met Lys

Gln Gly

His Ser Lys

Val His Cys

Ser Glu Ile

Pro His Lys

Lys Ala Tyr

Asp

1930

Gly
1945

Gln
1960

Gly
1975

Tyr
159¢

Ser
2005

Ser
2020

Glu
2035

Glu
2050

Arg
2065

Cys
2080

Phe
2095

Gly
2110

Thx
2125

Gln

Gln

Asp

Tyr

Sex

Leu

Gln

Cys

Ile

Ala

Glu

Arg

Tyr

Asn

Lys

Ile

Asn

Sexr

Ser

Lys

Pro

Cys

Ala

Lys

Gly

Lys

53

Cys

Ala

Ile

His

Asp

Arg

Glu

val

Phe

Thr

Asp

Tyr

Phe

Thr

Lys

Tyr

Asn

Ser

Ser

Phe

Gln

Ser

Glu

Ser

Thr

Asn

1835

Gly
1850

Gln
1865

BAEn
1980

Val-
1995

Ser
2010

Gly
2025

His
2040

His
2055

Leu

2070°

Lys
2085

Thr
2100

Pro
2115

Tyr
2130

Fhe

Pra

Glu

Gln

Glu

Ser

Ser

Pro

Gln

Arg

Ile

Gln

Asp

Pro

Ser Al a

Ash p3eX A n Leu Asp
e @n Val Ala Asn

Phe Aala

Ala Lys

Cys Val
Glu Tyr
Glu Ser
Sex Ser
Sexr Ser
His Lys
His Gln
Pro Leu
Ser Lys
Ala Lys
Phe Lys

Lys Ser



60 WD 2004/ 044185 PCT/ SG2003/000266 35 40 45 Thr Ay Ile Leu Tyr Lys Ala
Arg Len Ser Len Asp Arg Asn Qu Asp 50 55 60 dn Len Ile Thr Ay Lys Val

Thr Au Ala r Pro Val Asn 65 70 75 80 Thr dn Ay
Trp Asp G u@?bo{l-/@?4léfo Asp Gu Lys Len 85 90 95 His Trp EE@S@ZJ{”@@‘{”%O
Net Ser Gn Gn Pro Phe An Ile Gu Len 100 105 . 110 Asn Ser Arg Gy du
Val Arg Lys Len Arg Val Asn Lys Phe Val Qu 115 120 125 Len Trp GQu lle
Asn Met Ile Lys Ala lle Ile Ser An Leu Gdn Val 130 135 140 Val Val Asp Qu
Asp Lys Lys Val Jyr Arg Val The GQu Ser Thr -Val 145 150 155 160 Thr Qy
Arg Cys Gn Ala Len Tyr Au Val Asp H's Len Tyr Pro Thr 165 170 175 Thr Tyr
Len Asn Pro Trp A n Trp Thr Gn Gn H's Asp Thr Lys Len 180 185 190 Arg Ile
Met Lys Thr HZXQ @T%e Thr Asn Cys Arg His Asn Ser Ala 195 200 205 Tyr
Lys Len H s ThgAsgzAl a The Gu Tyr The His Len Lys Gn H's 210 215 220 Lys
Pro G n Thr RestennSenoisngSeridAl a Val Ser Arg Val Ile Ala 225 230 235*
240 Asp Gy %%&Aﬁn Len Lys Asn The Thr The Tyr Ser Ay Qu Thr Ile 245 250
255 His Lysﬁle vVal Len Asn Pro Gn Ile Tyr Asn Lys G n Lys Ay Net 260
265 270 Leu \feh Ser sdd snt lvel Asa dal cyBhredVatu @Gkl Ay gueySexGryr Aey G u Len 275
280 285 Thr Val Ile Asp Pyr Gu Len Arg A3n Val Ay Asp Een Ser Tyr Ser 290
295 300 Thr Ser Len Val Lys Ala H's Sex Net Arg Asn Ser Ala Ser Net Asp

Ser Ser Ser Ser Pro Ala Trp Lys Asp Asn Thr Glu Tyr Val Tyr Ser
20 25 30

Val asn Gly Arg Thr Leu Thr Gly Leu &lu Glu Thr Ala Asp Gln Tyr
35 40 45

Ser Gly Val Phe Leu Glu Ala Lys Leu His Leu Ser Ile Arg Fro Asp
50 55 60

Gly Lys Leu Gln Gly Arg Ile Ser Glu Pro Lys Phe Ala Gln Ile Leu
65 70 75 80

Ser Gln Leu Pro Asp Gly Trp Lys Ser Glu Ile Pro Rep Ser Gln Ile
B85 © 90 95

Ser Tyr Lys éln Leu Gln Leu Ser Gln Lys Pre Phe Gln Len' Val Leu
100 105 ©110

Glu Asn Gly Leu Ile Lys Arg Leu Ile Val Glu Lys Asp Thr Leu Asn
115 120 125

Trp Gluv BAla Asn Ile Ile Lys Ser Ile Val Ser Gln Phe Gln Met Asp
130 135 140

Leu Gln Gly Glu Asn Ala Leu Gln Asn Pro Thr Ser Ser Phe Pro Thr
145 150 155 160

Asn Glu Tyr Met Asp Ala Vel Phe Lys Thr Met Glu Glu Thr Val Thr
165 170 175

Gly Lys Thr Glu Thr Ile Tyr Asp Ile His Arg Leu Pro Glu Tyr Leu
180 185 190

Val Gln Ser Gln Pro Trp Ile Rla Pro Gln Tyr Lys Leu Lys Gly Glu
185 ' 200 ‘ 205

Gly Asp Leu Ile Glu Val Ile Lys Ser Lys Asn Tyr_Thr Asn Ala Arg
210 215 220

Asp Arg Pro Ser Tyr His Tyr Gly Phe Gly Glu Ile Glu Glu Ser Glu
225 230 235 240

54



305
Net
Ser
Lys
Gn
Thr
Ser

Lei) Len Pro Thr T

Val Asp Pro VA al)y/g*%ﬁs Vet %rl}lggjr_Agp‘T-lég

445
460
470
485
500
515
530
545
Thr
Met

310 315 320 61 WD 2004/ 044185 PCT/ S&003/ 000266 Lea Ser Ser Her Her
Ser Ser Sex Ser Her Sex Her Her Ser Ser 325 330 335 Her Ser Her Ser Ser
Ser  Sex ywghyg (ﬁ%ruli Ser Ser Gn Gu H's 340 345 350 H s_Ser
Leu Ser Lys Fg Gn Val Pro Leu Pro 355 360 365 RF&WB”W@W“Fhe
Ala Asn The Asp Ala Her Sex Ay Leu Thr Thr 370 375 380 du dn Pro Val
The Arg Pro Arg Arg An Leu The An Ay @ n 385 390 395 400 Asp Net
AQu Au Au Thr Au dn Asn Pro Qu lle IIe Pro Al a 405 410 415 Asn
Asn Leu |l e &1 Vg\e 420 425 430
RFS 435 . 440

Asp Lau An Ay GQu Pro.Arg Val Ay Qu Asp Arg HIS IIe Lau Pro 450 455
Arg The Thr lle Leu Val Arg Leu Lea Lys G n Leu Lys Val Her G n 465
475 480 1% Nt GiEl Ata %YaLYRr rLgss B SEJT’-I‘ﬁ’/r“lE‘-y’slE é}f‘) & "An Asp His Pro
490 495 Asn Tyr Net Asn Trp Asp Thr Trp Arg Val Tyr Arg Asp Ala Val Her
505 510 A n Ala Gy Thr Trp Her Ala Leu Asn Ser Ile Gn Gn Phe Ile Her
520 525 H&rTRY Y2 MEEn VP %ewﬁsrgs §8° & AP deFegY Y EBUCHT e Thr Val Leu
535 540 Pro Ala Ala Val Her Asp ys Asn Lys Ala Tyr Leu H's The Lea The
550 555 560 G u Net Thr Lys Asp Pro Val Phe Lys Asn Met Thr Tyr Val Asn
565 . 570'575Y St TLedhvacrLigE MatThEHaPr gy Ml 611 & HPE G n val G u
Hi s :

Asn Gln Gln Gln Gln Pro Glu Glu Leu Ser Asn Pro Leu Asp Ile Gly

305 310 315 320

Asn Leu Val Tyr Thr Tyr Gly Gln Pro Lys Asn Asn Gln Val His Ser
325 330 335

Lys Leu Asn Glu Asn Leu Met Glu Rsp Ser Ser Ser Glu Glu Ser Ser
340 345 350

Glu Gln Glu Met Thr His ARxrg Arg Phe Arg Arg Ser Ala Asn Ser Leu
355 360 365

Thr Lys Gln Trp Arg Glu Sexr Ser Glu Glu Trp Asn Gln Gln Gln Gln
370 375 380

Gln Pro Arg Pro Gln Leu Thr Arg Ala Pro His Ser Pro Leu Leu Pro
385 390 395 4090

Ser Met Val Gly Tyr His Gly Lys Ser Ile Lys Glu Asn Lys Asp Phe
405 410 415

Asp Ile Arg Gln Asn Val Glu Asn Leu Val Thr Glu Ile Ser Asp Gln
420 425 430

Ile Lys Gln Ser Glu Lys Thr Ile Ser Lys His Thr Leu Asp Lys Tyr
435 440 445 .

Thr Ile Leu Asn Thr Leu Val Arg Leu Met Asp Glu Asp Asp Ile Gln
450 455 460

Phe Val Ala Glu Gln Met Tyr Ser Gln Met Lys Asn Gly Gln Gln Arg
465 470 475 480

Tyr Thr Trp Ser Ile Phe Arg Asp Ser Val Ala Glu Ala Gly Thr Gly
485 490 495

Pro Ala Leu Len Asn Ile Lys Lys Trp Ile Glu Thr Lys Lys Ile Gln
500 505 510

Lys Thr Glu Ala Ale Gln Val Ile Gly Thr Leu Ala Gln Ser Thr Arg
515 520 525
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580 585 590 A n Val Arg Asp Leu Lys Ile Lys Ser Val Tyr Ile Pro Tyr Leu Val
62 WD 2004/ 044185 PCT/ SG2003/ 000266 595 600 605 G n G u The Asp Asp Al a Val
Lys Au As r.dl e Lys Ile dn 610 615 620 Lau Tyr j Leu
dy Val Th?""és{;“@ﬁ‘éfhr Hislle Leu Hs 625 630 635 640 %’S@é’ﬁy‘i\“@“mo
Tyr Ile Ile An Leu Lys Thr Ile Thr Hs H's Gn 645 - 650 655 Arg Lau Phe
Net Val G n Ser Leu Gn Arg Val Val Qu H's Asn Pro 660 665 670 Arg Lys Val
Ile Asp Les Lau Leu Ser Leu Tyr Leu Asp G n Asn Qu 675 680 685 His Ala
Asp Ile Arg Val GQu Ala Lau Phe Lau Lau Net Lys Ala Asp 690 695 700 Pro Ser
Ile Hs Val Leu Lys Met Val Ala.Gu Leu Thr H's Thr GQu ,705 710 715 720

Ser Asn Asn Ghe R TheglSeivAlvy MBdar 2@ RyS@he Aha Gl dguyklaSghr Ala 725 730 735
Ala Ass Val Gu &% Asp Ile Tyr Ber d'u Met ArgiArg Lys Ala Lys 740 745 .
750 Ala Val Ju H's Lau Leu Ser Thr Arg Asn Met Asp Val Ser Tyr Ser 755 760
765 Lys Ser fhyrclreballprg @y GlyrGluyShrSeeuv Ryrs Gly SThk| GrsAske Ty SAsp Ser 770 775
78D Lev Tyr #$n Lau Asn Tyr ¥°Pe dy Ser G u3Asp Ser Ile Tyr5Pto Lys 785
790 795 800 Ser Met Leu Len Asn Ile Phe Thr Asn Asn Lau Gy Arg Ile Asn Thr
805 810 815 wirsThahsiChan s HEsyLyByvalMeir Vad aSerarBexsnMeltv $éur sAsp Leu Trp G u
820 825 830 Ala Phe His TH631le Tyr Lys Ly$® Asp Asn Ay Sé% Pro Thr Asp Pro
835 840 845 Lys Thy-Len Val Lys Phe Val Qu Gy Asn Lau Lys Tyr The Asn Net

Asn Gln Phe Pro Val His Ala Phe Gly Ser Phe Tyr Thr Lys Lys Gly
580 585 590

Arg Glu Phe Val Lys Thr Thr val Ile Pro His Leu Lys Gln Glu Leu
595 600 605

Glu Lys Ala Ile Ser Asn Ala Asp Bsn Asn Lys Ile His Val Met Ile
610 615 620

Arg Ala Leu Gly Asn Ile Gly His Lys Ser Ile Leu Asn Val Phe Gln
625 630 635 6440

Pro Tyr Fhe Glu Gly Glu Lys Gln Val Ser Gln Phe Gln Arg Leu Met
645 650 655

Met Val Ala Cys Met Asp Arg Leu Ala Asp Cys Tyr Pro His Ile Ala
660 665 670

Arg Ser Val Phe Tyr Lys Ile Tyr Gln Asn Thr Ala Glu Leu Pro Glu
675 . 680 685

Ile Arg Val Val Ala Val His Gln Leu Ile Arg Ala Rsn Pro Pro val
690 695 700

Glu Met Leu Gln Arg Met Ala Gln Tyr Thr Asn Thr Asp Ser Gln Glu
705 718 715 720

Clu Val Asn Ala Rla Val Lys Ser Val Ile Glu Ser Ser Cys Lys Leu
725 73¢C 735

Glu Ser Sexr Lys His Ala Glu Leu Arg Lys Ala Ala Gln Ser Ala Arg
740 745 750

Pro Leu Leu Thr Lys Lys Gln Tyx Gly Met Glu Gln Ser Tyr Ile Asn
755 760 765

Leu Arg Asp Tyr Val Ala Glu Gln Met Gly Leu Glu Leu His Val Gln
770 775 ’ 780

arg Thr-Ser His Ser Ser Ala Glu Ser Ser Phe Pro Lys Ile Met Lys
785 790 785 800
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850
B65
du
Leu
Leu
Asn
Ser
Met
Asp
Val
X,
Asp
Val
I'le
Asn
Phe
Lou
Tyr

855 860 Gy Val Gn Lys Phe Trp Ala Phe Asp Asn Thr Thr The Ser Asn Al a
870 875 880 63 WD 2004/ 044185 PCT/ SG2003/000266 Ser Ala Val Ile dn
Phe La r..Lyr Lys Lys Pro Thr Asn 885 890 895 PR 1 hr Lys
Ser Set\”éyezio@el?mger Ile Thr Leu Thr Leu 900 905 910 rol@goﬂog%;\g/bt Gy
Pro Ala Tyr Phe Lys Met Asn Ser Pro Ser 915 920 925 Leu Trp Lys Tyr
Gy QQu The Ser Ile Gn Thr Asp Ala Lys Thr 930 935 940 Asp Val Pro Met
Lau Gu Asn Phe Net Asn Ile Thr Ay Ser Ile 945 950 955 960 Asn Leu
Phe Ser G n Met Tyr Hs Ala Gn Leu Ala The Sex Thr 965 970 975 Al a The
Asn Lys @&ha Siypr 19y éissgin &y Aseutias pLyatiet Lys Svaltig He 835%5 990 Val Hi's
Pro Val Lys Phe A n I8 Asn Leu Asp PRE Lys Asn His 1000 1005 As

Gy The Ile Arg Ile Ile Pro Leu Phe Thr Asp Arg..Asp Tyr 1010 1015 1020

Val Lau @bn ShypSKa MetThie |See FerollRyprdTREe TRy Lek efspi %21lABepr 71025 1030 1035
Pro Asp Phe A u Thf*Val Tyr Met Asp*@ n Leu Phe Ly¥°Lau 1040 1045 1050
Hs Val Arg Lys Thr Ala Hs Phe Qu Lys Lys Met Ay du 1055 1060 1065
Thr Gy I|Are &al TIRhE1Y ysel Wak q}yusGIb}/ﬁl%éps Fhy GAsRr@ FerGEir ¢31070 1075 1080
Lei) Asp Thr Ly®5Trp Phe Leu As$*%G u Phe Lys Vdl*’Leu @ n 1085 1090 1095
The Thr Ay Lau Asn Tyr Asp Val Pro Thr Lys Asp Ile Phe 1100 1105 1110

Asn Asn |=3u ggl%fr Lysaksplyen Byp gﬂstgpsdili BerChip ASP g‘gﬁwrhlhyfsrgASw Met

Asn Tyr Glu Brg Asp Glu Arxrg Glu Gln Leu Glu Ala Ile Ile Tyr Ala
865 B70 875 880

Gln Val Glu Asp Val Gln Lys Leu Trp Ser Phe Asp Asn Gln Thr Len
085 890 895

Glu His Leu Pro Glu Val Ile Arg Gln Gln Glu Glu Ile Tyr Arg Gln
800 805 910

Gly Lys Asp Phe Ser Tyr Val Lys Leu Lys Gln Leu Asn Glu Met Ala
915 920 925

Leu Ser Phe Pro Thr Glu Met Gly Leu Pro Phe Leu Tyr Thr Tyr Asp
930 935 940

Val Pro Val Leu Met Lys Val Glu Gly Lys Ile Arg Ala Leu Ala Asn
945 850 955 960

Prc Ala Ile Ser Arg Asn Asn Lys Leu Thr Lys Pro Glu Gln Ile Ser
965 870 975

Thr Glu Ile Lys Ala Arg Val Thx Cys Thr Gly Lys Thr Gln Sexr His
980 985 590

Leu Ser Phe Val Thr Prc Phe Asp His Gln Ile Tyr Met Ala Gly Tyr
995 1000 1005

Asp Lys Asn Met Tyr Val Ser Ile Pro Val Asn hAla Arg Leu Glu
1010 ) 1015 1020 7

Met Asp Val Lys Ser Lys Glu BAla Lys Ile Glu Phe Glu Val Glu
1425 1030 1035

Gln Gln Gln Gln Asp Ser Arg Leu Val His Tle Thr Sex Thr Pro
1040 1045 1050

Tyr Thr Ser Arg Ser Asp Val Met Ala Ile Ser Pro Val Ala Leu
1055 1060 1065

Arg Pro Asn Thr Tyr Val Ile Lys Ser His hrg Asn Asn His Arg
107¢C 1075 1080
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1115 1120 1125 His Ala Val Ser The Thr Val Thr Lys A u G n Ser Lys Phe Tyr
1130 1135 1140 Gn Thr Lau Asn Pro Val Val @dn d@n Asn Leu Lys Lau Ser Ser
64 WO 2004/ 044185 PCT/ SG2003/000266 1145 1150 1155 Gy LygrSob3iddodeys H s
Arg Asn Val WM o Arg 11e Arg 1160 1165 1170 Arg G n Tyr Thr G u Asp
AQu Asn Pro Ala Ile Pro Lys Asp Lys 1175 1180 1185 d@n Pro Asn Ser H's Pro
Arg Arg An GQu Tyr Leu Her Lys Her 1190 1195 1200 Net Ala Leu Thr Ay Asp
Ala Thr Ala Val Val Leu Asp Met Thr 1205 1210 1215 Leu Lys The Qu Gy Pro
Ala Gu Ser Tyr The Thr Thr Thr Val 1220 1225 1230 Ser His Ala Thr Ser Leu
Val Asn Ay Ser Ser Asn Tyr Leu Leu 1235 1240 1245 Phe Tyr Asp G n H's Tyr
Tyr G u A u Lygr kbyis Akg pASmsHl rheThey 150ysl 256 Th26Ay @ps teurHeer Trp Ser Val
Tyr Lys Pro G n Va3 Pro Il e Net A$HP01265 1270 1275309l e Tyr Ser Ala Phe Qu
The Asp Pro Asn Her Lys Val His Ala 1260 1285 1290 Ile Met Asn Ile Ay Lys
Gu Cys Gu Aspy Ghy @hy cDeraiAl @isVate d98141300 118Gy Alha Asnadd e Asp Met Leu
Arg Leu Ser G u Hi& Leu Asp Tyr Val051310 1315 132CGileys Asn Lau Thr Val Ser
Lys Leu Cys Asp His Gu Met Arg Thr 13251330 1335 Lys Arg Asp His Val Len
Pro Ala Cys Apg, Ash S6f wEbre:@ ehnfeg A401,1846211300 vAlanSegiAsp Leu Asn
Arg Val His Val Asplle Asn Tyr As¥eoLeu 1355 1360 123%5 Lys G n His Qu Thr
The Lys Arg Arg Val Tyr Lys Val Tyr Asp

Gln Leu Trp Asp Lys Cys Ser Thr Glu Tyr Ser Glu Ala Thr Ile
113¢ 1135 1140

Ser Phe 1Ile Pro Ser Gln Ser Thr Thrx Arg Lys Ala Thr Phe Arg
1145 1150 1155

Ile Asn Val Asp Gln Lys Tyr Gln Lys Gln Pro Glu Thr Gin Ser
1160 1165 1170

Pro Glu Asp Lew Leu Thx Leu Asn Gln Leu Ser Ser DLys Leu Gln
1175 1180 1185

Lys Asp Glu Pro Lys Gln Arg Gln Gln Glu Ile Lys Lys His Val
1180 1195 1200

Gly Se€r Gly Ile Asn Ser Ala :Leu Leu Ser Cys Ser Asp IleSex
1205 1210 1215

Leu Glu Phe Glu Gly Asp Lys Lys Tyr Glu His Val val Gly Phe
1220 1225 1230

Ala val BRla Lys Ser Asn Ala Asp Pro Lys Ser Arg Val Met Phe
1235 1240 1245

Tyr Tyr Lys Asn Lys Asn Glu 2Asn Lys Gln Gly Ala Leu Glu Ile
- 1250 1255 1260

Axrg Ser Glu Ile Pro Asn Thr Asn Gly Leu Asn Leu Asp Asp Ser
1265 1270 1275

Leu Asp Thr Glu Pro Ser Thr Lys Tyr Asn Met Arg Leu Gln Tyr
1280 1285 1250

Gly Bsn Ser Glu Asn Asp Ala Phe Glu Ile Ser Ala Gln Ala Gin
1295 1300 1305

Leu Ser BArg Ser Gln Glu Arg Lys Gln Tyr lLeu Ile Asn Gln Asp
1310 1315 1320

Pro Leu Tyr His Val Cys Lys Glu Gln Met Gln Glm Lys Asn Phe
1325 1330 1335
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1370 1375 1380 Phe Val Arg Thr His Leu Tyr Pro H's Val Her Qu Asp Val lIle
1385 1390 1395 Val Asp Asn Pro Ala A n Phe Ile Ser Ala Asn The Thr Leu Lys
1400 1405 1410 65 WD 2004/ 044185 PCT/ SG2003/ 000266 Asp | a The
Asn Val SeWQR@4@#418Thr Pro Val Lau 1415 1420 1425 Ser Vﬁﬁ[}f&;&%q&{%&&?ﬁr Ser
Val Arg Lau Gn Ser Trp A n Ser Gu 1430 1435 1440 Met Leu Arg Met Asn Pro
Arg Thr Ser Phe Ala Lys Arg The Ala 1445 1450 1455 Lys Trp Ala Lau Pro Leu
Tyr Tyr Lys Pro Thr Cys Val Val Asp 1460 1465 1470 Ser Ser Tyr Ile Asn Thr
Phe Asp Asn Phe Thr Tyr Ser Ala His 1475 1480 1485 His Ile Val dn Asn Asp
Ala The Tyr TAP Je RrUAAsHYS I98° PE), MEAd0” 149579500 B hLys*The Asn Met G u
Tyr Phe Lys Val ,&I a Phe Lys Pro ‘Ilhr 1505 1510 151 Ser Pro Val Pro Asn Met
Gn Arg Gu Val Leu Val The Leu Arcp; 1520 1525 1530 Asn Ala Lys Ile Qu Leu
Lys Pro Asn. Gsh ‘%% et yPr BYaeln Vg GiSB‘BIlG}AOLYPSTlﬂF Ay ArR/A¥S G u Ay Lys
Arg Val Asp Tyr Hs Hs Hs Sér” Thr 1550 1555 i 60 Asp Leu Asn Val Ser
A@n Asp Arg Ile Ay Tyr Val Tyr Ala Leu 1565 1570 1575 Pro Thr Lys Ala Al a
His Ile Val TFae YPio SBerThiryreGedv |91 Eeh Phe 586 Gly8Levi5&F VakfeThe Tyr Asp Ay
Ser Arg Ile Met ¥F® A n Ala Ser ASA>Met 1595 16003805 Tyr Arg Asn The Thr
Lys Gy Lau Cys Ay Asn Met Asp Gy Gu 1610 1615 1620 Phe Val Asn Asp Val

hiAlGHu [T Ser Ile Sexr Ser Val Gly Gl
Lau Thr Pro Tvp '@;y REy sMeFy FhiplGiu nggo Agp Ser Ile Ser Ser Vel Gly Gln

Asn Val val Glu Gly Glu Val Gln Phe Gln Pro Glu Asp Phe Axrg
14C0 14405 1410

Gln val Asn Val Thr val Arg Asn Thr Asp Glu Glu Thrx Val Phe
1415 1420 1425 ‘

Phe Asn Ile Ser Leu Asn Asn Glu Leu Leu Arg Thr Leu Leu Val
1430 1435 1440

Pro His Pro Val Phe His Ala Lys Cys Arg Phe Ala Gly Leu Met
1445 1450 1455

Gln Gly Gln Gln Asn Tyr Axrg Pro Thr Cys val Ile Asp Gln Thr
1460 1465 1470

Thr Ala Gln Thr Fhe Ser Asn Lys Thr Tyr Ser Val Asn Leu Asp
1475 1480 1485

Lys Glu Pro Thr val val Met Gln Tyr Val Pro Lys Asp Ala Arg
1490 1495 1500

Val Asn Gly Gln Gln Ser Lys Ser Val Glu Gln Leu Leu Arg Glu
1505 1510 1515

Ser Ile Glu Asn Tyr Val Val DLeu Val Arg Gln vel B2Ala Ala Asn
1520 1525 1530

Gln Lys Glu Val Ile Ile Asn Leu Asn His Pro Arg Thr Gln Gly
1535 1540 1545

Lys Thr Val Lys Ile Glu Met Lys Pro Ser Glu Asp Arg Gln Lys
1550 1555 1569

Ser Ala Arg Asn Pro Ala Ala Lys Val Thr Ile Asp €ly Gln Glu
1565 1570 ‘ 1575

Met His Phe Asp Asp Lys Glan Ile Ala Asp lLys Cys Asp Gly Tyr
1580 1585 1590

Val Gln Val Tyr Ala Leu Pro Asn Gly Glu Val Lys Leu Glu val
1595 1600 1605
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1625 1630 1635 Met Ala Leu The Val Ala Ser Tyr Ala Asp Asn Ser Asn Ser Gu
1640 1645 1650 Val Arg Lys Ile Lys Ala Thr G n Asn AQu @ n Thr Cys Val Pro

1655 1660 166§q6d404sige His G n Pro Lei) Val Ser Hs G n M An
66 WD 2004/ 044185 PCIT/ SG2003/ 000266 1670 1675 1680 Val Ilgcffsg;zklg}éo%ﬁé

Thr
Asn
Arg
Ser
Ile
Ser
H s
Lau
Thr
Asn
Ser
Pro

Ser
Asn
Adn
Ser
Asn
Pro
Thr
Asp
Ile
Hi s
Arg
Ile

Ser
Ser
Pro
Ser
Asn
Net
Tyr
Thr
Asp
Tyr
Asn
Adn

<212> PRT

Ser
Ser
Asn
Ser
Adn

Asn

val

Ile

Asn

Lys

Arg

Lys

Tyr

Arg

Cys

y Asp
Ser Au Sex Ser Ser 1685 1690 1695 Ser Ser GQu Ser Hs Qu
Pro Ser Ser Qu Sex 1700 1705 1710 dn Val Asn Lys Ser Lys
Ser Arg Pro Arg Ser 1715 1720 1725 Ser Ser Ser Ser Ser Ser
Gn Ser Asn Gu Sex 1730 1735 1740 Val Len Ala Lys Lys Ile
Ile Ay Pro Lys Pro 1745 1750 1755 Thr Lau Ile Pro Ser Gn
?XQ‘O Als"’pPA%ﬁ"YE)ﬂse“(%s TW6%PP1€736'5G31"‘7389 MVERL FE Y@'n G n Pro Arg
n Asn G n. Phe g 1775 1780 1788 Vval Ser Qu Lys Pro
Net Pro Lau Ile Cys His 1790 1795 1800 Ala Thr G n Ser Tyr
o Phie 6Ty rRsQylys \e Prg 2spg8E Y8 Oy 8%by Ihewm <@y Pro Ala Al a
18 Leu val Lys L38°@y 1820 1823°*P830 Ile Leu Pro Asp Lau
Asn Ay Lys Arg Val Val 1835 1840 1845 Lau Pro Val GQu Ile

Ba PreoS¥alclhagp Aoy HE§SGuIBHSPHLBDr oM @wo Kpr<211> 2587
1640 1645 1650

Cys Val Thr Arg Asp Thr Arg Lys Phe Val Glu Ser Tyr Gln
1655 1660 1665

Glu Lys Gly Gln Gln Trp Arg Asn Ser Pro Ser Glu Gln Cys
1670 1675 . 1680

Lys Lys Val Leu Pro Leu Tyr Thr Asn Val Ile Sexr Asn Gln
1685 1690 1695

Gly Ser &ln Met Arg Thr Lys Leu Ala Ser Gly Thr Val Met
1700 1705 1710

His Arg Tyr Ile Glu Glu Asn Gly Glu Ile Cys Phe Thr Ile
1715 1720 1725

Pro Leu Pro Val Cys Asn Thr Ser Val Lys Gln Val: Val- Thr -
1730 1735 1740

Asn Val Pro Val His Cys Ile Gln Gly Thr Lys Thr Ala Tyr
1745 1750 1755

Tyr Lys Ser Leu Ile Asp Gln Gly Gly Asn Pro Asp Phe Ser
1760 1765 1770

Lys Ser Glu Thr Arg Thr Aala Arg Met Glu Val Ala Ala Gln
1775 1780 1785

Asn
1730

<210> 10

<211> 1862

<212> PRT

<213> Blattella germanica

<400> 10

Met
1

Ala

val

Thr Txp Rsn Rla Leu Leu Cys Cys Leu Leu Val Ser Ala Rla Ser
5 10 15

Ile Thr Pro Gly Trp Leu Pro Ile Asn Ser Gln Leu Asp Tyr His
20 25 30

His Gly Arg Thr Phe Ser Ser Leu Phe Gln Val Ala Asn Gln Tyrx
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<213> Mar supenaeus japonicas <400> 11 Net Thr Thr Ser Ser Leu Leu Phe Val
Lau Ala Leu Val Ala dy Ay 15 10 15 Leu Ala Ala Pro Trp Ay Ala Asp Leu

Pro Arg Cys u Cs 20 25 30 Prolle Ser Ay Ser | a
Tyr dn Pr o“ﬁ%‘m@{f‘@hr Tyr 35 40 45 67 WD 2004/ 044185 nct G EBY Bl o
Thr Tyr G n Tyr Ser Ay Lys Ser Arg Val Gn Leu Lys Ay Val Asp 50 55 60

Asp Ay Val Ser Qu Thr Au Trp Ala Ala Arg Val Asp Leu Thr Trp 65 70 75 SO
Ile Ser Pro Cys Asp Val Ala Ile Her Phe Asn Asn Met Lys Met Asp 85 90 95

Ay Ala Arg Gy Proagle Ala Al a Argu;l'hr Lev Qu Arg.Hs Pro Lau 100 105 110
Val Val Ala Val Val"Asp Gy Arg Val G n Hs Val Cys Ala H's Pro 115 120 125
Asp Asp Qu Pro Trp Ala Ile Asn Leu Lys Lys Ay Val . Ala Her Ala 130 135 140
The A n Asn Her 9lvellPr b2\HEY: I'a6 Aer ArBhbewier Hey Aserhrdl 3soVBte TRP 145 150 155
160 Val Thr 4 @’Thr Asp Val VaI55Gy Lys Cys Pré%Thr Thr Tyr Gn Ile 165 170
175 du Thr Qu Gy GQu Lys Val Ile Val Vval Lys Qu Lys Asn Hs Arg 180
185 190 Hi s 8 IEnIG ﬂhIAIGQY-E;-yF RLOTHEhELlWPALe Alw P8R (FeThProPFat AP Pro Trp 195
200 205 Leu ®ys Ala Pro Leu ®ro Ile Gu G u’Ber Lys Her dudys Lys Gn 210
215 220 Qu lle Thr Asn Ay Ile Tyr Thr Her Ile Met Cys H s Asp Lys Asn

225 230 235 240 Glnl BheVaér Aeg @y Orrfl Bspl 6l Gy vkl @rd\spl§ln Ilasys' L¥al A u Ala Asn
G n 245 250 255 85 30 ? .

His Trp Asp Val val Pro Met Ser Gln Gln Pro Phe Gln Ile Glu Leu
. 100 105 - 110

Asn Ser Arg Gly Glu Val Arg Lys Leu Arg Val Asn Lys Phe Val Glu
115 120 125

Leu Trp Glu Ile Asn Met Ile Lys Ala Ile Ile Ser Gln Leu Gln Val
130 135 140

val val Asp Glu Asp Lys Lys Val Tyr Arg Val Phe Glu Ser Thr Val
145 150 155 160

Thr Gly Arg Cys Glu Ala Leu Tyr Glu Val Asp Kis Leu Tyr Pro Thr
165 170 175

Thr Tyr Leu Asn Pro frp Gln Trp Thr Gln Gln His Asp Thrx Lys Leu
180 185 190

Arg Ile Met Lys Thr His Gln Phe Thr Asn Cys Arg His Asn Ser Ala
195 200 205

Tyr Lys Leu His Phe Asn Ala Phe Glu Tyr Phe His Leu Lys Gln His
210 215 220

Lys Prc Glu Thr Phe Leu Ser Asn Ser Ala Val Ser Arg Val Ile Rla
225 230 235 240

Asp Gly Asp Asn Leu Lys Asn Phe Thr Phe Tyr Ser Gly Glu Thr Ile
245 250 255

His Lys Ile Val Leu Asn Pro Glu Ile Tyr Rsn Lys Gln Lys Gly Met
260 265 270

Leu Val Ser His Ile Asn Val Thr Val Glu Arg Lys Gly Arg Glu Leu
275 280 285

Thr Val Ile Asp Tyxr Glu Leu Arg Asn Val Gly Asp Leu Ser Tyr Ser
250 295 300

Thr Ser Leu Val Lys Ala His Ser Met Arg Asn Ser Ala Ser Met Asp
305 _ 310 315 320
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Gn
Thr
H s
Met
320
335
Lys
Ile
Val
Leu
Asn
Arg
Tyr
Arg
Ser
Lys
Al a
Al a

Ser

Thr

Leu Hs Phe Ile Her Qu Thr Thr Asp Thr Her Ala Ile 260 265 270

Alalle Pro Arg Ay Qu Met His Ile Au Her Leu Leu Tyr Asn 275 280 285

Au
Lys

Thr

d uW

p Pro Qu Leu Ala Pro Gu Leu Asp G 5 300
Bﬁé"@i”&su Lys Thr Lys Asp Thr Val Gn A a G%ﬁ"g@@g’?ﬁglo 315

Ala Ala Leu Val Ala Lys Ala Leu H's Leu Leu Arg Arg Val Pro Gu 325 330
WD 2004/ 044185 PCT/ SG003/ 000266 Thr Val Val Val GQu lle Ala Gn

68
Val
Phe
Met
Al a
Ile
Pro
Cys
I'le
Ile
Al a
Al a
Al a

Arg
Leu
Val
Leu
du
Net
Arg
Al a
Ay
Lau
Gn
Al a

An dy H's Tyr Cys 340 345 350 Ser Asp Ser Ala Lys Leu G u Her
Asp Ala Val Ala Phe 355 360 365 Leu Hs Qu Ser Ay Ala Val Lys
G G Usehl Gorl 84k ASH se3dr 303 2805e,Chyr ALP oBl &selhie.Gy Ay Arg
Tyr Thr Ala Abzs Leu Tyr 385 880 395 400 Lews¥hr Pro Arg Pro
Ala Val Lys Ala Lau Thr Pro Leu 405 410 . 415 Phe GQu Ser Pro
9 58875kt Loy ke N .M a Al S8 5.A20: 420 430 et Val Asn His
Eigs STErS Pr gx;engs Cys bs a ngg u Al aser435r 440 445 Pro val Qu
GQu lle Lau Ala Ala Lys Val Gn Ay H's 450 455 460 Cys Ser Pro

al du.duy L u.g I LA A 70 475 480 The
é‘i’, Sﬁ‘s‘br:?.‘glielfjs"eg@“ %ﬁ L%E:?ﬁ?’ﬁ% A alg’&rﬁ?gifé %@5 490 495 Al a
Cys Ile Gn Lys Gn Gy Lau Qu Thr Ser Ile Arg 500 505 510 Val

G0 A8 TG ALl G A 3,850,043 ASPeAy 91910, Akd mRl5 520 525
370 375 380

Glu Gln Pro Val Thr Phe Arg Pro Arg Arg Gln Leu Phe Gln Gly Glmn
385 390 385 400

Asp Met Ser Glu Glu Glu Thr Glu Gln Asn Pro Glu Ile Ile Pro Ala
405 410 415

Asn Leu Leu Pro Thr Tyr Asn Leu Ile His Asn Thr Lys Gln Val Asp
420 425 430

Val Asp Pro Val Gly Val Rla Val Arg Leu Ser Lys Asp Ile Ala Ala
' 435 . 440 445

Asp Leu Gln Gly Glu Pro.Arg Val Gly Glu Asp Arg His Ile Leu Pro
450 455 460

Arg Phe Thr Ile Leu Val Arg Leu Leu Lys Gln Leu Lys Val Ser Gln
465 470 475 480

Ile Met Glu Ala Ala Arg Lys Leu Tyr Lys Leu Glu Asn Asp His Pro
485 490 485

Asn Tyr Met Asn Trp Asp Thr Trp Arg Val Tyr Arg Asp Ala Val Ser
500 505 510

Gln Ala Gly Thr Trp Ser Ala Leu Asn Ser Ile Gln Gln Phe Ile Ser
515 520 525

Ser Glu Met Val Glu Pro Lys Glu Ala Ser His Leuw Ile Thr val Leu
530 535 540

Pro Ala Ala Val Ser Asp Lys Asn Lys Ala Tyr Leu His Phe Leu Phe
545 550 555 560

Glu Met Thr Lys Asp Pro Val Phe Lys Asn Met Thr Tyr val Asn Thr
565 - 570 575

Ser Leu Val Leu Ala Phe Ser Glu Val Ile His Glmn Val Glu Met His
580 585 590

Gln val Arg Asp Leu Lys Ile Lys Ser Val Tyr Ile Pro Tyr Leu Val
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Val
Val
560
575
585
600
Phe
Phe
Pro
Val
Ay
Leu
Al a
Thr
Phe
The
du
Ser

G@n
Arg

Lys Lau Val Asp Ile Ala Thr Arg Pro Thr The A u Thr G u 530 535 540
Ile Ala Ser Tyr Leu Ala Ala Ile Arg Cys Ala Qu Lys Qu 545 550 555

Hs Lau Qu @n Ile Ile Qu Lys Ile Ser Gu Gu Qu pepsdhbdosmireo65 570
Val AN HOYOBARS val Leu Gy His Leu Ile Asn Ile dn d'u Ser Thr 580

590
605

Cys Pro Thr Lys Qu Asn Leu Lys Tyr Lau Lau Thr Asn Val Val Ile 595
69 WO 2004/ 044185 PCT/ S&003/000266 Pro Thr Asp Phe G u Lys Asp
Lys Phe Ser Arg Asn Val Gu 610 615 620 Met Ser Tyr His Ala Pro Al a
Met Gy Ala Asp Leu GQu Ser60625 630 635 63& Asn Ile Ile Tyr Ala
Ser Phe I1e*Pro Arg Ala Val®%Asn Leu 645 650°655 Asn Met Lys Ala Al a
GQu Thr H's Net Asp Lau Ala Qu Ile 660 665 670 Ay Ala Arg Phe Qu
Asp Sér dlbefie siGher Glg Yee UyPh@luGhyn AgY5ep80e685 I 1@ u Ay Tyr
Lys Al a“tir Phe Ay Lys 9%Fe Net G n Asp %890 695 700 1le Thr @y The
Gu Lys Ay Leu Lys Val Met Qu His Ile 705 710 715 720 Lys Gn
Arg Thy TyysThar gisSeila [Lee GAgpvaSeThrSely Wer Thi eiiSerle/R& BB 735 Asp Phe
Lys f8¢ Tyr Ay Gu &Y Arg Ser Hs At Hs Ala 7405%%5 750 G u Val
Arg Ile Net Ay Hs Gn lle Thr Tyr Ala Asp Val 755 760 765 Al a
Leu Irys elyandabroliyr Alla JAspsihhred ags he 1@k uwrhfheisThes 870 775 780 The
Phe Gu Qu Ser L&A T u An Net L§¥® Gy Leu Asn L& 785 790 795 800

Arg Leu Phe Met Val Gln Ser Leu Glu Arg Val val Glu His Asn Pro
660 665 670

Arg Lys Val Ile Asp Leu Leu Leu Ser Leu Tyr Leu Asp Gln Asn Glu
675 680 . 685

His Ala Bsp Ile Arg Val Glu Ala Leu Phe Leu Leu Met Lys Ala Asp
690 695 700

Pro Ser Ile His Val Leu Lys Met Val Ala.Glu Leu Thr Bis Thr Glu
705 710 715 720

Ser Asn Asn Gln Val Leu Ser Ala Ser Gln Ser ARla Ile Lys Ser Ala
725 730 735

ala asn Val Glu Gly Asp Ile Tyr Ser Glu Met Arg Arg Lys Ala Lys
740 745 750

Ala Val Glu His Len Leu Ser Thr Arg Asn Met Asp Val Ser Tyr Sexr
755 760 765

Lys Ser Tyr Leu Tyr Gly Tyr Lys Ser Lys Lys Ile Asn Tyr Asp Ser
770 775 780

Leu Tyr Asn Leu Asn Tyr Ile Gly Ser Glu Asp Ser Ile Tyr Pro Lys
785 790 795 800

Ser Met Leu Leu Asn Ile Phe Thr Asn Asn Leu Gly Arg Ile Asn Thr
805 810 : 815

His Val Gln Lys Gly Tyr Met Val Ser Ser Met Thr Asp Leu Trp Glu
820 825 83¢

Ala Phe His Thr Ile Tyr Lys Lys Asp Asn Gly Ser Pro Thr Asp Pro
B35 840 B45

Lys Thxr- Leu Val Lys Phe Val Glu Gly Asn Leu Lys Tyr Phe Asn Met
850 855 860

Gly val Gln Lys Phe Trp Ala Phe Asp Asn Thr Thr Phe Ser Asn Ala
ge5 870 875 880
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Asn
Il e

Pro
dn
880
895
Ile
Lys
I'le
Cys
Tyr

Met
Asn
Pro
Ser
Ay

Thr
Adn
Leu
Ay
Al a

Ala Arg Thr Ala G n Leu Tyr Net Asp Tyr Ser Leu Pro Thr 805 810 815
@y Thr Pro Leu Lys Leu Lys Leu Ala Gy Thr Ala Val Ala 820 825 830
Lys yAspTheAsnIIeAIaGnIIeLauSerAs 835 840 845
Asn"Y_l\@E{mg“ﬁ“ r Ile Lys Leu The Pro Ala Leu SeFCT/§82%’8’@°”§S(S 860
Thr Ay Phe Val GI y Phe Gu Cys Arg Lau Thr Arg Val dy 865 870 875

Ile Au Net Qu Asn Thr Ile Ser Ser Ala Thr Ay Ala Ser Ile Asn 885 890
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WD 2004/ 044185 PCT/ SG2003/ 000266 Ile Arg Thr Thr G u Asn Lys Lys
Met Gu Leu u lle Pro 900 905 910 du Lys Net Gn Leu Lau Asn Ile

G u Tt TyL doot:Vabadl s 2915920, B8 AoorialyGeyoligs dags Leu Thr Lys
Pro Pro Thi Val ArggsAsp 93 90 "Val  Arg Val sBer His Ala Ala

Asn Ala Val Gu Pro Val Lau 945 950 955 960 Gy Ile Lys Val Cys

Ile [ Bhe g 9@ 9170 .As0 Gy Lau Pro Lou
Pro ﬁ?ge %(F;’ i QThlEygySLg%Ju ‘?yr SAf Sl 980 98 9950 Lys IAI a Asp Pro Ser
Ay Tyr Leu Met Thr Ala Al a IIe Lys 995 1000 1005 Asn Lys Lys Ay

Phe I Le s Leu, Asn Vi 101510 y Ala Thr Thr
Ar g Allpléo é};sh ?Egtbh&fhirﬁngﬁu ger 5 yr P%e %’6%’% 8%) SiﬁégoLSGé" Qududy
Ile Val Ser AI a Lys Lev Asp Ser Ser 1040 1045 1050 Ser Ile Ala Ala

T P ALQ'\J -'E:I;:’] Lys Tyr AsnAts;-Py glu Pge l'éer I¥.e lco.l 5Th%‘0§ %9a65.bys Thr

930 935 940

Asp Val Pro Met Ser L.eu Glu Asn Phe Met Asn Ile Thr Gly Ser Ile
945 950 955 960

Asn Leu Met Phe Ser Gln Met Tyr His Rla Gln Leu Ala Phe Sexr Thr
965 970 975

Ala Phe Asp Asn Lys Glu Tyr Ile Ser Gly Leu Asp Arg Lys Val Glu
980 985 290

Val His Val Pro Val Lys Phe Gln Ile Asn Leu Asp Phe Lys Asn His
985 1000 1005

Asn Gly .Phe Ile Arg Ile Ile Pro Leuw Phe Thr Asp Arg.Asp Tyx
1010 : : 1015 1020

Asp Val Len Gin Trp Gln Thr Ile Pro Tyr Thr Thr Ile His Asn
1025 1030 ’ 1035

Val Pro Asp Phe Glu Thr val Tyr Met Asp Gln Leu Phe Lys Leu
1040 1045 1050

Ile His Val Arg Lys Thr Ala BRis Phe Glu Lys Lys Met Gly Glu
1055 10840 1065

Asn Thr Gly Ile val Phe Lys Val Lys Tyr Asp Thr Asp Gln Glu
1070 1075 1080

Phe Leu Asp Thr Lys Trp Phe Leu Asp Glu Phe Lys Val Leu Gln
1085 1090 1095

Leu Phe Thr Gly Leu Asn Tyr Asp Val Pro Thr Lys Asp Ile Phe
1100 1105 1110

Tyr Asn BAsn Leu Thr Val Tyr Tyr Asp His Glu Asp Thr Lys Asn
1115 1120 1125

His Ala Val Ser Phe Thr Val Thr Lys Glu Gln Ser Lys Phe Tyr
1130 1135 1140

Glu Thr YLeu Asn Pro Val Vval Gln Gln Asn Leu Lys DLeu Ser Ser
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H s
Al a
Ser
Arg
Lys
Thr

Lys Ala Met A u Thr Tyr Val Lys
Ile Ser Arg Ay Ile Lys Lau Asp
Aa Ay wySodddefgse G u Val Asn
Arg Phe Thx Pro Qu Ser Hs Ile
Lys Thr Asn Ay Pro Gu Val Asn
Arg Asa Ala Leu Ala G n Tyr Phe
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Ay
Pro
Trp
Ser
Asp
Pro
Arg
Lys
Lys
Tyr
Val

Val Tyr Pro Ala 1160 1165 1170

Phe
Net
Val
Val
Val
Asp

Arg

Asp Tyr Ay Gn lle
Ile Val Lys Qu Qu
Phe Ser Gy Arg Se
AQu Ala Lys Phe I
Asp Val Ile Cys Arg

Leu Asn Ile G u Val
Gy Ala Asp Phe Net Gu The Ser Pro Qu

Tyr

Ile Pro Lys Val

1070 1075 1080
1085 1090 1095

FCTRAS 15

1130 1135 1140
1145 1150 1155

Ser

Ile Lau Leu

Val Ala Leu #r‘§ .1175 1180 1185°Lys Met A u Val*3Hi s Ala Asn Thr Vval Ala

Lys Leu Ala Ser 1190 1195 1200 Tyr

lle Arg Gu Ay Ser

Gn Ser Ay Gu

Arg G n Lay 1jse 1:2061n230 ul2khy Ser vAk ayEh®erd yss Lety Seé adeys Ay Arg Asn
Ile Ile Tyr M0 1220 1225 12365Gn Ala Thr H!E%ys Ile Gn @y Thr Leu

G n Asn Il e Val 1235 1240 1245

Ile Qu Asn Qu Ala Thr Val

Gu Val dy

Ser Ser Tady &g 4%50hr ci2%%p k360 »8h @rbefiaTyre Asp Li£a2Phaydyr Hs Pro Gu

Met Ay Ala Bg5 1265 1270 12%80 Val

d u Val

T Arg Thr Ala Gy Asn Qu

Val Ala Qu Net 1280 1285 1290 du Ala lle Tyr Gn Asn Thr Ay G u Lys
Tyr Thr Lys #he ash20& £300:4305 hes ovalar@ @:Aha; PEer Gy skyr 1le Arg Pro

Arg Ile Gu AW 1310 1315 13205

Met Ala Leu Thr Gly Asp Ala
1205 1210

Let: Lys Phe Glu Gly Pro Ala
1220 1225

Ser His Ala Thr Ser Leu Val
1235 1240

Phe Tyr Asp Gln His Tyr Tyr
1250 1255

Cys Leu Ser Trp Ser Val Tyr
1265 1270

Ile Tyr Ser aAla Phe Glu Phe
1280 1285

Ile Met Asn Ile Gly Lys Glu
1285 1300

Ala Asn Ile Asp Met Leu Arg
1310 1315

Lys Asn Leu Thr Val Ser Lys
1325 1330

Lys BArg Asp His Val Leu Pro

1340 1345,

Ala Ser BAsp Leu Asn Arg Val
1355 1360

Lys Gln His Glu Thr Phe Lys
1370 1375

Phe Val Arg Thr His Leu Tyr
1385 1390

val Asp Asn Pro Ala Gln Phe
1400 1405

Thr

Glu

Asn

Glu

Lys

AsSp

Cys

Leu

Leu

Ala

His

Arg

Pro

Ile

Ala

Ser

Gly

Glu

Pro

Pro

Glu

Ser

Cys

Cys

Val

Arg

His

Ser
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val val Leu
. 1215

Tyr Phe Thx
1230

Ser Ser Asn
1245

Lys Lys Axg
1260

Gln val Pro
1275

Asn Ser Lys
1290

Asn Gly Gly
1305

Glu His Leu
1320

Asp His Glu
1335

Arg Asn Serxr
1350

Asp Ile Asn
1365

‘Val Tyr Lys

1380

Val Ser Glu
1395

Ala Asn Phe
1410

Asp

Thr

Ty

Asn

Ile

val
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Asp

Met

Thr

Iyr

Val
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Thr
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Thr
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val
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1le
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Thr Ala Qu Gu Gu Thr Ay Ay Axg Tyr Ala Leu A u Ser Ala 1325 1330 1335
lle Lys Tyrhy&Ghdosfdsdisér g Thr Val Phe Gu Val Thr Gy Pro VatT/sG3dB/08@66 1350
Met Ala Arg The Thr Ser Lys Thr Ala Lys Leu. Gn Ala Asn Ile 1355 1360 1365
Lys Lau Ser Ala Met Ala Ser Gu Pro Tyr Ilelle Ay Ala Asn 1370 1375 1380
The Val The Ay Asn Lys Lys G n Met Ile Ala Met Qu Ile Lys 2385 1390 1395
GQu Arg Au GQu Pro Val The Ay Val Gu Trp Lys Met Val Gn 1400 1405 1410
GQu Ser Ala Qu Lys Thr Thr Leu Ser Ile Ala The Val Lau Pro 1415 1420 1425
72 WO 2004/ 0444 88n PGHL S@3003 0266 vAl Bel alicldie fH:u Asnvdilysedal Asp Al a Val
Ile Thr Qu AspiBgt 1430 1435 144620 Val H s Val Se#25The Asn Asn Let Val Let
Pro Lys Thr Ser Tyr 1445 1450 1455 Arg Arg Arg Val Lys Gy Phe Al a Asp' Val
Asn Ile Gy QuvyhyS psA40Q A468er 144D rAf deflcdn AR Ml dEnns&heiSer Trp Asp Ala
Asp Lys Ser Proi@wu 1475 1480 148%5 Lys Lys Let Vmd4oVal Asp Ala Ser Let Ile
Ser Ser Pro Ser Asn 1490 1495 1500 Pro Gy Hs Ala Qu Ile Hs Ay Asn Ile
Val 11e Ala GlyaGhuadaNs LA off Qelhe s MR ysplead | e Let Thr Ala
Thr Asn Let Let 1@&mn 2520 1525 153850 Tyr Met GQu AesGn Asn Ay The Lys Let
Let Let Thr Thr Pro 1535 1540 1545 "wer G n Lys Thr Ile Val Let Ay Ala Ser

Cys Asp Val 1@,5\ Bl a1a 13X olRap o069,y G 2& YnTheys Thai THI kys Val Val  Ser
Val Ile @u Tyr 1bys Asn 1565 157@46557% 1470

Ser Ser Tyr Ile Asn Thr Phe Asp asn Phe Thr Tyr Ser Ala His
1475 1480 1485

His Ile Wval Gln Asn Asp Ala Phe Tyr Thr Ile Leu BAsp Ile Pro
14590 1495 1500

Gln Lys Phe Asn Met Glu Tyr Phe Lys Val Ala Phe Lys Pro Thr
1505 1510 1515

Ser Pro Val Pro Asn Met Gln BArg Glu Val Leu Val Phe Leu Arg
1520 1525 1530

Asn Ala Lys Ile Glu Leu Lys Pro Asn.Gln Gly Met Pro Glu Val
: 1535 1540 1545

Tyr Val Glv Gly Lys Arg Val Asp Tyr Asn His His His Ser Thr
1550 1558 1560

Asp Leu Asn Val Ser 6ln Asp Arg Ile Gly Tyr Val Tyr Ala Leu
1565 1570 1575

Pro Thr Lys Ala Ala His Ile Val Phe Pro Ser Tyr Glu Ile Glu
1580 1585 1590

Met Phe Tyr Asp Gly Ser Arg Ile Met Ile Gln Ala Ser Asn Met
1585 le00 1605

Tyr Arg 2Asn Phe Thr Lys Gly Leu Cys Gly Asn Met Asp Gly Glu
1610 1615 1620

Phe Val BAsn Asp Val Leu Thr ©Prc Trp Gly Cys Tyr Ala Lys Asp
1625 1630 1635

Met Ala Leu Phe Val Ala Ser Tyr Ala Asp Asn Ser Asn Ser Glu
1640 1645 1650

val Arg Lys Ile Lys Ala Thr Gln Asn Glu Gln Thr Cys val Pro
1655 1660 . 1665

Gln Phe His Gln Pro Leu Val Ser His Gln Met Arg Leu Ser Gln
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Met Gu Mh Lys Gu Tyr Lys Tyr Thr Ser Val Ile Ala Leu Au 1580 1585 1590
Lys Let Ay Ay Pro Tyr Asn Tyr Val Val Lys Ala Lys Val Ile 1595 1600 1605

Tyr Lys @ nwﬁz%oa.ﬁ#l hr dn QQu lle Met Let u Thr Qu Vallcﬁg(%,%g%%gﬁlwo

Lys Hi s

Adn

ro Gu Gn Hs Let Val Ala Phe Lys Val 1635

Ay Ala Lys Ala Pro Val Leu Lys Net Pro Let Met Ile Ala The 1640 1645 1650
Ser Ile H's Asn Thr Arg Gy Ser The Val Ay Phe Cys Lys Ile 1655 1660 1665

G u Arg Asn Thr Pro Ser Asn Val The Au Trp Lys Ile G n Met 1670 1675 1680
73 WD 2004/ 044185 PCT/ SG2003/000266 Thr Pro Qu Gy Ay Ile Gu Val VvVal Gn

Ala Ay
H s Al a
Gan G u
Thr Thr
Ay Arg
Pro Asn
Al a Asn
Val Arg
Ala H's
Leu Asp

Leu
Val
Thr
Tyr
Al a
Lys
H s
Met
Tyr
I'le

Asplfite 2685 1690 16935 Lys Ala |le A8% G u Val Leu Lys Ile Val
Val Thr 1700 1705 1710 Phe Au Qu u Ay Tyr Gan Ala Tyr Ay
MNiarlysryd 745 214 2Qp 1025 seFyderGodr Fo of¥ OsPh&edexArg Pro Ser Pro
Ileiddst 1730 1735 17400 Gan Met Arg Th¥S Pro Thr Arg Thr Ile Qu
Lys Leu 1745 1750 1755 Ser Pro Arg Qu Ser Gy Ile Lys Phe Tyr
Y sk Sciul 860 pld 630 1600 ashl arGdt AR sbySsdyafddaVal Ay Tyr Lys
Gani@oy 1775 1780 178%5 Ser Trp Ay ®GIm H s Ala Sex Asn Ile Qu
Asn H's 1790 1795 1800 Pro Thr Leu Pro Lys Pro Ile Met Val Ala

di vay aAsr;@gé s1810s %5 cihl®oQsh RMaIhr bl ey, Ay Thr Ile Gn
Pheifrso 1820 18251 0 1725

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu Ser Asn Glu Ser
1730 1735 1740

Val Leu Ala Lys Lys Ile Ile &sn Asn Gln Ile Gly Pro Lys Pro
1745 1750 1755

Thr Leu Ile Pro Ser Gln Ser Pro Met Thr Sexr Asp Asp Lys Cys
1760 1765 1770

Met Thr 6ln Gln Pro Arg His Thr Tyr Tyr Glu Asn Gln. Phe Cys
1775 1780 1785

Val Ser Glu Lys Pro Leu Asp Thr Cys Met Pro Leu Ile Cys His
17940 1795 1800

Ala Thr Glu Ser Tyr Thr Ile Asp Val Asn Phe Tyr Cys Val Pro
1805 1810 1815

Leu Gly Pro Ala Ala Asn His Tyr Met Lys Leu Val Lys Lys Gly
1820 1825 : 1830

Ile Leu Pro Asp Leu Sexr Arg Asn Arg Asn Gly Lys Arg val val
1835 1840 1845

Leu Pro Val ¢lu Ile Pro Ile Gln Cys Glu Pro Val Leu Asn
1850 1855 1860

<210> 11

<211> 2587

<212> PRT

<213> Marsupenaeus japonicus

<400> 11
Met Thr Thr Ser Ser Leu Leuw Phe Val Leu Ala Leu Val Ala Gly Gly
1 5 10 15

Leu Rla Ala Pro Trp Gly Ala Asp Leu Pro Arg Cys Ser Thr Glu Cys
20 25 30

Pro Ile Ser Gly Ser Pro Lys Leu Ala Tyr Gln Pro Glu Lys Thr Tyx
35 40 45
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Ser
Leu
du
Al a
Hi s
Val
Cys

Lys
Lys
Gn
Ay
Lys
Asn
Ser
Al a
Ay

du
Au
Gan
Thr
Pro
Asn
Phe
Asn

AQu Asn Lys Ile Thr Gay Thr
Asn Ala Ile Arg Val
Val wasxe04Ai4e145ys Al a || e Val
Phe Ala Len Asp Val
Val Phe Ala Leu Ala Ala Lys
Ala Ala Ala Thr
AQu lle Thr Al a Val
Ay tireTydr gld Iter 9gs Alyaryd eeAhag Ash Ahalddr oysAksy Phe Asp940 1945 1950
74 WD 2004/ 044185 PCT/ SG2003/ 009266 Gy Lys Ty¥® Asn Ile The Sex Lys Net Cys
Pro Ala The Ile 1955 1960 1965 du Len Thr Thr Net Arg Hs Ay Ay GQu
G n Tyr Adpr cAl @a1 597 %1199 d0860rAnga IR AdyywadiemspALen Ty ®p0 Asp Thr Al a

Aa dy &l

Val

A u Net Thr

Val

Val

Al a Val

Vval

Asp

Phe

145

val

Glu

His

Leu

" Glu

225

Ile

Glu

Thr

His

Met
305

Ala

Tyr

d

val

Asp

13¢0

Gln

Thr

Thr

cys

Lys

210

Ile

val

Ser

Ala

Glu
290

Lys

Ala

u

Ala

115

Glu

Asn

Glu

Glu

Gln

195

Ala

Thr

Arg

Thr

Ile

275

Thr

Glu

Leu

d u Val

Val

Phe

Phe Thr Val
Ala du

Len Gn Thr Gan Arg Ile 1835 1840 1845
Phe Leu Thr Ay Lys Ile 1850 1855 1860
Thr Val Ala Tyr Al a PrRCTISBD0I@PR61875
H's Lys Thr Pro Ser Thr 1880 1885 1890
Tyr Asp Lys Thr Ser Ala 1895 1900 1905
GQu Mt Au Gn Arg Pro 1910 1915 1920
Pro Qu Gu Au Val Pro 1925 1930 1935

1985 1990 1995 Val Al@5Ser Ay Arg Al#Gu Gu Ile Arg
Al a 2000 2005 2010 Al a Val Lys Len Ala Ser Pro Thr Net Len
Val G n Net sél @ro 20422020 2O2D1Mger Ghy RBhoast MetGps Aba acbn Val Len Met
203®52035 2040 dQ.u9fyr Qu Lys AlasAla Val Len The Lys
Val Net 3 u 2045 2050 2055 Val Val H's Phe Lev Qu Sly Gu Al a Ser

Lys g y ?_ﬂyeniéi firg 20603065 RO/Q1TReg 6o 136rc1965rChitk besl V@l Thr. Leu Len
a Lys u

2075 2090 .

val val Asp

Pro

Ser

Thx

Gly

180

Gln

Pro

Asn

Pro

Leu

260

Pro

Met

Ile

val

Trp
Ile
Asp
1635
Glu
Arg
Leu
Gly
Ala
245
His
Arg
Lys

Cys

Ala
325

Ala
Pro
150
Val
Lys
Tyr
fro
Ile
230
Ile
Phe
Gly

Asp

Glu
310

Lys

2085105 110

Gly Arg Val Gln His val Cys Ala His Pro
120 125

Ile Asn Leu Dbys Lys Gly val Ala Ser Ala

135

140

Ser Leu Ser Thr Val Ser Ser Gly Met Thr

155 ' 160

val Gly Lys Cys Pro Thxr Thr Tyr Gln Ile

170 175

val 1le Vval Val Lys Glu Lys Asn His Arg

185 1%0

Pro Thr Pro Ala Glu Thr Pro Ala Pro Trp
200 205

Ile Glu Glu Ser Lys Sex Glu Cys Lys Gln

215

220

Tyr Thr Ser Ile Met Cys His Asp Lys Asn

235 2490

Gly Ile Tyr Lys Tyr Val Glu Ala Asn Gln

250 255

Ile Ser Glu Thr Thr Asp Thr Ser Ala Ile

265 270

Glu Met His Ile Glu Ser Leu Leu Tyr Asn
280 285

Pro Glu Leu Ala Pro Glu Leu Asp Gln Leu

295

300

Lys Thr Lys Asp Thr val Glu Rla Glu Ala

315 320

Ala Leu His Leu Leu Arg hyg Val Pro Glu

330 335
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Aulle Gn
Phe Asp Thr
Ser The Val
Len Len @ n
Arg The dn

Il e Val Net
Lys Val Len
Phe Arg Ile

Val @y Asn
Arg Val Ay
Tyr Il e Net
Ala Gn Arg
Sex Ile Qu
H's Arg Pro

Pro Asn Pro
AQu Tyr Ile
Asn Phe Ile

AQu lle Tyr Arg
Gnillelle Arg

| Tyr
\ﬁdli godg‘;foﬂuygn Ser
Gy GQu Phe Qu
GQu Ala Thr Arg

Len Asp Val

Len

Val Lys Arg Gu
75 WD 2004/ 044185 PCT/ S&2003/000266 Pro Gn Gn Tyr Gn Ala Ile Thr H s Val
Yat vhptva22d0 @R1512228 ¢1AlgsMetl henc@ rLARgs Asp &al A u |le Val
Len Met 2985 2230 2235 Ly¥°Met Pro Ala VAPGn Arg Ile Ile Asp

Asn Hi's 2240 2245 2250 The Hi s Ser

Asp
Asp
The
Val

dy
Net
Au
Val

Il e Len Sex
Ile Len Al a
Ay Val
Asn Ile lle
Il e Thr
Ala du Thx
Gnlle Arg
Tyr Qu lle

Trp
Au

Asp
Ser
Sex
Adn
Ile
Ay

Al a

Len

Al

Pro

a
Al
I
a

d

Ser

a Arg lle

Val

Val

ulle Val
a |le Q BCTHEA03890266 0145
e Met Sly 2150 - 2155 2160
u Val

Pro

Lys Val

uSin Tyr

Lys G n Val

2090 2095. 2100
2105 2110 2115
2120 2125 2130

2165 2170 2175
21B0 2185 2190
2195 2200 2205

The Ala Val G n

Val nVplse2265 22602265 seBenelmr lduerdeniSesl Gia sxen Len Tyr Val
Arg G rg552270 2275 2280%@y Asn Ay Il é&8G n Val
Len Tyr 2285 2290 2295 Ser
LLe alhre12390 23012310 wybbtibhea WincAseid ene ldeg Rhe Ala Tyr. Len

Len Thr

Pro3rbe 2315 2320 2325 Pro Val
Pro Arg 2330 2335 2340

Gly Arg Ala Thr Gly Gly Arg Leu Ala Leu

385

Leu Thr Pro Arg

Phe Glu Ser Pro
420

Met Val Asn His
435

Pro vVal Glu Arg
45D

Cys Ser Pro Ser
465

Phe Lys Ala Leun

Ala Ala Ala Gln
500

Val Ala Ala Ala
' 515

Val Gln Lys Leu
. 530

Val Arg Ile Ala
545

His Leu Glu Gln

Val Arg Gly Phe
580

Cys Pro Thr Lys
595

Pro

405

Arg

Tyr

Ile

Ile

Gly

485

Cys

Gln

val

Ser

Ile
565

val

Glu

390

Asn

Pro

Cys

Ala

Gly

470

Asn

Ile

Ala

Asp

Tyx

550

Ile

Leu

Asn

Ile Glu

Met Pro

Arg His
440

Glu Ile
455

val Glu

Met Gly

Glu Lys

Phe Arg

520
Ile Ala
535
Leu Ala
Glu Lys

Gly Bis

Leu Lys
600

Bla
Ser
425
Thr
Leu
Glu
Val
Glu
505
Gln
Thr
Ala
Ile

Leu
585

Tyr

val

410

Leu

Pro

Ala

Lys

Vval

490

Gly

Ala

Arg

Ile

Ser
570

Ile

Leu

69

G n Val

Gnlle Pro Len

Ala Gn Gn A a Val

Gniis Ala lle Trp Ala Tyr Tyr

Tyx

355

Lys

Leun

Bis

Ala

Glu

475

Thr

Leu

Asn

Pro

Arg

555

Glu

BAsn

Leu

Thr

Ala

Leu

cys

Lys

460

Gly

Pro

Glu

Cys

Thx

540

Cys

Glu

Ile

Thr

Ala Ala Leu

Leu

Ala

His

445

Val

Ala

Ala

Thr

Asp

525

Fhe

Ala

Glu

Gln

Asn
605

Thr

Pro

. 415

Ala
430

Gln

Glu

Leu.

val

Ser

510

Arg

Glu

Glu

Asn

Glu
590

val

Ala
Glu
Gly
Ala
Thr
495
Ile
Pro
Thr
Lys
Thx

575

Ser

Val

Tyr

400

Leu

Ser

Ala

His

Ile

480

Arg

Arg

Ala

Glu

Glu

560

Gln

Thr

Ile



Tyr Ile Thr Asp Val Len Pro Pro Tyr Pro Arg Thr Ala Met Val 2345 2350 2355

Val Ay Ay Ser Gn Ile Len Thr Phe Asp Gy Len Val Val Arg 2360 2365 2370
Ala Pro Ar P s Lys Val Len Len Ala Ala H's GQY S§lcr/<3b663/60 2385
Hs Arg Leﬁwéép”‘@?”gex Hs Pro Gn Pro Ser Ala Pro Pro G é39é 533%92400

Lou Gn Len Asn Thr Pro Ala Ala Ser Val Val Ile Lys Pro Asp 2405 2410 2415
Phe G n Val Len Val Asn Ay Arg Pro Lou Thr Ay Ser Gn Gn 2420 2425 2430
Thr Ile Ay Asn Ile Arg Ile Val Asn Ala Ala Lys His Ile Gn 2435 2440 2445

Val Gy Cys Pro n L I POV scdhr ] 2450 2455 2460
val va Als 04 Eﬁenswa{’esé’éfu Ve pph?hrrg%r% @Ieyﬁﬁr S‘r%é%“%aa 2465 2470 2475
76 WD 2004/ 044185 PCT/ S&003/000266 Ay Leu Leu Ay Pro Asn Thr Ay GQu lle

Ala Asp Asp Arg_Leu 2480 2485 2490 Met. Pr r.4dy Val n Ala Ser Ser Pro
Arg Gu Leu $BY S%er¥* J48s" %@8 gbghﬂléyﬁ% g%'nmd ésﬁg’ﬁuglﬁ %gy Cys Ser Thr
Pro Au Val Pro Arg 2510 2515 2520 Ser du Thr Thr Val Ala Arg Leu Ile dn
Cys An Thr Leu lLeu_ 2525 2530 2535 Gy Ile Arg_Ser_ Ar s Asn Pro Val Val
An Pro dn B¥b The e BA0d 515° f%%cfeﬂ%e@ﬁ Pt 24 8118 A28 M Arg Asn Al a
Cys Asp Ala Ala A n 2555 2560 2565 Ala Tyr Arg Thr Ile Cys Ala Leu Arg Ay

Val G u 3 u. Met Ar% 2570 2575 2580 Pro Trp Ala Cys 2585
Asn Met Lys Ala Ala Vel Asp Glu Thr His Met Asp Leu Als Glu Ile

660 665 670

Gly Rla Arg Phe Glu Gly Ile Asp Ser Ile Ile Glu Glu Leu Phe Gly
675 680 685

Pro Glu Gly Tyr Leu Arg Lys Ala Thr Phe Gly Lys Ile Met Gln Asp
690 695 700

Ile Thr Gly Phe Ala Glu Glu Lys Gly Leu Lys Val Met Glu His Ile
705 710 715 720

‘Lys Gln Thr Leu Arg Thr Lys Arg Ser Ile Asp Ser Ser Val Ile Ser
725 730 735

Asp Phe Phe Gly Lys Leu Tyr Gly Glu Gly Arg Ser Bis Thr His Ala
740 745 750

Glu val Phe Ala Arg Ile Met Gly His Glu Ile Thr Tyr Ala Asb val
755 760 765

Rla Glu Ser Leu Lys Gly Val Thr Ala Asp Thr Leu Ile Glu Thr Phe
770 775 780

Fhe Ser Phe Phe Glu Glu Ser Leu Glu Gln Met Lys Gly Leu Asn Leu
785 790 795 800

Asn Thr Ala Arg Thr Ala Gln Leu Tyr Met Asp Tyr Ser Leu Pro Thr
805 810 815

Ile Gln Gly Thr Pro Leu Lys Leu Lys Leu Ala Gly Thr Ala Val Ala
820 825 B30 :

Gly Leu Lys Met Glu Gly Asp Phe Asn Ile Ala Gln Ile Leu Sexr Asp
835 840 845

Pro Gly Asn Leu Gln Thr Gly Ile Lys Leu Phe Pro Ala Leu Ser Val
850 855 860

Gln Ala Thr Gly Phe Val Gly Phe Glu Cys Arg Leu Thr Arg Val Gly
865 870 : 875 880

Ile Glu Met Glu Asn Thr Ile Ser Ser Ala Thr Gly Ala Ser Ile Asn
885 830 895

70



<210> 12

Lys Ser
Pro Al a

<211> 1603 <212> PRT <213> caenorhabditis el egans <400> 12 Met

Il e

Phe Asp Gy

Ser @n
Arg Tyr
Hs Ile
Arg Gn
Ala Gn

Thr
I'le
Pro
Leu
Ile

2004/ 044185

Lys Arg
Val Asp
Lys Asp
Cys Arg
Tyr Thr
Thr Al a
Gu Gy

Ser
du
Se=
Ser
LyS
Tyr
Adn

Ile lle Ala Ser Lou Val Ala Leu Ala lle Ala Ala 1 5 10 15 Ser

Leu wis BooNos1adr The Ser Pro Lys Ser G n Tyr Val Ty 0. 25 30 Lys
Leu Leu

Leu 5er Ay Leu Pro Thr Arg Ser Ser ASBC BE23/0060\ 5
Leu Ile Ser Cys Arg Thr Arg Leu G n Ala Val Asp 50 55 60 Asp
Hs Leu dn Lau Thr Asp Ile dn Tyr. Ser Ala Ser 65 70 75 80
G@n Ser u dn Trp Pro Lys Ile Qu 5er Leu Gn G@n 85 90 95
Ser Asp G n The Lys GQu Leu Leu Gn Leu Pro The Arg 100 105 110
Arg Asn Ay Leu lle Ser Gn lle Gn Phe Ser Ser Qu 77 WO
RCE/SE2OR3 0626 Gsn 1F5 W20IiE2&6 nABer Ala Leh F1irPeSere Lys Asn Al a
Il e Leu Ash®@eu Phe 130 135 140 Ser Lau“Afg Lys Ser Ala Pro
Net Asn" G n Asp Gn Lys 145 150 155 160 Asp Net du Ser Asp
Vab rhHaeveEhelAsen Yab Ashsii€ ayslys @66 TH7 GyAd Ebu VERrLNet G u Ay Asp
Arg Lew?Hdis Ile Val GrP2G113 Ay 180 $8% 190 Gu Lys Thr Ile
Ser Val Asn The Asp Lys Cys Ile Thr 195 200 205 Arg Pro Qu
GhY YU GysThps ey Theriyd 1edy bysrfd Ph2bA1 205 220 Cys G u Lys
The ™al Lys Pro G n 9¥hAr Val Tyr Thr 33%r

Val Arg val Thr His Ala Ala Cys Leu Asn Ala Val Glu Pro Val Leu
945 950 955 960

Gly Ile Lys Val Cys Tyr Rsn Ile Asn Met Pro Asp Val Phe Arg Ala
965 870 975

Asn Gly Leu Pro Leu Gly Glu Pro Ala Ile Rla Lys Leu Tyr Ile Glu
980 985 990

Lys Ala Asp Pro Ser Met Arg Gly Tyr Leu Met Thr aAla Aala Ile Lys
295 1000 1005

Asn Lys Lys Gly Asn Lys Phe 1Ile Lys Leu Asn Val Giu Ala Ala.
1010 1015 1020

Gly Ala Thr Thr Pro Arg Aryg  Ala Glu Met Thr Leu Ser Tyr Thr
1025 1030 1035

Lys Glu Glu Gly Ber His Ile Val Ser Ala Lys Leu Asp Ser Ser
1040 1045 1050

Ser Ile &Ala Ala Gly Val Trp &ala Thr Leu Thr Asn Glu Glu &ly
1055 1060 1065

His Lys Ala Met Glu Thr Tyr Val Lys Phe Asp Tyr Gly Gin Ile
1070 1075 1080

Ala Ile Ser Arg Gly Ile Lys Leu Asp Met Ile Val Lys Glu Glu
1085 1090 1095

Ser Ala Gly Lys Glu Phe Glu Val Asn Val Phe Sexr Gly Arg Ser
1100 1105 1110

Arg Arg Phe Thr Pro Glu Ser His Ile Val Glu hla Lys Phe Ile
1115 1120 1125

Lys Lys Thr Asn Gly Pro Glu Vval Asn Val Asp Val Ile Cys Axg
1130 1135 1140

Thr Arg Asn Ala Leu Ala GIn Tyr Phe Asp Leu Asn Ile Glu Val
1145 1150 1155
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225 230 235 240 .Thr The Lys Asn Qu Lys Leu Gn GQu Sex Qu Val H's Ser

Val Tyr 245 250 255 Thr Leu Asn Val Asn Ay A n Gu Val Val Lys Ser Qu Thr
Arg Ala 26 ys Val Thr Phe Val Qu Gu Ser Lys I ulle
Lys Lys 27%(%%24/§4Z‘885|_Val Ser Ay Pro Lys Qu Ju Ile Val #&/@éﬂ)oﬁk@gg

Asn G n Lys 290 295 300 Leu lle Gn dn Phe Tyr Gn Gn Giy Asp Lys Ala Gu
Val Asn Pro 305 310 315 320 The Lys Ala lle Gu Net Au @n Lys Val GQu
G@n Leu dn du lle 325 330 335 The Arg @nlle dn Qu His Gn A@n Asn Thr
Pro Gu Thr VaI S Leu II A a Val hbt The Arg Net
Cys Thr 11e @} OuAs%§g g %6’ gmf G%/g‘ﬁ;@ TyJIﬂ'hr ®1le Tyr Thr
Lys Ala G u Lys Lys Vval " 370 375 380 G n Leu Val Ile Qu Thr Ser Ile Ala Va
Ala Gy Thr Lys Asn_Thr. 385 390 395 400 78 WD 2004/Q44185

PCT/ SG2003/ B0, e PEP VR CILEH ) T RS VRE SPRE M LY 155 Ser 11e Thr
Pro Lou 405 410 415 Arg Ala Ala G u Lou Lou Lys Ser Val Gn Gu Thr Leu Tyr
Pro Sex 420 425 430 GQu H s lle Len Len Ile A n Len Ala An Ser Pro
Len Ser 435-Y£4UEga8e et Hl_lﬁs“l?y? "EP"P??} et TAF JYBY PeRet AFY Trp Len Ala
Ala Ay Ser 450 4 5 460 Val Val Krg Gy Phe Al a §er Lys Thr G n Asp Len Pro
Len Ile Arg 465 470 475 480 Pro Ala Ser Arg An Thr Lys Qu Lys Tyr Va

Arg Val Phe Mt 1%35 nPABEIRGYY 455 O3 ssthélYAFb“ Agh ?A?g GAEpLeSeFleThr Tyr du Lys
Val Len Ala Len Lys

Ser Ala Phe Lys Leu Ser Lys Gly Arg Asn Asp Ile Ile Tyr val
1220 1225 1230

Gln Ala Thr His Lys Ile Glu Gly Thr Leu Pro Gln Asn Ile Vval
1235 1240 1245

Ile Glu Asn Glu Ala Thr Val Glu Val Gly Arg Ser Ser Tyr Arg
1250 ° 1255 1260

Ala Met Tyr Asp Ile Phe Tyr His Pro Glu Lys Met Gly Ala Ser
1265 1270 1275

Val Glu Val Phe Arg Thr Ala Gly Asn Glu Lys Val 2la Glu Met
1280 1285 1290

Glu Ala Ile Tyr Glu Asn Thr Gly Glu Lys Tyr Tyr Thr Lys Phe
1285 1300 1305

Leu Vval Glu Ala Pro Gly Tyr Ile Arg Pro Val Arg Ile Glu Ala
1310 1315 1320

Thr Ala Glu Glu Glu Thr Gly Gly BArg Tyr Ala Leu Glu Ser Ala
1325 1330 © 1335

Tle Lys Tyr Gly Glu Arg Thr Val Phe Glu Val Thr Gly Pro Val
1340¢ 1345 1350

Met Ala Arg Phe Thr Ser Lys Thr Ala Lys Leu. Gln Ala Asn Ile
1355 1360 1365

Lys Len Ser Ala Met Ala Ser Glu Pro Tyr Ile Ile Gly Ala Asn
1370 1375 1380

Phe Val Phe Gly Asn Lys Lys Gln Met Ile Ala Met Glu Ile Lys
1385 1390 1395

Glu Arg Glu 6lu Pro Val Phe Gly val Glu Trp Lys Met Val Gln
1400 laos 1410

Glu Ser Ala Glu Lys Thr Thr ©Lew Ser Ile Ala Phe vVal Leu Pro
1415 1420 1425



500
515
530
545
Arg
Val

Val

Thr
Leu
Tyr
Phe
Val

Val

Ser
Lys
Val

Ile
The

505
520
535
550
565

510 Thr Len Gy Asn Ala Ay Ile Asp Len Ser Val Tyr Qu Len Val dn
525 Ile lle Gn Asp Pro Arg G n Pro Len Ser Ile Arg Thr G n Al a Val
540 wOHIMoNsqugsen Arg Len Len Lys Asp Val Met Pro Arg Lys Ile A n Lys
555 560 Val Len Len Pro Val Tyr Lys Asn Arg Gn AsPﬂ?Tlf_gj/TstQ?O@u Len
570 575 Met Ala Ala Len Trp Arg Net Met H's Thr Ile Pro Au GQu Pro

580 585 590 Len Ala His Ile Val Ser An Mt Gn Asn Gn Ser Asn An His
595 600 605 Ala Ala Phe Thr Tyr His Val Len Arg G n Phe Tyr Lys Ser

Asn
Phe
Ser
Asp
Adn
Phe
Gn
Lou
Gn
Arg
Tyr

610 615 620 Pro Cys Tyr Gn Gn Len Ala Val Arg Cys Ser Lys Ile Len
625 630 635 640 Thr Arg Tyr An Pro G n Qu A n Mt Len Ser Thr

A n Las %45 620c1658sn Byo veen aBha1Asn1 Sae fH-u divpadeneSer Ay Val A n
The Al a 14860 665 670 Thr ikB®e Phe G n Lys ¥4A Ala The Len Pro Lys Gn
Ala Ser 79 WD 2004/ 044185 PCT/ SG2003/ 000266 675 680 685 Lou du Thr
Ay Gay #ASN vhiPsASHnd ¥sn R¥h Bbe vl deGmoVals £30s69%y700 Gy Phe
Gan Asn Bke G u G n Val k& Lou Lys Thr Low#5d u 705 710 715 720

Ser Lou Tyr Ay Lys Gn Ser Asp Qu Lou Arg Her Arg Arg 725 730 735
Ser Gy dche Fgnvletyd oy, Gho @l abh @aValsnliis Lt bt pfsn 740 745 750
Pro Arg Mab G n Gn Thr Asg Ser n Asn AlsgoHi s Ala Val 755 760 765
Lou Arg Tyr Lys G u Net Asp Tyr Ile Val Lou Pro Ile Asp

Arg Ala Asn Val Glu Phe Ser Trp Asp 2la Asp Lys BSer Pro Glu
1475 1480 1485

Lys Lys Leu Val Val Asp Ala 8Ser Leu Ile Ser Ser Pro Ser Asn
1450 1495 1500

Pro Gly His Ala Glu Ile His Gly Asn Ile Val Ile &ala Gly Glu
1505 1510 1515

Pro Tyr His Met Lys Leu Ile Leu Thr Ala Thr Asn Leu Leu Glu
1520 1525 1530

Tyr Met Glu Gly Glu Asn Gly Phe Lys Leu Leu Leu Thr Thr Pro
1535 1540 1545

“Her Gln ' Lys Thr Ile Val Leun Gly Ala Ser Cys Asp Val GIn Lew
1550 1555 1560

Glu Gly Thr Thr Thr Lys Val Val Ser Val Ile Glu Tyr Lys Asn
1565 1570 1575

Met Glu Asn Lys Glu Tyr Lys Tyr Thr Ser Val Ile Ala Leu Glu
1580 1585 1580

Lys Leu Gly Gly Pro Tyr Asn Tyr val val Lys Ala Lys Val Ile
1595 1600 1605

Tyr Lys Gln Pro Glu Thr Gln Glu Ile Met Leu Glu Thr Glu Val
1610 1615 1620 ’

Lys His Gln Trp Thr Pro Glv Glu His Leu Val Ala Phe Lys Val
1625 1630 1635

Gly Ala Lys Ala Pro Val Leu Lys Met Pro Leu Met Ile Ala Phe
1640 1645 1650

Ser Ile His Asn Thr Arg Gly Ser Phe Val Gly Phe <Cys Lys Ile
1655 1660 1665

Glu Axrg Asn Thr Pro Ser Asn Val Phe Glu Trp Lys Ile Gln Met
1670 1875 1680
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770 775 780 Met G u Thr Ile Asp Thr Lou Val Qu Lys Tyr Val Arg Asn Ay GQu
785 790 795 800 The Asp Ile Lys Ser Lou Lou Thr Phe Lou Thr Asn Asp Ser Lys
Phe 805 810 |{ip, gﬁ #pu H's Arg Ala Lou The The Tyr Gu Ala Gn Arg Arg Ile
Pro B20 825 830 T hr 1le Gay Met Pro Lou Thr |le Ser GRCT/$G200p000B560 Thr
Ile 835 840 845 Lou Ser Ile Asn Gy Lys Val Ser Ile Gn Lou Qu Lys Lou
Gy Ala 850 855 860 Arg Lou Val Lou Asp Ile Val Pro Thr Val Ala Thr Thr H's
Val Thr 865 870 875 88D, Gn Met Pro Lou Lou Tyr Pro Val Ile Qu Gn Qy
Val Lys Ser Lou 885 890 895 Gn Ser Ala Arg Lou Hi's Thr Pro Lou Arg The G u
Ser Thr Val Ghy px90Q1905,919 LouclysviysaAshu Bk di9u Guuadd exdhr His Lys Phe
Val Val Pro G ni16815 920 925 Asnsdtys Lys Thr Thrieval Ser Val His Thr Arg
Pro Val Ala Phe Ile 930 935 940 Arg Val Pro Lys Asn G n Asp Ser Qu Tyr Va
Qu Ala du Qhuabys 11943,950 951601, 80:96.2004/ 044185 FATAEG2003/ 000266
Thr Ile Ser Hsi18ex Gn Tyr A n Meis Ser Thr Au Qmeolle Asp Arg 965 970 975
Gn Tyr Gn Thr Phe Ay Leu Arg Ile Asn Ala Gn Gy Asn Val Leu 980 995 990
Sex Gn Trp u k u 995 1000
1005  Tyr Th}pfégﬁﬁsgg%éyb&ys A 5@#%*65? G%n%%hgﬁ'%hgﬁif“g Arg 1010 1015
1020 Val Thr '1lle Ay Asn Leu Gu Lys Thr Asp Leu Ser Gu Ile Lys 1025 1030
1035 The ASD oy b 6yPligo Gt h4saf Ned'SeS0 LY FLU 49N fSpe i1

1735 1740

Gln Met Arg Thr Pro Thy Arg Thr Ile Glu Gly Arg Ala Lys Leu
1745 1750 1755

Ser Pro Arg Glu Ser Gly Ile Lys Phe Tyr Pro Asn Lys Gly Lys
1760 1765 1770

Ala Glu Ala Lys Tyr Glu Val Gly Tyr Lys Ala Asn His Gln Gly
1775 1780 1785

Ser Trp Gly Gln His Ala Ser Asn Ile Glu Val Arg Met Asn His
1790 1785 1800

Pro Thr Leu Pro Lys Pro Ile Met val Ala Ala His Tyr Thr Ala
1805 1810 1815

Ile Gly Glu Thr Ile Lys Gly Thr Ile Glu Leu Asp Ile Phe Pro
1820 1825 1830

Glu Glu Glu Asn Lys Ile Thr Gly Thr Leu Glu Thx Gln Arg Ile
1835 1840 1845

Ser Glu Asn Ala Ile Arg Val Glu val Phe Leu Thr Gly Lys Ile
1850 1855 1860 .

Leu Gln vVal Asn Pro Lys Ala TIle Val Thr Val Rla Tyr Ala Pro
1865 1870 1875

Glu Thr Phe Ala Leuw Asp Val Val Phe His Lys Thr Pro Ser Thr
1889 1885 18%0

Ala Pro Val Phe Ala Leu Ala Ala Lys Tyr Asp Lys Thr Ser Ala
1885 1800 1505

His Asn Ala Ala Ala Thr Phe Thr Val Glu Met Glu Gln Axg Pro
1910 1915 1920

val Phe Glu Ile Thr Ala Val BAla Glu Pro Glu Glu Glu Val Pro
1525 1930 1935

Cys Asn Gly Ile Arg Ile Lys &ala Ile Ala Asn Ala Pro Ala Phe
1%40 1945 1950
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1040
1055
1070
1085
1100
1115
1130
1145
1160
1175
1190
1205

1045
1060
1075
1090
1105
1120
1135
1150
1165
1180
1195
1210

Sex du

1050 Ser GQu Asn Arg Arg Gn Tyr The His Lys Met Ile Arg Qu lle
1065 dn Ser u dn Ay The Lys Asn Lau Ile Thr Leu Lys Leu Gu
109 Aogvofngs G n G n Met Tyr Trp AsnThr A u Leu Arg Thr Val Cys

1095 Asp Lys Trp Ile Arg Met Cys Lys Val du MetP &E@GN"&MW@ Ar g
1110 Ser Pro Met A n Hs Gn Asn Lys Gu Trp Thr Leu Arg Thr Gn
1125 Let) Leu Ala Ala Arg Pro G n Net Pro Ser Ser Leu Arg G n Leu

1140 Arg Qu G@n Pro Hs Arg Gn Val @n Leu Ala Phe Asn Ala Lys

1155 Trp Gy Ser Ser Lys Lys Ser Qu Ile Thr Val Asn Ala G n Leu
1170 Au Gn Ser Thr Qu Gn Lys Lys The Ile Arg Asn Ile Qu Arg

B G AR TR R SRt fple e e o

1215 dn Ser Au Tyr Thr The Sex Arg Ile The Asp Leu Ile Lys Ala

Sex G u Lys A BB TR he G AdR, 558" A0 o0, Mo N 6.Vl VAl Leu Gin

Leu Ser
Adn Thr
Arg Val

Val Gn Pro Leu Ser Arg G n 1250 1255 1260 Sex HIS Gu H's Asp H's
Pro Qu Gn Val Adu Leu 126 70,1275 L AIaArgIIePro
val %88 e SR et A8, M5B é‘és‘ﬂfz@@_,, & W i The @n G n

Thr Trp Qu Lys Thr Ay Ala Thr Cys

val Ala Ser Gly Arg Ala Glu Glu Ile Arg Gly Val Ala Val Ala
2000 2005 2010

Ala val Lys Leu Ala Ser Pre Thr Met Leu Lys Val Glu Met Ala
2015 2020 2025

Tyr Gly Pro Glu Glu ARla Gln Val Leu Met Asn Glu Met Thr Glu
2030 2035 2040

Glu Tyr Glu Lys Ala Ala Val Leu Phe Lys Ser Val Val Met Glu
2045 2050 2055

val Val His Phe Leu Glu Glu Glu Ala Ser ARla Lys Gly Ile Eis
2060 2065 2070

Phe Pro Ser Ser Gln Leu Val Thr. 'Leu Leu Gly Val Ala Lys Glu
2075 2080 . 2085

Glu Ile Glu Glu Ile Tyr Arg Asp Ile Leu Ser Asp Ala Arg Ile
2090 2095, 2100

Phe Asp Thr Glu Ile Ile Arg Asp Ile Leu Ala Ser FPro Val val
2105 2110 2115

Ser Phe Val Pro Arg Val Tyr PFhe Gly Val Trp Ser Glu Ile Vval
21290 2125 2130

Leu Leu Gln His Gln Leu Ser Val Asn Ile Ile Gln Ala Ile Glu
2135 2140 2145 .

Arg Phe Gln Gly Glu Phe Glu Gly Ile Thr Glu Ile Ile Met Glu
2150 : 2155 2160

Ile Vval Met Glu Ala Thr Arg Met Ala Glu Thx Gly Glu Val Pro
2165 2170 2175

Lys Val ©Leu Leu Asp Val Leu Glu Gln Ile Arg Ala Ser Lys Val
2180 2185 2190

Phe Arg 1Ile Val Lys Arg Glu Val Tyr Glu Ile Leu Glu Glu Tyr
2185 2200 2205
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1295
1310
1325
1340
1355
1370
1365
1400
1415
1430
1445
1460
1475

1300
1315
1330
1345
1360
1375
1390
1405
1420
1435
1450
1465
1480

1305 Lys Val Asp G n Ser Gu Val Ser Thr The His Asn Val Ile Tyr
1320 Arg Ala Pro Leu Thr Thr Cys Tyr Ser Leu Val Al a Lys Asp Cys
13 u @n Pro Arg The Ala Val Leu Ala Lys Lys Ile Asn Lys
Bag)mi@l“gesr Gu Gn Lev Leu Val Lys Val Val ArP@¥3G2op3Hoaeees G u
1365 Ile Val Val Lys Lys Ser Asp Asp Lys The Leu Val Lys Val Asp
1380 dy Lys Lys Val Asn Pro Thr Gn Leu Qu G n Tyr Asn lle Gn
1395 Ile Leu Ay Asp Asn Leu Ile Val Ile Arg Leu Pro A n dy--GQu
1410 Val Arg The Asp Ay Tyr Thr Val Lys Tim Asn Net Pro Ser Val
14250 #va Ser Tfd B1ARDa Gla lTew Wy sva® yallely Cysn @Yy mdsn Asn Asp Gy
1440 @M Arg Asp Asn @25 Phe Met Thr ARZOAsp Asn Tyr Gu Thr Gu
1455 Asp Val Qu GQu Phe His Arg Ser Tyr Leu Leu Lys Asn G n Gu
147 a ets FuucikherSnep RRe AP 1Aegvahl &roSes1 Geuy Lys Meys Asn Tyr Arg
1485 B25WD 2004/ 0441832FCT/ SG2003/ 0002885 Asn Lys Trp Asn Arg Qu

G u Lys Lys Ser Asp Tyr GQu Ser Ser 1490 1495 1500 Ser Asp Tyr @ u Ser Asn

Tyr Asp G u Lys wdwu iy afd Walotn Gy 12509 1530rk5ite Lest Wad shys Lys Thr Leu
Ile Lys GQu The &aw Asn Arg Val @g¢s5 1520 1525 153%¢ Phe Ser Ile Gu Pro Val
Ser Qu Cys Arg Arg Ay Leu Qu Her 1535 1540 1545 du Lys Thr Ser Asn Lys

Lys Ile Arg Rhe dhr $4Si)et1Pier Ah8 ala val Glu Ala Glu Arg Val val

2255 2260 2265

Ser Leu Ile Leu Ser Glu Leu Leu Tyr Val Ser Ile Glu Arg Glu
2270 2275 2280

Gly Asn Gly Ile Glu Val Gln 1Ile Pro Leu His Arg Pro Leu Tyr
2285 2290 2295

Ser Leu Thr Gln val Ala Gln Glu Ala Val Pro Asn Pro lle Thr
2300 2305 2310

Met Leu Glu Asn Leu Ile Phe Ala Tyr Leu Glu Tyr Ile Pro Ile
2315 23240 2325

Pro Val Glu His Ala Ile Trp Ala Tyr Tyr Asn Phe 1Ile Pro Arg
2330 2335 23490

Tyr Ile Thr Asp Val Leu Pro Pro Tyr Pro Arg Thr BAla Met Val
2345 2350 23535

Val Gly 6ly Ser Glu Ile Lew Thr Phe Asp Gly Leu Val Val Axrg
2360 2365 2370

Ala Pxo Arg Sexr Pro Cys Llys Val Leu Leuv Ala Ala His Gly Ser
2375 2380 2385

His Arg Leu Met Met Ser His Pro Gln Pro Ser ala Pro Pro Gln
2390 2385 2400

Leu Glu YLeu Asn Thr Pro Ala BAla Ser Val Val Ile Lys Pro Asp
2405 2410 2415

Phe Glu Val Leu val Asn Gly BArg Pro Len Thr Gly Ser Gln Gln
2420 2425 2430

Thr Ile Gly Asn Ile Arg Ile Val Asi Ala Ala Lys His Ile Glu
2435 2440 ' 2445

Val Gly Cys Pro Leu Met Lys Val Val val Ala Lys Thr Gly Gln
2450 2455 2460

val Val Ala val Glu Ala Ser Gly Trp Thr Tyr Gly Arg Val Ala
2465 2470 2475
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1550 1555 1560 His Arg G n Gn Arg Ser Arg Phe Leu A n Ay Sex Sex u G n
1565 1570 1575 Thr Val Ala Qu Leu Val Asp The Pro Val Her The Val G n Ser
1580 1585 159@ 20vab4sbgss |1l e Pro Thr Ala Cys Val Ala Tyr 159}5 1600 <210>
<211> 1660 <212> PRT <213> Oscheius tipul ae <400> 13 Met AFHSW&W%“Val
Lau Lau Ala Lau Phe Ay Lau Ala Lei) Ala Ala 1 5 10 15 Arg Gn Ser Ser Val
Ser Gu Gn Tyr Tyr Arg Ser Ay Arg Gu Tyr 20 25 30 Arg Tyr dn Phe Asn
Gy Hs Leu Her Ala Ay Lau Pro lle Pro Ay 35 40 45 Qu du M Ser Ala Thr
Arg Ile An Her Lau Ile Arg lle @n Pro .50 55 60 G n Asn Ay Asp Phe Net
Arg Lau A n Met Thr Lys Thr Arg Phe Ala 65 70 75 80 Thr Ser Gu G u Asp
frg val ‘Leo ger R8¢ USSR IVBL, ASn BN MAILBRA0R0 »flr froValy Sex G u Lys
Val G u Lys Vi zueu Ser Leu Pro kks Arg The 100 b 110 §er Tyr Arg Hs Gy
Met Val Gy Glu Ile Au Phe Her Thr Gu Au 115 120 125 83 WD 2004/ 044185

PCT/ S&003/ O%gg g@qh{/aélihrv;lir gg&ls‘gfy,sggf%[)% Igy&LyL%uALiﬁ yal Val Asn Met

Lau G n 130 ens Ser Qu Lys Asn Qu Tyr
Gu Thr 145 150 155 160 GQu H's Asp Asn Asp The The Leu Ser Asn Qu Arg
Thr Leu Gu glx Tl n Glu J?sp Gln Gly Cys Ser Thr Pro Glu Val Fro Arg

2510 2515 2520

Ser Glu Thr Thr val Ala Arg ILer Ile Gln Cys Gln Thr Leu Leu
2525 2530 2535

Gly Ile Arg Ser Arg Cys Asn Pro Val Val Gln Pro Gln Pro Phe
2540 2545 2550

Ile Asn Met Cys His Ala Ala Arg Asn Ala Cys Asp Ala Ala Gln
2555 25860 2565

Ala Tyr Arg Thxr Ile Cys Ala Leu Axg Gly Val Glu Glu.Met Arg
2570 2575 2580

Pro Trp Ala Cys
2585

<216> 12

<211> 1603

<212>» PRT

<213> Ccaenorhabditis elegans
<400> 12

Met Lys Ser Ile Ile Ile Ala Ser Leu Val Ala Leu Ala Ile Ala Ala
1 5 10 15

Ser Pro Ala Leu Asp Arg Thr Phe Ser Pro Lys Ser Glu Tyr val Tyr
20 25 30

Lys Phe Asp Gly Leu Leu Leu Ser Gly Leu Pro Thr Arg Ser Ser Asp
35 40 45

Ala Ser Gln Thr Lewv Ile Ser Cys Arg Thr Arg Leu Gln Ala Val Asp
50 55 60

Asp Arg Tyr Ile His Leu Gln Leu Thr Asp Ile Gln Tyr Ser Ala Ser

- His Yle Pro Gln Ser Glu Gln Trp Pro Lys Ile Glu Ser Leu Glu Gln
85 90 95

Arg Glu Leu Ser Asp Glu Phe Lys Glu Leu Leu Glu Leu Prp Phe Arg
. 100 . 105 110

Ala Gln Ile Arg Asn Gly Leu Ile Ser Glu Ile Gln Phe Ser Ser Glu
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Gn
Ile
Arg
240
255
265.
275
290
Val

H s
Al a
Pro
Au
Val

Tyr

Leu
Adn

Cys Qu Val Ala Tyr Thr Lys Ile Qu Lys Ser Qu Lys Qu Gn 180 185 190
Trp Thr Lys Ser Ile Asn The G n Lys Cys Ser Leu Arg Pro Qu 195 200 205
Val Tyr Va g Tyr Ala GQu @u Cys Asn u Cys Arg Gu 210 215 220
Asp d u @soﬁgﬂggr Ser Thr Val The The Tyr Asn Ile Th?"%’%ﬁmﬂ@o%ﬁo 235
Thr Pro Qu Phe Leu Ile Asn Ser Val Gu Leu Gn Ser Lys H's Net 245 250
The Ala Pro Val Thr Qu Gn Lys Gn Lau Ile Thr Ala Arg Ile Thr 260
270 Asn Arg Leu G n Leu Val Tyr Ser Ay Qu Gn Lys Gn Gnlle Gn
280 285 Ala Val Arg Asn Sex Asp Lys Lys Qu Asn Leu Leu Tyr Asn Pro GQu
295 .300 Hs Gislle Ala Gu Gas Lys Phe Ala Gza Thr Gy Asp Au Gn
305 310 315 320 Ser Ser Ser Tyr Ser Gn Leu Arg Arg Ser Ay Arg Asn
Pro Ser 0.33 P i p g Ala Asn Arg
Arg Gu %20??1 4%ﬁ3§6p éle% L@'ﬁ’g’*ﬁr%ﬁ% %Sggiﬁ%’@éﬁ‘ ’E“"z’u"\% Asn Tyr G n
Cys Ile 355 360 365 Gn Ala Arg Leu Val Lys Ser Leu Arg The Ala Thr

Val an S ek iB 305 RG-S W5 bha s aae Bt S 0bY doobes  Lau

Tip Asp Ala Lau Ala Ile Ala Ay Thr Lys Val Thr Val Ser 405 410 415 Hi s
Lau Gu Lys lle n n Lys Gu_ lle Ser 0 .Ne ys, Al.a 420 425 430 Ser
Lau Net L%E ’i‘ﬁteG@:Berﬁrsg‘ég &8 o8I rgﬂl 5 E’E% A§éb’°é%‘%ﬁ’ "¥35 440 445

Thr Met Glu Gly Asp Cys Arg Ser Arg Leu Eis Ile Val Gln Glu Gly
180 185 190

Glu Lys Thr Ile Tyr Thr Lys Ser Val Asn Phe Asp Lys Cys Ile Thr
195 200 205

Arg Pro Glu Thr Ala Tyr Gly Leu Arg Phe Gly Ser Glu Cys Lys Glu
210 215 220

Cys Glu Lys Glu Gly Gln Phe Val Lys Pro Gln Thr val Tyr Thr Tyr
225 230 235 24¢

.Thr Phe Lys Asn Glu Lys Leu Gln Glu Sexr Glu Val His Ser val Tyx
245 250 255

Thr Leu Asn Val kAsn Gly Gln Glu Val Val Lys Ser Glu Thr Arg Ala
260 265 270

Lys Val Thr Phe Val Glu Glu Ser Lys Ile Asn Arg Glu Ile Lys Lys
275 280 285

Val Ser Gly Pro Lys Glu Glu Ile Val Tyr Ser Met Glu Asn Glu Lys
290 2895 300

Leu Ile Glu Gln Phe Tyr Gln Gln Gly Asp Lys Ala Glu Val Asn Pro
305 310 315 320

Phe Lys Ala Ile Glu Met Glu Gln Lys Val Glu Gln Leu Gln Glu Ile
325 330 335

Phe Arg Gln Ile Gln Glu His Glu Gln Asn Thr Pro Glu Thr Val His
349 345 350

Leu Ile Ala Arg Ala Val Arg Met Phe Arg Met Cys Thr Ile Glu Glu
55 360 165

Leu Lys Lys Val His Thr Thr Ile Tyr Thr Lys Ala Glu Lys Lys Val
370 375 3aa

Gln Leu val Ile Glu Thr Ser Ile Ala Val ARla Gly Thr Lys Asn Thr
385 390 395 400
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Ile
Ser

480
495
505
520
535
545
Lys
Thr,
Adn
Lys
Thr

Arg
Tyr

Ay
Al a
Ser

Ala dn Qu Lau Hs Arg Phe Cys Qu Ser Asp Ile VvVal Ser Arg 450 455 460
Ala Val Lau Arg G n Sex Cys Trp Leu Ser Tyr Ay Ser Val Lau 465 470 475
Asn d y G n Thr Lys Asn Val Tyr Ay Ser Gu.l Thr 485 490
du ThWX?g‘”%‘?s n Qys Thr Arg Gn Met Lys Qu Lys Ty Tf#“é”%(“ﬂ""‘éoo
510 Qu Lau Ile Gn Lys Met Asn An Ala GQu Ser Arg Tyr GQu Lys Val 515
525 Leu The Val Lys Ala lle Ala Asn Ala Ay Ile Asp Thr Ser Val Val 530
540 GQu Leu Qu Lys Ilelle Arg Asn An Qu Val GQu Lys Thr Val Arg
550 555 560 Net G n Ala lle Asp Ala Leu Arg Arg Lau Arg Leu Ser Net Pro
565 570 S5 .Lys. I]e n_Asn..Val Lau t.Prq_Val Tyr n Hs Lys Qu
580 58 159%1“ s Jcﬁ”y?g‘j eﬁi?*dsﬁlhée é‘r%% 1q Xe7 e %e‘tﬁrflééﬁet Gn Thr
Pro 595 600 605 Thr Ser Ay Val Leu Asp Net Ile Val Arg Ay Leu Qu
Gu Arg 610 615 620 Sex G n dn Val g.val _Tyr Thr Trp_Ser Thr Lau Lys
Lau Ser Aé?&ﬁéﬁ%% 5% Le‘GL&’SS%rr %éué‘r %1”PF8r>fu€5 Ve u e Arg
Arg Val Ser A n 645 650 655 Ser Leu Ala Ser Ile Pro Val Qu Gu d@n Lys
Lau Qu Ser Lys _ 660 665 670 H's Lys Thr ghe Asn Trp Phe Asn Met A n Ser .
Al'a Thr 154b Hﬂénﬁ:G‘V@ 880 885" gR VD 2t G4 4185 BCTPS08%7 000266  Trp
Thr 1le Phe Ser Asn Asp Ser Val Lou Pro Lys GQu Ile Thr 690 695 700 Al a

Lou Au Thr Val Phe Ay Ay Qu Tré) Asn Llys Tyr Lou Ala 705 710 715 720
Glu Lys Tyr Glu Pfo Lel Arg Gln Ser Rla Tfp Let Ala Ala Gly Ser

450 455 460

Val val Arg Gly Phe Ala Ser Lys Thr Gln Asp Leu Prc Leu Ile Arg
465 470 475 480

Pro Rla Ser Arg Gln Thr Lys Glu Lys Tyr Val Arg Val Phe Met Gln
485 490 4985 -

His Phe Arg Asn Ala Asp Ser Thr Tyr Glu Lys Val Leu Ala Leu Lys
500 505 510

Thr Leu Gly Asn Ala Gly Ile Asp Leu Ser Val Tyr Glu Leu Val Gln
315 520 525

Ile Ile Gln Asp Pro Arg Gln Pro lLeu Ser Ile Arg Thr Glu Ala Vval
530 535 540

Asp Ala Leu Arg Leu Leu Lys Asp Val Met Pro Arg Lys Ile Gln Lys
545 550 555 560

Val Leu Leu Pro Val Tyr Lys Asn Arg Gln Asn Lys Pro Glu Leu Arg
565 570 575

Met Ala Ala Leu Trp Arg Met Met His Thr Ile Pro Glu Glu Pro Val
580 585 5390

Leu Ala His Ile vVal Ser Gln Met Glu Asn Glu Ser Asn Gln His val
535 600 605

Ala Ala Phe Thr Tyr His Val Leu Arg Gln Phe Tyr Lys Ser Thx Asn
6id 615 620

Pro Cys Tyx Gln Gln Leu RAla Val Arg Cys Sexr Lys Ile Leu Leu Fhe
625 630 635 640

Thr Arg Tyr Gln Pro Gln Glu Gln Met Leu Ser Thr Tyr Ser Gln leu
645 650 655

Pro Len Phe Asn Ser Glu Trp Leu Sexr Gly Val Gln Phe Asp Phe Ala
660 665 670

Thr Ile Phe Gluv Lys Asn Ala Phe Leu Pro Lys Glu Val Gln Ala Ser
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Adn
Lou
Lys
Val
Ile
800
815
825
840
855
865
Gn
Pro
Al a
Ile
Hi s
Pro
Tyr

Gy Lou Tyr A n Asn Asn Leu Asp Ser Val Lou Ser Lys Lau 725 730 735
Lys Val Qu Gn Thr Ay Lou Au Gn Lou Val Val Arg Ay 740 745 750
Ser 2 e The Arg Pro Ala Gu Met Lou Arg Ser_Lou 755 760 765
Sez fgjoﬁfguﬁse Ser Hs Arg Gn Val Pro Ala Net SerPERC2005000365 730
Ala Met Ile Tyr Lou Arg Tyr Lys Asp G n Asp Tyr Ala The Lou 785 790 795
Pro lle Asp Ile Asp Thr Lou Pro Gu Net Ile Arg Arg Val Ala Arg 805 810
Asp Ay A@n Len Asp Led Let Qu Ile Gu Lys Val Lou Thr Gn Ala 820
830 Ala Arg The Thr Val Ala Ay Ser Ala The Phe Igﬁs Gu Thr Val Arg 835
845 Lys Val Pr87Ser Ala Lou d§*Net Pro G n Val®’Net Thr Sex Lys Net 850
B60 Pro Thr vVal Ala An Met Asn Ay du Val Lys Phe Asp Lou Qu Pro
870 875 88@ GlwoGh:AYAl Sbep AgpclyydsPher Fhr LG \FyE dbe e EbuVAF g Val Lys Al a
885 890 895 ro H's Val Al a®8er Thr H's Val’’®ys Lys Lou @ u Lou The Thr
900 905 910 Ile dy Ay G@n Gly Ile Lys Lou Lou Hs Ay Ay Arglle @n
915 920 ®25rhePser GlLe GASRsSe¥heGhlr e Ve Jl¢ [leu Agn Thpl€&d Allys Lys Lou
Val 930 9% 940 Lys Ala #r Ile Lys Ser ’Pto Gu @ n Lys’Mtg Hisile Ala
The 945 950 955 960 96 WD 2004/ 044185 PCT/ SG2003/ 000266 Met Thr Arg
Val Leu Tiye Ser séy gefdyr Al bfar cNebeAspp s Leh rhr86%5:0%0; 876 Met Arg G n
Pro Gu Pro Arg Gu LYy385Thr Ile G n.Ldé® Arg Gu 980 385 990

Q2O
caQso

Val Gln Ser Gly Ile Gln Met Leu Gln Glu Ile Val Lys Lys Met Asn
740 745 750

Ile Axrg Pro Arg Val Gln Gln Thr Asp Ser Gln Asn Rla His Ala Val
785 | 760 765

Phe Tyr Leu Arg Tyr Lys Glu Met Asp Tyr Ile Val Leu Pro Ile Asp
770 775 780

Met Glu Thxr Ile Asp Thr Leu Val Glu Lys Tyr Val Arg Asn Gly Glu
785 © 790 795 800

Phe Asp Ile Lys Ser Leu Leu Thr Phe Leu Thr Asn Asp Ser Lys Phe
805 810 815

Glu Leu His Arg Ala Leu Phe Phe Tyr Glu Ala Glu Arg Arg Ile Preo
B20 825 830

Thr Thr Ile Gly Met Pro Leu Thr Ile Ser Gly Lys Met Pro Thr Ile
B35 840 845 .

Leu Ser Ile Asn Gly Lys Val Ser Ile Glu Leu Glu Lys Leu Gly Ala
850 855 860

Arg Leu Val Leu Asp Ile Val Pro Thr Val 23la Thr Thr His Val Thr
865 870 875 880

Glu Met Pro Leu Leu Tyr Pro Val Ile Glu Gln Gly Val Lys Ser Leu
885 890 895

Gln Ser Ala Arg Leu His Thr Pro Leu Arg Phe Glu Ser Thr Val Glu
900 ) 905 210

Leu Lys Lys Asn Thr Leu Glu Ile Thr His Lys Phe Val Val Pro Glu
915 920 925

Asn Lys Lys Thr Thr Val Ser Val His Thr Arg Pro Val Ala Phe Ile
330 935 240

Arg Val Pro Lys Asn Gln Asp Ser Glu Tyr val Glu Ala Glu Glu Lys
945 950 955 960
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Asn Arg The Pro lle Hs Ala The Gu Arg A n Tyr The Au dn Thr
Gy Lau Lys Net Thr Val

1005
1020
1035
1050
1065
1080
1095
1110
1125
1140
1155
1170
1185
1200
1215
1230

Lau Pro Arg Net Leu Ser
Phe Ser Gy the Glu AQu Thr Gu Met Asp Gu Pro Arg Lau Lau

Asn Arg The Tyr

Asn Val

Lau Gn Ser Anlle Arg Lys Val

Lys Hi s Ar
Thr A n &
Val
Adn

Val
A O

Arg Arg Qu Trp
Lys dn Asn d u Val

Au dn EifysGlThgpr Fyyr 8¢ FEg e
87 WO 2004/ 04X185 PCT/ SG2003/

Hi s

Ser
Thr AlwohogyoklssLey Gy Gu Ser Ile Met Met Ser Ser
Lou Lys G u Val

G u Lys Au Thr

Lﬁ%F|é

65t S o e PYL Ay SRR (5]

n Ala Net Trp Thr
Val

Thr

o A%%AI ot Ry
30266 Leu Thr

Arg Ala Ala.d n Lou Asn G n 1235 1240 1245
Tyr Thr Leu Glu Asn Lys Asn Arg Pro Val Glu Phe

Val

Phe

Ser

Gln

Ala

Asp

Ser

Leu

Arg

Trp

Glu

Glu

Arg

Gln

1010

Thr
1025

Asp
1040

Glu
1055

Ser
1070

Pro
1085

Lys
1100

Pro
1115

Leu
1130

Glu
1148

Gly
1160

Gln
1175

Tyr
1190

Len
1205

Sex

Ile

Lys

Asn

Glu

Gln

Trp

Met

Ala

Gln

Ser

Ser

Lys

Asn

Glu

Gly

Ile

Arg

Gln

Gln

Ile

Glu

Ala

FPro

Ser

Thr

Gly

Gln

TyT

Asn

Phe

Arg

Gly

Met

Arg

His

Arg

His

Lys

Glu

Ile

val

Thr

Leu

Glu

Gln

Phe

1015

Glu
1030

Lys
1045

Tyr
1060

Lys

1075

Tyr

Met

Glu

Pro

Arg

Lys

Gln

Pro

Asn

Phe

Trp

Lys

Glu

Phe

Asn

Asn

1090

Cys
1105

Asn
1120

Gln
1135

Glu
1150

Ser
1165

Lys
1180

Glu
1185

Val
1210

Sexr

Lys

Lys

Met

val

Giu

Lys

Tyr

val

Arg

Thx

Phe

His

Leu

Thr

Val

Glu

Pro

Gln

Ile

Phe

Glu

Ser

Ile

]1

Val

G u Lau The du Thr
GQu Tyr Gn An AQu Asp Lys Gn Pro Lys Ser Ser Gn
Lys Ser Gu Ay Lys Ala Tyr

I 2&: Ttgkéﬁggglx/é? ?j
Arg the Cys Arg Leu Asn Leu Asp Al a Ser Arg Ser

Au Ser Arg
Lou Tyr GFli“o'”é?l Bvals

s. Ser Ser

Gly Lys Trp Gly Ser

ot

1020

Sex
1035

Asp Leu

Glu
1050

Asp Leu

Ile
1065

Lys Met

Ile Thr Leu

1080

Leu Arg

Glu
. 1095

Glu Met Asp

1110

Thr Len

1125

Trp

Ser Len

11490

Ser

Ala Phe

1155

Leu

Thr Val Asn

1170

Ile Asn

1185

Arg

1le
1200

Leu Leu

Glu Tyxr Lys

1215

Phe Asp Leu

Al a Tyr

Glu

Asn

Arg

Lys

Thr

Ala

Arg

Arg

Asn

Ala

Ile

Lys

Leu

Ile

Gy H's Tyr Arg Arg Pro The Thr

SRoho

G u Lys

Lys

Pr o IIe

Trp
%L%r
du
Sex Ser

ﬁgﬁgﬁmﬁ%
er Ay Gy @dn Ala Ser

Thr Ala Arg

Ile Lys

Glu

Asn

Glu Ile

Leu Glu
Val Cys
Arg Arg
Thr glu
Gln Leu
Ala

Lys

Gln Leu

Glu Arg
Ala

2Ala

Thy Pro

Lys Ala

995 1000

1010 1015
1025 1030
4 ¥9%¢ 1045
1055 1060
1070 1075
1065 1090
1100 1105
1115 1120
1130 1135
1145 1150
1160 1165
1175 1180
1190 1195
1205 1210
1220 1225



Tyr Asn Ile Hs Ala Thr Tyr Gn Val Thr Pro Au Thr GQu The 1250 1255 1260
Trp Net Qu Asn Val Tyr Ser Met The Lys Thr Tyr Tyr The Phe 1265 1270 1275
Ser Ala Gu ‘¥§I20€/£4@r50 Lys G n Asn Lys Qu Asn Arg Ile G n 1280 1285 1290
Cys An Ile Thr Lou G'u Pro Phe Thr Arg G n Leu Phe Asn ValPCT{S2803{0802%6 1305
Thr Val Net Ser Pro Lys Qu Lys Leu Val Len Gn Lev Gn Asn 1310 1315 1320
G@n dn Thr Pro The Arg Lou Pro Ala Val Asn Ile Ay Arg Gu 1325 1330 1335
Phe Gy Arg Val @n Ser Val Arg H's Val Val Lys Ala Val Gu 1340 1345 1350
Arg Gn Thr Arg Pro Qu Cys Ile Val Lys 5er Lys Gn- El.e:d@n 1355 1360
1365 Thr The Asi2@ u Val The Tyrl286g Thr Pro Val ‘M®% du Cys The 1370 1375
1380 Sex Val Lou Ala Lys Asp Cys Ser Qu Asn Pro Asp The Ala Val 1385 1390
1395 Lou Met Ak OadnySpiab-S8%y kg 0 dZhYyd AkgGrdr by Mt cTi pshys 1400 1405
1410 Val 1le Ser2zArg Qu Asn Vali2dbe G u Lou Gult4ps Lys Ser Gu . 1415
1420 1425 G n Met Ser Val Arg Val Asn Ay Lys GQu Ile Sex Au Asp Lys 1430
1435 2440 TrAQgQ:"é AsR Boe 1A %1h ! ©uSeler @R Alpd Yeuld HeChllg lig Phe Phe 1445
1450 1455 |Ile As3oAla G n Lys Valzs¥hr Val G u Phezédssp @y Phe G n Ala 1460
1465 1470 Lys Ile A n Met Ser Ser Lou Tyr Lys Asn Lys G n Cys Ay Leu 1475

1480 1485 88 \\Q) 2004/ 044185 RCT/ 1000266 Gy, ks Iy Asp Gy G u
Lys Thr Asn %g\qﬁ%e élA{rgfrA“’rlg’gr/’xl”g;r @%%29%91%(%051”%%5 heds

Lys Asn Ala Arg Ile Pro Arg Val Val Leu Pxo Thr Ile Ala Arg
1280 1285 1290

Ser Ala Met Phe Gln Gln Thr Trp Glu Lys Thr Gly Ala Thr Cys
1295 1300 1305

Lys val Asp Gln Ser Glu Val BSer Thr Phe His Asn Val Ile Tyr
1310 1315 1320

Arg Ala Pro Leu Thr Thr Cys Tyr Ser Leu Val Ala Lys Asvays
. 1325 1330 1335

Ser Glu Gln Pro Arg Phe Ala Val Leu Ala Lys Lys Ile Asn Lys
1340 1345 1350

Asn Ser Glu Glu Leu Leu Val Lys Val val Arg Arg Glu Glu Glu
1355 1360 1365

Ile val Val 1Lys Lys Ser Asp Asp Lys Phe Leu Val Lys Val Asp
1370 1375 1380

Gly Lys Lys Val Asn Pro Thr Glu Leu Glu Gln Tyr BAsn Ile Glu
1385 . 1390 1395

Ile Leu Gly Asp Asn Leu Ile Val Ile Arg Leu Pro Gln Gly Glu
1400 1405 1410

Val Arg Phe Asp Gly Tyr Thr Vel Lys Thr Asn Met Pro Ser val
1415 ] 1420 1425

Ala Ser Gln Asn Gln Leu Cys Gly Leu Cys Gly Asn Asn Asp Gly
1430 1435 1440

Glu Arg Asp Asn Glu Phe Met Thr Ala Asp Asn Tyr Glu Thr Glu
1445 1450 1455

Asp Val Glu Glu Phe His Arg Ser Tyr Leu Leu Lys Asn Glu Glu
1460 1465 1470

Cys Glu Phe Glu Phe Asp Arg 1le Ser Glu Lys Lys Asn Tyr Arg
1475 1480 1485
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ct

1505 1510 1515
1520 1525 1530
%§5 1540 1545
En 389286 1560
1565 1570 1575
1580 1585 1590
1595 1600 1605
1610 1615 1620

1640 1645 1650
<212> PRT <213>

Ser Tyr AlaasPro G u Phe Ala Pro Ay

Ile Lau Gy Ay Lau Pro

Ser

Axg

Gln

Ser

Ala

Tyx

Gly

Pro

Ala

Val

Phe

Glu

Asp Asn Qu Gu Thr Asp Asp Ile Qu Gu Phe Ser Arg Ser Tyr
Lau Ser Lys Asp Asp Qu Cys Qu Val Asp Gn G@n Qu Mt Thr
Asn Lys Arg@%o'@é‘rmgs Val Lau Arg Gu G u Thr Ser Ser Seé)
AQu du lle f u'Ser Lau Ile Qu Len Tyr Ser Gu Al a Ph
Gn Ser Arg Gu Ala H's Hs Arg Len Ay Arg Arg Qu Asp Arg
A@n vVal Cys Phe Ser An @n Ala Trp Asa Lys Cys Lau Lys Sex
Lys Asp Asa Lys Thr GQu Thr Lys Asn Val H's Phe Lys Cys Lau
Thr G u Thr' Thr Arg Ser Pro Arg Ile Sex Sex Val Phe Ser Gn
Ala Asp |le S8h kU ApNadnabrSeiu B3P Yod 16 BeM Akl ey Psa S&r 54625 1630 1635
Leu Ala Gu Pro8ep Pro Hi s Ser Ar# Phe Lau Pro CGy®oval Ile
Pro Ser Lau Ser Lau Sex G n 1655 1660 <210> 14 <211> 1667
Fundul us het eLoclLt us, 00z A Mot ALgcYalyley.Val: Lew &ackau Thr Val Ala
Lau Val Ala Ay s#asm 1 5 10 15 mw Va
Lys Thr Tyr Qu Tyr 20 25 30 Lys Tyr u Ay Tyr
Gu Gu Gy Lay aha 13540045 Ly S N 8, GcY, YAk de¥Sadd €add ParS8Ys Lys Val Lau
||emyNaNa@wy&%S&)8%ny ’ m%mg° ¥
Phe Ser 1Ile Glu Pro Val Ser Glu Cys Arg Arg Gly Len Glu
1535 1540 1545
Glu Lys Thr Ser Asn Lys Lys Ile Arg Phe Thr Cys Met Pro
1550 1555 1560
His Arg Gln Gilu Arg Ser Arg Phe Leu Gln Gly Ser Ser Glu
1565 1570 1575
Thr val Ala Glu Leu Val Asp Phe Pro Val Ser Phe Val Glu
1580 1585 1590
val Lys 1Ile Pro Thr Ala Cys Val Ala Tyr
1595 1600
<210> 13
<211> 1660
<212> PRT
<213> Oscheius tipulee
<400> 13
Met Arg Phe BRla Val Leu Lew Ala Leu Phe Gly Leu Ala Leu Ala
1 5 10 15
Arg Gln Sex Ser Val Ser Glu Gln Tyr Tyr Arg Ser Gly Arg Glu
20 25 30
Arg Tyr Gln Phe Asn Gly Eis Leu Ser Ala Gly Leu Pro Ile Pro
35 40 45
Glu Gilu Asn Ser Ala Thr Arxg Ile Gln Ser Leu Ile Arg Ile Gln
50 55 60
Glu Asn Gly Asp Phe Met Arg Leu Gln Met Thr Lys Thr Arg Phe
65 70 75
Thr Ser Glu Glu Asp Arg Val Leu Ser Phe Glu Asn Met Asn Glu
85 - 580 95
Pro Val Ser Glu Lys Val Glu Lys Val Len Ser Leu Pre Ile Arg
100 105 110
Ser Tyr Arg His Gly Met val Gly Glv Ile Glu Phe Ser Thx Glu
115 : 120 125
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WO 2004/ 044185 PCT/ S&G2003/ 000266 Pro Asp Ser Tyr Ile Let Lys Let Qu Asp
Pro Val Ile Ser Ay Tyr 65 70 75 80 Ser Gy Ile Trp Pro Lys Qu Val The H's

Pro Ala Thr r 85 90 95 Sex Ala Leu Ser Ala G n r. Pro
Val Lys Phe@zoo%@{m%]a 100 105 110 Asn Gy Val lle Ay kgi’sbg%ﬁﬂ%% a
Pro Pro Gy Ile Ser Thr Asn 115 120 125 Val Let Asn'Val The Arg Ay Lou Lou
Asn Met Phe G n Met Asn Ile 130 135 140 Lys Lys Thr A n Asn Val Tyr Asp Let
Gn @u Thr Ay VvVal Lys Gy 145 150 155 160 Val Cys Lys Thr His Tyr lle
Let HHs GQu Asp Ser Lys Ala Asp Arg 165 170 175 Let His Let Thr Lys Thr Thr
Asp Let Asn H's Cys Thr Asp Ser Ile 180 185 190 H's Met Asp Val Gy Mt Ala
G.y Tyr Thr @ unlys Qs Abaath 1OYSs 3952:120v 20D ashBletAled drg Gy Lys Thr
Let Ser Ay AlaiBbe Ser Val Asn 1Byr |le 210 2151200 Met Lys-Pro Ser Al a Set
Gy Thr Leu Ile Let Gn Ala Thr Ala Thr 225 230 235 240 du Let Let G@n
Tyr Ser Pro Vai 88Nkl ¢a1Vals ’9)?5‘ & et @2 rViath 3Nadd21259:205 et Gu Ala Lys
A@n Thr Val Ths Phe Val Asp ke Arg Lys Thr B0 260 265 27014%t G u Pro Let
Lys Ala Asp Tyr Ile Pro Arg Gy Ser Let Lys Tyr 275 280 285 Gn Lou Gy
Thr G u The IGF\E Heb rhséh st D bh€ foh Nikederlaly AOald @n23Ru293 & .Thr Asn Val
Qu Ala dn Ile Val u Se¢s Let Asn Asn Lete Val Ser 305 850 315 320 Let
Asn Met Ay Hs Ala Hs GQu Asp Ser Pro Let Lys The Ile G n 325 330 335 Let
e Gn Let IG?\E C’?‘E%l\l{akllalAhﬁa lr¥§ ‘I‘Ieryg ﬂes_‘% L)lsesg lélﬁo‘ll,@sl-(ﬁtu Gln

180 185 150

Gln Trp Thr Lys Ser Ile Asn Phe Glu Lys Cys Ser Leu Arg Pro Glu
195 200 205

Ile val Tyr Gly Arg Arg Tyr Ale Glu Glu Cys Asn Glu Cys Arg Glu
210 215 220

Arg Asp Giu Lys Phe Ser Ser Thr Val Phe Phe Tyr Asn Ile Thr Gly
225 230 235 240

Thr Pro Glu Phe Leu Ile Asn Ser Val Glu Leu Gln Ser Lys His Met
245 250 255

Phe Ala Prec Val Thr Glu Gln DLys Gln Leu Ile Thr Ala Arg Ile Thr
260 265. 270

Asn Arg Leu Glu Leu Val Tyr Ser Gly Glu Gln Lys Glu Gln Ile Glu
275 280 285

Ala val Arg Asn Ser Asp Lys Lys Glu Asn Leu Leu Tyr Asn Pro Glu
230 295 .300

His Glu Ile Ala Glu Glu Lys Phe Ala Gln Thr Gly Asp Glu Glu Val
308 3140 315 320

Ser Sexr Ser Tyr Ser Gln Leuv Arg Axg Ser Gly Rrg Asn His Pro Ser
325 330 335

Rla Ala Glu Pro Ser Leu Gln Ala Asp Arg Ala Asn Arg Ala Arxg Glu
3490 345 350

Gln Pro Arg Pro Arg Lys Ile Leu Leu Val Asn Tyr Gln Pro Cys Ile
355 360 365

Gln Rla Arg Leu Val Lys Ser Leu ARrg Phe Ala Thr Glu Asp Asn Leu
370 375 380

Ser Ser Yle Arg Ser Leu Val Ser Gln Lys Ser Glu Val val Gln Ser
385 390 395 400

34



90 WD 2004/ 044185 PCT/ SG2003/ 000266 340 345 350 Trp Ser @ n The Lys Thr Lys
Ile Asp Hs Arg His Trp Leu Leu Sex 355 360 365 Her Ile Pro Alalle Ay
Thr H's Val _Ala Leu Lys Phe Ile Lys Gu 370 375 380 Lys | y Gn
VAl Th mVABERHR S N G A 116 495 500 305 abg HEVSEwM@EY
H's Leu Val Lys Ala Asp Leu Gu Ala Ile Lys Leu 405 410 415 Gn Gn Gy Leu
Ala Val Thr Pro Asn Ile Arg Qu Asn Ala Gy Leu 420 425 430 Arg Qu Leu Val
Met Leu Gy The Ay IIe Net Val Hi s Lys Tyr Cys 435 440 445 Val du Asn

[ve A n Lbu GFE Te ™ Bhdus RS Meprd B Gy b7 R8s 3 05 a0 A e

Leu Lys Val Leu Gly Asn Ala Ay H's Pro Sex Ser Leu Lys Pro 485 490 495 ale
Met Lys Leu Lau Pro_dy.The G Ser Ser Al u AEOO 505 510 Leu
Mg VAl Hie B Tt S ive ah APeeRaPh Bgk T U6 e P ABa oo ooo
Arg Gu Pro Lys Met Ile Gn Asp Val Ala Leu G n Leu The Met Asp 530 535 540
Arg Thr Le Pro Gn Leu Arg Met Val Ala Val Val Val Leu The 545 550 555
560 Asp Thr SlfysGlL“e@ Mgt e Iégy’“el‘_’ 23 PR TR ATRrECATE BhC8er Leu 565 570
575 Leu Lys Qu Pro Asn Leu GI n Va Leu Ser Phe Val Tyr Ser Tyr Met 580
585 590 Lys Ala The Thr Thr. Thr Pro Asp His Her. Thr Val Ala Al a
595 600 605 TAPaLiCySIASH %rﬁl* HAFa’“SFJl Beafyy F}%Sﬁ’éqsﬁeﬁieﬁa& Ay Fhe Gn Arg Leu

Ser Ala Val Leu Arg Gln Ser Cys Trp Leu Ser Tyr Gly Ser Val Leu
465 470 475 480

Asn Gly Vval Cys Gly Gln Thr Lys Asn Val Tyr Gly Ser Glu Ile Thr
485 450 495

Glu Thx Arg Lys Gln Cys Thr Arg Gln Met Lys Glu Lys Tyr Ile Arg
500 505 510

Glu Leu Ile Glu Lys Met Asn Gln Bla Glu Ser Arg Tyr Glu Lys Val
515 520 525

Leu Phe Val Lys Rla Ile Ala Asn Bla Gly Ile Asp Thr Ser Val Val
830 535 540

Glu Leu Glu Lys Ile Ile Arg Asn Gln Glu Val Glu Lys Thr Val Arg
545 550 555 560

Met Gln Ala Ile Asp Ala Leu Arg Arg Leu Arg Leu Ser Met Pro Lys
. 565 570 575

Lys Ile Gln Asn Val Leu Met Pro Val Tyr Arg Asn Eis Lys Glu Thr
580 585 590

Pro Gly Ile Arg Ile Ser Ala Leu His Met Ile Met Gln Thr Gln Pro
585 600 605

Thr Ser Gly Val Levu Asp Met Ile Val Arg Gly Leu Glu Lys Glu Arg
610 ; 615 620

Ser Gln Gln Val Arg vVal Tyr Thr Trxp Ser Thr Leu Lys Thr Leu Ser
625 630 635 640

Glu Ser Glu Asn Pro Ala Glu Lys Glu Ile Axrg Arg Arg Val Ser Gln
645 650 655

Ser Leu Ala Ser Ile Pro Val Glu Glu Gln Lys Tyr Leu Glu Ser Lys
660 665 670

His Lys Thr Phe Rsn Trp Phe Asn Met Gln Ser Gly ARla Thr Leu Asn
675 680 685
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610
Al a
Al a
Asn
Asp
Leu
Lys
Ser
Val
The
Asp
Al a
Met
Val
H s
Val
Adn
880

615 620
Phe Hi s
Al a Ser
[l e Net
Val Leu
Lys Al a
Adn Aa
Arg Gn
Al a Phe
Al a Thr
Al a Leu
Ile Qu
A u Leu
An Ala T
Leu Lau
Ser Leu
Al a Ser
Lys Net

91 WO 2004/044185 PCT/ S&G2003/000266 Ser Tyr Arg Tyr Ser Arg
Tyr Asp His Tyr H's Asn Pro 625 630 635 640 Trp Met Lau Ay Al a
NMonobhewdsy 11e Asn Asp Ala Ala 645 650 655 T Leu Pro Lys
Ala Lys Al ssa Arg Val Tyr Leu Ser 660 665 670 gﬁ%@“ﬁ%@”@al
Gu Phe Ay Ala Arg Ala Gu Gy Val 675 680 685 dn Gu Al a Lau
Arg Asp Val Pro Qu Ser Ala Asp Arg 690 695 700 Leu Thr Lys Met
Len Lys Ala Leu Thr Qu Trp Arg Ala 705 710 715 720 Asn Pro
Pro Leu Gy Sex Lau Tyr Val Lys Val Leu Ay 725 730 735 Gn Asp
Ala Asn Ile Asp Lys Gn Met' Val GQu Lys Ile 740 745 750 Ile Qu
@y ARRord t1d bee Abg 2ERrasAr §erGryn L¥s rky3ydl @' 11755 760 765 Lau
Leu sSer Gy Tyr Ser é¢Bt Lys Tyr Ser 72§s Pro Met 770 775 780 Sex
Val Arg His Ile Phe Pro Thr Ser Leu Ay Lau Pro 785 790 795 800

%@5 éeguLeEyeluThlﬁr AL Ak as1Yak1y TBTy @L@Aed, aySefyrVedu 4l 805 810 815
le Ser Pro Pio Leu ro GI u Phe H's Pro Asma 820 825 830
Lys Ser Asp Ile Ser Met Lys AI a Ser Val Thr Pro Ser 835 840 845

' reilYfe e BVRRY; vSehPra.Phg tle 850 855 860
A IEgu s “Gr% X?’lé AMJS’*ES > Hrsh Al A a{"eLeurPrt% lys 865 870 875

GQu Ala Arg Lau Asp Ile Val Lys Gy Tyr Phe Ser Tyr G n

Leu Gln Lys Val Glu Glu Thr Gly Leu Glu Gln Leu Val Val Arg Gly
740 745 750

Lys Arg Ser Ser Ser Phe Phe Axg Pro Ala Glu Met Leu Arg Ser Leu
‘ 755 760 765

Val Glu Ser Leu Arg Ile Ser His Arg Gln Val Pro Ala Met Ser Pro
770 775 780

Ile Ala Met Ile Tyr Leu Arg Tyr Lys Asp Gln Asp Tyr Ala Phe Len
785 790 795 800

Pro Ile Asp Ile Asp Thr Leun Pro Glu Met Ile Arg Arg Val Ala Arg
805 810 815

Asp Gly Gln La&u Asp Led .Ser Glu Ile Glu Lys Val Leu Thr Gin Ala
820 825 830

2la Arg Phe Thr Val Ala Gly Ser Ala Phe Phe His Glu Thr Val Arg
835 840 845

Lys Val Pro Sex Ala Leu Gly Met Pro Gln Val Met Thr Ser Lys Met
850 855 B60O

Pro Thr Val Ala Gln Met Asn Gly Glu val Lys Phe Asp Leu Glu Pro
865 870 ' 875 BEO

Leu Asn Ser Asp Lys Phe Thr Gly Leu Arg Leu Arg Val Lys Ala Glu
885 8990 895

Pro His Val Ala Ser Thr His Val Cys Lys Leu Glu Leu Phe Thr Pro
800 905 . 810

Ile Gly Gly Gin Gly Ile Lys Leu Leu His Gly Gly Arg Ile Gln Ala
915 920 925

Pro Ile Asp Ser Glu Ile Glu Ile Asn Trp Glu Lys Lys Leu Ile val
930 935 940

Lys Ala Thr Ile Lys Ser Pro Glu Gln Lys Arg His Ile Ala His Phe
945 950 955 960
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885 890 895 Phe Leu Pro Val Gu Gy Val Lys Thr Ile Ala Ser Ala Arg Lau Gu
92 WD 2004/ 044185 PCT/ SG2003/ 000266 900 905 910 Thr Val Ala Ile Ala Arg Asp
Val G u d ywomeos4a188l a Al a Lys Val 915 920 925 Thr Pro REH/SGRN3/M066Tyr
Gu Pro Ile Val Ser Lys Asn Ala Thr Leu 930 935 940 Asn Leu Sex G n Met Ser
Tyr Tyr Lau Asn Asp Ser Ile Ser Ala Ser 945 950 955 960 Ser G u Lau Leu
Pro The Ser Leu Gln Arg A n Thr Ay Lys Asn Lys 965 970 975 1Ile Pro Lys Pro
Ile Val Lys Lys Met Cys Ala Thr Thr Tyr Thr Tyr 980 985 990 Ay Ile u dy
Cys Val Asp Whbke The rrBerroAvg Penrhe gefihrgTie taduTh:086t 2OOCG-YE0UDS3 Arg Asn Thr
Prolle Tyr Ala lle Ile &% Asn His Ser L¥{ Lau 1010 101573020 Val Asn Val
Thr Pro Ala Ala Gy Pro Sex Ile Qu Arg Ile u 1025 1030 1035 Ile G u Val
G n Phe Ay 6t agymiAl BrAbs Guwrkysryl@ulgs ths11el 040 12804591050 G u Val Tyr
Lau Asn Gu Gu Ju AWBVal Leu Au As¥¥°Lys Asa 1055 PBB0O 1065 Val Len Met
Lys Lau Lys Lys Ile Lau Sex Pro Ay Leu Lys Asn 1070 1075 1080 Ser Thr Lys
Al a Ser Ser $ek 28greneefroGiie SeXabeXhdr glSerrgSax Tyk08k 16806109br Arg Ser Arg
Sex, Ser Ser Ser Se¥¥5Ser Ser Ser SéR(Ber Ser Ser 119051105 1110 Ser Ser Arg
Ser Ser Ser Ser Ser Ser.Arg Ser Ser Ser Ser Lau 1115 1120 1125 Arg Arg Asn
Ser Lys Met kep 1ASP theeh thrASN Be0 LBUEASAyE [neg Ak33Grd 18R #1840 Thr Ser Lys
Arg Ser Ser Ser 18&¢ Ser Ser Ser S®5 Ser Ser Ser 1020

Thr Ala Phe Thr Leu Gly Glu Ser Ile Met Met Ser Ser Ser Ser
1025 1030 1035

Leu Pro Arg Met Leu Ser Leu Lys Glu Val Val Ala Tyr Met Ser
1040 1045 1050

Phe Ser Gly Phe Glu Glu Thr Glu Met Asp Glu Pro Arg Leu Leu
1055 1060 " 1065

Asn Arg Phe Tyr Glu Lys Glu Thr Glu Leu Phe Glu Thr Glu Lys
1070 1075 1080

Asn val Glu Tyr Glu Gln Glu BAsp Lys Glu Pro Lys Ser Ser Gln
1485 1090 1095

Leu Gln Ser Gln Ile Arg Lys Val Lys Ser Glu Gly &Lys Ala Tyr
1100 1105 1110

Lys His Arg Val His Met Lys Ile His Thr Val Gly Gly Pro Lys
1115 1120 1125

Thr Gln Glu Ala Glu Cys Glu Ile Arg Ala Leu Cys Asp Glu Arg
1130 1135 1140

Val Arg Phe Cys Arg Leu Asn Leu Asp Ala Ser Arg Ser Pro Ile
1145 1158 1155

Gln Gly Glu Ser Arg Gln Trp Gln Leu Lys Ser Ser Ala Glu Tip
1160 1165 1170

Leu Tyr Pro Glu Val Pro Ser Thr Met Lys Lys Met Leu Glu Ser
1175 1180 1185

Arg Arg G6lu Trp Asn Ala Met Trp Thr Gly Lys Trp Gly Ser Glu
11990 1195 1200

Lys Gln asn Glu Val Thr Ile Arg Val Gln Gly Glu Gln Ser Ser
1205 1210 1215

Glu Gin Lys Phe Trp Met Lys Lys Ala Glu Arg Glu Gln Ser Pro
1220 ) 1225 1230

87



1145 1150 1155 Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Lys Thr Lys Trp

1160 1165 1170 93 WD 2004/ 044185 PCT/ S&003/000266 G n Leu Hi's Gu Arg Asn

Phe Thr Lys w&pedlogsikée His G n H's 1175 1180 1185 Ser Vah’CiEbZW}%O@&%’ Arg

Lau Asn Ser Lys Ser Ser Ala Ser Ser 1190 1195 1200 Phe d u Ser e Tyr Asn

Lys Ile Thr Tyr Lau Ser Asn Ile Val 1205 1210 1215 Ser Pro Val Val Thr Val
Len Val Arg Ala Ile Arg Ala Asp Hi s 1220 1225 1230 Lys Asn An dy Tyr dn

Ile Ala Val Tyr Tyr Asp Lys Leu Thr 1235 1240 1245 Thr Arg Val An lle lle

Val Ala Asn Leu Thr Qu Asp Asp Asn 1250 1255 1260 Trp Arg Ile Cys Ser Asp
Ser Met Net Leu Ser His His Lys Val 1265 1270 1275 Met Thr Arg Val Thr Trp

Ay lle Ay Gk tiys GEmcilyelAsIn T sk280-glR65:1280n Thew lAse otal Ala G u Thr

Gy Arg Val GQu 3% Ju Pro Ala V&Ko 1295 1300 130845 Arg Val Lys Lau Ala Trp
Ala Arg Lau Pro Thr Tyr Ile Arg Asp 1310 1315 1320 Tyr Ala Arg Arg Val Ser

Arg Tyr lle Sgi A0 Mal s a1 G- AsR 322118304330, Ashr Giy PMal Asn Arg Thr

Lys Val Ala Ser L Pro Lys G u lizes 1340 1345 135060 Lys Leu Thr Val Al a Val
Ala Asn Qu Thr Ser Leu' Asn Val Thr 1355 1360 1365 Lau Asn Thr Pro Lys. Asn
Thr The Phe Ly$ h&U Ghadi Ralab: Loy 137818751380 Pro: Bae shyr Lau Pro Ile

Asn Asn Thr Ala Meéa GQu Lau G n Alzaoc 1385 1390 139%75 The A n Ay Arg Trp Met
Asp G n Val Thr Tyr Net Leu Thr Lys

Ser Ala Glu Val Gln Pro Lys Gln Asn Lys Glu Asn Arg Ile Gln
1280 1285 1290

Cys Gln 1Ile Thxr Leu Glu Pro Phe Thr Arg Gln Leu Phe Asn Val
1295 1300 1305

Thr val Met Ser Pro Lys Glu Lys Leu Val Leu Glu Leu Glu Asn
1310 1315 1320

Gln Gln Thr Pro Phe Arg Leu Pro Ala Val Asn Ile Gly BArg Glu
1325 1330 1335

Phe Gly Arg Val Gln Ser Val Arg His Val Val Lys Ala val Glu
1340 1345 1350

Arg Gln -Thr Arg Pro Glu Cys Ile Val Dys Ser Lys Glv ¥lg .Glan
1355 1360 1365

Thr Phe Asp Glu Val Phe Tyr Arg Thr Pro val Met Glu Cys Phe
1370 1375 1380

Ser Val Leu Bla Lys Asp Cys Ser Glu Asn Pro Asp Phe Ala Vval
1385 1390 1395

Leu Met Arg Lys Val Ser Lys Arg Gly Glu Glu Lys Met Trp Lys
1400 1405 1410

Val Ile Ser Arg Glu Asn Val Ile Glu Leu Glu Lys Lys Ser Glu
. 1415 1420 1425

Glu Met Ser Val Arg Val Asn Gly Lys Glv Ile Ser Glu Asp Lys
1430 1435 1440

Trp Glu Asp Phe Gly Ile Ser Gln Arg Gly Glu Glu Lys Phe Phe
1445 1450 1455

Ile Asp Ala Glu Lys Val Thr vVval Glu Phe Asp Gly Phe Gln Ala
1460 1465 1470

Lys Ile Gln Met Ser Ser Leu Tyr Lys Asn Lys Gln Cys Gly Leu
1475 1480 1485 :

38



1400 1405 1410 Ser Ala Ala Ala Qu Cys Thr Val
Lys Thr

1415 1420 1425 The Asn Asn Arg Lys Tyr
94 WD 2004/ 0¥l &341d5SG2003/ 000266

Cys
Thr
Val
Ay
Ay
Al a
Val
Len
Pro
Trp
Met
Ay
Len
Len

Lei ;

Thr
Al a
Asp
Val
Asn
Pro
Gn
Cys
Asn
Val
Gn
Gn
Pro
Pro

Ser
Gn
Met

Gn
Ile
Ser
Val

Ay
Gn
Len
Len
Au
Ay
Cys

Gn lle Lys Phe Ile Val
Arg Asn Gn lle Ser Ile
Tyr Pro Lys Asp Asn Al a
Ile Pro Len Thr Asn Len

Gnlle Arg Gn Argq Gu
TG 8 VS

HS &%, ¥
Lys Val VaI Asp Trp I\/bt

L s Ala Asp dy G.n Val

T Y, SErON AP AE,
Pro a Lys Ser Cys Arg
G n Ser Val

e By BT PoBER
Cys a Pro val Arg r
Val Ser

Sex Ser AdPeliyrAxy ASLyEF S¥F Xl

Glu Glu 1Ile Ser Glu Ser Leu
1550 1555
Gln Ser Arg Glu Ala His His
1565 1570
Gln Val Cys Phe Ser Gln Gln
1580 15858
Lys Asp Asn Lys Thr Glu Thr
1595 1600
Thr Glu Thr Thr Arg Ser Pro
1610 1615
Ala Asp Ile Ser Glu Asn Leu
1625 1630
Leu Ala Glu Pro Ser Pro His
1640 1645
Pro Ser ©Leu Sexr Leu Ser Gln
1655 1660
<210> 14
<21ll> 1687
<212> PRT
<213> Fundulus heteroclitus
<400> 14

Val

G u Asp Thr Val
G u Thr
1430 1435 1440 G n Val

Val Thr
Pro H s Ser Cys H s

Len Al a

G n Asp
1445 1450 1455 Len LAKW§&ﬂmwgwA§p G n
1460 1465 1470 Lys lle Gn Asn Ile Asp

1.475 1480 1485 Val
1490 1495 1500 Pro Tyr

%5%?)0 OPﬁ ?e% Mg

1535 1540 1545 Arg Gy Gn Thr
1550 1555 156Q Ar

15051510 !

sk S5

865 SPOPAG T8 T
1580 1585 1590 Asp Ala Ser G n Cys Tyr

Lys Len G n 1595 1600 1605

‘%e?@lr%¥5Gﬁﬁg
1625 1630 16

Leu

Ile

Arg

aAla

Lys

Arg

Ser

Ser

Arg Glu Glu Thx
1545

Sex
1560

Glu Leu Tyr

Leu Gly Arg Arg

1575

Trp Asn Lys Cys

1580

Phe
1605

Asn Val Ris

Val
1620

Ile Ser Serxr

hsp val Glu Gly

1635

Phe Leu Pro

1650

Arg

Lys

Val Val Lys Val Asn
Gn Hs Pro Thr
le Ser Len His
Len Asn Lys
Cys Ay
Gn du Tyr Ser Thr
9 S&F Bhe Ala His Ser

s Gnlle Ser Len Gn
Ju“ BFb T‘Q?él Trp Arg Cys
Thr Sex Val Thr Vval Qy

Len Asp Ser Asn 1640 1645 1650 Len Asn Arg Ser Asp Sex

Ser Ser Ser

Glu Ala Phe

Glu Asp Arg

Leu Lys Sex

Cys Leu

Phe Ser Gln

Leu Pro Ser

Cys Val Ile

Met Arg Val Leu Val Leu Ala Leu Thr Val Ala Leu Val Rla Gly Asn
1

5

Gln Val Ser Tyr
20

Lys Tyr Glu Gly
35

Lys Ala Gly Val

50 55

10

45

. 60

89

15

Zla Pro Glu Phe Ala Pro Gly Lys Thr Tyr Glu Tyr
25 30

Tyr Ile Leu Gly Gly Leu Pro Glu Glu Gly Leu Ala
40

Lys Ile Gln Ser Lys Val Leu Ile'Gly Ala Ala Gly



1655 1660 1665 Asp Val

<210> 15 <2

Al a Vval Val aﬂgﬁ

Asn

Gu

Gy Val Lys Vval Ile Ser
Thr Tyr Leu Leu Lys Leu Val
Ay Vval Trp

Ala Leu Al a 3 QA

Gy Val Val Gy Lys VaI
Val

Lys

160 Val Cys Lys Thr
175 1le Hi Ssléreli!sl;r

185 190

Asn Gly

Val Leu
- 130

Lys Lys
145

Val Cys
Leu His
His Met

Met Ala
210

Met Lys
225

Glu Leun
Met Glu
Leu Glu

Glu Leu
290

Thr Asn
305

Leu Asn

Leu Ile

Ser

a Leu Thr
Phe Al a Pro Asp Phe Ala Al a Ser

Lys Val

ésf} LSER fhe
he Ser hkte
Leu Ala Pro Thr Al a Val

e

Val
115

Asn’

Thr

Lys

Leu

Asp

195

Arg

Pro

Len

Ala

Pro

275

Gly

val

Met

Gln

100

Ile
Val
Gln
Thr
Thr
180
val
Gly
Ser
Gln
Lys
260
Leu
Thr
Glu

Gly

Leu

H s Tyr Val

Leu Ile Ser Al a Val
Asn Pro Qu Ile The A u Tyr

¥

Leu Ala Leu Val
Lys Thr Tyr Val

Gn Thr Ala G n Ser

H's Len Ala Cys Arg Cys Thr
1670 1675 1680 Pro G n Cys Ala 1685 95 WD 2004/ 044185 PCT/ SG2003/ 000266

§£212> PRT <213> Oncor hynchus rrykl ss
Al a Ser

Tyr
Ala Len Leu Leu Gy Ay Leu Pro Qu GQu Gy Leu Ala 35 40 45 Arg Ala
Ala 50 55 60 du Asn
65 70 75 80 Ser

LeE’rcﬁAs% AAvkysiley, Thy 83 90 95 Ser

le Lys 7e Gu T

B ohY 3.8'5R. HRY

Gly Lys
Phe Arg

Asn Val
150

His Tyr
165

Lys Thr
Gly Met
Lys Thx

Ala Ser
230

Tyr Ser
245

Gln Thr
o

Lys Ala

Glu Phe

Ala Gln
310

His Ala
325

Leu Arg

105

Val Phe Rla

Gly

135

Tyx

Ile

Thr

Ala

Leu

215

cly

Pro

Val

Asp

Leu
295
Ile

His

val

120

Leu

Asp

Leu

Thr

Val

Thr

Tyr

280

Gln

val

Glu

Ala

Leu

Leu

His

Leu

185

Tyr

Gly

Leun

Asn

Phe

265

Ile

Thr

Glu

Asp

Lys

Ser

1 6 PRGangnbise % 2

20 25 30 Lys Tyr

Tyr Ala gd00 105 110 Lys

Au Thr

Ly Tor S RO wh tE GG f R d A4 &

lle Argc G u Asp Ala Lys Al a Glu Arg 165 170

115 120 125
e 130 135 140

145 150 155

I-Aso Vﬁsﬂysqé?xe%lu TGr Af\rg Ile 180

Pro
Asn
Gln
Glu
170
Asn
Thr
Ala
I;e
Ile
250
val
Pro
Pro
Ser

Ser
330

Tyxr

90

Pro
Met
Glu
155
Asp
His
Glu
Ile
Leu
235
Val
Asp
Arg

Ile

Leu
315

Pro

Glu

Gly

Phe

140

Thr

Ser

Cys

Lys

Ser

220

Glu

Asn

Ile

Gly

Gln

300

Asn

Leu

Sex

Ile

125

Glin

Gly

Lys

Thr

Ala

Gly

Arg

Ser

285

Leu

Asn

Lys

Ile

110

Ser

Met

val

Ala

Asp

190

Ala

Asn

Thr

Ala

Lys

270

Leu

Leu

Leu

Phe

Glu

Thr Asn
Asn Ile

Lys Gly
. 160

Asp Arg
175

Ser Ile
Glu Cys
Tyr Ile

Ala Thr
240

val Gln
255%

Thr Pro
Lys Tyr
Arg Ile

val Ser
320

Ile Glu
335

Ala Leu



Met Lys Asp The Ay Leu Ala Tyr Thr u Lys Cys Val Gu Cys Arg 195 200 205
in Arg Ay Gu Ala Leu Met Gy Ala Ala Thr Tyr Asn Tyr Leu Net 210 215 220

Pro Al a wah y Ala Leu Ile Leu Au Ala Thr Val Thr, G 0 235
A P TistzoiBpossy

G n
Lys
240
255
Val
H s
Pro
Lys
Hi s
Met

Leu Hs Gn Phe Thr Pro The Asn Gn Met Ser Ay Ala A

96
Au
Arg
Ile
Ile
Au
Al a
Pro
Ser
I'le
H s
Al a
Met
Pro

5 250

WD 2004/ 044185 PCT/ SG2003/ 000266 G u Ala Lys G n Net Lev Thr The

I'le
Ay
Adn
Lev
Asp.
Ser
Al a
Ser
Thr
Met
Phe
Lev
Asn

Lys Lys Asp Pro Ile 260 265 270 1Ile Val Pro Asp Asn Asn Tyr Val
Ser Ile Arg Tyr G n 275 280 285 Phe Ala Thr Gu Ile Lev A n Met
Lev Lev Lys Ile Ser 290 295 300 Asn Ala Arg Ala Gn Ala Val
Asn His Lev*%al Thr Tyr 310 315 320 °ASn Thr Ala Pro Val
Ala Pro Lev Lys The Lev G n The 325 330 335 Ile @n Lau Lev Arg
Sep @ UcIThPhd Lps Abn L&Ealle| AspTiys A34Di345p 350 WvaSed u The Lys Al a
Tyr A'g®¥is Trp I1e Lev*®Asp Ala 355 386°365 Val Pro Ser Ile
Val Ala Val Arg The Ile Lys Qu Lys 370 375 380 The Lev Ala Ay
ldee iMherr@ blaAllde Alla TGk rHiAl Tl Alei bewVays Ph883e396 @95 400 Ala Al a
Val 3Pa Ala Asp Leu3&n Thr Val Lys*t%®v Vval 405 410 415 G u Ser
Asn Hs Lys Ile @n Thr Hs Pro Val Lev Arg 420 425 430 Qu Lev
Gyy Thyrva@ y1aThry Meé wWalrhSerlalys @yor AGy31d/@ln M351440 445 G n
Af8 Pro Ala Gu B&% val Lys Pro #4% H s G n Lev 450 455 460

Met Ser Ser Thr His Leu Val Lys Ala Asp Leu Glu Ala Ile Lys Leu
405 410 415

Gln Glu Gly Leu Ala val Thr Pro Rsn Ile Arg Glu Asn Ala Gly Leu
420 425 430

Arg Glu Leu Val Met Leu Gly Phe Gly Ile Met val His Lys Tyr Cys
435 440 445

Val Glu Asn Pro Ser Cys Pro Ser Glu Leu Val Arg Pro Val His Asp
450 455 460

Ile Ile Ala Lys Ala Leu Glu Lys Arg Asp Asn Asp Glu Leu Ser Leu
465 470 475 480

Ala Leu.Lys Val Leu Gly 2Asn Ala Gly His Pro Ser Ser Leu Lys Pro
485 490 495

Ile Met Lys Leu Leu Prc Gly Phe Gly Ser Ser Ala Ser Glu Leu Glu
500 505 510

Leu Arg Val His Ile Asp Ala Thr Leu Ala Leu Arg Lys Ile Gly Lys
515 520 525

Arg Glu Pro Lys Met Ile Gln Asp Val Ala Leu Gln Leu Phe Met Asp
530 535 540

Arg Thr Leu Asp Pro Glu Leu Arg Met Val Ala val Val Val Leu Phe
545 550 555 560

Asp Thr Lys Leu Pro Met Gly Leu Ile Thr Thr Leu Ala Gln Ser Leu
5€5 570 575

Leu Lys Glu Pro Asn Leu Gln Val Leu Ser Phe Val Tyr Ser Tyr Met
580 585 590

Lys Rla Phe Thr Lys Thr Thx Thr Pro Asp His Ser Thr val Ala Ala
595 600 605

Ala Cys Asn Val Ala Ile Arg 1le Leu Ser Pro Arg Phe Glu Arg Leu
€10 615 620
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Ala Val Adn Ala Val Ala Asn Ser Lys The Qu Gu Lev Ser Net Val 465 470 475
480 Lev Lys Ala Lev Ay Asn Ala Ay His Pro Ala Ser Ile Lys Pro Ile 485 490
495 Thr LYQNbQMMkﬁ¥m?r0 Val The Ay Thr Ala Ala Ala Al a L} Pro Lev 500
505 510 Arg Val Gn Ala Asp Ala Val Lev Ala Lev Arg Asn || &CASE2PPON68 515
520 525 97 WD 2004/044185 PCT/ SG2003/000266 G u Pro Arg Met Val @ n Qu
Val Ala Val A n Len Phe Met Asp Lys 530 535 540 Ala Len H's Pro Qu Len Arg
Met Len Ala Cys Ile Val Len Phe Qu 545 550 555 560 Thr Lys Pro Pro Met
Gy Len Val Ile Thr Len Ala Ser Ile Lou Lys 565 570 575 Thr G u Lys Asn Met
Gn Val Aa Egiﬁ aggeﬁ hiy T¥E: REX aih SnbedscNBE: 25801585 399 Aexedeen Thr Arg Ser
Thr Ala Pro a Sex ¥ab Ala Ala Ala ¢&95 600 605 Cys4tAsn Val Al a
Val Lys Met Len Sex Asn Lys Phe Arg Arg Lou Ser 610 615 620 Cys Hi s The Ser
GnAalle oAl §§r ‘9‘% RO 1d39n 630 B35 /40 Arg lle
Gy Ala Ala gf%b}ggr}"eﬂl ”Né $ A > aAmn%Ern ar'll'hr965<b'3 650 655 Len Phe
Pro Arg Thr Val Vval Ala Lys Ala Arg Thr Tyr Phe Ala @y 660 665 670 Ala Al a
Al a Asp Val g% al 1.3, Yald €840, §(5:880 665 G u '
Al a Len Len h)g/% lerLeﬁr ¥o % Xf I@ eéu;?Aer% %a Ac'lspaArgggl le 690 695 700 Thr
Lys Net Arg Arg Val IIe Lys Ala Lou Ser Asp Trp Arg Ser Len 705 710 715 720
Ala Thr Ser GXy Va Sero\yalALsp %e{ LIeLeGIIthevélly Hasn;rghgsl;rhﬁu%l)_(] ﬁln 725 730 735
675 680 685
Gln Glu Ala Leu Len Lys Ala Arg Asp Val Pro Glu Ser BAla Asp Arg
690 695 700
Leu Thr Lys Met Lys Gln Ala Leu Lys Ala Leu Thr Glu Trp Arg Ale
705 710 715 720
Asn Pro Ser Arg Gln Pro Leu Gly Ser Leu Tyr Val Lys Val Leu Gly
725 730 735
Gin Asp Val Ala Phe Ala Asn Ile Asp ‘Lys Glu Met Val Glu Lys Ile
: 740 745 750
Ile Glu Phe Alas Thr Gly Pre Glu Ile Arg Thr Arg Gly Lys Lys Ala:
755 760- 765
Lev Asp Ala Leu Leu Ser Gly Tyr Ser Met Lys Tyr Ser Lys Pro Met
770 775 780
Ser Ala Ile Glu Vval Arg His Ile Phe Pro Thr Ser Leu Gly Leu Pro
785 790 795 800
Met Glu Leu Ser Leu Tyr Thr Ala Ala Val Thr Ala ARla Ser Val Glu
805 810 815
Val Gln Ala Thr Ile Ser Pro Pro Leu Pro Glu Asp Phe His Pro Ala
820 825 830
His Leu Leu Lys Ser Asp Ile Ser Met Lys Ala Ser Val Thr Pro Ser
835 840 845
val Ser Leu His Thy Tyr Gly Vval Met Gly Val Asn Ser Pro Phe Ile
850 855 860
Gln Ala Sex Val Leu Ser Arg Ala Lys Asp His Ala Ala Leu Pro lys
865 ' 870 875 880
Lys Met Glu Ala Arg Leu Asp Ile Val Lys Gly Tyr Phe Ser Tyr Gln
885 890 895
Phe Leu Pro Val Glu Gly Val Lys Thr Ile ARla Ser Ala Arg Leu Glu
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Adn
Lys
Al a
800
815
Pro
Hi s
Ay
Lys
Asp
Pro
Asn
Al a:
Thr
Leu
Phe
Cys
1005

Ile Ala The Ala Asn Ile Asp Lys Ser Ile Ile Asp Gn Ala Len 740 745 750
Len Ala Asn Ser Pro Ser Ala Hs Ala Leu Ay Arg Asn Ala Len 755 760 765
Al a Len | y Ala Thr Phe @ n Tyr Val Lys Pro Len Len . 770 775 780
Ala d u\b@{iﬂ(ﬁfﬁgﬂ rg lle Phe Pro Thr Ala vVal Ay Len Pr gcw&Gzooﬁg)gozféo 795
G u Len Sex Tyr Tyr Thr Ala Ala Val Ala Lys Ala Tyr Val Asn Val 805 810
98 WD 2004/ 044185 PCT/ SG2003/ 000266 Arg Ala Thr Leu Thr Pro Ala Lau
Gu Thr The His Ala Ala G n 820 825 830 Leu Leu Lys Thr Asn Ile Qu Leu
Ala Gu Val Arg Pro Ser Ile 835 84Q 845 Val Met '?%1% Thr Phe Ala Val Met
Val Asn Thr Ala The"i1e @ n 850 855 860 Ala Ala Tle Mt Ala Arg Al a
Val Arg Thr Ile Val Pro Ala Lys 865 870 875 8380 Phe Ala Ala G n Leu
Ile Al a Asn VellyRlashleThda [Byg APReVad Glupfly 885280018982 MseVero Val Ser Pro
QuHs lle Aa® & a Ala Hs 1% u Thr 900 965°910 Phe Ala Val Ala Arg
Val Gu Asp Val Pro Ala Gu Arg Ile Thr 915 920 925 Pro Leu Ile Pro
A n Ay valrrAl wiAvg 8es T¥hrelGE arocG e Bar Séir gyD36n F3b W4(0LevAsp Lys Leu
Ser Met |le.23BAa Asp Ser hi F3Ala Ser The Al a8*dy 945 950 955 960 Ser
Ser Arg. Sex Sex GQu Ile Lau Tyr Ser Asp Leu Pro Ser Asn 965 . 970 975
Lys Pro ke rebesdrysinAlet Iske Tval ryValeuHhss: Agusé mi&daexrTha $dre 980 985 990
Val Gu AfY Len Ay Val BYS Ala Cys The &% Phe Thr Ser % 995 1000

Ser Glu Leu Leu Pro Phe Ser Leu Gln Arg Gln Thr Gly Lys Asn Lys
965 970 975

Ile Pro Lys Pro Ile Val Lys Lys Met Cys Ala Thr Thr Tyr Thr Tyr
280 985 950

Gly Ile Glu Gly Cys Val Asp lle Trp Ser Arg Asn Ala Thr Phe Leu
995 1000 1005

Arg Asn Thr Pro Ile Tyr Ala 1Ile Ile Gly Asn His Ser Leu Leu
1010 1015 1020

Val Asn Val Thr Pro Ala Rla Gly Pro Ser Ile Glu Arg Ile Glu
1025 1030 1035

Ile Glu Val Gln Phe Gly Glu - Gln Ala Ala Glu Lys Ile Leu Lys
1040 1045 1050

© Glu val Tyr Leu Asn Glu Glu Glu Glu Val Leu Glu Asp Lys Asn
1055 1060 1065

Val Leu Met Lys Leu Lys Lys Ile Leu Ser Pro Gly Leu Lys Asn
1070 1075 1080

Ser Thr Lys Ala Ser Ser Ser Ser Ser Gly Ser Ser Arg Ser Ser
1085 10380 1095

Arg Ser Arg Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser
11o¢ 1105 111¢

Ser Ser RArg Ser Ser Ser Ser Ser Ser Arg Ser Ser Ser Ser Leu
1115 1120 1125

Arg Arg Asn Ser Lys Met Leu Asp Leu Ala Asp Pro Leu Asn Ile
1130 1135 1140

Thr Ser Lys Arg Ser Ser Ser 8Ser Ser Ser Ser Ser Ser Ser Ser
1145 11590 1155

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Lys Thr Lys Trp
1160 1165 1170
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Ser Ala Ala Phe Ile Arg Asn Thr Lev
Lys H's Ser Val Leu Ile Ser Val Lys
Ala lle Qu u Phe du Val

Ala Gu Lys ‘ﬁ’gﬂfiﬂfﬁgﬂ%,s Val 1le Thr

Ala Pro Gn Ay Lys Thr Val Leu Leu
99 WD 2004/ 044185 PCT/ SG2003/ 000266
Ser Ser Ser Ser Ser 1085 1090 1095

Sex Ser Arg Ser Arg 1100 1105 1110
Ser Sex Ser Ser Ser 111 120 1125
Pro Tyr Asn F*ér%‘(’)1 oo Tf38gi%§%q’fﬁ%§0
Ser A n Ser Thr Ser 1145 1150 1155
Ser Ser The His Ala 1160 1165 1170
Lys Leu Ala Pi0 P°r78Ys £80 M 3880,
Asp His Lys Ile u 1190 1195 1200
Ala Thr Ser Arg Leu
Asn Asp Asn T %\g%
H's Lys Val Thr a
Tyr Asn Thr Phe Ile
Pro

Ser
1220

R Vs il v,
Lys 1235 12

Thr
Val Val Thr val Leu

1225

Gln Ile

1240

Asn Gln Gly Tyx

1235

Lys

Val
1255

Thr Arg Val Gln Ile Ile

1250

Ile Ser

1270

Trp Axg Ser

1265

Cys Asp

Met Thzr Val Thr

1280

Arg Trp Gly

1283

Thr Ile V;i Ala Glu Thr

1295

Gly
1300

Ale
1315

val Ala

131¢

Arg Lys Leu Trp

Ala val

1325

Tyr Arg Arg Ser Arg

1330

Asn Gly Val Asn Thr

1340

Lys
1345

Thx Ala

1360

Leun Vval Ala Val

1355

Lys

Thxr Thr

1375

Leu Asn Pro Asn

1370

Lys

Phe
1385

Pro Leu Pro Ile Asn

1350

Tyr

Phe Gln Met

1400 -

Gly Arg Trp Asp

1405

Ala 1ala Ala Glu

1415

Thr
1420

Sexr Cys

Phe Asn Asn Arg Lys Tyr Lys

The Tyr Asn Met Ile Gy 1010 1015 1020
Pro Ser Ala Ser Au Pro 1025 1030 1035
G@n Val Ay Pro Lys Ala 1040 1045 1050
Met Asn Gu Gu du d GCTE5300888%¢4 065
Lys Lau Lys Lys Ile Leu 1070 1075 1080
Leu Pro Asp Lea Lys Asn Ay Thr Arg Ala
Ser Ser Ser Ser Ser 5er Ser Arg Ser Ser
Ser Arg Lys Ser A u Ser Ser Ser Ser Ser
rg lLle Ser s Ar gy Pro Asp G n
@69LKF9ASEy§l%E@§5L$§BgE§§H’Agn- H s Lys Asp
Asn Val Ile Sex Arg Ser Lys Ser Ser Al a
Ile Tyr Lys Gn Lys, Phe Leu Gy Asn
VAP 5P| %erLéﬁoTﬁiP/i% Féu val Arg Ala
@y Tyr dn Val Thr Ala Tyr Lea Asn Lys

1205 1210 3.215 GAn lle lle Met Ala Ala Leu Asp Qu

'

1250 1255 1260

38° By sTA AP VAP Bda Lea Ser Lys
245 1le Ala Trp Ay Ala Gu Cys Lys Asp

Val Arg RAla Ile Arg Ala Asp His

1230

Ala val Tyr Asp Lys Leu Thr

1245

Tyr

Glu Asn

1260

Ala Asn Leu Thr Asp ASp

BHis His val

1275

Met Met Leu Ser Lys

Ile Gln Asn Thr

1290

Gly Cys Lys Tyx

val Glu Glu Pro Ala Val

1305

Arqg Lys

Lew Pro Thr Tyr Ile Arg Asp

1320

Arg

val Ala Glu

1335

Tyr Lle Ser Arg Asp

val Ala Pro Glu Ile

1350

Ser Lys Lys

Glu Thr Lew Asn Val Thr

1365

Asn Ser

Phe Phe Leu Gly val Leu

1380

Lys Txp

Glu
1395

Asn Thr Ala Ala Lew Gln Ala

Gln Met

1410

val Thr Tyr Leu Thr Lys

Thr Val Thr

1425

Val Vel Glu Asp Val

Glv Thr His Ser His

94
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Ala Gu Thr Ay Lea Val Ay Pro Ser Pro Ala Val Arg Lea Arg 1265 1270 1275
Lea Ser Trp Asp Lys Lea Pro Lys Val Pro Lys Ala Val Trp Arg 1280 1285 1290
Tyr Val Arg MW@206al04438s A u Phe Ile Pro Ay Tyr Ile Pro Tyr_ 1295 1300 1305
Tyr Leu Ala Asp Lea Val Pro Met G n Lys Asp Lys Asn Asn 4 uP§¢%56200396026820
Lys An lle An The Thr Val Val Ala Thr Sex u Arg Thr Leu 1325 1330 1335
Asp Val |-le Lea Lys Thr Pro Lys Net Thr Lea Tyr Lys Leu Ay 1340 1345 1350
100 WD 2004/ 044185 PCT/ S&003/ 000266 Val Asn Leu Pro Cys Ser Leu Pro Phe

A u Ser Net Thr Asp Lau 1355 1360 1365 Ser Pro Phe Asp Asp Asn Ile Val Asn
Lys Ile His Tyr E&tP Phe 1370 1375380 Sex G u Varf*®sn Ala Val Lys Cys Ser
Met Val Arg Asp Thr Lau 1385 1390 1395 Thr Thr Phe Asn Asn Lys Lys Tyr Lys
Ile Asn Met Pem keu Ser nldQ0Qnlxk@5Scysd 1thr €ysciyridGnps Vahe Lide ¥la A n Asp Cys
Thr Thr A u Leu Ey% Phe 1415 142950425 Met Val Ldé51iau Lys Lys Asp His Al a
Ser Qu An Asn Hs Ile 1430 1435 1440 Asn Val Lys Ile Ser Asp Ile Asp Val
Asp Leu Tyr Thiuw G AsP a1d4dip' cidS5thrl4hn cidi SrChyn Yab ke s¥al 11leys Val Asn G n
Met Qu lle Ser.AstP Asp 1460 146565470 Asn Leu PR&7Tyr Lys Asp Pro Ser Gy
Ser Ile Lys Ile Asp Argo 1475 1480 1485 Lys Gly Lys Ay Val Ser Leu Tyr
Ala Pro Ser Hyw H¢ bayachmid4le 44951500 rfd wrd/aks Tyep Bae Asp Lys Tyr Ser
Trp Lys Ile Lys w415 Val Asp 1505148810 1515 1485

val val Val Lys Val Asn Gly Val Glu Ile Pro Leu Thr ARsn Leu
1490 1495 1500

Pro Tyr Gln His Pro Thr Gly Asn Ile Gln Ile Arg Gln Arg Glu
1505 1510 1515

Glu-Gly Ile Ser Leu His Ala Pro Ser His Gly Leu Gln Glu Val
1520 1525 1530

Phe Leu Ser Len Asn Lys Val 6ln Val Lys Val Val Asp Trp Met
1535 1540 1545

Arg Gly Gln Thr Cys Gly Leu Cys Gly Lys Ala Asp Gly Glu Vval
1550 1555 1560

Arg Gln Glu Tyr Ser Thr Pro Asn Glu Arg Val Ser Arg Asn Rla
1565 1570 1575

Thr Ser Phe Ala His Ser Trp Val Leu Pro Ala Lys Ser Cys Arg
1580 1585 1590

Asp Ala Ser Glu Cys Tyr Met Gln Leu Glu Ser Val Lys Leu Glu
1595 1600 1605

Lys Gln Ile Ser Leun Glu Gly Glu Glu Ser Lys Cys Tyr Ser Val
1610 1615 1620

Glu Pro Val Trp Arg Cys Leu Pro &ly Cys Ala Pro Val BArg Thr
1625 1630 1635

Thr Ser Val Thr val Gly Len Pro Cys Val Ser Leu Asp Ser Asn
1640 1645 1650

Leuw Asn Arg Ser Asp Ser Leu Ser Ser Ile Tyr Gln 1ys Ser Val
1655 16690 1665

Asp Val Ser Glu Thr Ala Glu Ser His Leu BAla Cys Arg Cys Thr
1670 1675 1680

Pro Gln Cys Rla
1685
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Trp Met Lys Gy Gn Thr Cys Ay Lau Cys Ay Lys Ala Asp Gy 1520 1525 1530
Gn Asn Arg Gn Qu Tyr Arg Thr Pro Ser Ay Arg Leu Thr Lys 1535 1540 1545
Ser Ser Val a Hs Ser Trp Val Lau Pro Ser Asp Se 1560
oys Arg AspWE?EOO gy 3 Oys Leu Met Lys Lau G u Ser Val ECT’%gg‘g’:"é@gﬁ 1575
Leu Gu Lys Gdn Val Ile Val Asp Asp Arg G u Ser Lys Cys Tyr 1580 1585 1590
Ser Val Qu Pro Val Lau Arg Cys Leu Pro Ay Cys Leu Pro Val 1595 1600 1605
101 WD 2004/ 044185 PCT/ S&003/ 000266 Arg Thr Thr Pro lie Thr Ile Gy The
H's Cys Lou Pro Val Asp 1610 1615 1620 Ser Asn Leu Asn Arg Ser Gu Ay Leu
Ser Ser Ile Tyfe-Au Lys 1625 1630 1635 Ser Val Asp Leu Met Qu Lys Ala G n
Ala H's Val Ata>CysssArg 1640 1645 1650 Cys Ser u A@n Cys Net 1655 <210>
16 <211> 17042><ZR2> PRT <21:§(> Fundul us heteroclitus <400> 16 Met Lys Al a
Val Val Leu APH” LTI 8T B*3°The Val Ala Gy @n 15 10 25 Asn Phe Al a
Pro du The Ala>Alas Gy Lys Thr Tyr Val Tyr Lys Tyr 20 25 30 G u Ala Leu
Ile Leu Gy Gy Lev ProlGI Gu GéLegAla ArgLAlgtlgga%Or .8y Leu Lys
Ile Ser Thr t’_?tshf%lf‘lievﬁ L 'S8 MH 2SR ASE Pt As 3 Thr Tyr Met
Leu Lys Leu Val Qu Pro Qu Leu Ser Au Tyr Ser Gy

Ser Val Asn Phe Ala Pro Asp Phe Ala Ala Ser Lys Thr Tyr val Tyr
20 25 30

Lys Tyr Glu Ala Leu Leu Leu Gly Gly Leu Pro Glu Glu Gly Leu Ala
35 : 40 . 45

Arg Ala Gly Val Lys Val Ile Ser Lys Val Leu Ile Ser Ala Val Ala
50 55 60

Glu Asn Thr Tyr Leu Leu Lys Leu Val Asn Pro Glu Ile Phe Glu Tyr
63 70 75 80

Ser Gly Val Trp Pro Lys Asp ﬁro Phe Val Pre Ala Ala Lys Leu Thr
85 90 95

Ser Ala Leuv Ala Ala Gln Phe Ser Ile Pro Ile Lys Phe Glu Tyr Ala
100 105 110

Lys Gly Val val Gly Lys Val Leu Ala Pro Thr Ala Val Ser Glu Thr
115 120 125

Val Leu Asn Val His Arg Gly Ile Leu Asn Jle Leu Gln Leu Asn Ile
130 135 140

Lys Lys Thr Gln Asn Val Tyr Glu Leu Gln Glu Ala Gly Ala Gln Gly
145 150 155 160

val Cys Lys Thr His Tyr Val Ile Arg Glu Asé Ala Lys Ala Glu Arg
165 170 175

Ile His XLeuw Thr iys Ser Lys Asp Leu Asn Asn Cys Gln Gln Arg Ile
180 185 150

Met Lys Asp Phe Gly Leu Ala Tyr Thr Glu Lys Cys Val Glu Cys Arg
185 200 205

Gln Arg Gly Glu Ala Leu Met Gly Ala Ala Thr Tyr Asn Tyr Leu Met
210 215 220

Lys Pro Ala Asp Asn Gly Ala Leu Ile Leu Glu Ala Thr Val Thr Glu
225 230 235 240

Leu His Gln Phe Thr Pro Phe BAsn Glu Met Ser Gly Ala Ala Gln Met
245 250 255
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65 70 75 80 Ile Trp Pro Lys Asp Pro Ala Val Pro Ala Thr Lys Leu Thr Ala Al a
85 90 95 Leu His Leu Ser Ser An The Pro Ser Ser Len Asn Thr Pro Net Val

100
115
130
145
Len
Lys
Tyr

Ay
Met

Pro
Len
Au
Len
Gn
du
Len

105 110 y Lys Val Phe Ala Pro Au GQu Val Ser Thr -Leu Val Leu
120 125 ‘EQE?IM%JI%I%' r AAg Ay Ile Leu Asn Ile Leu @n LQSTMOQ:’I'OQ”%% Lys
135 140 Thr Hi s Lys Val Tyr Asp Leu Gn GQu Val Ay Thr Adn dy Val Cys
150 155 160 Lys Thr Leu Tyr Ser Ile Ser Qu Asp Ala Arg Ile Qu Asn lle
165 170 175 Leu Thr Lys Thr Arg Asp Leu Ser Asn Cys G n G n Arg Lou Asn
180 185 190 i m WD 2004/ 044185 PCT/ SG2003/ 000266 Asp Ile Ay Len Ala

Thr A u Lys Cys Asp Lys Cys A n Glu G u 195 200 205 Thr Lys Asn Len Arg

Thr Thr Thr Len_Ser Ty Val en g I; 3‘ 5 2 gal a Asp Al a Vval
lle Len LYY ARS8 S/%e'c,&seﬁ r P]i‘_eﬁ fIG " 7225%2 §§ 20 ™G n The Ser
Phe Ser Qu Al a Asn Gy Ala Ala Gn Met Arg Thr 245 250 255 Lys G n Ser
AQu Phe Len Gu Ile Gn Lys GQu Pro Ile Pro Ser_. 260 265 %70 Val Lys Al a
Tyr Arg H$ &Yy F)?SS&S“ ™) Ty % TS &FU SHhe=8el s 2757380585 Asp G u
Leu @n Thr Pro Len Gn Len Ile ys Ile Ser Asp Ala 290 295 300 Pro Al a
Val Ala Qu Val Len Lys H's Len Ala Thr r Asn Ile 305 310 315 320
Asp Val H" &5 Tas 1A Prey %;S@nﬂt’fygrqbﬁé% B e Ut elvsVvare &*h 325 330 335
Len Arg lle a Arg Tyr Gu p Len Gu Net Tyr Trp Asn G n

Asn Ala Arg Ala Gln Ala val Lys Ile Leu Asn His Leu Val Thr Tyr
305 310 315 320

Asn Thr Ala Pro Val His Glu Asp Ala Pro Leu Lys Phe Leu Gln Phe
325 330 335

Ile GIn Leu Leu Arg Met Ala Ser Ser Glu Thr Ile Asn Ala Ile Trp
340 345 350

Ala Glu Phe Lys Bla Lys Pro Ala Tyr Arg His Trp Ile Leu Asp Ala
355 360 365

val Pro Ser Ile Gly Ser Ser Val Ala Val Arg Phe Ile Lys Glu Lys
370 ' 375 : 380

Fhe Leu Ala Gly Asp Ile Thr Ile Phe Glu Ala Alz Gln Ala: Leu Val:
385 390 395 400

Ala Ala Val His Met Val Ala Ala Asp Leu Glu Thr Vval Lys Leu Val
405 410 ' 415

Glu Ser Leu Ala Phe Asn His Lys Ile Gln Thr His Pro Val Leu Arg
420 425 430

! Glu Leu Thr Met Leu Gly Tyr Gly Thr Met Val Ser Lys Tyr Cys Val
’ 435 440 445

Glu His Pro Asn Cys Pro Ala Glu Leu Val Lys Pro Ile His Glu Leu
450 455 460

Ala Val Gln Ala Val Ala Asn Ser Lys Phe Glu Glu Leu Ser Met Val
465 470 475 480

Leu Lys Ala Leu Gly Asn Ala Gly His Pro Ala Ser Ile Lys Pro Ile
485 490 495

Thr Lys Leu Leu Pro Val Phe Gly Thr Ala Ala Ala Rla Leu Pro Leu
500 505 510

Arg Val Gln Bla Asp Ala Val Leu Ala Leu Arg Asn Ile Ala Lys Arg
515 520 525
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340
355
370
385
Sex
Val
Thr
Len
Ile
Asn
Ile
Al a
Val
Au
Pro
Au
Ser
Al a

345 350 Tyr Lys Lys Met Ser Pro His Arg Hs Trp The Leu Asp Thr Ile Pro
360 365 Ala Thr Ay Thr Phe Ala Ay Len Arg Phe Ile Lys A u Lys Phe Net
375 380 whhguafdutysH u Ile Thr 11e Ala Gu Ala Ala A n Aa. "‘k’”ﬁ Thr Al a
390 395 400 Val Hi s Met Val Thr Ala Asp Pro Gu Val I A% e a u
405 410 415 Len Val Asp Ser Asp Lys Val Val @ u Asn Pro Len Len Arg G u
420 425 430 Val Phe Len Ay Tyr Ay Thr Met Val Asn Lys Tyr Cys Asn Lys
435 440 445 Val Asp Cys Pro Val Qu Len lle Lys Prolle Gn dn Arg
Her 450 455 460 Asp Ala Ile Ala Lys Asn Qu Gn GQu Asn Ile Ile Len Tyr
Lys 103 W& ggzt“fr@ﬂ?fsgalpéw g%gd@é/f’deo‘?éaﬂmg X7o "&75*R8WY° Val Lau Gy
Ala Gy HsPro Ser Ser Phe 'Lys Ser Lau Thr ys 485 49D 495 Ile Met Pro
Hs Ay Thr Ala Ala Val Ser Leu Pro Net Thr Ile 500 505 510 H's Val Qu
Il e Net All%LEaLﬁlAr?gmA%#P BEe AAg diek \ieu [ Rig SuIS?eIVal €3 Hptmo5s  Arg Net
Gn Qu B&U Ala Leu G n Al Tyr Met Asp s Ala Leu 530 5540 H's Pro
Leu Arg Met Leu Ser Cys Ile Val Lau Phe A u Thr Ser 545 550 555 560

Ser Met @hy LeapPrvabroThet Thy Lgw|vad Qe Ry Bor A\alsetryide Ter Bsu 565 570 575
Asn Leu G n Val Ala S&%° Phe Thr Tyr S¥f His Met Lys SEP Lau 580 585 590
Arg Ser Pro Ala Thr Ile H's Pro Asp Val Ala Ala Ala Cys Ser 595 600 605
Al a Met [ips elh etaylge%gg@dgk Thwr VE?@EegggA@p mrgTy_:e@ESési‘;jg sty Matg”

Ser Leu Thr Brg Ser Thr Ala Pro Asp Phe Ala Ser Val Ala Ala Ala
595 600 605

Cys Asn Val Alas Val Lys Met Leu Ser Asn Lys Phe Arg Arg Leu Ser
610 615 620

Cys His Phe Ser Gln Ala Ile His Leu Asp Ala Tyr Sexr &sn Pro Leu
625 630 635 640

Arg Ile Gly Ala Rla Ala Ser Ala Phe Tyr Ile Asn Asp Ala Ala Thrx-
645 650 655

Leu Phe Pro Arg Thr val Val Ala Lys Ala Arg Thr Tyr Phe Ala Gly
660 665 670

Ala Ala Ala Asp Val Leu Glu Val Gly Val Arg Thr Glu Gly Ile Gln
675 680 685

Glu ARla Leu leu Lys Leu Pro Pfo Ala Pro Glu Asn Ala Asp Arg lle
690 695 700

Thr Lys Met Arg Arg Val Ile Lys Ala Leu Ser Asp Trp Arg Ser Leu
705 710 715 720

Ala Thr Ser Lys Pro Leu Ala Ser Ile Tyr Val Lys Phe Phe Gly Gln
725 730 735

Glu Ile Ala Phe Ala Asn Ile Asp Lys Ser Ile Ile Asp Gln Ala Leu
740 745 ©750

Gln Leu Ala Asn Ser Pro Ser Ala His Ala Leu Gly Arg Asn Ala Leu
755 760 765

Lys Ala Leu Leu Ala Gly ARla Thr Phe Gln Tyr Val Lys Pro Leu Leu
770 775 760

Ala Ala Glu Val Arg Arg Ile Phe Pro Thr Ala Val Gly Leu Pro Met
785 7590 795 800

Glu Leu Ser Tyr Tyr Thr Ala Ala Val Ala Lys Ala Tyr Vval Asn val
805 B10 815
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610
625
Met
Thr
Leu
Thr
Pro

Al a
Gn
Leu
Al a
800
615
825
840
855
865

615
630
645

620 Tyr Ser Lys Ala Val H's Val Asp Let Tyr Asn Sex Ser Lau Al a Val
635 640 Gy Ala Ala Ala Thr Ala Phe Tyr Ile Asn Asp Ala Ala Thr Phe
650 ﬁz@@o{,ﬁd,@mlsys Ser Phe Val Ala Lys Thr Lys Ay Phe Ile Ala Gy Sex

660 665 670 Ala Qu Val Lau Gu Ile Ay Ala Asn |l e GRFTEGROPHW6N G u
675 680 685 |Ile Lau Lys Asn Pro Ala Leu Ser Qu Ser Thr Asp Arg Ile

Lys
Thr
dn
Val

Leu
Leu
du

690 695 700 Net Lys Arg Val Ile Lys Ala Lau Ser Qu Trp Arg Ser Lau
705 710 715 720 Ser Lys Pro Leu Ala Ser Val Tyr Val Lys The Phe
AQu lle 725 730 735 dy Phe Ala Asn Ile Asp Lys Pro Met Ile Asp Lys
Lys Phe 740 745 750 104 WD 2004/ 044185 PCT/ SG&2003/ 000266 Gy Lys

Pro Lle n Glu 5 760 765 Leu
Ser &9 MPPASE: EF‘Y égemgg@y%‘ Jﬁ‘ liﬁa/ﬂa €970 775 780
Met Arg Arg Ile Leu Pro Thr VaI Ala Gly IIe Pro Net Gn 785 790 795

Lau Ser Leu Tyr Ser Ala_Ala 1 VaI nI Ile Lys 805 810
Pro Asn*Thre3dpsprs ﬁ“gli%ﬁl%%ﬁgﬂlé ]ﬂ:gpmlﬂh‘é“ A%f)g VAP s fhr Leu 820

630
845
860
870

Leu Gu Thr ]isp Val du Leu Lys Ala Gnlle Arg Pro Met vVal Ala 835
p Thr Tyr Ala Val Mt Lau Asn Thr As IIePheGInAIa850
8¢I5a;g%% it Ara HeghiR 321 y'st LGéﬁ ot s*egefhayate W4 FRia Lys Ile

Ala Ala Ile Met Ala Arg Ala Lys Val Arg Thr Ile Val Pro Ala Lys
865 870 B75 880

Phe Ala Ala Gln Lev Asp Ile Ala Asn Gly Asn Phe Lys Phe Glu Ala
885 890 855

Phe Pro Val Ser Pro Pro Glu His Ile Ala &la Ala His Ile Glu Thr
9090 905 , 810

Phe Ala Val Ala Arg Asn Val Glu Asp Val Pro Ala Glu Arg Ile Thr
913 920 5258

Pro Leu Ile Pro Ala.-Gln Gly Val Ala Arg Ser Thr Glm Gln Ser Arg
930 935 340

Asp Lys Leuv Thr Ser Met Ile.Ala Asp Ser Bla 2la Ser Phe Ala Gly
945 850 958 ' 960

Ser Leu Ser Arg Ser Ser Glu Ile Leu Tyr Ser Asp Leu Pro Ser Asn
965 . 570 975

Phe Lys Pro Ile Ile Lys Ala Ile Val Val His Leu Glu Glu Thr Ile
980 985 9390

Cys Val clu Arg Leu Gly Val Lys Ala Cys Phe Glu Phe Thr Ser Glu
955 1000 1005

Ser Ala Ala Phe Ile ARrg Asn Thr Lev Phe Tyr Asn Met Ile Gly
1010 1015 1020

Lys His Ser Val Leu Ile Ser Val Lys Pro Ser Rla Ser Glu Pro
1025 1030 1035

Alms Ile Glu Arg Leu Glu Phe Glu Val Gln Val Gly Pro Lys Ala
1040 1045 1050

Ala Glu Lys Ile Ile Lys Val Ile Thr Met Asn Glu Glu Glu Glu
1055 1060 1065

Ala Pro Glu Gly Lys Thr Val ©Leu Leu Lys Leu Lys Lys Ile Leu
i¢70 1475 1080
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Al a.

895
905
920
935
945
The
Lau
Asp
Ser
du
Al a
Asp
Lys
Ser
Ser
Al a
Ser

Ala Arg Leu Asn Ile Lys, Gn @y Asp Phe Lys Lau Gu Ala Lau 885 890
Pro Val Asp Val Pro Qu Asn Ile Thr Ser Net Asn Val Thr Thr The 900
910 Al rg Asn Ile Qu GQu Pro Lau Val G n Ar o 915
925 LngXizleml)J/ ?loggThr Lys Val Leu Val Pro Ille Pro lle K%I@A‘%SJW’S? hr 930
940 Ser Lys Leu Asp Pro Thr Arg Asn Ser Net Lau Asp Ser Ser G u Leu
950 955 960 Leu Pro Met Qu GQu GQu Asp Val Gn Pro Ile Pro Gn Tyr Lys
965 970 975 Arg Arg The Ala Lys Lys Tyr Cys Ala Lys Hs Ile Ay Val Gy
980 985 990 Lys Ala Cys Phe Lys Phe Ala Ser Gn Asn Ay Ala Ser Ile @n
995 1000=1CQ5 AbPdovalyvsLesn By [yshtedlilSgrGeoy Ser HMrsSosn Phe Ser The
1010 1015 10%% val Thr Pro Hf¥ du dy Qu Val Gn Arg Leu G u Met
105 WD 2004/ 044185 PCT/ S&003/ 000266 1D25 1030 1035 Val Lys Val Qy
Lys Al a Aka Seku skysseketerVadr Bgys Argysét @er 04 05ek045g1950ArdAsn Leu Ser G u
Au du Thr U du dy Qy P?% Val Lau 1055 ¥080 1065 Val Lys Leu Asn
Ile Leu Ser Ser Arg Arg Asn Ser Ser Sex 1070 1075 2080 Ser Ser Ser Sex
Ser Ser Ser a%er Lpersefd aluSedr Akxy Ser s&erer HABBF0Mer1995serAr g Ser Ser Ser
Ser Ser Sex $&Y Ser Arg Ser &&% Arg Lys 1100 £85 1110 Ile Asp Leu Al a
Arg Thr Asn Ser Ser Ser Ser Ser Ser Ser 1115 1120 1125 Arg Arg Ser Ar

Ser Ser xed 1ver s&SLruySerrgSedp Sef ey aSekin BE30ryt13anl1d40asn :
1130 1135 1140

Asp Arg Lys Phe Lys Lys BAsn - His Lys Asp Ser Gln Ser Thr Ser
1145 1150 1153

Asn Val Ile Ser Arg Ser Lys Ser Ser Ala Ser Ser Phe His Ala
1160 1165 1170

Ile Tyr Lys Gln Asp Lys Phe Leu Gly Asn Lys Leu Ala Pro Met
1175 1180 1185

Val Ile Ile Leu Phe Arg Leu Val Arg Ala Asp His Lys Ile Glu
1190 1185 1200

Gly Tyr Gln val Thr Ala Tyr Leu Asn Lys Ala Thr Ser Arg Leu
1205 1210 1215

Gln Ile TIle Met Ala Ala Leu Asp Glu Asn Asp Asn Trp Lys Leu
1220 1225 1230

Cys Ala Asp Gly Val Leu Leu Ser Lys His Lys Val Thr Ala Lys
1235 1240 1245

Ile Ala Trp Gly ala Glu Cys Lys Asp Tyr Asn Thr Phe Ile Thr
1250 1255 1260

Ala Glu Thr Gly Leu Val Gly Prc Ser Pro Ala Val Arg Leu Arg
1265 1270 1275

Len Ser Trp Asp Lys Leu Pro Lys.Val Pro Lys Ala Val Trp Arg
1289 1285 129¢C

Tyr Val Arg Ile Val Ser Glu Phe Ile Pro Gly Tyr Ile Pro Tyr
1295 1300 1305

Tyr Leu Ala Asp Leu Val Pro Met Gln Lys Asp Lys BAsn Asn Glu
1310 1315 1320

Lys Gln Ile Gln Phe Thr Val Val Ala Thr Ser Glu Arg Thr Leu
1325 1330 1335

Asp Val Tle Leu Lys Thr Pro Lys Met Thr Leu Tyr Lys Lew Gly
1340 1345 1350
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Ser Ser Ser Ser Ser Ser Ser Ser Sex Arg Arg Ser Ser Ser Sex 1145 1150 1255
Ser Ser Ser Ser Ser Ser Ser Ser Ser Arg Sex Ser Arg Arg Vval 1160, 1165 1170
Asn Ser Thr ﬁyrdgz %644% Ser Ser Ser Set Arg Thr Ser Ser Ala 1175 1180 1185
Ser Ser Leu Ala Ser Phe Phe Ser Asp Ser Ser Sex Ser Ser SerPOH$GRO§¥009265200
.Ser Sex Asp Arg Arg Ser Lys Qu Val Met Gu Lys Phe G n Arg 1205 1210 1215
Leu H's Lys Lys Met Val Ala Ser Ay Ser Ser Ala Ser Ser Val 1220 1225 1230
Gu Alalle Tyr Lys Qu Lys Lys Tyr Len Ay Gu Gu Gu Ala 1235 1240 1245
Val VvVal Ala Val Ile Leu Arg Ala Val Lys Ala Asp Lys Arg Met 1250 1255 1260
Val Ay Tyr Gn Leu Ay Phe Tyr Leu Asp Lys Pro Asn Ala Arg 1265 1270 1275
Val Anille lle Val Ala_ Asn Ile Sex Tip Arg_1280 1285 1290
106 WD 2004/ 0%41%83, PCY/ S2603/,6002 @PI‘F |"8"’63}§ %” ”‘;%g T“Eﬂ *RAFoval Lev Ser
Lys H s Lys Val f Thr 1295 1300 3305 Lys Ile Ser Trp Ay Au G@n cys Arg
Lys Tyr Ser Thr Asn Val 1310 1315 1320 Thr Ay GQu Thr. Ay Ile Val Ser Ser
Ser Pro Ala Aes 7S ﬁ_héuASPlé%Ai’Sgge 385 Asprlysvar e PHple E"Arg Leu Pro Ser
Thr Leu Lys Arg Tyr Ay 1340 134 1350 Lys Met Val Asn Lys Tyr Val Pro Val
Lys Ile Leu Ser Asp Leu 1355 1360 1365 Ile His Thr Lys Arg Qu Asn Ser Thr
Arg Asn |le Ser Sal Yalersr18iR) VaB1gs %38%) Sep| Mg\t ik A TefeG n Lys Thr e
Asp Ile Ile Thr 132 Thr 1385 1390°%

Thr Thr Phe Asn Asn Lys Lys Tyr Lys Ile Asn Met Pro Leu Serxr
1400 1405 1410

Cys Tyr Gln Val Leu Ala Gln Asp Cys Thr Thr Glu Leu Lys Phe
1415 1420 1425

Met Val Leu Leu Lys Lys Asp His Rla Ser Glu Gln Asn His Ile
' 1430 1435 1440

Asn Val Lys Ile Sexr Asp Ile Asp Val Asp Leu Tyr Thr Glu Asp
1445 - "1450 1455

His Gly Val Ile Val Lys Val Asn Glu Met Glu Ile Ser .Asn Asp
1460 1465 1470

Asn Leu Pro Tyr Lys Asp Pro Ser Gly Ser Ile Lys 1Ile Asp Arg.:
1475 ' 1480 1485

Lys Gly ©Lys Gly Val Ser Leu Tyr Ala Pro Ser His Gly Leu Gln
1490 1495 1500

Glu val Tyr Phe Asp Lys Tyr Ser Trp Lys Ile Lys Val Val Asp
1505 1510 15158

Trp Met Lys Gly Gln Thx Cys Gly Leu Cys Gly Lys Ala Asb Gly
1520 1525 1530

Glu Asn Arg Glmn Glu Tyr Arg Thr Pro Ser Gly ARrg Leu Thr Lys
1535 1540 1545

Ser Ser Val Ser Phe Ala His Ser Trp Val Leu Pro Ser Asp Ser
. 1550 1555 1560

Cys Arg Asp Ala Ser Glu Cys Leu Met Lys Leu Glu Ser Val lLys
1565 1570 1575

Leu Glu ©Lys Gln Val Ile Val BAsp Asp Arg Glu Ser Lys Cys Tyr
1580 1585 1590

Ser val Glu Pro Val Leu Arg Cys Leu Pro Gly Cys Leu Pro Val
1585 1600 1605
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Pro
I'le
Ile
Cys
Tyr
Asp
Ser
Ile
Gn
Len
Al a

Met
Pro
Asp
Ser
Lys
Cys
Ser
Asp
Met
Pro
Pro

Ser

Lys
Phe
Asn
Thr
Au
Met
du
Leu
Ser

2004/ 044185

Trp
Gn
Asn
Cys
Lau
Ser

Met
I'le
Ser
Arg
du
Val

Lys
Arg
Ile
Asp
Lys
Gn

Ser Val Tyr Asn
Ile Asp Gu Ile Lys

ARy T

Lys Met Pro Ser

Asp 4
An Hi
Phe Pr

hig rRF 0 rfF @rPraeAta Qs
Lys1fl® Lys Thr Lys Mg

u Lou Lys
s Hs Ile
0 Lys ‘Asp

Val

Ay
Val

Leu
Ser
The
Asn
Asp

Thr Met
Leu Sex
Ser Lys
Tyr Thr
Cys Tyr
Net Val
Val Lys
Asn Val

Hs Ay Leu A n du Val Tyr

Gn d

$8f vihe,
Al a16er

u Tyr H's

Thr

Hi s
Pro
Al a
Phe
Adn
Leu
Ile
Thr

Leu

Val
Leu
Ser
Val

Pro Met Cys 1400 1405 1410
Phe Asp Gu Val; 1415 1420 1425
Ala Ala Ala d 440
Asn Asn Arg SePC%’%gg‘g‘%’ﬁ‘géﬁl1455
Ala Ala G n 1460 1465 1470
Arg Lys Asp 1475 1480 1485

d

ulle Asp 1490 1495 1500

Lys Val Asn 1505 1510 1515

tauridhpidflcas Eer Grn G@inzaspb20 1525 1530
Arg Ay Leu Afa°Val Tyr 1535 1540 1545

Phe Asp Arg Lys Thr 107 WO
BGTASE2003/:9002665e:1560 4HHbeul 560 sér x1Ar grykl @ulys Val Al a Asp
Gly 135 Thr Cys Gly 18965 1570 1575 Ud® Cys Ay Lys Ala Asp Gly
1580 1585 1590 Pro Asn Ay Arg Val Ala Lys

aeki et Sel 159160021605 Map Ithe dy@unkyo Ala G n Ser
u Cys Arg 164610 1615 1620 ueati Lys Leu Gn Ser Val Gn

Gn Lau Thr .Ile H's 1625 1630 1635 dy Qu Asp Ser Thr Cys Phe
Bro VRl P G 1640 1645 1650

165

<210>
<211>
<212>
<213>
<400>
Met Lys
1

Asn Phe
Glu Ala
Gly Leu

Thr Tyr
65

. Ile Trp

Leu His

Phe val

Asn Ile
130

Thr His
145

Lys Thr

Leu Thr

5

16
1704
PRT

Fundulus heteroclitus

16

Aala Val Val Leu Ala

Ala Pro Glu
20

Leu Ile Leun
3s

Lys Ile Ser

Met Leu Lys

Pro Lys Asp

Leu Ser Ser
100

Gly Lys Val
115

Tyr Arg Gly

Lys Val Tyr

Leu Tyr Ser
165

Lys Thr Arg
180

Phe

Gly

Thr

Leu

70

Pro

Gln

FPhe

Ile

Asp

150

Ile

Asp

Ala

Gly

Lys

55

val

Ala

Phe

Ala

Leu

135

Leu

Ser

Leu

Leu Thr

Ala Gly
25

Leu Pro
40

Leu Leu

Glu Pro

Val Pro

Prc Ser

105

Pro Glu

120

Asn Ile

Gln Glu

Glu asp

Ser Asn
185

Leu

10

Lys

Glu

Leu

Glu

Ala

90

Ser

Glu

Leu

val

Bla
170

Cys

n2

Ala

Thr

Glu

Ser

Leu

75

Thz

Leu

Val

Gln

Gly
155

Arg

Gln

Fhe
Tyr
Gly
Ala
60

Ser
Lys
Asn
Ser
Leu

140

Thr

Ile

Glu

Val ala Gly Gln
15

val Tyr Lys Tyr
30

Len Ala Arg Ala
45

Ala Asp Gln Asn

Glu Tyxr Ser Gly
80

Leu Thr Ala Ala
95

Thr Pro Met Val
110

Thr .Leu Val Leu
125

Asn Ile Lys Lys

Gln Gly val Cys
160

Glu Asn Ile Leu
175

Arg Leu Asn Lys
180



Lau Pro Gy Cys Leu Pro Val Lys Thr Thr Pro Val Thr Val dy 1655 1660 1665

The

Ser

Cys

Lau Ala Ser Asp Pro G n Thr Ser Val Tyr Asp Arg 1670 1675 1680

Ser Val Aspy§YoNogy &N Thr Thr Gn Ala H's Lei) Ala Cys B 1695
Cys Asn Thr Lys Cys Ser 1700 <210> 17 <211> 1677 <212> EE:F/S%?@@&&?’Q
Aci penser transnontanus <400> 17 Leu Thr Ile Ala Lau Val Gy Ser Gn Gn

Thr
Tyr
Al a
Lys
Ay
Pro
Thr
The
I'le
Ay
160

Lys
Gn
Ay
Thr
I'le
The
dn
Al a

Leu.

Lau

Tyr
Gy
Leu
Tyr
Trp
Tyr
Pro
Ser

Vvh
Adn

Gn Pro Ser 15 10 15 Phe Ser Gly Ser Lys Thr Tyr Gn Tyr Lys
Val Ile Leu 20 25 30 Thr Ay Lau Pro Qu Lys Ay Lau Ala Arg
Lys Val H's 35 40 45 Cys Lys Val Gn lle Ser Gn Val Ala Gn
Lau Leu Lys 50 55 60 Ile Lau Asn Pro Gn Ile Gn Gn Tyr Asn
Pep 1lgsGlAl Bev @ba 7Or 75 8P u1DE IySWSR200% /94 £185:PCIIuSG2003/ 000266
Pro Al a'®8er Lys Leo Thre%&in Ala Leu Al 8°8ex G n Lau 85 90 95

Ile Lys The G n Tyr Arg Asn Ay Gn Val Ay Asp Ile 100 105 110
Ghu AspravaleSerg Agp THhrThvalhrlar fen Tv #aGleuAng Boy 115 120 125
Net 3*8u @ n Leu Thr #Pe Lys Thr Thr?#&n Asn Val Tyr 130 135 140
Gu Asn Ay Ile Ala dy Ile Cys Au Ala Ser Tyr Val 145 150 155

val Ala ZAsp Ala Val Met Ile Leu Lys Ala Tyr Val Asn Glu Leu Ile
225 230 235 249

Gln Phe Ser Pro Phe Ser Glu Ala Asn Gly Ala Ala Gln Met Arg Thr
245 250 255

Lys Gln Ser Leu Glu FPhe Leu Glu Ile Glu Lys Glu Pro Ile Pro Sex
260 265 270

Val Lys Bla Glu Tyr Arg His Arg Gly Ser Leu Lys Tyr Glu Phe Ser
275 280 285

Asp Glu Leu Leu Gln Thr Pro Leu Gln Leu Ile Lys Ile Ser Asp Ala
290 295 300

Pro Ala Gln Val Ala Glu Val Leu Lys His Leu Ala Thr Tyr Asn Ile
305 310 315 320

Giu Asp Val His Glu Asn Ala Pro Leu Lys Phe Leu Glu Leu Val Gln
325 330 335

Leu Leu Arg Ile Ala Arg Tyr Glu Asp Leu Glu Met Tyr Trp Asn Gln
340 345 350

Tyr Lys Lys Met Ser Pro Bis Arg His Trp Phe Leu Asp Thr Ile Pro
355 360 365

Ala Thr Gly Thx Phe Ala Gly Leu Arg Phe Ile Lys Glu Lys Phe Met
370 375 380

Ala Glu Glu Ile Thr Ile Ala Glu Ala Ala Gln Ala Phe Ile Thr Ala
385 390 395 400

Val His Met Val Thr Ala Asp Pro Glu Val Ile Lys Leu Phe Glu Ser
405 410 415

Leu Val Asp Ser Asp Lys Val Val Glu Asn Pro Leu Leu Arg Glu Val
420 425 430

val Phe Leu Gly Tyr Gly Thr Met Vel aAsn Lys Tyr Cys Asn Lys Thr
435 4490 445

Val Asp Cys Pro Val Glu Leu Ile Lys Pre Ile Gln Gln Brg Leu Ser
430 455 460

Asp Ala Ile Ala Lys Asn Glu Glu Glu Asn Ile Ile Leu Tyr Ile Lys
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Ile @n Gu Asp Arg Lys Ala Asn Lys Ile Ile Val Thr Lys Ser Lys 165 170 175
Asp Leu Asn Asn Cys Asn Qu Lys Ile Lys Met Asp Ile Gy Net Ala 180 185 190
Tyr Ser His r Asn Cys Arg Lys Ile Arg Lys Asn Thr_Ar 195 200 205
dy Thr Ala %620%®4§%r Tyr Ile Leu Lys Pro Thr Asp Thr G)}’Cﬂﬁgmﬂﬁm?l@ 220
Leu Ile Thr An Ala Thr Ser Gn GQu Val Hs An Leu Thr Pro The 225 230 235
240 Asn GQu Met Thr Gy Ala Ala lle Thr AQu Ala Arg G n Lys Leu Val 245 250
255 Leu Gu Asp Ala Lys Vval Ile Hs Val Thr val Pro Qu Gn GQu Leu 260
265 270 Lys ,46@% Arg Gy Ser LLke Gn Tyr Gn Phe Ala Ser Gu jl.e Leo A n 275
. 280 285 Thr Pro Ile dn Lau The Lys Thr Arg Ser Pro Gu Thr Lys Ile Lys
290 295 300 du Val Lau A n Hs Leu Val Gn Asn Asn Gn Gn Gn Val dn Sex
305 310 315 32blepdPybsp %?Géérﬂlﬁf@ﬁfé %ﬁgo“@ HYE&6" B TeEnd%0 Leu Arg Ala
Cys 325 330 335 Thr His u Asn lle Au y Ile Trp Arg n Tyr Gu Lys Thz
Gn 340 345 350 Leu Tyr Arg Arg Trp Ile Leu Asp Ala Leo Pro Ala Ala Ala Thr
Pro 355 360I36%et 39 ?%5}104"2118“53%%?/‘9@2@?}%%6’26 eg'l‘iFi’F Aa The Arg The
Ile Thr An Arg Ile Met"Lys Arg Asp Leu~Thr 370 375 3 d Asp Ala Au Ala lle
G@n Thr Lev Val Thr Ala Net His Leu Val A n 385 390 395 400 Thr Asn H's
An Ile Val &5 VRetSlAl AlaAlke 88l AEE\L{J:& AoPE AspA ke gyﬂ(}ﬁ's@ﬂ@ 2F5 Ala Asn Leu
Lys Cys Pro Val Lauﬂﬂrg Lys His Al az_ al Leu Ala Ty 23420 425 430

Arg Met Val Gln Glu DLeu ARla Leuv Gln Leu Tyr Met Asp Lys Ala Leu
530 535 540

His Pro Glu Leu Brg Met Leu Ser Cys Ile Val Leu Phe Glu Thr Sexr
545 550 555 560

Pro Ser Met Gly Leu Val Thr Thr val ala Asn Ser Val Lys Thr Glu
565 570 575

Glu Asn Leu Gln Val Ala Ser Phe Thr Tyr Ser His Met Lys Ser Leu
580 585 590

Ser Arg Ser Pro Ala Thr Ile His Pro Asp Val Ala Ala Ala Cys Ser
595 600 605

Ala Ala Met Lys Ile Leu Gly Thr Lys Leu Asp Arg Leu Ser Leu Arg
610 615 620

Tyr Ser Lys Ala Val His Val Asp Leu Tyr Asn Ser Ser Leu Ala Val
625 630 635 640

Gly Ala Ala Ala Thr Ala Phe Tyr Ile Asn Asp Ala Rkla Thr Phe Met
645 650 655

Pro Lys Ser Phe Val Ala Lys Thr Lys Gly Phe Ile Ala Gly Ser Thr
660 665 670

Ala Glu Val Leu Glu Ile Gly Ala Asn Ile Glu Gly Leu Gln Glu Leu
675 680 685

Ile Leu Lys Asn Pro Ala Leu Ser Glu Ser Thr asp Arg Ile Thr Lys
650 695 700

Met Lys Arg Val Ile Lys Ala Leu Ser Glu Trp Arg Ser Leu Pro Thr
705 . 710 715 720

Ser Lys Pro Leu Ala Ser Val Tyr Val Lys Phe Phe Gly Gln Glu Ile
725 730 735

Gly Phe Ala Asn Ile Asp Lys Pro Met Ile Asp Lys Ala Vval Lys Phe
740 745 750

104



Au
Al a
480
490
500
515
530
545
Val
Al a
Lev
Al a
Al a
Ile
Adn
Leu
Hi s

Ser Met Val Asn Arg Tyr Cys Ala Qu Thr Leu Asn Cys Arg G u 435 440 445
Ala Lau Lys Pro Leu H's Asp The Ala Asn Asp Ala Ile Ser Arg 450 455 460
Hs Gn O2@4044iBs Val Leu Ala Leu Lys Ala Leu Ay Asn _Ala 465 470 475
Gy Gn Pro Ser Ser Ile Lys Arg Ile G n Lys Cys Leu Pt PETEGH003(4p024@5
495 Ser Ser Ay Ala Ser Gn Len Pro Val Lys Ile Gn Val Asp Ala V.,:1
505 510, Met Ala Lau Arg Asn Ile Ala Lys Lys Qu Pro Ay Lys Val Adn du
520 525 Leu Thr Met G n Leu The Met Asp His G n Lau Hs Ser Gn Val Arg
535 540 Met Val Ala Ser Net Val Lau Leu Qu Thr Arg Pro Ser Met Ala Leu
550 555 560G rpabkrAlLas e fieuc anlrie Aba akgwibearalyes: ©hai aTAr Ser Leu G n
565 570 575 Al &%Ber The Thr Ty#é%Ser His Net Ly®¥5Ala Ile Thr Arg Ser Thr
580 585 590 Pro Gu Asn His Ala Lev Ser Ser Ala Cys Asn Val Ala Val Lys
595 600 HOP1ed 8tk B8F AL GrileYSsnl etk ASD ¥ Glbalys S8k Jaur L&k g1dyr Ser Lys
Net 610 615 820 Hi s Net Asp?7Bhr Phe Lys Tyr?sPro Leu Met Ala Gy Ala Ala
Asn 625 630 635 640 110 WD 2004/044185 PCT/ S&R003/000266 Ile Hs Ile
Asn Asn Al NAnSERrd8glad RhopSemAvas Yak oYal 11645 H£80: @25 Net Lys Phe
Ala Tyr Itss Leu Ser Ala Tiwwo Ala Asp Pro zeu. Gu 660 6630670 Ile Ay
Hs Thr Gu Ay Lau Gn Gu Val Leu Net An Asn Hs 675 680 685 Qu
e Asp Gy MBT LBr @, S8 Alid Fayviyysid he. B G Mvah! @ Meie 699 695 700

8§05 8190 815

Pro Asn Thr Ser Pro Arg Leu Ser Ala Asp Phe Asp Val Lys Thr Leu
820 825 830

Leu Glu Thr Asp val Glu Leu Lys Ala Glu Ile Arg Pro Met Val Ala
835 840 845

Met Asp Thr Tyr Ala val Met Gly Lev Asn Thr 2sp Ile Phe Gln Ala
850 855 860

Ala Leu Val ARla Arg Ala Lys Leu His Ser Val Val Pro Rla Lys Ile
865 870 875 880

Ala. Ala Arg Leu Asn Ile Lys: Glu Gly Asp Phe Lys Leu Glu Ala Leu
885 - 89 ) ) 895

Pro Val Asp Val Pro Glu Asn Ile Thr Ser Met Asn Val Thr Thr Phe
500 905 910

Ala Val Ala Arg Asn Ile Glu Glu Pro Leu Val Glu Arg Ile Thr Pro
915 920 925

Leu Leu Pro Thr Lys Val Leu Val Pro Ile Pro Ile Arg Arg His Thx
930 935 240

Ser Lys Leu Asp Pro Thr Arqg Asn Ser Met Leu Asp Ser Ser Glu Len
945 $50 955 S60

Leu Pro Met Glu Glu Glu Asp Val Glu Fro Ile Pro Glu Tyr Lys Phe
965 870 975

Arg Arg Phe Ala Lys Lys Tyr Cys Ala Lys His Ile Gly Val Gly Leu
980 985 980

Lys Ala Cys Phe Lys Phe Ala Ser @Gln Asn Gly Bla Ser 1Ile Gln Asp
995 1000 1005

Ile Val Leu Tyr Lys Leu Ala Gly Ser His Asn Phe Sexr Phe Ser
1010 1015 1020

Val Thr Pro Ile Glu Gly Glu Val val 6lu Arg Leu Glu Met Glu
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Lys
720
735
745
760

775. .

785
Pro
Ile
Al a
Lau
Ile
Cys
I'le
Lau
Val
Asn
Met

Met Lea Ser Gy Trp Lys Sex Val Pro Ser Qu Lys Thr Lau Ala 705 710 715
Ser Ala Tyr Ile Lys Lau Phe Ay Gn Gn Ile Ser The Bar Arg Lau 725 730
Asp Lys g acokltqkie G n Au Ala Lau Gn Ala Val Arg Au Pro Val 740

750 Au Arg G n Thr Val Ile Lys=Arg Val Val Asn dn LauPETr{§Gaee/ome2g6 755
765 Ala Ala Ala @ n Lau Ser Lys Pro Lau Lau Val Ala Qu Val Arg Arg 770
790 Ile Lau Pro Thr Cys Ile Ay Len Pro Net Gu Met Ser Lau Tyr Val

790 795 800 Ser Ala Val Thr Thr Ala Asp Ile Asn Val @n Ala His Ile Thr
805 810 815 l@;ﬁr Pro Thr Asn iggq) Phe Asn Val 03 G n Lau Lau Asn Ser Asn
820 825 830"Val Lau H's Thr p Val Thr Pro Ser"Ile Ala Met His Thr Ile
835 840 845 Val Met Ay Ile Asn Thr H's val Ile @n Thr Ay Val Qu

H s 850 8%% 8560 V¥Ahlclyydapys thg ¥y Sth pys/&pu WP?O Ve AngsiPhe Thr Al a Lys
Asp 865 870'%75 880 Lau Lys'tn Lys Asn The 'y% Ile Gu Ser Gu Pro

An dn Gu 885 890 895 Thr Gn Val Leu Ser Lau Her Ala A n Ala The Al a
Ser Arg Azsn LOO0S@0519EGr\Glv Gu PgpclwuglAsSpy Ala Ara {3stduyys Asn Pro Lau
Pro du Gu %15 920 925 111'%40 2 004/ 04 4 1 '88° PCT/ SG2003/ 000266 Al a
Arg Asn Ile Leu Asn Au A n Phe Asn Sex Ay Thr G n Asp 930 935 940 Ser
Gu Arg Grsi AY% Aba 26h \LybyBlePhe: Abar Sy ARy ardeen Alsgr Gey 5945 950 955 960
Met Ser Gn &P Lei) Met Asn 8 dy du His &A% Asn ArglLys 965 970 975

Ser Ser BSer Ser Ser Ser Ser Ser Ser Ser Glu Ser Arg Ser Ser
1085 1090 1095

Arg Ser Ser Ser Ser Ser Ser BSer Ser Ser Arg Ser Ser Arg Lys
1100 1105 1110

Ile Asp Leu Ala Rla Arg Thr Asn Ser Ser Ser Ser Ser Ser Ser
1115 1120 1125

Arg Rrg Ser BArg Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser
1130 1135 1140

Ser Ser Ser Ser Ser Ser Ser Ser Ser Arg Arg Ser Ser Ser Ser
1145 1150 1155

Ser Ser Ser Ser Ser Sexr Ser Ser Ser Arg Ser Ser Arg Arg val
1160, 1165 1170

Asn Ser Thr Arg Ser Ser Ser Ser Ser Ser Arg Thr Ser Ser Ala
1175 1180 1185

Ser Ser Leu Ala Ser Phe Phe Ser Asp Ser Ser Ser Ser Ser Ser
1180 1195 . 1200

.8er Ser Asp Arg Arg Ser Lys Glu Val Met Glu Lys Phe Gln Arg
1205 1210 1215

Leu His Lys Lys Met val Ala Ser Gly Ser Ser ARla Ser Ser Val
1220 ¢ 1225 1230

Glu ARla TIle Tyr Lys Glu Lys DLys Tyr Leu Gly Glu Glu Glu ala
1235 1240 . 1245

Val Val Ala val Ile Leu Arg Ala Val Lys Ala Asp Lys Arg Met
1250 1255 1260

Val Gly Tyr Gln Leu Gly Phe Tyxr Leu Asp Lys Pro Asn Ala Arg
1265 1270 1275

Val Gln Ile Ile Val Ala Asn 1Jle Ser Ser Asp Ser Asn Txp Arg
1280 1285 1290
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Ay Ala Hs Ala Thr Arg Sex Ala Cys Ala Lys Ala Lys Asn Phe Ay 980 985 990

Phe G n Val

1005
1020
1035
1050
1060
1075
1090
1105
1120
1135
1150
1165
1180

Arg Ser
Lys Arg Tyr

Ser Ser Ser S}?rrg gslalu g;eru’r!?!!':%l

Asp Sew@®rm4lenssTyr

Arg Val

1065
1080
1095
1110
1125

1140.

1155
1170
1185

Val

Cys Phe Au @y Lys Ser

d u Asn Val

Ala Phe Leu Arg 995 1000

Lys Ilelle Ay Gn Hs H's Cys Lys |Ile 1010 1015
Ala Leu Lys Pro Ser His Ser Ser Gu Ala Thr 11e du LYSTEG2003980266 1030
An Len Gn Len An Thr Gy Asn Lys -Ala Ala Ser

Ala Mt dn Ser

Lau Ala Gu Ala' Asp Qu let:

Lys Ile lle

Gy Asn Ile Leu Lys Lys Leu Asn Lys Leu Leu Thr Val
Leu Arg Gly. Phe Lys Arg Arg Ser Ser 1085

Sehes%{:s S@ia %@ﬁ 298 vaPVe 1568 eu 8y HRF nEXysCkalSemr 3@ Ser Ser 1100
Ser SeessSer Ser
Gn A@n Asp Lys Leu Thr Gu Asn Lau Gu Arg Asp Arg Asp His 1130

rbltcx‘_e@(lnl—y(.%zsm :L;)§T %ezG @hQA@n-Rfa@ Lys Asn 1145
ras8er Ser

Gu Thr G n Asp Ser Thr

Lys

Sex Ser

04{ D44t
H s Acghn f—fg;,%g isr%l‘§§
G n Asn Asn Asn Asn
G.n
u Arg Len

112

Lys

Ile

Ala

Pro

Ile

Ile

Cys

TYyr

Asp

Ser

Ile

Glu

Leu

Ala

I\/lBJI_‘y %&

1340

Met
1355

His
1370

Val
1385

Met
1400

Prao
1415

Asp
1430

Ser
1445

Lys
1460

cys
1475

Ser
14580

Asp
1505

Met
1520

Pro
1535

Pro

bt i d
Sex Sex Ser

val Asn

Thr Lys

Ala Thr

Ser Ser

Ile Asp

Lys Ile

Phe Val

Asn Lys

Thr Asp

Glu Gln

Met Phe

Glu Ile

Leu Lys

Ser His

Ser

Lys

Arg

Ser

val

Glu

His

Glu

Met

Glu

His

Pro

Pro

Ile

Gly

s H=ikys d'n Lau
Sex Ay Ser Asn Ser

X\EIQI/ w2093/ 990266, . S581 . Sgia

Ser

Ser

Ser Ser

n 1590 1195 1200 ThessArg Thr
1205 1210 1215 Ser Sex Ser Ser Ser Ay Ser

Tyxr

Glu

Glu

Tyr

Ile

Phe

ASp

Pra

Leu

His

Lys

Pro

Lys

Leu

1345

val
1360

Asn
1375

Lys
1380

Asn
1405

Lys
1420

Met
1435

Thr
1450

Ser
1465

Lys
1480

Ile
1495

AsSp
1510

Fro
1525

Thr
1540

Gln

Pro

Ser

Thr

val

Gly

val

Leun

Ser

Phe

Asn

Asp

Ala

Lys

Glu

Val

Thr

Ile

Thr

Leu

Ser

Tyxr

Cys

Met

Val

Asn

Cys

Arg

Val

167

Lys

Arg

Asp

Met

Ser

Lys

Thr

Tyr

Val

Lys

Val

Leu

Arg

Tyr

Ile

Asn

Ile

His

Pro

Ala

Phe

Gln

Leu

Ile

Thr

Thr

Gly

Phe

1350

Leu
1365

Ile
1380

Iie
1355

Leun
1410

FPhe
1425

Ala
1440

Asn
1455

Val
1470

Leu
1485

Ser
1580

val
1515

Ala
1530

Leu
1545

Asp

1220,.1229 %3951;.1,375 Arg Tyr

Ser Asp

Ser Val

Thr Lys

DPro Met

Asp Glu

Ala Ala

Asn Arg

Ala Ala

Arg Lys

Glu Ile

Lys val

Thr Gln

Ala val

Arg Lys

1040 1045

"Lys: 1055

Asp Ay 1070

Ser
Ser

Ser3zod n An Ser Arg3aset Gu Lys Arg Met 1115

Ser 1160
Sex 1175

8L eer Ser Ser Ser

Leu Ser Lys Ser

Gly

Leu

Ile

Thx

Cys

Vel

Glu

Ser

Gln

AsSp

Asp

Asn

Gln

Tyr

Thr



Lys
Lys
Ser
Gn
The
Gn
Gn
Cys
Met
Al a
Al a
Ile
Ser
Leu
Pro
113
Arg
Lau

Asn
Leu
Ser

Val
Val
Leu
Al a
Arg
Val
Lys
Leu
dn
Al a
Lys

Pro
Ay

Qu Ile Phe Ala Tyr Arg Phe Arg Ser H's Arg Asp 1235 1240 1245
The G n Asn Lys Arg Ay Arg Met Ser Ser Ser Ser 1250 1255 1260

Ser ®@y09P644p8" Ser Ser @ n Ser Thr Leu Asn Ser Lys 1265 1270 1275
Asp Al a

Al a
Al a
Lau
Asp
Trp
Thr
Trp
Al a
Lys
Val
Ile

a Lys The Leu Ay Asp Ser Ser Pro Pro |le Phe A FUB¥R0IMY266290
Arg Ala Val Arg Ser Asp Ay Leu Gn Gn @y Tyr 1295 1300 1305
Ala Tyr Thr Asp Asn Arg Val Ser Arg Pro Arg Val 1310 13"15 1320
Ala Thr Gn IIe Ile Gn Lys Ser Arg Trp Gn Ile 1325 1330 1335
Ala Ile Leu a Ser Tyr Lys Ala Met Ala Leu 1340 1345 1350
dy &% du Q/s G n Aéif' Tyr Lys Val Al%¥%val Sex 1355 1360 1365
Gy Arg Let Ala Ser H's Pro Ser Leu @n Ile Lys 1370 1375 1380
Sep 2AgQ Ileelydr valAnip Abp Arp MEYSYE GlyTiws Gthy Asn 614385 1390 1395
Gu T§f Val Pro Ay APE Ala Phe Met LEU’Ay The 1400 1405 1410
AQu Gn Arg Asn Pro Sex Lys G n Phe Lys Ile Ile 1415 1420 1425
Tht ex Byauydsmlalbsp e Asp 1TArarheunl ¢ Ly AlaThd 430 1435 1440
Thr 1588 Phe Lys A n AP# Val An Ile PHF¥%al @ n 1445 1450 1455

WD 2004/ 044185 PCT/ SG003/000266 1le Pro Met Gn Pro Ser Asp Ala G n
Arg Ser R&6 ahy digonrb46d) AdDDyd470n sAk a1Seder b Mata Asns&t u |le Pro The
lle Gu AulAPa Thr 1475 148609485 1605

Trp Ile Leu Pro Ala Glu Sexr Cys Arg Asp Rla Ser Glu Cys Arg
1610 1615 1620

Leu Lys Leu Glu Ser Val 6ln Leu Glu Lys Gln Leu Thx Ile His
1625 1630 1635

Gly Glu Asp Ser Thr Cys Phe Ser Val Glu Fro Val Pro Arg Cys
1640 1645 1650

Leu Pro Gly Cys Leu Pro Val Lys Thr Thr Pro Val Thr Val Gly
1655 1660 1665

Phe Ser Cys Leu Ala Sex Asp Pro Gln Thx Ser val Tyr Asp Arg
1670 . 1675 1680

Ser Val Asp Leu Arg Gln Thx Thr Gln Ala His Leu ARla Cys Ser
1685 1690 1685

Cys Asn Thr Lys Cys Ser
1700

<210> 17

<2311> 1677

<212> PRT

<213> Acipenser transmontanus

<400> 17
Leu Thr Ile Ala Leu Val Gly Ser Gln Gln Thr Lys Tyrx Glu Pro Ser
1 5 10 . 15

Phe Ser Gly Ser Lys Thr Tyr Gln Tyr Lys Tyr Glu Gly Val Ile Leu
20 25 30

Thr Gly Leu Pro Glu Lys Gly Leu Ala Arg Ala Gly Leu Lys Val Ris
35 40 45

Cys Lys Val Glu Ile Ser Glu Val Ala Gln Lys Thr Tyr Leu Leu Lys
50 55 60 '

Ile Leu Asn Pro Glu Ile Gln Glu Tyr Asn Gly Ile Trp Pro Lys Ala
65 70 75 80
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Lys Ser Lys Cys

Gly Val

Val

Ala Gn GQu Asn Lys Phe Ile Thr
Gn Mt Pro dy Ay Cys Tyr
Arg The Met Val

Lys Phe Ser Tyr
Leu Ala G n Aspafeypaed Ser Lys Val

Ile Tyr Asn Lys Asp tie Asp Ile Leu Pro Thr Thr

Val

1575
1585
1600
1615
1630
1645
1660
1807

5 10 15 Arg Thr

Pro The Thr Asp Ser Ser 3.y Asn-

1590 Gn ely Val

Ser Val

1620 Arg Ay Lys Thr
1635 Arg Lys Qu The Arg Met Pro Asp Ay Arg
1650 SerrrValn 8er IPe GyFhithePRly Ty Afe@sOFsYy |8y @GNt
1665 G u Ala Ala S8 Phe Cys Val.
<212> PRT <213> Xenopus | aevis
Lou Leu Leu Afte hbusAl &1@ngpSerl $drurdpl 2ha\0e D 064 /A4 411856 IPCH SE2003/ 000266 1
d41fle G n Pro Val?%he Ser A u Set*>Lys Ile Ser Val Tyr

Ile

Gly

145

Ile

Asp

Tyr

Gly

Leu

225

Asn

Leu

Lys

Thr

Glu

305

Asp

Thr

Leun

Hi

Leu

130

Leu

Gln

Leu

Ser

Thr

210

Ile

Glu

Glu

Asn

Pro

250

val

Ala

His

Tyxr

Asn Met Leu

Gln

Glu

Asn

His

195

Ala

Thr

Met

Asp

Arg

Glu

Asp

Asn

180

Thr

Ala

Gln

Thr

Ala

260

Gly

275 .

Ile

Leu

Pro

Glu

Arg
355

Gln

Gln

Ser

Asn

340

Arg

Asn

Arg

165

Cys

Cys

TYIC

Ala

Gly

245

Lys

Ser

Leu

His

Lys

325

Ile

Trp

Lys
Arg Lou Lou '"I-le Asn Asn Aso Qu Ile Pro Leu Ser

The Asp.

Met Len

Gy Ser

1490 1495 1500
Hs Ile 1505 1510 1515

1520 1525 1530
Lys Gn Ala Ser Met Ser Lys Asn Lau Arg Ala Val Asn Al a LysPCT/8G5038e0661545

1550 1555 1560
1565 1570

d n Leu

Ile;.His Ile Lys Arg Ala Asp 1580

% Net

<400> 18 Met Lys Ay Ile Val

Gln Leu Thr Ile Lys

Gly

150

Lys

Asn

Ser

Thr

Thr

230

Ala

Val

Tle

Phe

Leu

310

Phe

Glu

Ile

135

Ile Ala
Ala Asn
Glu Lys
Asn Cys

200

Tyr Ile
215

Ser Gln
Alz Ile
Ile His
Gln Tyr

280
Lys Thr
2395
Val Gln
Leu Gln

Gly Ile

Leu Asp
360

Gly Ile

Lys Ile
170

Ile Lys
iB5

Arg Lys
Leu Lys
Glu val

Thr Glu
250

val Thx
265

Gln Phe

Arg Sexr

Asn Asn

Leu Thr

330

Trp Arg
345

2la Leu

109

Thr
Cys
155
Ile
Met
Ile
Pro
His
235
Ala
Val
Ala
Pro
Gln
315
Gin

Gin

Pro

Ser Ala Gn dn Tyr
1605 TyPrPRes Agp Feb \PlRyRerTHIS Yell T fgl'v&lla I8 AME| SehFlisépy 3 u Met
Béys @y Lou Cys e}y H s Asn Asp

Ay

Lau A u Ser

Leu 1595
1610

y Gn Arg 1625

Gn Ala Arg

1670 16%

Thr
140
Glu
val
Asp
Arg
Thr
220
Gln
Arg
Pro
Ser
Glu
300
Gln
Leu

Tyx

Ala

Ay
8spTRte Al a Thr

Pro 1640
1655

<210> 18 <211>

Gln Asn Val Tyr

Ala

Thx

Ile

Lys

205

Asp

Leu

Gln

Glu

Glu

285

Thr

Gln

Leu

Glu

Ala
365

Ser

Lys

Gly

190

Asn

Thr

Thr

Lys

Gln

270

Ile

Lys

Val

Arg

Lys

350

Ala

Tyr

Ser

175

Met

Thr

Gly

Pro

Leu
255

Glu

Leu

Ile

Gln

Ala

335

Thr

Thr

Val

160

Lys

Ala

Arg

Thr

Phe

240

val

Leu

Gln

Lys

Ser
320

Cys

Gln

Pro

Leu Al a



20 25 30 Asn Tyr Qu Ala Val Ile Leu Asn Gy Phe Pro u Ser Gy Leu Ser

35 40 45 Arg Ala Ay Ile Lys Ile Asn Cys Lys Val Gn Ile Ser Ala Tyr Ala 50
55 60 G n Awgo Z®uoddigs Phe Leu Lys Ile Gn Ser Pxo Qu Ile Lys Gu Tyr 65
70 75 80 Asn Gy Val Trp Pro Lys Asp Pro Phe Thr Arg Ser SBET/BGR00880p29%r 85
90 95 Gn Ala Lau Ala Gn G n Leu Thr Lys Pro Ala Arg Phe Gu Tyr 5er 100

105
120
135
145
Gn
Val

Lys
Lys
Arg
Al a
Ser
Leu
Ser

110 Asn Gy Arg Val Gy Asp Ile Phe Val Ala Asp Asp Val Ser Asp Thr 115
125 Val Ala Asn Ile Tyr Arg Gy Ile Leu Asn Leu Leu Gn Val Thr Ile 130.
140 Lys Lys Ser Gn Asp Val Tyr Asp Leu Gn GQu Ser Ser Val Ay dy

150 155 160 Ile Cys His Thr Arg Tyr Val Ile Gn GQu Asp Lys Arg Ay Asp
165 170 I Y, r n s Gn Asp Lys
180 185%%8(‘3%%&%6@% Bl g?é?%ea T ndo By 10 B0 %ﬁ’eTgs Hs Ser Oys
195 200 205 Gn Leu Asn Arg Val Ile Gn Ay Ala Ala Thr Tyr Tbr Tyr

Leu 210 215 .220., L [ i Yalhevali 148 Mt u Val Thr Ala
G n 225%’2%0’*%23%“2%% ﬂ%ﬁ?&gﬁ%ﬁ%gl ﬁfh?%éb?%t Bis Kra WooArg H's Gy
Ala Thr Met 245 250 255 Gu Ser Arg Gn Val Leu Ala Trp vVal Ay Ser Lys
Ay Gn Leu. 260 265 270 Thr _Pro Pro Gn Jle G u s,Asn Arg Ay Asn
Hs Tyr Gh?375%280 é@"“ﬁf&“\&?ﬁ@ﬁ@‘i}l‘hge‘beﬁ}Ls"%ﬁo‘% bb266 Phe Al a
Gan Len H's Gan Met Pro Ile H's Len Met Lys Thr Lys

Ala Asn Leu Lys Cys Pro Val Len Arg Lys His Ala Val Leu Ala Tyr

420 425 430

Gly Ser Met Val Asn Arg Tyr Cys Ala Glu Thr Leu Asn Cys Arg Glu
435 440 445

Glu Ala Leu Lys Pro Leu Bis Asp Phe Ala Asn Asp Ala Ile Ser Arg
450 455 460

Bla His Glu Glu Glu Thr vVal Leu Ala Leu Lys Ala Leu Gly BAsn Ala
465 470 475 480

Gly Gln Preo Ser Ser Ile Lys Arg Ile Gln Lys Cys Leu FPrio Gly Phe
485 450 495

Ser Ser Gly Ala Ser Gln Len Pro Val Lys Ile Gln Val Asp Ala Vﬁi
-1 505 510,

Met Ala Leu Arg Asn Ile Ala Lys Lys Glu Pro Gly Lys Val Gln Glu
515 520 525

Leu Thr Met Gln Leu Phe Met Asp His Gln Leu His Ser Glu Val Arg
530 535 540

Met Val Ala Ser Met Val Leu Leu Glu Thr Arg Pro Ser Met Ala DLeu
545 550 555 560

Val Ala Thr Leu Ala Glu ARla Lenr Leuv Lys Glu Thr Ser Leu Gln Val
565 570 575

Ala Ser Phe Thr Tyr Ser His Met Lys Ala Ile Thy Arg Ser Thr Ala
580 585 590

Pro Glu Asn His Ala Leu Ser Ser Ala Cys Asn Val Ala Val Lys Leu
585 600 605

Leu Ser Arg Lys Leu Asp Arg Leu Ser Tyr Arg Tyr Ser Lys Ala Met
610 615 620

His Met Asp Thr Phe Lys Tyr Pro Leu Met Ala Gly Ala Ala Ala Asn
625 630 635 640
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290
305
Leu
Trp
Al a
Adn
Ile
The
Ser
Arg
Pro
Asp
Pro
Ser
Leu
Len
net
Thr

295
310

300 Ser Pro Qu Ala Gan Ala Val Gan Val Lou Gan H's Leu Val Gan Asp
315 320 Thr G@n Gan His He Arg Gan Asp Ala Pro Ala Lys The Len G n

325 330 %200&@&41% n Lou Leu Arg Ala Sex Asn Phe Gu Asn Leu Gan Ala Len

340 345 350

n The Ala Gn Arg Thr A n Tyr Arg ArBCTH62008M02en Asp

355 360 365 Len Pro Mt Ala Ay Thr Val Asp Cys Len Lys Phe Ile Lys

Len
Thr
Gan
Thr
Tyr
Len
Ile
Clu
Al a
Arg
Len
Al a
Val

370 375 380 Ile Hs vMh u Gan Len Thr Thr Gan Qu Ala Ala Val Len
385 390 395 400 The Ala Met Arg Ser Ala Arg Pro Ay Gan Arg Asn
Ile Sex 4D5 410 415 Al a Asp Lau Val Gan Asp Ser Lys Val @ n Lys Tyr
Val Hirse 8201423430 hysal alélsar [Tle leerp:Al aerTyla@h vihr Met Val Arg
COys Asp 435 440 4453 Gan Len Ser %r Cys Pro Gan®kis Ala Len Gan
H s Gan Len 450 455 460 Ala Ala Gan Ala Ala Asn Lys Ay H's Tyr Qu
Al a Les: Aba phd@EandiiQ #yi51%80eu sen ally IhAl malesp Bty LédsBlAl a Gay Gan
Ser Ile Lys Arc¢éPle 485 490 49565 Gan Lys The LéH Pro Ay The Ser Ser
Asp Gan Len Pro Val 500 505 510 Arg Ile An Thr Asp Ala Val Met Ala
Asn | ke Al@aibysiGihr S5cH620e525 oAswabPreuAig bysaMaidn Au lle
Gan |l e Pheskt Asp Arg 5306885 540 Asp Va$85Arg Thr GQu Val Arg Met
Cys Leu Ala Len The Gan 545 550 555 560 Thr Arg Pro Gy Len Al a

Thr Abg, kie 1A asfpsinidde AlAséY Ara E1H WO RA0AK04AL 8D Net

PCT/ SG2003/ 00026690 695 700

Lys Met Leu Ser Gly Trp Lys Ser Val Pre Ser Glu Lys Thr Leu Ala
705 710 715 720

Ser ala Tyr Ile Lys Leu Phe Gly Gln Glu Ile Ser Phe Sexr Arg Leu
725 730 735

Asp Lys Lys Thr Ile Gln Glu Ala Leu Gln Ala Val Arg Glu Pro val
740 745 750

Glu Arg Gln Thr val Ile LysiArg Val val Asn Gln Leuv Glu Arg Gly
755 ' 760 765

Ala Rla Ala Gln Leun Ser Lys Pro Leu Leu Val Ala Glu Val Arg Axyg
770 775. 780

Ile Leu Pro Thr Cys Ile Gly Leu Pro Met Glu Met Ser Leu Tyr Val
785 790 795 800

Ser Ala val Thr Thr Ala Asp Ile Asn Val Gln Ala His Ile Thr Pro
805 810 815

Ser Proc Thr Asn Asp Phe Asn Val Ala Gln Leu Leu Asn Ser Asn Ile
B20 825 830

Val Leu His Thr Asp Val Thxr Pre Ser Ile Ala Met His Thr Ile Ala
835 840 845

vVal Met Gly Ile Asn Thr His Val Ile Gln Thr Gly Vval Glu Leu His
B850 855 860

Val Lys Ala Arg Thr Thr val Pro Met Lys Phe Thr Ala Lys Ile Asp
865 870 875 880

Leu Lys Glu Lys Asn Phe Lys Ile Glu Ser Glu Pro Cys Gln Gln Glu
8as 890 895

Thr Glu val Leu Ser Leu Ser Ala Gln Rla Phe Ala Ile Ser Arg Asn
800 905 510

Val Glu Asp Leu Asp Ala Ala Lys Lys Asn Pro Leu leu Pro Glu Glu
915 920 925

[11



565
580
595
610
625
Al a
Thr

Phe
Ay
Tyr
Gn
Hi s
Val
Ile
Adn
Pro
I'le

570
595
600

575
590

615 620

630
645

635
650

Arg Gu Ser Lys Thr Asn Leu G n Leu Ala Ser The Thr The Ser Gn
Net Lys Ala Leu Ser Lys Ser Sex Val Pro H's Lou Qu Pro Leu Ala

605 wébhavissigsys Ser Val Ala Leu Lys Ile Leu Asn P u Asp Asn
A BCTRF 4

Leu Gy Tyr Arg Tyr Ser Lys Val Met Arg Val 0?339@ Tyr
640 Asa Leu Met Ala Ay Ala Ala Ala Lys Val Phe Ile Met Asn Ser
655 Asn Thr Met Phe Pro Val The Ile Leu Ala Lys The Arg GQu Tyr

660 665 670 Ser Leu Val Gu Asn Asp Asp Ile Qu lle Ay Ile Arg Ay Gu
675 680 685 Ile Qu GQu Phe Leu Arg Lys G n Asn Ile An Phe Ala Asn

Pro
The
Ile
Val

Thr
Ay
Pro
Sex
Thr
Adn

640
Lys
Lys
Ile
Met
Adn
Thr
Al a
Pro
Lou

695 700 Met Arg Lys Lys Ile Ser Gn Ile Val Lys Ser -Lau Lau
al9%a7 29; %ln 71201,6.Ch¥n l68Y Pk OoneerenChdl \{@J R Gaikeikpl | € Ser Ay
Levsihe 725 730 7359363 y Gn Qu IlesAla Phe Thr Qu Lea Asn Lys
G n Asa 740 745 750 Thr Ile @dn Ala Leu Asa G n Pro Ala Gn Arg
Le A 0 alppkesh Aoy bys skeubkeshAsn Ay Val
%‘ Q;l}& A%?%IQ ?’5&%%359 yg P'Ihr pngEtﬂ;Thr Trp d ugs'lifyr Arg Hs Ile
Thr VaI Gy 785 790 795 800 Leu Pro Ala G u Lau Ser Leu Tyr

| e Val a 80 Val; As § pyal Lys Val Lys
er %@S éu e §5§f]33g§8%%0G1AI gl Eln n ﬁu 'yLea Au Ser dn
Asn G y Gl n Val Lys 835 840 845 117

Gly ARla His Ala Thr Arg Sex Ala Cys Ala Lys Ala Lys Asn Phe Gly
9890 985 890

Phe Glu Val Cys Phe Glu Gly Lys Ser Glu Asn Val Ala Phe Leu Arg
995 1000 1005

Asp Ser Pro Leu Tyr Lys Ile Ile Gly Giln His His Cys Lys Ile
1010 1015 1020

Ala Leu Lys Pro Ser His Sexr Ser Glu Ala Thr Ile Glu Lys Ile
1025 1030 1035

Gln Leu Glu Leu Gln Thr Gly Asn Lyz-Ala Rla Ser Lys Ile Ile
1040 1045 1050

Arg Val val Ala Met Gln Ser Leu Ala Glu Als Asp Glu Hel: Lys:
1055 1060 1065

Gly Asn  Ile Leu.Lys Lys Leu Asn 1ys Leu Leu Thr Val Asp Gly
10790 1075 1080

Glu Thr Gln Asp Ser Thr Leu Arg Gly .Phe Lys Arg Arxg Ser Ser
1085 1050 1095

Ser Ser Ser Ser-Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser
1100 1105 1110

Ser Ser Ser Ser Ser Ser Gln Gln Ser Arg Met Glu Lys Arg Met
1115 112¢ 1125

Glu Gln Asp Lys Lev Thr Glu BAsn Leu Glu Arg Asp Arg Asp His
1130 1135 1140

Met Arg Gly Lys Gln Ser Lys Asn Lys Lys Gln Glu Trp Lys Asn
1145 115¢ 1155

Lys Gln Lys Lys His His Lys Gln Leu Pro Ser S5er Ser Sexr Ser
1160 1165 1170

Ser Ser Ser Ser Ser Ser Gly 5Ser Asn Ser Ser Ser BSer Ser Ser
1175 1180 1185
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WD 2004/ 044185 PCT/ SG2003/000266 Pro Ser Val Leu Val H's Thr Val Ala Thr
Net Ay Ile Asn Ser Pro 850 855 B60 Leu The An Ala Gy Ile u Phe Hs Ay
H s Woroblgueldu 865 870 875 880 Pro Ala Lys The Thr Ala The Leu

Lys
Asp
du
Asn
Arg
Arg
du
Tyr
Lys
Al a
Asp
Au
Lys
Met
Ile
Ser
Al a

Val
Net
Asn
I'le
Asn
Thr
Net
Al a
Al a
Ser
The
Lys
Ile
Asp
Asp
Lys
du

Lys
H s
Al a
Asn
Ser
Ay
Pro
Ay
Arg
Lys
Leu
Net
Au
du
Adn
Val

Asp Arg ASn The Lys 885 B90 895 Ile G n Thr PESTHGGHWIE6n G n
Leu Val Gu Ile Arg 900 905 910 Ala G n Thr The Ala The Thr Arg
Asp Leu Asp Ser Ala 915 920 925 Ary Lys Thr Leu Val Val Pro
Gu A@n Asn Ile Leu Lys 930 935 940 Lys His Phe Qu Thr Thr Ay
Ala Gu Gy Ala Ser Net 945 950 955 960 Net G u Asp Ser. Ser
Fies f9Fs feysSepyFerSéer Aen @r SPE 29657, ?ng RSPy  His His An
Asn ]|“19§ Asn Ser Tyr AP Ala Cys. Thr 880 985 990 Lys Phe Ser
Val Hs Lev Cys Ile Gn Cys Lys Thr H's 995 1000 1005 Asn Al a
Aihg Bxgn Thigr L4y 8erThHes Egr Gry AAp AYYaGinGap 18FN0ASIO28r 1020 G n Hi s
Leu P Net Lys Pro A&’ His Thr du d?%> 1025 1030 1035 Ala Ile
GnlLeu Au lle Thr Ala @y Pro Lys Ala 1040 1045 1050 Al a Ser
@ey degu Sdal s€@ Be2Valy Geu Gky SEhrse@ §erGlp 1985110600 1065 G u Pro-
Thr %284 val Thr Lys AP¢ Leu Lys Met 11&° 1070 1075 1080 Leu Gy
Ser Arg Lys Asp Thr Asn Gu Thr Ala Lou 1085 1090 1095 Tyr Arg
lys Hops HrpsclAasmld §se Ale Hiys AASIPhArAyFsAbeyg 1HIB0AK1B% 1110 Leu Asp
Val 1@ Ala Arg Lys @# G n Ser Ser L¥°

Lys Leu Gly Phe Gln Asn Lys BArg Gly Arg Met Ser Ser Ser Ser
1250 1255 1260

Ser Ser Ser Ser Ser Ser Ser Ser Gln Ser Thr Leu Asn Ser Lys
1265 1270 . 1275

Gln Asp Als Lys Phe Leu Gly Asp Ser Ser Pro Pro Ile Phe Ala
1280 _ 1285 1280

Phe val Ala Arg Ala Val Arxrg Ser Asp Gly Leu Gln Gln Gly Tyr
1295 1300 1305

Gln val Ala Ala Tyr Thr Asp Aasn Arg Val Ser Arg Pro Axg Val
1310 1315 1320

Gln Leu Leu Ala Thr Glu Ile Ile Glu Lys Ser Arg Trp Gln Ile
1325 1330 1335

Cys Ala Asp Ala JIle Leu Ala Ser Asn Tyr Lys Ala Met Ala Leu
1340 1345 1350

Met Arg Trp Gly Glu Glu Cys Gln Asp Tyr Lys Val Ala Val Ser
1355 1360 1365

Ala Val Thr Gly Arg Leu Ala Ser His Pro Ser Leu Gln Ile Lys
1370 1375 138¢

Bla Lys Trp Ser Arg Ile Pro Arg Als Ala Lys Gln Thr &ln Asn
1385 1380 1385

Ile Lew Ala Glu Tyxr Val Pro Gly Rla Ala Phe Met Leu Gly Phe
1400 ' . 1405 1410

Ser Gln Lys Glu Gln Arg Asn Pro Ser Lys Gln Phe Lys Ile Ile
1415 1420 1425

Leu Ala Val Thr Ser Pro Asn Thr Ile Asp Thr Leu Ile Lys Ala
1430 1435 1440

Pro Lys Ile Thr Leu Phe Lys Gln Ala Val Gln 1lle Pro Val Gln
1445 1450 1455
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118
Ser
Ser
Arg
Ser
Au
Ser
Ser
Asn
Hi s
Ser
Arg

Ser
Leu
Val

Gn
Asp

WO 2004/ 044185 PCT/ SG2003/ 000266 1115 1120 1125 Ser Ser Ser Ser Ser Ser

Sex
Ser
Sex
Ser
Asn
Sex
Ser

Sex
Ser
Lys
Ser
Arg
Ser
Ser
Gn
Gn
Ser
Phe
du
Ser
Asp
Asn

Tyr .

Ser

Ser Ser Ser Ser Ser Ser
99 2004/044589 Ser Ser Ser
Axg Arg Qu H's Asn Pro
Ser Ser Gn Qu dn Asn
Lys Hs Gy Gn Lys Ay
Ser Ser Ser Ser Ser Sex
Sex Ser Ser Ser Ser Gn
Hs Asp Asn Lys Gn A a
Lis d¥s MSNelys-PRer Seb'
Ser Se@w Ser G u Met Tips
Tyr Asp Leu Asn Phe Arg
His 4.0 ﬁa@?mﬁwuﬁu
Ser Ses G u Ser Al a Tyso
Lys Gu Pro Pro Val Leu

n 9aCalla @1¥
ﬁ?g ﬁ%m g; )%yysel GiAna @ius
Lys Thr Arg Trp Ala Al a

Gly val Lys Phe Ser Tyr Gln
1505 1510

Leu Ala Gln Asp Cys Arg Ser
1520 1525

Lys Gln Ala Ser Met Ser Lys
1535 1540

Ile Tyr Asn Lys Asp Ile Asp
1550 15585

Val Arg Leu Leu Tle Asn Asn
1565 1570

Pro Phe Thr Asp Ser Ser Gly
1580 1585

Glu Gly Val Ser Val Ser Ala
1595 1600

Tyr Phe Asp Gly Lys Thr Val
1610 1615

Arg Gly Lys Thr Cys Gly Leu
1625 1630

Arg Lys Glu Phe Arg Mei Pro
1640 1645

Ser val Ser Pro Thr Pro Gly
1655 1660

Glu Ala Ala Sexr Phe Cys Val
1670 1675

<210> 18
<211> 1807
<212> PRT

<213> Xenopus laevis

<400> 18

1130 1135 1140 Ser Ser Ser Ser Ser Ser
1145 1150 1155 Ser Ser_Sex r Sex Lys
1160 1165 1170 Hi s Hi sPGRC %@/’ 0082¢6 Ser
1175 1180 1185 Lys Lys Arg Asn Leu Gn
1190 1195 1200 Met Ser Ser Ser Ser Ser
1205 1210 1215 Ser Ser Ser Ser Ser Ser
1220 1225 1230 du Asn Arg Pro Hi s Lys
1235 1240 1245 Lys Met G n Sex Asn G n
213280 A5h 1260 Edlcberiedex Ser Ser Ser
1265 1270 127&0 Asn Lys Lys Lys His His
1280 1285 1290 Arg Thr Ala Arg Thr Lys
71295, 13007 305, Sei, %6 «Ser Ser GQu Ser
1310 1315 13245 Arg H's Lys Ala Lys The
1325 1330 1335 Val Val Thr Phe Lys Al a

Gﬁﬂhlé%%ﬁgTwr%Qat,Wﬂ\M|Tw
1355 1360 13b%0 Ile Gn A'a Tyr Val Mt

Met Pro Gly Gly Cys Tyr His Ile
1515

Lys Val Arg Phe Met Val Met Leu
1530

Asn Leu Arg Ala Val BAsn Ala Lys
1545

Ile Leu Pro Thr Thr Lys Gly Ser
1560

Asn Glu Ile Pro Leu Ser Gln Leu
1575

Asn Ile.Hig Ile Lys Arg Ala Asp
. 1590

Gin Gln Tyr Gly Leu Glu Ser Leu
1605

Gln val Lys Val Thr Ser Glu Met
1620

Cys Gly His Asn Asp Gly Glu Arg
1635

Asp Gly Arg Gln Ala Arg Gly Pro
1650

Leu Cys Leu Glu Lys Thr Ala Thr
1665

Ile Met

Met Lys Gly Ile Val ILeu Ala Leu Leu Leu Ala Leu Ala Gly Ser Glu
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1370 1375 1380 119 WO 2004/ 044185 PCT/ SG2003/ 000266 Cys Phe Asp Al a Val Val

Val
Cys
Ay
Pro
Pro
Asn
Arg
Tyr
Al a
Al a
Lys
Al a
Cys
Au
Asp
Asn
Asn

Asn
Adn
Asn
Ser
Ay
Ser
Thr
Arg
Lys
du
Val

Ser
Ser
Ser
Ile
Asn
Tyr

Pro

Lys
Al a
Adn
Cys
Al a
Au
Al a
Al a
Al a
Pro
Pro
Asp
Leu
Pro

Hs Qu Ala Gln Ala Ser 1385 1390 1395 Leu Lys Trp Ay G n Asn

e Met Lys 1400 1405 1410 AI ad The
dﬁooklm‘“ké Arg Val Thr 1415 1420 2425 Agﬁwf;b‘%ﬁ&%ﬁﬁ{}s Ile
Trp Lys Ser Thr Gy Lys 1430 1435 1440 VaI VaI Gy GQu Tyr Val
Met Tyr Net Met Ay Phe 1445 1450 1455 A n @y Qu Tyr Lys Arg
Arg G n Val Lys Leu Val 1460 1465 1470 The Ala Lau Ser Ser Pro
Asp-Val Val Ile Arg Ile 1475 148D 1485 Pro Arg.Leu Thr Val Tyr
Leu Arg Leu Pto Val Pro 149091495 1500 Ile PPo Val Ay His H's
Asn Val Leu dn Thr Pro 1505 157.0 1515 Thr Trp Asn Il e The
RE® thy ik atlel é Mt vAS PhSater 18R 0sek52E 153Ger Mae ®kn Gy A u Cys
An Asp A3? Ile Thr Thr THé 1535 1540 1548 Asn Gy Val Asp Leu
Len Pro Qu Asn Cys Tyr Asn 1550 1555 1560 Val Leu Ala G n Asp-
e heteib S aThe My L¥alashedly 1651500 &7 31y Mt &g Asn Ser Lys
Asn Hi s$5Lys Asp Il e AsmOval 1580 158544590 Lys Lau Ay G n Tyr
Met Tyr Tyr Ser Ala Asp Ala 1595 1600 1605 The Lys Met Lys Ile
ﬂéJAy§-|Gl§e.ﬂ'leq.# 6l dokiicgs gy \ih@lﬂulﬁt:b{sséaﬁa@a e qidyr Lys Ser The
Thr sWal Qu Ile Lys5bys Lys

Gln Rrg Ser Tyr Phe Leu Lys Ile Gln Ser Pro Glu Ile Lys Glu Tyr
65 70 75 80

Asn Gly Val Trp Pro Lys Asp Pro Phe Thr Arg Ser Sexr Lys Leu Thr
. 85 90 a5

Gln Ala lLeu Ala Glu Gln Leu Thr Lys Pro Ala Arg Phe Glu Tyr Ser
1c0 105 110

Asn Gly Arg Val Gly Asp Ile Phe Val Ala Asp Asp Val Ser Asp Thr
115 120 125

Val Ala Asn Ile Tyr Arg Gly Ile Leu Asn Leu Leu Glpn Val Thr Ile
130 135 140

Lys Lys Ser Gln Asp Val Tyr Asp Leu Gln Glu Ser Ser Val Gly Gly
145 150 155 160

Ile Cys His Thr Arg Tyr Val Ile Gln Glu Asp Lys Arg Gly Asp Gln
165 170 175

Ile Axrg Ile Ile Lys Ser Thr Asp Phe Asn Asn Cys Gln Asp Lys Val
180 185 190

Ser Lys Thr Ile Gly Leu Glu Leu Ala Glu Phe Cys His Ser Cys Lys
185 200 205

Gln Leu Asn ARrg Val Ile Gln Gly Ala Ala Thr Tyr Thr Tyr Lys Leu
210 . 215 220

Lys Gly Arg Asp Gln Gly Thr val Ile Met Glu Val Thr Ala Arg Gln
225 230 235 240

Val Leu Gln Val Thr Pro Phe Ala Glu Arg His Gly Ala Ala Thr Met
245 250 255

Glu Ser Arg Gln Val Leu Rla Trp val Gly Ser Lys Ser Gly Gln Leun
260 265 270

Thr Pro Pro Gln Ile Gln Leu Lys Asn Arg Gly Asn Leu Bis Tyr Gin
275 280 285
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1625 . 1630 1635 Gy Asn Ay Val Ser Leu Ser Ala Ser Qu Tyr Gy Ile Asp Ser
120 WD 2004/ 044185 PCT/ S&003/ 000266 1640 1645 1650 Leu Asp Tyr Asp Gy Lau
Thr Phe Lys Wiezol4/m4qf§0 Thr Ile Trp 1655 1660 1665 Met Lys Gé Lys Thr Cys
Gy lle Cys Ay H's Asn Asp Asp G u 1670 1675 1680 Ser G uP¢Ys %905(0@6% an
Met Pro "Asp Ay Ser Val Ala Lys Asp 1685, 1690 1695 G n Met Arg Phe Ile

Hs Sex Trp Ile Lau Pro Ala Qu Ser Cys 1700 1705 1710 Ser Qu @y Cys Asn
Leu Lys His Thr Leu Val Lys Leu Qu Lys 1715 1720 1725 Ala Ile Ala Thr Asp
Gy Ala Lys Ala Lys Cys Tyr Ser Val dn 1730 1735 1740 Pro Val Leu Arg Cys
Ala Lys Ay s Ser_Pro Val s Thr 745. 1750 1755 u Val Ser Thr Ay
The H s Cys (L%ﬁ gﬁose e(?JUAg‘E)u %f (2; ér“%?&"l%‘éog’ﬁs?ég‘; f%gbysAigﬁ teu Pro Gn Gly
G@nlle Arg Lau Qu Lys Ser Qu Asp Phe 1775 1780 1785 Ser G n Lys Val Qu

Ala Hs Thr Al a Cys Ser u. Thr_.Se 1790, . 1795 1800 ..Pro Cys Ala Al a
1805 <210> 1$5: %1‘%1“1%]@%1?%%?9’&&&?“8%‘&3 e“cé}@ ity ésh"&s G1248§E> 19 Met Arg
Gy llelle Lau Ala Leu Val Leu Thr Leu Val dy Ser An 1 5 10 15 Lys The

Asp Ile Asp F';'I;lg ngyGlIhEisA%{]e %?gr G'?.\E %sérlgasl?rro ;-ar ar L}IFsa%h;ryLreuzc(%)anLSeuso

325 330 335

Val Gln Leu Leu Arg Ala Ser Asn Phe Glu Asn Leu Gln Ala Leu Txp
340 345 350

Lys Gln Phe Ala Gln Arg Thr Gln Tyr Arg Arg Cys Leu Leu Asp Ala
355 360 365

Leu Pro Met Ala Gly Thr Val Asp Cys Leu Lys Phe Ile Lys Gln Leu
370 375 380

Ile Bis Asn Glu Glu Leu Thr Thr Gln Glu Ala ARla Val Leu Ile Thr
385 390 395 400

Phe Rla Met Arg Ser Rla Arg Pro Gly Gln Arg Asn Phe Gln Ile Ser
: 405 410 415

Ala Asp Leu Val Gln-Asp Ser Lys Val Gln Lys Tyr Ser Thr val His
420 425 430

Lys Ala Ala Ile Leu Ala Tyr Gly Thr Met Val Arg Arg Tyr Cys Asp
435 440 445

Gln Leu Ser Ser Cys Pro Glu His Ala Leu Glu Pro Leu His Glu Leu
450 455 460

Ala Ala Glu Ala Ala Asn Lys Gly His Tyr Glu Asp Ile Ala Leu Ala
465 ’ 47¢ 475 ) 480

Leu Lys Ala Leu Gly Asn Ala Gly Gln Pro Glu Ser Ile Lys Arg Ile
485 490 495

Gln Lys Phe Leu Pro Gly Phe Ser Ser Ser Ala Asp Gln Leu Pro Val
500 505 510

Arg Ile Gln Thr Asp Ala Val Met Ala Leu Arg Asn Ile Ala Lys Glu
515 520 525

Asp Pro Arg Lys Val Gln Glu Ile Leu Leu Gln Ile Phe Met Asp Arg
530 535 540

Asp Val Arg Thr Glu Val Arg Met Met Ala Cys Leu Ala Leu Phe Glu
545 550 555 560

Thr Arg Pro Gly Leu Ala Thr val Thr Ala Ile Ala Asn Val Ala Ala
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Asn
Lys
121
Ser
Thr
Lei
Al a
Lei
Leu
Val
Val
Met
Lei
Ser
Gn
Arg
Pro
Pro

Tyr Au Ay Ser Met Leu Asn Ay Leu Gn Asp Arg Ser Leu Gy 35 40 45
Ala Ay Val Arg Leu Ser Ser Lys Lau Qu Ile Ser Ay Len Pro 50 55 60
WO 2004/ W id0R@8d SG2003/ 000266 G u Asn Ala Tyr Leu Leu Lys Val Arg

Pro
Arg
Phe
Pro
Asn
Gn
I'le
Asp
Al a
Thr
Ay
Ile
dn
Asp
Al a

Adn
Ser
Lys
Au
Met

du
Adn
Leu
Tyr
Lys
Thr
Ser
dn
Val

Val

Val du Qu Tyr 65 70 75 80 Asn Ay Val Trp PrBCKS 2‘%@’]90%@ The
Ser Lys Ile Thr 85 90 95 A@n Val Ile Ser Ser Cys The Thr Arg
The Gu Tyr Ser 100 105 110 Ser Ay Arg lle Ay Asn Ile Tyr
Asp Cys Pro Asp Lei 115 120 125 Cys Val Asn Ile Val Arg Ay Ille
The G n Met Thr Ile 130 135 140 Lys Lys Ser G n Asn Val Tyr GQu
Ala Ay Ile G%5dy 145 150 155 160 Ile Cys*His Ala Arg Tyr

G u Asp Arg Lys Asn Ser Arg 165 170 175 1Ile Tyr Val Thr Arg Thr
Asp Asnsy syOrar @sh deypsciviat.en r186ed 8be 18O HBensdrysinrSer Ile Ay
Ile Tyr Pr&%QCys Pro Val Asp83val 195 :200 85 Net Lys Au Arg
Ay Thr Thr Ala The Ser Tyr Lys Lei 210 215 220 Lys G n Ser Asp
by dysenlbhicdASpr Yok 2ersdzevalAbsh HN1e?22hu23Q@ 2352240 Val Tyr
Pro The5%sn A u Pro Thré® y Val Al a Valé0hket 245 250 255 Qdu Al a
Lei Thr Leu Val du Val Arg Ser Qu Arg Ay 260 265 270 Ser Al a

Rne AvBtcyd BeATEL BYE HSuYryo€fiel £du AL pIY el RefDad80 285 The
Lei @200 G n Met Pro d¢u A n Lei Ileékys Thr Lys 290 295 300

Leu Gly Tyr Arg Tyr Ser Lys Val Met Arxg Val Asp Thr Phe Lys Tyr
625 630 635 640

Asn Leu Met Ala Gly Ala 2la Ala Lys vVal Phe Ile Met Asn Ser Ala
645 650 655

Asn Thr Met Phe Pro Vel Phe Ile Leu ARla 1ys Phe Arg Glu Tyr Thr
€60 665 670

Ser Leu Val Glu Asn Asp Asp Ile Glu Ile Gly Ile Arg Gly Glu Gly
675 680 685

Ile Glu Glu Phe Leu Arg Lys Gln Asn Ile Gln Phe Ala Asn Phe Pro
650 655 700

Met Arg Lys Lys Ile Ser Gln Ile Val Lyé Ser .Leu Leu Gly Fhe Lys
705 710 715 720

Gly Leu Pro Ser Gln Val Pro Leu Ile Ser Gly Tyr Ile Lys Leu Phe
725 730 735

Gly Gln Glu Ile Ala Phe Thr Glu Leu Asn Lys Glu Val Ile Glin Asn
740 745 750

Thr Ile Gln Ala Len Asn Gln Pro Ala Glu Arg His Thr Met Ile Arg
755 760 765

Asn Val Leu Asn Lys Leu Leu Asn Gly val Val Gly Gln Tyr Ala Axg
770 775 780

Arg Trp Met Thr Trp Glu Tyr Arg His Ile Ile Pro Thr Thr Vel Gly
785 790 795 800

Leu Pro Ala Glu Leu Ser Leu Tyr Gln Sexr Ala Ile Val His Ala Ala
805 810 B15

Val Asn Ser Asp Val Lys Val Lys Pro Thr Pro Ser Gly Asp Phe Ser
BZ0 B25 830

Ala Ala Gln Leu Leu Glu Ser Gin Ile Gln Leuv Asn Gly Glu Val Lys
835 840 845
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Asn
320
330
340
Pro
Thr
Asn
Leu
Thr
Lau
Al a
Al a
Lys
Leu
H s
Asp
Ser
560
575

Pro Gu @n Arg lle Val GQu Thr Lei Gn Hs Ile Val Lei Asn 305 310 315
Asn Gn A@n Asp The H's Asp Asp Val Ser Tyr Arg The Lei) du Val 325

335
345
Arg
Au
Tyr
Lau
Ser
Ay
Cys
Ile
Cys
Lys
Ile
Pro
Leu

Val

350
Tyr
Thr
Ile
Adn
Ser
Tyr
Pro
Say
Ile
The
Gn
Lys
Pro

@%@g%&/s Arg Ile Ala Asn Ala Asp Asn Lei Gu Ser Ile Trp
k) 04/ 044185 PCT/ SG2003/ 000266 Arg G n V&T/S62003/000266 \ s

Arg Arg Trp Lau Lau Ser Ala 355 360 365 Val Ser Ala Ser Ay Thr
Len Lys The Lau Lys Asn Arg 370 375 380 Ile Arg Asn Asp Asp Lau
A n Thr Lau Lau Thr Val Set 385 390 395 400 Leu Thr Leu His

Ala Asp Qu.H's Thr Leu Pro Ile Ala 405 410 415 Ala Asp Leu Met
'@E‘Q SIeL a]ag Iﬂeul—yé:’l ASD BE QlayaAllaL'ﬁ\':.l lgtnGlflgge 48r 30p@ n Val Al a Cys
Ser gsex Val Val Asnsftg Tyr Cys Serss¥t35 440 445 . G n Thr Ser

Lys GQu Ala Lau A n Pro Ile H's Asp Lou 450 455 460 Ala Asp Gu
ALY R VoA 0 .Gt ASD Y SilBL S Lyg LAUvA 85 492 AL0L475 480 Lau

Sy Asn et %;é?asu Bo A a ge%%Lau Lys Arg Iles0485 . 490 495
Leu Pro Ile S5er Sex Ser Ser Ala Ala Asp Ile Pro vVal 500 505 510

le Asp Ala Ile Thr Al a Len s.lle Ala T s 515 520 525
%ﬁ? [y %‘EGJLEE/’; %Pﬁ F %3‘61’?’*5?8{3% #’Ysep’ipaﬁr%lag“%% @én 530 535 540
Pro u Val Arg Net Net Ala Cys Ala Val Ile Phe Gu 545 550 555

Th ATg,Pro, A, Lan A apkat | e, T J0rald £.208 430 M8l a4 a Met 565 570

900 905 910

Ala Gln Thr Phe Ala Phe Thr Arg Asn Ile Ala Asp Leu Asp Ser Ala
815 920 . 925

Arg Lys Thr Leu Val val Pro ARrg Asn Asn Glu Gln Asn Ile Leu Lys
93¢0 935 940

Lys His Phe Glu Thr Thr Gly Arg Thr Ser Ala Glu Gly Ala Ser Met
945 95D 955 960

Met Glu Asp Ser Ser Glu Met Gly Pro Lys Lys Tyr Ser Ala Glu Pro
965 ‘270 975

Gly His His Gln Tyr Ala Pro Asn Ile Asn Ser Tyr Asp Ala Cys. Thx
. 980 985 9350

Lys Phe Ser Lys Ala Gly Val His Leu Cys Jle Gln Cys Lys Thr His
995 1000 1005

Asn Ala Ala Ser ARrg Arg Asn Thr Ile Phe Tyr Gln Ala Val Gly
1010 1015 1020

Glu His Asp Phe Lys Leu Thr Met Lys Pro Ala His Thr Glu Gly
1025 1030 1035

Ala Ile @Glu Lys Leu Gln Leuw Glu Ile Thr Ala Gly Pro Lys Ala
1040 1045 1050

Ala Ser Lys Ile Met Gly Leu Val Glu val Glu Gly Thr Glu Gly
1055 10690 1065

Glu Pro Met Asp Glu Thr Ala Val Thr Lys Arg Leu Lys Met Ile
1070 1075 1088

Leu Gly 1Ile Asp Glu Ser Arg Lys Asp Thr Asn Glu Thr Ala Leu
1085 109¢ 1095

Tyr Axg BSer Lys Gln Lys Lys Lys Asn Lys Ile His Asn Arg Arg
1100 1105 1110

Leu Asp Ala G6lu Val val 6lu Ala Arg Lys Gln Gln Ser Ser Leu
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Lys
Met

Ser

123
Arg
Au
Ile
Val

Arg
Leu
Thr
The
Val

I'le

Au
G n
Lau

Au
Lys
Al a

Ser
Ser

Cys

WO 2004

Al a
I'le
Ser
Au
Asn
Ay
Pro
Ile
du
Leu
Leu
Tyr
Ay
Lau

Asp
Phe
Lys
Val

Ile
Lys
Leu
Asn
Pro
Asn
Arg
Ay
Lys
Au

Lys Thr Asn Met G n Val Ala Ser The Val Tyr Ser H s 580 585 590
Lau Ser Lys Ser Arg Lau Pro The Met Tyr Asn Ile Ser 595 600 605

MM Sc0005] 000266 Net Ser Tyr arg Tyr RESEYRR| o

Thr Tyr Phe Asp 625 630 635 640 Asn Tyr Arg Val Gy Ala Thr Ay
Val Val Asn Ser Pro 645 650 655 Arg Thr Met Phe Pro Her Ala lle
Leu Net Ala Asn Ser 660 665 670 Ala Ay Ser Val Ala Asp Leu
Ay Ile Arg Val Qu S% 675 680 685 ]I_Fﬁg Ala Asp Val Ile Met Lys
Pro'the Ala G n Tyr 'S 690 695 700 Tyr Lys An Ile Lys Qu
Ala Lei] An @y Trp Lys 705 710 715 720 G u Leu Pro Thr Qu
Vet SSer SAk &eTygerl ear E Fé¢reSeeFe7 ZBr7/30 738 S@ ye:d n Au Val Aa
11e*Adh Lys Gu Leu E&EP A n A n 740 48 750 val Met Lys Thr Val
Ala Asp Arg \h Ala Ala Ile Lys 755 760 765 Arg Ile Ala Asn G n
Ser Skle sAk de@ 5pxGiexr Tep Fr s&& $e7 Qo /585 78O sdfréeval Trp Met Ay
Tyr W&t Val Pro Ser @}/@ Lpu Gy 785 398 795 800 Lau Pro Leu
Ser Tyr Thr Thr Ala Lau Ala Arg Ala Ala 805 810 815 Val Ser Val
Ket s&hr seeorylPreecloyws Iy Gy Lpsprd heg B202828-830 Lau Ser A n
Ser 1A Met G n lle AFY Her Asp Lau Li<$0 835 840 845

His His Gln Arg Glu Sex Ser Ser Ser Ser Ser Gln Glu Gin Asn
1175 1180 1185

Lys Lys Arg Asn Leu Gln Glu Asn Arg Lys His Gly Gin Lys Gly
1i90 1195 1200

Met Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser
1205 1210 1215

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu
1220 1225 1230

GIu Asn Arg Pro His Lys Asn Arg Gln His Asp Asn Lys Gln Ala
1235 12490 1245

Lys Met Gln Ser Asn Gln His Gln Gln Lys Lys Asn Lys Phe Ser’
1250 1255 1260

Glu Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu Met Trp
1265 127¢ 1275

Asn Lys Lys Lys Bis His Arg BAsn Phe Tyr Asp Leu Asn Phe Arg
1280 1285 1290

Arg Thr Ala Arg Thr Lys Gly Thr 6lu His Arg Gly Ser Arg Leu
1285 1300 1385 '

Ser Ser Ser Ser Glu Ser Ser Sexr Ser Ser Ser Glu Ser Ala Tyr
1310 1315 1320

Arg His Lys Ala Lys Phe Leu Gly Asp Lys Glu Pro Pro Val Leu
1325 1330 1335

Val Val Thr Phe Lys Ala Val Arg Asn Asp Asn Thr Lys Gln Gly
1340 1345 1350

Tyr Gln Met Val Val Tyr 6ln Glu Tyr .His Ser Ser Lys Gln Gln -
1355 1360 1365

Ile 61ln Ala Tyr Val Met Asp Ile Ser Lys Thr Arg Trp Ala Ala
1370 13758 1380
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Pro
Tyr
880
895
905
Arg
Gu
Arg
Net
Thr
Ile
Phe
Al a
Lys
Arg
Ser
Ay
Lys

Her
Phe

Pro I\/lsi;W

Lau Tyr Val His Thr Val Ala Thr Met Gy Val Asn Thr G u 850 855 860
Gn Hs Ala Val Qulle dn dy Qu Val @n Thr Arg Met 865 870 875
Lys Lau Lys Asn lLeu Lys 885 890

p Ala Lys Ile Asp Val
Ile Gu #%‘?O@Eﬁs ro dys Arg Gu Gu Thr Qu Ile Val Vng@(:ﬁoo 8026600

910
Asn
Asp
Al a
Pro
Ay
Ay
Ile
Lys

124 WD 2004/ 044185 PCT/ S&003/000266 H's Lys Ala Phe Al a Val Ser
lle Ay GQu Lau Ay Val Qu 915 920 925 Lys Arg Thr Ser Ile Leu Pro
Ala Pro Lou Asp Val Thr Au 930 935 940 Qu Pro Phe A n Thr Ser Gn
Ser Arg Qu His Phe Ala Met 945 950 955 960 G n Gy Pro Asp Ser

Arg s_gn Ser r g . 9 g Asp . lau Arg Arg Ser
Lys % ﬂsisaAii’ y‘z li%é ‘gg@ }f " gls gg‘b% §%ggohlLe€erLys Net His H's
Cys G n Lau QIS Phe Ser Arg Arg Ser 995 1000 1005 Arg Asp Ala Ser

o 9B o TRE P B TR R 105510030 16359 5 Asp 116 Asp

lle Gn Len Gln IIe Gln Ala Gly Sex Arg 1040 1045 1050 Ala Ala Ala

Ile
Sex
Ile
Asn

IIeThrGIuVaIl ro . 21055106‘1(% 65 Gu Asp GQu
Pro T SHuTAS S Ylhé“(ﬁ i 2@ ;Ls)'?s ]L ﬁrci_y 2fB7071075 1080 Arg Ile Lau
Asp Sex Met The Lys Val Ala Asn Lys Thr 1085 1090 1095 Arg H's Pro

Arg Pro Sex Lys Lys @y Asn Thr Val Lau 1100 1105 1110
Ala Asn Trp Pro'Lys Ile Pro Ser Lys Trp Lys Ser Thr Gly Lys

1430 1435 1440

val Val Gly Gluv Tyr Val Pro Gly ARla Met Tyr Met Met Gly Phe
1445 1450 1455

Gln Gly Glu Tyr Lys Arg Asn Ser Gln Arg Gln Val Lys Leu Val
1460 1465 1470

Phe Alz Leu Ser Ser Pro Arg Thr Cys Asp- Val val Ile Arg Ile
1475 1480 1485

Pro Arg Leu Thr Val Tyr Tyr Arg Ala Leu Arg Leu Pro Val Pro
1450 : 1495 1500

Ile Pro Val Gly His His Ala Lys Glu Asn Val Leu &ln Thr Pro
1505 1510 S 1515

Thx Trp Asn Ile Phe Ale Glu Ala Pro Lys Leu Ile Met Asp Ser
1520 ' 1525 1530

Ile GIn Gly Glu Cys Lys Val Ala Gln Asp Gln Yle Thx Thr Phe
1535 1540 1545

Asn Gly Val Asp Leu Ala Ser Ala Leu Pro Glu Asn Cys Tyxr Asn
1550 1555 1560

Val Leu Ala Gln Asp Cys Ser Pro Glu Met Lys Phe Met Val Leu
1565 ) i570 1575

Met Arg Asn Ser Lys Glu Ser Pro Asn His Lys Asp Ile Asn Val
1580 1585 1590

Lys Leu Gly Glu Tyr Asp Ile BAsp Met Tyr Tyr Ser Ala Asp Ala
1585 le00 1605

Phe Lys Met Lys Ile Asn Asn Leuw Glu Val Ser Glu Glu His Len
1610 1615 1620

Pro Tyr Lys Ser Phe Asn Tyr Pro Thr val Glu Ile Lys Lys Lys
1625 © 1630 1635

Gly Asn Gly Val Ser Leu Ser B&ala Ser Glu Tyr Gly Ile Asp Ser
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Ala Gu Phe Gy Thr Gn Pro Asp Ala Lys Thr Ser Ser Ser Ser 1115 1120 1125
Ser Ser Ala Set Ser Thr Ala Thr Ser Ser Ala Ser Ser Ser Ala 1130 3135 1140
Ser Ser Pro A s Lys Pro Met Asp Gn Gu Gu Asn As 5 1150 1155
G n Val Lys ‘gégoAly(gdg\?g Asn Lys Asp Ala Ser Ser Ser Ser Ar 3’%@0%@%61170
125 WD 2004/ 044185 PCT/ SG003/ 000266 Ser Ser Lys Sex Ser Asn Ser Ser Lys
Arg Ser Ser Ser Lys Ser 1175 1180 1185 Ser Mh Ser Ser Lys Arg Ser Ser Ser
Ser Ser Ser Ser Ser Ser 1190 1195 1200 Ser Ser Ser Arg Ser Ser Ser Ser Ser
Ser Ser Ser Ser Ser Asn 1205 1210 1215 Ser Lys Ser Ser' Ser Ser Ser Ser Lys
Ser Ser Ser Ser &% Ser 1220 122554230 Arg Ser A®3°Ser Ser Ser Lys Ser Ser
Ser-Ser Ser Ser Ser Ser 1235 1240 1245 Ser Set Ser Ser Ser Ser Lys Ser Ser
Ser Ser Arg Set aSer t@eraspl@y0Le2bix 1260LySehre 3ep Per dbysilSerriSer Ser His Hi s
Ser His Ser H siff% Ser 1265 12785¢275 Gy H's LU'&8°Asn Ay Ser Ser Ser Ser
Ser Ser Ser Ser Arg Ser 1280 1285 1290 Val Ser H's H's Ser Hs Qu Hs H's
Ser Gy H s keo 1@ uchspys 1395cvk360;, 18R5cysAspy Bek aser zseraspecluSer Ser Ser Ser
Val Leo Ser Lysip7® Trp 1310 13185876320 Ay Arg Hi®8°Au Ile Tyr Gn Tyr Arg
Phe Arg Ser Ala H's Axg 1325 1330 1335 G n @u The Pro Lys Arg Lys Lau Pro
Gy Asp Arg AbacThr 1$ere1e 34 D1k3dé 18R0asA6gy ExE vSer SaryyEhasgArg Ser Ser His
Asp Thr Ser ArgiAtm Al a 1355 13606902365

Gln Met Axg Phe Ile His Ser Trp Ile Leu Pro Ala Glu Ser Cys
1700 1705 1710

Ser 6lu Gly Cys Asn Len Lys His Thr Leu Val Lys Leu Gilv Lys
1715 1720 1725

Ala Ile Ala Thr Asp Gly Ala Lys Rla Lys Cys Tyr Ser Val Gln
1730 1735 1740

Pro val Leu Arg Cys Ala Lys Gly Cys Ser Pro Val Lys Thr Val
1745 1750 1755

Glu Val Ser Thr Gly Phe His Cys Leu Pro Ser Asp Val Ser Leu
1760 1765 1770

Asp Leu Pro Glu Gly Gln Ile Arg Leu Glu Lys Ser Glu Asp Phe
1775 ) 1780 1785 .

Ser Glu Lys Val Glu Ala His Thr Ala Cys Ser Cys Glu Thr Ser
1790 1795 1800

Pro Cys Ala Ala
1805

<210> 19

<211> 1852

<212> PRT

<213> @Gallus gallus

<400> 19
Met Arg Gly Ile Ile Leu Ala Leu Val Leu Thr Leu Val Gly Ser Gln
1 5 10 15

Lys Phe Asp Ile Asp Pro Gly Phe Asn Ser Arg Arg Ser Tyr Leu Tyr
20 25 30

Asn Tyr Glu Gly Ser Met Leu Asn Gly Leu Gln Asp Arg Ser Leu Gly
35 40 45

Lys Ala Gly Val Arg Leu Ser Ser Lys Leu Glu Ile Ser Gly Leu Pro
50 55 60
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Ser Trp Pro Lys Phe Lau Gy Asp Ile Lys Thr Pro Val Lau Ala 1370 1375 1380
Ala The Lau Hs Gy Ile Ser Asn Asn Lys Lys Thr Ay Gy Lau 1385. 1390 1395
@ n Lau Val I a Asp Thr Asp Ser Val Arg Pro Arg Va 410
d n Val Phe Wvglm@r??“ﬁésn Lau Thr Asp Ser Ser Lys Trp Lys Lakc}%%g@%%g%%MZS
Cys Ala Asp Ala Ser Val Arg Asn Ala Pro An Ala Val Ala Tyr 1430 1435 1440
126 WD 2004/ 044185 PCT/ S&003/ 000266 Val Lys Trp Gy Trp Asp Cys Arg Asp
Tyr Lys Val Ser Thr G u 1445 1450 1455 Leu VaI Thr Gy Arg Phe Ala Ay His
Pro-Ala Ala d n _Val LYs 1460 1465v1470 LSIE g Pég IE)]{s Val Pro Ser Asn
Val Arg Ser \?é‘l" AR Eﬂfr Y75 8D Viagds® Sff r‘f’h hesgval Pro Ay Ala
Ala Phe Net Lau Gy Phe 1490 1495 1500 Ser GI u Arg Met Asp Lys Asn Pro Ser
Arg Gn Ala Arg Net Val 1505 1510 1515 Val Ala Len Thr Sei Pro Arg Thr Cys
Asp Val Val %\‘I‘ Sty 3L ERFP bro1 858 P1830° Br AP PE PR L& fyr dn Lys Ala
Val Arg Lau Pro Leu Ser 1535 1540 1545 Leu Pro Val Ay Pro Arg Ile Pro Ala
Ser Au Leu Gn Pro Pro 1550 1555 1560 Ile Trp Asn VaI The Ala Qu Ala Pro
Ser Ala .Val Steyeitla. SeAstr Cu568e 8y QT %?F Pq_eahysl_%e PR TR °€ys Ser Val Ser
Tyr Asn Lys Ile Lys Tht “The 1580 1585 f 0 Asn Gu Va[1 Lys The Asn Tyr Ser
Met Pro Ala Asn Cys Tyr His 1595 1600 1605 Ile Leu Val G n Asp Cys Ser Ser

G u Lau Lys The Gll;bl_ﬁ’rg’alile[\@[}’ Agrp {de %3_3\11&6 Glu Asp g:;; Pro Asp Leu

Cys Val Asn Ile Val Arg Gly Ile Leu Asn Met Phe Gln Met Thr Ile
130 135 140

Lys Lys Ser Gln Asn Val Tyr Glu Leu Gln Glu Ala Gly Ile Gly Gly
145 150 155 : 160

Ile Cys His Ala Arg Tyr Val Ile Gln Glu Asp Arg Lys Asn Ser Arg
165 170 175

Ile Tyr Vai Thr Axg Thr Val Asp Leu Asn Asn Cys Gln Glu Lys Vail
1B0O . 185 1%0

Gln Lys Ber Ile Gly Met Rla Tyr Ile Tyr Pro Cys Pro Val Asp Val
195 200 205

Met Lys Glu Arg Leu Thr Lys Gly Thr Thr Ala Phe Ser Tyr Lys Leu
210 215 220

Lys Gln Ser Asp Ser Gly Thr Leu Ile Thr Asp Val Ser Ser Arg Gln
225 230 235 240

Val Tyr Gln Ile Ser Pro Phe Asn Glu Pro Thr Gly Val Ala Val Met
245 250 255

Glu Ala Arg Gln Gln Leu Thr Leu vVal Glu Val Arg Ser Glu Arg Gly
260 265 270

Ser Ala Pro Asp Val Pro Met Gln Asn Tyr Gly Ser Leu Arg Tyr Arg
275 280 285

' Phe Pro Ala Val Leu Pro Gln Met Pro Leu Gln Leu Ile Lys Thr Lys
290 285 300

Asn Pro Glu Gln Arg Ile Val Glu Thr Leu Gln His Ile vVal Leu Asn
305 310 315 320

Asn Gln Gln Asp Phe His Asp Asp Val Ser Tyr Arg Phe Leu Glu val
325 330 335

Val Gln Leu Cys Arg Ile Ala Asn Ala Asp Asn Leun Glu Ser Ile Trp
340 . 345 350
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Net
Lys
Val

Ser
dn
127
Gn
Lys

Leu
Phe
Lys
Ser
Pro
Tyr
Thr
20

Lys Ser
lle Ay

Ala Gy Au Ala Thr Asn Leu Lys Ala Ile Asn Ile 1625 1630 1635
Ser Hs Qu Ile Asp Not H's Pro Val Asn A.y @ n 1640 1645 1650

Lys Leu Wwernovgbssfssp Gy Ala Gu Sex Pro Thr Ala Asn Ile 1655 1660 1665

Lau Ile
Gy Phe

Ser Ala Gy Ala Ser Leu Trp Ile His Asn 4 u AsnPABYeR09¥99266680
Ala Lau Ala Ala Pro Ay Hs Ay Ile Asp Lys Leu 1685 1690 1695

WO 2004/ 044185 PCT/ S&003/ 000266 Tyr The Asp Gy Lys Thr Ile Thr Ile

Val Pro
Tyr Asp
Tyr Leu
Gu Gu
Val Lys
Cys Tyr
Ala Thr
Al a Asp
Asp G n
Thr Cys

<211> 182%s

Leu Trp Net 1700 1705 1710 Ala Gly Lys Thr Cys Ay Ile Cys Ay
Ala Au Cys 1715 1720 ' 1725 Gn Gn Gn Tyr Arg Met Pro Asn
Ala Lys Asn Ala 1730 1735 1740 Val Ser The Gy H's Ser Trp Ille
Al BI:0vEY SeAngp Lid5prd7hE 1Ybarg Gy Abaclysed ¥6r hen Hi s Arg Ser
Lau G u3tys Thr 1760 1¥85 1770 Val d mdeu Ala Gy Val Asp Sex
Ser Thr Au Pro 1775 1780 1785 Val Len Arg Cys Ala Lys Gy Cys
Lys 30 aThkePrey Wh90mL78k 280Qe, Yok shbrieMatyChys Rhe H s COys’ Leu
Ser Mo Asn Ser.' 1865 1810 1815 LeaoThr Asp Lys G n Met Lys
Lys Ser Gu Asp Met 1620 1825 1830 G.n Asp Thr Val Asp Ala H's
Sele £5a8 efSQp Qell MB35 1840 c1845: (CunueyanSon Tor 1850 <210>
9

395 400

Leu Thr Lew His Leu Leu Gln Ala Asp Glu His Thr Leu Pro Ile Ala
405 410 415

Ala Asp Leu Met Thr Ser Ser Arg Ile Gln Lys Asn Pro Val Leu Gln
: 420 425 430

Gln val Ala Cys Leu Gly Tyr Ser Ser Val Val Asn Arg Tyr Cys Ser
435 440 445

Gln Thr Ser Ala Cys Pro Lys Glu Ala Leu Gln Pro Ile His Asp Leu
450 455 460

Ala Asp Glu Rla Ile Ser Arg Gly Arg Glu Asp Lys Met Lys Leu Ala
465 470 4758 480

Leu Lys Cys Ile Gly Asn Met Gly Glu Pro Ala Ser Leu Lys Arg Ile
485 - 480 498

Leu Lys Phe Leu Pro Ile Ser Ser Ser Ser Ala Ala Asp Tle Pro Val
500 505 510

His Ile Gln Ile Asp Ala Ile Thr Ala Leu Lys Lys Ile Ala Trp Lys
515 520 525

Asp Pro Lys Thr Val Gln Gly Tyr Leu Ile Gln Ile Leu Ala Asp Gln
530 535 540

Ser Leu Pro Pro Glu Val Arg Met Met Ala Cys Ala Val Ile Phe Glu
545 550 555 560

Thr Arg Pro Ala Leu Ala Len Ile Thr Thr Ile Ala Asn Val Ala Met
565 570 575

Lys Glu Ser Lys Thr Asn Met Gln Val hRla Ser Phe Val Tyr Ser His
580 585 5%0

Met Lys Ser Leu Ser Lys Ser Arg Leu Pro Phe Met Tyr Asn Ile Ser
595 600 605

Ser Ala Cys Asn Ile Ala Leu Lys Leu Leu Ser Pro Lys Leu Asp Ser
610 615 620
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<212> PRT <213> Ichthyonyzon unicuspis <400> 20 Met Trp Lys Leu Leu Lau Val
Ala Leu Ala Phe Ala Len Ala Asp Ala 1 5 10 15 dn Phe dn Pro dy Lys Val

Ay

Val

Tyr Arg Tyr ®erzo00y6s4f3p Ala Phe Ser 20 25 30 Ile Ser Ay ’%O Gu Pro

Asn Arg Ala Gy Leu Ser Gy 35 40 45 Gu Met Lys | 11034002665 5

Gy Hs Thr Hs Asn G@n Ala Thr Leu 50 55 60 Lys Ile Thr Gn Val Asn Leu

Lys

Tyr

Phe Leu Gy Pro Trp Pro Ser 65 70 75 80 128 WD 2004/ 044185

PCT/ SG2003/ 000266 Asp Ser Phe Tyr Pro Leu Thr Ala Ay Tyr Asp His Phe Ile

dn
dy As
Val
Adn
Thr
Al a
Lys
Net
Phe
du
Asn

Gln

13

Arg
Gn
Thr
Val

Thr
Asn
Asp
du
Val

85 90 c Vali1 A enASRLTYE S6F AL Gy Arg Ile
100 %gﬁ;sﬁ%g qerldT'i\/@ ﬁégﬁr oaI13r 39 PPE v ps‘Fhr "’A?% Thr ¢dba Val Asn lle

115 120 125 dy Ile Leu' !'Asn Lau Phe GI n Leu Ser Leu Lys Lys Asn
Thr 130 Phe G ¥.val 2y e Cys Gn
Tyr %Aﬂsjri%&r ggl %ﬁ g17a %’{e/%ﬁgéﬁ“%% ﬁ% ‘)I/a Tyar1 ArIE:] sfﬁ Asn G u Net
Val Lys Thr 165 170 175 Lys Asp Leu Asn Asn Q/s Asp Hi s Lys Val Tyr
Net d r 5 aGIuA Pro Thr Cys G n Lys
Lys Aé%{? ]L;gru Me%%%g%%é’% B ‘N%ée ArtYR u\/gt Aﬁsn E‘T’yr Ala lle
Gu Pro Ser Ay 210 21'8:, 1.220TyrIIeIIeLys Ser Ala His Ser

Il e Ic;fxga g’}ﬁ SLau i%l \C/j?.?l‘F E 0 Eg%gu %73]5 Gz.ly Ilepprg e‘SP Eu eGllfrys Gu d y

Val 685

Leu Ala Asp Val Ile Met Lys Brg &sn Ile Pro Phe Ala Glu Tyr Pro
690 695 700

Thr Tyr Lys Gln Ile Lys Glu Leu Gly Lys Rla Leu Gln Gly Txp Lys
705 710 715 720

Glu Leu Pro Thr Glu Thr Pro Leu Val Ser Ala Tyr Leu Lys Ile Leu
: 725 730 735

Gly Gln Giu Val Ala Phe Ile Asn Ile Asn Lys Glu Leu Leu Gln Gln
740 745 750

val Met Lys Thr Val Val Glu Prc Rla Asp Rrg Asn Ala Rla Ile Lys
755 760 765 '

Arg Ile Ala Asn Gln Ile Leu Asn Ser Ile Ala Gly Gln Trp Thr Gln
770 775 780

Pro val Trp Met Gly Glu Leu Arg Tyr'Val val Pro Ser Cys Leu Gly
785 750 795 800

Leu Pro Leu Glu Tyr Gly Ser Tyr Thr Thr Ala Leu ARla Arg Ala Ala
805 810 B15

val Ser Val Glu Gly Lys Met Thr Pro Pro Leu Thr Gly Asp FPhe Arg
820 825 830

Leu Ser Glno Leu Leu Glu Ser Thr Met Gln Ile Arg Ser Asp Leu Lys
835 ‘ 840 845

Pro Ser Leu Tyr Val His Thr Val Ala Thr Met Gly val Asn Thr Glu
850 855 860

Tyr Phe Gln His Ala Val Glu Ile Gln Gly Glu Val Gln Thr Arg Met
865 870 8§75 880

Pro Met Lys Phe Asp Ala Lys Ile Asp Val Lys Leu Lys Asn Leu Lys
885 8§90 835

Ile Glu Thr Asn Pro-dys Arg Glu Glu Thr Glu Ile Val Val Gly Arg
9040 905 910
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245
260
275
290
305
Leu
H s
Net
Lau
Al a
Gn
Her
Tyr
Pro
Asp

Pro
du

250
265
260
295
310
325

255 lle Leu du @y Ile Gn Ser Ala Pro Ala Ala Ser A n Ala Al a Ser
270 Leu A n Asn Arg Ay Gy Leu Net Tyr Lys Phe Pro Ser Ser Ala lle
285 widookwsiddet Ser Ser Leu The Val Thr Lys Gy Lys Asn Lau G n Ser
300 Gulle His Thr Val Leu Lys His Leu Val G n AsPCRER200M/P00RGy Ser
315 320 Val His Qu Asp Ala Pro Ala Lys The Lau Arg Lau Thr Al a Phe
330 335 Arg Asn Val Asp Ala Ay Val Leu An Ser Ile Trp H's Lys Leu

340 345 350 A n @n Lys Asp Tyr Arg Arg Trp Ile Leu Asp Ala Val Pro Al a

129
Lau
Au
Al a
Phe
dy
Asp
Arg
Asn
dy
Al a

WO 2004/ 044185 PCT/ S&2003/ 000266 355 360 365 Ala Thr Ser Qu Al a
Phe Lau Lys Arg Thr Leu Ala Ser u 370 375 380 G n Leu Thr Ser

‘Al a This Gyn Alserndahlalysl Ser riFhrashelleSely ¢BB85e3%Wy3R5 &0 Asn A n

Thr Arg Au Bé&r Lau Ser Tyr %Afa Arg G u Leu®RBau 405 410 415 His Thr
Ile Arg Asn Arg Pro Ile Lau Arg Lys Thr Ala Val 420 425 430 Lau Gy
Ser Leys Valh TkesdAr grelyéu Gys AL amsfsmiaTivo Mal aGeval 485 &40 445 Cys
Au Lau 1288 d'n Pro Leu HKPB Asp Lau Leu P A n Ser 450 455 460 Ser
Ala Asp Qu Gu GQu Ile Val Leu Ala Leu Lys Ala Len 465 470 475 480
Al a Geyn @8 He0IASHSeEr Iche sy Sukyserl A Bunafk gndhaaledt 485 490 495
An G9ysLys Ser Leu A8 G u Tyr Sex TH> Arg Val G n A& 500 505 510
Ile Net Ala Leu Arg Asn Ile Ala Lys Arg Asp Pro Arg Lys

Gln Gly Pro Asp Ser Met Pro Arg Lys Gln Ser His Ser Ser Arg Glu
965 970 915

Asp Leuw Arygy Arg Ser Thr Gly Lys Arg Ala His Lys Arg Asp Ile Cys
X 1] 985 990

Leuv Lys Met His His Ile Gly Cys Gln Leu Cys Phe Ser Arg Arg Ser
995 ipoo 1005

Arg Asp BAla Ser Phe Ile Gln BAsn Thr Tyr Leu His Lys Leu Ile
1010 1015 1020

Gly Glu His Glu BRla Lys Ile Val Leu Met Pro Val His Thr Asp
1025 1030 1035

Ala Asp' Tle Asp Lys Ile Gln DLeu Glu Ile Gln Ala Gly Ser Arg
1040 - 1045 1050

Ala Ala Ala Arg Ile Ile Thr Glu Val Asn Pre Glu Ser Glu Glu
1055 1060 1065

Glu Asp Glu Ser Ser Pro Tyr Glu Asp Ile Gln Ala Lys Leu Lys
' 1070 1075 1080

Arg Ile Leu Gly Ile Asp Ser Met Phe Lys Vval Rla Asn Lys Thr
10858 1080 1095

Arg His Pro Lys Asn Arg Pro Ser Lys Lys Gly BAsn Thr val Leu
1100 1165 1110

Ala Glu Phe Gly Thr Glu Pro Asp Ala Lys Thr Ser Ser Ser Ser
1115 1120 1125

Ser Ser Ala Ser Ser Thr Ale Thr Ser Ser Ala Ser Ser Ser Ala
1130 1135 1140

Ser Ser Pro Asn Arg Lys Lys Pro Met Asp Gluw Glu Glu Asn Asp
1145 1150 1155

Gln val Lys Gln Ala Arg Asn Lys Asp Ala Ser Ser Ser Ser Arg
1160 1165 1170
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520
535
550
565

525 Val @n GQu lle Val Lau Pro Ile The Leu Asn Val Ala Ile Lys Sex
540 Qu Lau Arg Ile Arg Ser Cys Ile Val Phe Phe GQu Ser Lys Pro Ser

555 w6Qpo4Xakigdl @ Leu Val Sex Met Val Ala Val Arg L rqg du Pro
570 575 Lau G n Val Ala Ser Phe Val Tyr Ser @n I\/g’?‘./ Oﬁéﬂgo%fgu Her

580 585 590 Ser Her Asn Pro Qu Phe Arg Asp Val Ala Ala Ala Cys Ser Val
595 600 605 Ile Lys Net Lau Ay Ser Lys Lau Asp Arg Leu Ay Cys Arg

Ser
Val

The
Lys
Phe
Ser
Leu
Thr
Lau
Gn

610 615 620 Lys Ala Val H's Val Asp Thr Phe Asn Ala Arg Thr Met Al a
625 3 30, 0520044044185, RCT/ SG2003/ 000266 Ser Al a Asp
Arg IS?g% @5]51 g%’% r%ﬁ Slér Gq;‘kgo Pro fau Pro Angs645 650 655 Ala Val Al a

lle A°’Aig Gy A n Ay Net Ay Tyr Ala Ser Asp 660 6,65 670 Ile Val
Ay Leu Arg Alg d g ley Ley Ty 075,680 685 Arg
an &ul @g/%égs'% %s%%/g &ag:s %’?S 2°Tau” AspoArg Gin 690 695 700 Thr
Arg Ser Ay Gn Ala Arg Ser H's Val Ser Ser Ile Hs 705 710 715 720

Lau Arg Lys Leu Se r s._Ser. Val Pro Gn G.n g 725 730 735
Al a §8’? f@%y S$9 a1 L % %ﬁpo %«X:cs el ?e‘éasﬁrci&‘iﬁaef %é‘l "¥he 740 745 750
Leu Asp Lys Lys Met Met G n Arg Ile Ser Gn Lau Trp H's 755 760 765

Ala Ar:gSer Hs Hs Ala Ala Ala ndu dnlle a.Vol. 770 . 775
VB %‘srp L\’falléei e 5eF %% %II Ty Tyr

Val Ser, B§% By & PG W T

au Lado Vs

Brg Ser Arg Ser Ser Ser Lys Sex Ser Sex- Ser Ser Ser Ser Ser
1235 1240 1245

Ser Ser Ser Ser Ser Ser Lys BSer Ser Ser Ser Arg Ser Ser Ser
1250 1255 1260

Ser Ser Ser Lys Ser Ser Ser His His Ser His Ser His His Sex
12865 1270 1275

Gly His Leu Asn Gly Ser Sexr Ser Ser Ser Ser Ser Ser Arg Ser
128¢C 1285 12990

Val Ser His His Ser His Glu His His Ser Gly His Leu Glu Asp
12595 1300 1305

Asp Ser BSer Ser Ser Ber Ser Ser Ser Val Leu Ser Lys Ile Trp
1310 1315 1320

Gly Arg BHis Glu Ile Tyr Gln Tyr Arg Phe Arg Ser Ala His Arg
1325 1330 1335

Gln Glu Phe Pro Lys Arg Lys Leu Pro Gly Asp Arg BAla Thr Ser
1340 1345 1350

Arg Tyr Ser Ser Thr Arg Sexr Ser His Asp Thr Ser Arg Ala Rla
1355 1360 1365

Ser Trp Pro Lys Phe Leu Gly BAsp Ile Lys Thr Prc Val Leu Ala
1370 1375 ‘ 1380

Rla Phe Leu His Gly Yle Ser Asn Asn Lys Lys Thr Gly Gly Leu
1385 1390 1395

Gln Leu Val Val Tyr Ala Asp Thr Asp Ser Val Arg Pro Arg Val
1400 1405 1410

Gln Val Phe Val Thr Asn Leu Thr Asp Ser Ser Lys Trp Lys Leu
1415 1420 14253

Cys Ala BAsp Ala Ser Val Arg Asn Ala Pro Gln Ala Val Ala Tyrx
1430 1435 1440
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785 790
Pro 805

795 800 Val Val Ser Qu Val Arg Tyr Net G n Pro Val Cys Ile Gy Ile
810 815 Net Asp Leu Asn Lau Lau Val Ser Ay Val Thr Thr Asn Arg Al a

Asn 820 BZE&V@%@M%SH s Ala Ser The Ser A n Ser Lau Pro Ala Asp Met Lys Leu

Ala 835 840

Thr Ser
Leu Al a
Ay Leu
The Lys
Ser Thr
Val The
Pro Pro
Gn Gn
Ala Arg
Ala u

p Lau Lau Ala Thr Asn Ile Qu Lau Arg VAIT/SK2803/00268
850 855 860 Met Ser Gn Hs Ala Val Ala lle Met Gy Lau Thr Thr Asp
865 870 875 880 Lys Ala Gy Net Adn Thr His Tyr Lys Thr Ser Al a
Sly Val 885 890 895 Asn Ay Lys Ile Gu Met Asn Ala Arg Gu Ser Asn
Ala Ser 900 905 910 Lau Lys Pro Phe @ n d@n Lys Thr Val Val Val Lau
Net G u 131 WD 2004/ 044185 PCT/ SG2003/ 000266 915 920" 925 Sex Ile
Val AvQ AsP BrocderrrfdaspSers Atg AdpemirenyPrel Vakr 83018935 940 Leu
Lys Net T¢#5 Lau Asp Lys G4%0Lau Ile Ser G'#GE n A n 945 950 955 960
Pro Hs Hs An Gn An Pro Hs Gdn Hs Ay Gn Asp Gn 965 970 975
Aa Aa I @ty drfrideTAR Alg Serrdd 510 h4 Plen Sar e0 980 985 990
Gn Lys Gav Ile Hs Asp 11®5Met Thr Ala Arg?Pro Val Met 995 1000

1005 Arg Arg Lys Gn H's Cys Ser Lys Ser Ala Ala Leu Sex Ser Lys 1010 1015
1020 Val Cys fghgrSetrfbso AYY da8lp A GehSKinAbA A AsBhevh] &aff@uAsn 1025 1030
1035 Ala Leu Lauxdfpr Lys Ile Thr sy Asp Tyr Val $ess Lys Val Tyr 1040 1045
1050 Val dn Pro Thr Ser Ser Lys Ala Gn lIle Gn Lys Val Qu Lau

Trp Phe Tyr Glu Phe Val Pro Gly Ala Ala Phe Met Leu Gly Phe
1490 1485 1500

Ser Glu Arg Met Asp Lys Asn Pro Ser Arg Gln Ala Arg Met val
1505 1510 1515

val Ala Leu Thr Ser Pro Arg Thr Cys Asp Val Val Val Lys Leu
1520 1525 1530

Pro Asp Ile Ile Leu Tyr Gln Lys Ala Val Arg Leu FPro Leu Ser
1535 1540 15458

Leu Pro Val Gly Pro Arg Ile Pro Alm Ser Glu Leu Gln Pro Pro
1550 1555 1560

Ile Trp . Asn val Phe Ala Glu Ala Pro Ser Ala Val Lew Glu, Asn
1565 15740 1575

Leu Lys Bla Arg Cys Ser Val Ser Tyr Asn Lys Ile Lys Thr Phe
1580 1585 1590

Asn Glu Val Lys Phe Asn Tyr 5Sexr Met Pro Ala Asn Cys Tyr His
1595 1600 1605

Ile Leu Val Gln Asp Cys Ser Ser Glu Leu Lys Phe Leu Val Met
" 1610 1615 1620

Met Lys Ser Ala Gly Glu Ala Thr Asn Leu Lys ala Ile Asn Ile
1625 1630 1635

Lys Ile Gly Ser Bis Glu Ile Asp Met His Pro Val Asn Gly Gln
1640 1645 1650

Val Lys Leu Leu Val Bsp Gly B2ala Glu Ser Pro Thr BAla Asn Ile
1655 1660 1665

Ser Leu Ile Ser Ala Gly Ala Ser Leu Trp Ile His Asn Glu Asn
1670 1675 1680

Gln Gly 7Fhe Ala Leu Ala Ala Pro Gly His Gly Ile Asp Lys Leu
1685 1690 1655
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1055
1070
1085
1100
1115
1130
1145
1160
1175
Ser
Ay
Ser
Thr
Ser
Ser
Ser
Gn
Gn

1060
1075
1090
1105
1120
1135
1150
1165
1180

1065 Gu Leu Gn Ala Ay Pro Gn Ala Ala Qu Lys Val Ile Arg net
1080 Val Qu Lau Val Ala Lys Ala Ser Lys Lys Ser Lys Lys Asn Ser

1090 20blp044hde Thr Gu Au Gy Val Ay Qu Thr Ile lle Ser Gn Lau
1110 Lys Lys Ile Leu Ser Ser Asp Lys Asp Lys AspP@I/8G10p3/00006s Pro
1125 Pro Ay Ser Ser Ser Ser Ser Ser Ser Ser Ser Her Ser Ser Ser

1140 Ser Ser Ser Ser Ser Asp Lys Ser @Ay Lys Lys Thr Pro Arg G n
1155 4Gy Ser Thr Val Asn Leu Ala Ala Lys Arg Ala Ser Lys Lys G n

1179}!:66".:99& GA¥ If;\_(g x_'g‘épTéeEElese'f‘hrS?fe §§r§ V§PrPr§erLe§‘elrr S@\{t Ser Ser Ser
1185”138 WO 200470441857BCT/ SG2003/ 0002660 Ser Asp Ser Ser Lys

Pro HHs Lys Hs Ay Gy Ala Lys Arg 1190 1195 1200 Gn H's Ala Ay His
Ala Pro Hi U 0.G Nn.S ' }q%%Z%Q s8¢ r Ser Ser Ser
Ser Sex SiF® 2}’5 gé% “ﬁércﬁ’geihys%;oﬁ% Gﬂf'gggs 525? 230" sé’ré%ys Sex Phe Ser
Val Lys Pro Pro Met Thr Arg Lys Pro 1235 1240 1245 Arg Pro Ala Arg Ser
Ser Say S r r Ser. Asp Ser Ser 200 1255.1260 r Ser Ser Ser Ser
Ser Ser Sg{ru gggo gg‘? % ermge%tsgﬁ_g er G%Zgg %ﬁ‘?%ﬁa%ss%gr%er Ser Ser Sex
AQu Ser Lys Ser Leu Gn Trp Leu Ala 1280, 1285 1290 Val Lys Asp Val Asn
Ser Ala Phe Tyr Asn The Lys Tyr Val _12 00,1305 Pro G n Arg Lys Pro
A}ng égﬁs IEIFES 4*1”[-1.1'5 gerA%%DSgll’& I,,eu 2?11 %%u Q\la OPro ({ys Arg

Thr Ser

ro 1755

Gly Ala Cys Lys Leu His Arg Ser Phe Val Lys Leu Glu Lys Thr
1760 1765 1770

val Gln Leu Ala Gly Val Asp Ser Lys Cys Tyr Ser Thr Glu Pro
1775 1780 1785

val Leu Arg Cys ala Lys Gly Cys Ser ARla Thr Lys Thr Thr Pro
1790 1755 1800

val Thr Val Gly Phe His Cys Leu Pro Ala Asp Ser &Ala Asn Ser:
1805 18190 1815

Leu Thr Asp Lys Gln Met Lys Tyr Asp Gln Lys Ser Glu Asp Met
1820 1825 1830

Gln Asp Thr Val Asp Ala His Thr Thr Cys Ser Cys Glu Asn Glu
1835 1840 1845

Glu C&s Ser Thr
1850

<210> 20

<211> 1823

<212> PRT :

<213> Ichthyomyzon unicuspis
<400> 20

Met Trp Lys Leu Leu Leu Val Ala Lev Ala Phe Rla Leu Ala Asp Ala
1

Gln Phe 6ln Pro Gly Lys Val Tyr Arg Tyr Ser Tyr Asp Ala Phe Ser
20 25 30

Ile Ser Gly Leu Pro Glu Pro Gly val Asmn Arg Ala Gly len Ser Gly
35 40 45

Glu Met Lys Ile Glu Ile His Gly KHis Thr His Asn Gln Ala Thr Leu
50 55 60

Lys Ile Thr Gin Val Asnp Leu Lys Tyr Phe Leu Gly Pro Trp Pro Ser
65 70 75 : 80
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1310
1325
1340
1355
1370
1385
1400
1415
1430
133
Al a
Lys
Val
I'le
Leu
Ay
Ser
Au

1315
1330
1345
1360
1375
1390
1405
1420
1435

1320 Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Sex Ser Sex
1335 Sex Ser Ser Asp Ser Asp Net Thr Val Ser Ala Qu Ser The Gla
ks Ser Lys Pro Lys Val Val Ile Val Le ﬁ%iﬁ Arg
ﬁégowﬁaéﬁksp Ay Lys Gn Gn Ay Lau Gn Thr T't?rc‘%r%;u yr‘)}@br Ay
1380 Lau Thr Ser Asn Ay Lau Pro Lys Ala Lys Ile Val Ala Val GQu
1395 Lau Ser Asp Lau Sex Val Trp Lys Lau Cys Ala Lys The Arg Lau
1410 Ser Ala His Met Lys Ala Lys Ala Ala lle Ay Trp Ay Lys Asn
1425 Cys Gn Gn Tyr Arg Ala Met Lou Au Ala Ser Thr Ay Asn Leu

1440, G Xp b Aka AagAr g, Val, Asp shlenkyenTém Ay Arg Leu

WO 2004/ g‘gﬁ%g %%3“’3(5@%%%6002665 1?4%3450 1455 Pro &er Ser Leu G n Arg
Lys Asn Ala Leu Leu G u Asn Lys 1460 1465 1470 Ala Pro Val Ile Al a Ser
Leu Gu Met Gn LI t. Pro 1475 1480 1 YSASR QB Lys His Gn
Ser val [feé GL&I}]aAI %EIXI@%I'EE? P%%?ASP1£€§0&ef4gJ'§ %g)g&rénqurg Arpg Net Asn Ile
Val Lys Leu Pro Lys Val Thr Tyr 1505 1510 1515 The An dn Ay Ile Leu
Pro The Thr Phe Pro Ser Pro 1520 1525 1 The T Arg Pro Qu
Ser Gn §2? Tﬂﬁﬁel?r"l_g’ff 5#% "3?%251‘%@5‘]"1?5%05 ?éﬁég?}qﬁel‘{% %592 Ser Ala The
Gy lle Val @n Asp Pro Val Ala 1550 1555 1560 Ser Ala Cys G u Leu Asn
Gn Ser I@?_’,lfl IIre]rLeIhigsnTEgu éﬁ@p ngyLeu Ser Leu Lys Lys Asn Gln Gln Thr

130 135 140

Phe Glu Leu Gln Glu Thr Gly Val Glu Gly Ile Cys Gln Thr Thr Tyr
145 150 155 160

val val Gln Glu Gly Tyr BRrg Thr Asn Glu Met Ala Val Val Lys Thr
165 i7¢ 175

Lys Asp Leu Asn Asn Cys Asp His Lys Val Tyr Lys Thr Met Gly Thr
180 185 1s0

Ala Tyr Bla Glu Arg Cys Pxo Thr Cys Glan Lys Met Asn Lys Asn Leu
195 200 205

Axg Ser Thr Ala Val Tyr &sn Tyr ARla Ile Phe Asp Glu Pro Ser Gly
210 21%: - - <. 220

Tyr Ile Ile Lys Ser BRla His Ser Glu Glu Ile Gln Gln Leu Ser Val
225 230 235 240

Phe Asp Ile Lys Glu Gly &sn Val val Ile Glu Ser Arg Gln Lys Leu
245 250 255

Ile Leu Glu Gly Ile Gln Ser Ala Prpo Ala Ala Ser Gln Ala ARla Ser
260 265 270

Leu Glp Asn Arg Gly Gly Leu Met Tyr Lys Phe Pro Ser Ser Ala Ile
275 280 285

Thr Lys Met Ser Ser Leu Phe Val Thr Lys Gly Lys Asn Leu Glu Ser
250 295 300

Glu Ile His Thr Val Leu Lys His Leu Val Glu Asn Asn Gln Leu Ser
303 310 315 320

Val His Glu Asp Ala Pro Ala Lys Phe Leu Arg Leu Thr Ala Phe Leu
325 330 ' 335

Arg Asn Val Asp Ala Gly Val Leu Gln Ser Ile Trp His Lys Leu His
340 345 350

Gln Gln Lys Asp Tyr Arg Arg Trp Ile Leu Asp Ala Val Pro Ala Met
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1565 1570 1575 Al a The The Asn Tyr Asp Met Pro Qu Ser Cys Tyr H's Val Leu
1580 1585 1590 Ala A n GQu Cys Ser Ser Arg Pro Pro The Ile Val Leu Ile Lys
1595 1600 1 p Ser u Arg Arg Ile Ser Leu Qu Le Asp
1610 1615 12%%200@?1%% Val Lys Ile Val Ser Arg Asn Asp ||EC§F§2@§4&°"2§€ ay
1625 1630 1635 G u Lys Val Pro Leu Arg Arg Leu Ser G n Lys Asn An Tyr Gy
1640 1645 1650 The Len Val Lei] Asp Ala Gy Val H's Leu Leu Leu Lys Tyr Lys
1655 1660 1665 Asp Leu Arg Val Ser Phe Asn Ser Ser Ser Val G n Val Trp Va
1670 1675 1680 Pro Ser Ser Leu Lys Ay dn Thr Cys Ay Len Cys Ay Arg Asn
1685 1690 1695 Asp3Asp G n Leu Val 3%hr Gu Met Arg*¥et Pro Asn Leu G u Val
1700 1705 1710 134 WD 2004/ 044185 PCT/ SG2003/ 000266 Ala Lys Asp Phe Thr
Sex Phe Al a His Ser sér gihlmaAla Prorhsped 135 Xrg2r1¥@ba1Gsar in Cys Ay Ay
Ala Cys Ala Leu S Arg Gn Thr ¥& H's 1730 1789 1740 Lys A u Ser Thr Ser
Val Ile Ser Ay Ser Arg Gu Asn Cys Tyr 1745 1750 1755 Ser Thr GQu Pro Ile
Met Arg Cys Prien AwatHhrseCysaSere AlaThekld 460 vbibhyr1F0 ThArgn Sk Val Pro Val
Ser Val Ala M His Cys Leu B Ala Qu 177593780 1785 Ser d% Ala Ile Ser
Leu Ala Met Ser Qu Ay Arg Pro Phe Ser 1790 1795 1800 Leu 5er @y Lys Ser

G u Asp Leu Vin diw cfd w1beih-Gay &lwasd 21800 810 18dpcivakn 326 Cys Val Al a
405 410 415

His Thr Ser Phe Ile Arg Asn Arg Pro Ile Leu Arg Lys Thr Ala val
420 425 430

Leu Gly Tyr Gly Ser Leu Val Phe Arg Tyr st Ala Asn Thr Val Ser
435 449 445

Cys Pro Asp Glu Leun Leu Gin Pro Len His Asp Leu Leu Ser Gln Ser
450 455 460

Ser Asp Arg Ala Asp Glu Glu Glu Ile Val Leu Ala Leu Lys Ala Leu
465 470 475 480

Gly Asn Ala Gly Gln Pro Asn Ser Ile Lys lys Ile Gln Arg Phe Leu
485 490 495

Pro Gly Gln Gly Lys Sexr Leu Asp Glu Tyr Ser Thr Arg Val Gln Ala
500 505 10

Glu Ala Ile Met ARla Leu Arg Asn Ile Ala Lys Arg Asp Pro Afg Lys
515 520 525

Val Gln Glu Ile Val Leu Prc Ile Phe Leu Asn Val Ala Ile Lys Ser
530 535 540

Glu Leu Arg Ile Arg Ser Cys Ile Val Phe Phe Glu Ser Lys Pro Ser
545 550 555 560

Val Ala Leu Val Ser Met Val Ala Val Arg Leu Arg Axg Glu Pro Asn
565 570 575

Leu Gln Val Ala Ser Phe Val Tyr Ser Gln Met Arg Sexr Leu Ser Arg
580 585 590

Ser Ser Asn Pro Glu Phe Arg Asp Val Bla Ala Ala Cys Ser Val Ala
595 600 605

Ile Lys Met Leu Gly Ser Lys Leu Asp Arg Leu Gly Cys Arg Tyr Ser
610 615 620

Lys Ala Val His Val Asp Thr Phe Asn Ala Arg Thr Met Ala Gly val
625 630 635 640
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1820 <210> 21 <211> 30 <212> DNA <213> synthetic <400> 21 ccatgggccc
agcacact ga ggagtgcagc 30 <210> 22 <211> 43 <212> DNA <213> synthetic

<400> 22 tcPsddbigict ctact ag tgatggacca gtccaacttg gece <211>
43 <212> DNA 913;§§ynthet|c <400> 23 ccaagttgga ctggtccé?”séégﬂmﬁgﬁ%

ccacagcaag agc 43 135

Ser Ala Asp Tyr Phe Arg Ile Asn Ser Pro Ser Gly Pro Leu Pro Arg
645 650 655

Ala Val Ala Ala Lys Ile Arg Gly Glm Gly Met Gly Tyr ARla Ser Asp
6560 665 670

ile val Glu Phe Gly Leu Arg Ala Glu Gly Leu 61ln Glu Leu Leuw Tyx
675 680 685

Arg Gly Ser Gln Glu Gln Asp Ala Tyr Gly Thr Ala Lev Asp Arg Gln
690 695 700

Thr Leu Lew Arg Ser Gly Gin Ala Arg Ser His Val Ser Serxr Ile His
705 ’ 710 715 720

Asp Thr Leu Arg Lys Leu Ser Asp Trp Lys Ser Val Pro Glu Glu Arg
725 730 735

Pro Leu Ala Ser Gly Tyr Val Lys Val His Gly Gln Glu val Val Phe
740 745 750

Ala Glu Leu Asp Lys Lys Met Met Gln Arg Ile Ser Gln Leu Trp His
755 760 765

Ser Rla hrg.Ser His His Ala Ala Ala Gln Glu Gln Ile Arg Ala Ual..
© 770 ' - 775 780

Val Ser -Lys Leu Glu Gln Gly Met Asp Val Leu Leu Thr Lys Gly Tyr
785 750 755 BOO

Val Val Ser Glu Val Arg Tyr Met Gln Pro Val Cys Ile Gly Ile Pro
805 810 815

Met Asp Leu Asn Leu Leu Val Ser Gly val Thr Thr Asn Arg Ala Asn
820 825 830

Leuw His Ala Ser Phe Ser Gln Ser Leu Pro Ala Rsp Met Lys Leu Ala
B35 840 845

Asp Leu Leu Ala Thr Asn Ile Glu Leu Arg Val Ala Ala Thr Thr Ser
854 855 860

Met Ser Gln Eis Rla Val Ala Ile Met Gly Leu Thr Thr Asp Leu Ala
865 870 875 " 88D

Lys Ala Gly Met Gln Thr Ris Tyr Lys Thr Ser Ala Gly Leu Gly val
885 890 895

Asn Gly Lys Ile Glu Met Asn Ala Arg Glu Ser Asn Phe Lys Rla Ser
300 905 910

Leu Lys Pro Phe Gln Gln Lys Thr Val Val val Les Ser Thr Met Glu
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915 920 925

Ser Ile Val Phe Val Arg Asp Pro Ser Gly Ser Arg Ile Leu Pro Val
930 935 940

Leu Pro Pro Lys Met Thr leu Asp Lys Gly Leu Ile Ser GIn Gln Gln
945 950 955 960

Gln Gln Proc His His Glp Gln Gln Pro His Gln His Gly Gln Asp Gln
965 970 975

Ala Arg Ala Ala Tyr Gln Arg Pro Trp Ala Ser His Glu Phe Ser Pro
980 985 : 990

Ala Glu Gln Lys Gln Ile His Asp 1Ile Met Thr Ala Arg Pro Val Met
955 10¢0 1005

Arg Arg Lys Gln His Cys Ser Lys Ser Ala Ala Leu BSer Ser Lys
1010 1015 1020

val Cys Phe Ser Ala Arg Leun Arg Asn ARla Rla Phe Ile Arg Asn
1025 1030 1035

Ala Leu DLeu Tyr Lys Ile Thr Gly Asp Tyr Val Sexr Lys Val Tyr
10490 1045 1050

val Gln Pro Thr Ser Ser Lys Ala Gln Ile Gln Lys Val Glu Leu
1053 1060 1065

Glu Leu Gln Ala Gly Pro Gln BAla ala Glu Lys Val Ile Arg Met
1070 1075 1080

Val Glu Leu Val Ala Lys Rla Ser Lys Lys Ser Lys Lys Asn Ser
1085 1090 1095

Thr Ile Thr Glu Glu Gly Val Gly Glu Thr Ile Ile Ser Gln Leu
1100 1105 1110

Lys Lys Ile Leu Ser Ser Asp Lys Asp Lys Asp Ala Lys Lys Pro
1115 1120 1125

Pro Gly Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser
1130 1135 1140

Ser Ber GSer Ser Ser Asp Lys Ser Gly Lys Lys Thr Pro Arg Gln
1145 1150 1155

Gly Ser Thr Val Asn Leu Ale Ala Lys Arg Ala Ser Lys Lys Gln
1160 1165 1170

Arg Gly Lys Asp Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser
1175 1180 1185
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Ser Asp Ser Ser Lys Ser Pro His Lys His Gly Gly Ala Lys Arg
1190 1195 1200

Gln His Ala Gly His Gly Ala Pro His Leu Gly Pro Gln Ser His
1205 1210 1215

Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ala
1220 1225 1230

Ser Lys Sexr Phe Ser Thxr Val Lys Pro Pro Met Thr BArg Lys Pro
1235 1240 1245

Arg Pro Ala Arg Ser Ser Ser Ser Ser Ser Ser Ser BAsp Ser Ser
1250 1255 1260

Ser Ser Ser Ser Ser Sexr Ser Ser Sex Ser Ser Ser Ser Sexr Serx
1265 1270 1275

Ser Ser Ser Ser Ser Ser Glu Ser Lys Ser Leu Glu Trp Leu Rla
12890 1285 1250

Val Lys Asp Val Asn Gln Ser Ala Phe Tyr Asn Phe Lys Tyxr Val
1295 1300 1305

Pro Gln Arg Lys Pro Gln Thr . Ser Arg Arg His Thr Pro Ala Ser.
‘ 1310 1315 1320 ’

Ser Sex Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser
1325 . 1330 1335

Ser Ser BSer Asp Ser Asp Met Thr Vval Ser Ala Glu Ser Phe Glu
1340 1345 1350

Lys His Ser Lys Pro Lys Val Vval Ile Val Leu Arg Ala vVal Arg
1355 1360 1365

Ala Asp Gly Lys Gln Gln Gly Leu Gln Thr Thr Leu Tyr Tyr Gly
1370 1375 1380

Leu Thr Ser Asn Gly Leu Pro Lys Ala Lys Ile Val Ala Val Glu
1385 1390 1385

Leu Ser Asp Leu Ser Val Trp Lys Leu Cys Ala Lys Phe Arg Leu
1400 1405 1410

Ser Ala His Met Lys Ala Lys Ala Ala Ile Gly Trp Gly Lys Asn
1415 1420 - 1425 :

Cys Gln Gln Tyr Arg Ala Met ILeu Glu Ala Ser Thr Gly Asn Leu
1430 1435 1440

Gln Ser His Pro Ala Ala Arg Val Asp Ile Lys Trp Gly Arg Leu
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1445 14540 1455

Pro Ser Ser Leu Glin Arg Ala Lys Asn Ala Leu Leu Glu Asn Lys
1460 1465 1470

Ala Pro Val Ile Ala Ser Lys Leu Glu Met Glu Ile Met Pro Lys
1475 1480 1485

Lys Asn Gln Lys His Gln val Ser Vel Ile Leu Ala Ala Met Thr
1450 14585 1500

Pro Arg Arg Met aAsn Ile Ile Val Lys Leu Pro 'Lys Val Thr Tyr
1505 1510 1515

Phe Gln Gln Gly Ile Leun Leu Pro Phe Thr Phe Pro Ser Pro Arg
1520 1525 1530

Phe Trp Asp Arg Pro Glu Gly Ser Gln Ser Asp Ser Leu Pro Ala
1535 1540 1545

Gln Ile Ala Ser Ala Phe Ser Gly Ile val Gln Asp Pro Val Ala
1550 1555 1560

Ser Ala Cys Glu Leu Asn Glu Gln Ser Leu Thr Thr Phe Asn Gly
1565 1570 1575

Ala Phe Phe Asn Tyr Asp Met Pro Glu Ser Cys Tyr His Val Leu:
1580 1585 1590

Rla Gln Glu Cys Ser Ser Arg Pro Pro Phe Ile Val Leu Ile Lys
1595 1600 1605

Leu Asp Ser Glu Arg Arg Ile Ser Leu Glu Leu Gln Leu AsSp Asp
1610 1615 1620

Lys Lys Val Lys Ile Val Ser Arg Asn Asp Ile Arg Val Asp Gly
1625 1630 1633

Glu Lys Vel Pro Leu Arg Arg Leu Ser Gln Lys Asn Gln Tyr Gly
1640 le45b 165¢

Phe Leu val Leu Asp Ala Gly Val His Leu Leu Leu Lys Tyr Lys
1655 1660 1665

Asp Leu Arg Val Ser Phe Bsn Ser Ser Ser Val Gln Val Trp Val
1670 1675 1680

Pro Ser Ser Leu Lys Gly Gln Thr Cys Gly Levw Cys Gly Arg Asn
1685 1690 1695

Asp BRsp Glv Leu Val Thr Glu Met Arg Met Pro Asn Leu Glu Val
1700 ' 1705 1710
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Ala Lys Asp

1715

Glu Thr

1730

Cys

Glu
1745

Lys Ser

Thr Glu

1760

Ser

Ser val

1775

Arg

Glu Ala

17580

Ser

Leu Ser

1805

Gly

Val Ser

1820

Cys

<210>
<211>
<212>
<213>

21
30
DNA

<400> 21

Phe

Gly

Thr

Pro

Pro

Ile

Lys

vVal

synthetic

Thr

Gly

Ser

Ile

val

Ser

Ser

Ala

Sexr Phe
1720

Ala Cys

1735

val Ile

1750

Met Arg

1765

Val
1780

Ser

Ala
1795

Leu

Glu Asp

igi1o0

Ala

Ala

Ser

Cys

Ala

Met

Leu

ccatgggece agcacactga ggagtgcage
30

<210> 22

<211> 43

<212> DNA

<213> synthetic
<4Q0> 22

Ile
1725

Ris Ser Trp

Gln
1740

Leu Ser Arg

Glu
1755

Gly Ser Arg

Pro Ala Thr Cys

1770

Leu
1785

Met His Cys

Ser Glu Gly Axg

1800

val Thr Glu Met

1815

tcttgotgtg geotectactag tgatggacca gtccaacttg geoce
43

<210> 23

<211> 43

<212> DNA

<213> synthetic
<400> 23

ccaagttgga cfggtccatc actegtagag ccacagcaag agc
43

135

Ala

Thr

Asn

Ser

Pro

Pro

Glu

PCT/SG2003/000266

Pro Asp

Vval His

Cys

Tyr

Ala Ser

Ala Glu
Phe

Ser

Ala His





