WO 2009/109615PCT/EP2009/052587 NOVEL CRUSTACEAN ANDROGENIC GLAND HORMONE
The present invention relates to a novel crustacean androgenic gland hormone. More specifically, the
invention relates to an androgenic gland hormone derived from Penaeus 5 monodon. The invention
relates furthet 16 Tha Uiea of said hormone to influence the sex ration in pr&K K BRTESNIAY cultures, and
to set up monosex cultures. HE@BOREISTRSEDTt e REE:BR thechonmameramd its gene or fragments thereof
in sex determination. Shrimp and prawn cultivation and trade is a very important activity all over the
world. The main species under cultivation are Penaeus monodon (Giant tiger prawn, Jumbo tiger
prawn, JumBoP BF RREINUSHR BRCRTiRR Sraveh conséarsan iR IETissalantimprmpmeaiMiyreultivated
in Asia, withesifiagiliadbkure productiate o fitabou 600 LO0daNs ZOERaNgEPenaads\Vappane
(Whiteled slrisaRn e V! -enally,clhvateckindos Amerieas.anin Glhing.and Thaiand, with an
aquaculture production that is comparable to P. monodon. For those species, aquacuﬁ?ure i$'far more
important thEF{E R S MEIR GEESRgEEHRs I oFRAask Rulerproll dltoreteatrifivressinbtiressure
for the debelopmeatdfsgraceffitmpreduetion isyste thseAsimaast. Penaeus sp. are sexually dimorphic
(Hansforcsanehbigidthrd30iabelalaliag BeeRAAhiRAPHIAG YR MOBPREX AIlRS, . fnat
respect, several groups have tried to develop reliable sex markers { amnam?ong et al, 5&%).
Alternativgﬁ/?crlﬁg?ﬁlgggic ]t?f’tﬂt@é‘ BRI AR BTG B h AR o St e tiom St HaRdiguic/sBRhormone
fromithe diggdrogeinie.gfiack eedivelesciin @6 MeWa4 Gdihostghmihis) meythe aninterestingiapproach,

itis hampgigd by thedackihatiheiyctyreabiiesaodioganis dlrng forpne. Lol ihe gene encoding
is not kno qﬁi!;%cerg%/ Mano;g et al. OO% ﬁjescrl,bed aninsulin-like gene that is excluswefy expressed
in the androgeniCgiand or tHE AT Al SErANX P ERsg Rch e g AR ticadr st e aTpid Higfansian 25
interestingtandid amgenerpousibigticoding fés tbemardaogeric §lamdfwkmorter biabils effeckis not yet
demonstrateeciMore Qv el Rerb ARRIOMHIasS I gawas or shrimps are known today. Searching for
hom%ogu]es se gg?ces iS hgmgered R&/{the fgct that only a limited number of prawn and shrimp

e SUATSDIS TR dAISPASEE PR BYPhE'PAR ST ARRY RSRSHECIRs tRR RRIBgy TS Hrobably

sequences are availa (
low - if an§ BOBEPESIAGOM AlrERMRMsed transcriptomic profiling experiment in the black tiger

shrimp (Pesaesis Paneden): weeideridigdidansheaeniselandrapacific DN fragmentsfemalogous to
isopod 'arb%%qg{gg&c% ] hormnqgr(]a(;saer;(dcgfz&yeﬁs%l%satgllrn-llketandro%ﬁn|c§land' factor. By further cDNA
sequencing and RA SUrTRNAY (G ARSI B iR R PPPMAGH3

eQBéjﬁmentS, e identied

and PmAGLP et Fiavsanty(CrRTHEmE Tom a'sikels ydrieny 3shiternativex splitireg. &wéh more
surpasingbpitestnieninolgenssteatlyfemaleluyenite SHrimpHSIBOFSEOMDINRNL BMIAGHRL, Bm_AGH?2,
PmAGH3 ) [nisin ects. Genetjcally male juyvenile shrimp were
feminized%%gé%ﬁﬁrr%&j%nggkrﬂ%é%ggﬁéo%ﬁn QA%EI—IIT,QE?rSr%Tﬂ Wﬁ? %ﬁn&@—lﬁ @38’788 PHidGH4.
SUMMAR¥ 1&g siepriute tidhe RNerevraisovinsbrsteenprercihthsctenecentratinghie npbkmovonsisting
of SEQ IDRAESHSEQIDr ! 6/ SEQV DN Sitmntes BQUID-Tkd 30t tanistarbiosivarianbibareofwith at least
50% identifigs, ahdsefaining the hialogi ivity of sgidA ed protein, In a second aspect, there is
provided a nucleic aigti% fra me%t-, ELQC%E%Q% gggrg’-eglﬁi gggr%dgé‘gg%%?fﬁag’ ﬁﬁiﬁgsgggépﬁ@% is
provifled ZRIRTERE Saiect . QSRR IFRP e &y B Rer deimerkpokng, 'eeapme. Iqu it S5iech D N 10,
or its compieysnteorasuactionabreagment therenbquacificatywngbsidingvithreaid dwelgigacid. In a

fourth asesghigeeds RepERdes R Al ol s delned shove o odiiie seurato p prawns

or shrimps. In a fifth aﬁpect, ere is provided the use of anucleic acid ment as definéd above, or a

functionaPYgmaRT (REVE PRSAMR RS Y FURIan Pritind3PRASIHINGRS. BY draxiAchsPattere is
provided ihferapecistsahnuclieiy acitfraginent a¥ defined above, or a functional fragment thereof, to

detesmings gR¥idhBRAVN SR ASNIIRS o transcriptomic profiling experiment in the black tiger shrimp
(Penaeus monodon), we identified 2 androgenic gland-specific DNA fragments homologous to

isopod ‘androgenic giand hormone’ and crayfish ‘insulin-like androgenic giand’ factor. By

further cDNA sequencing and RACE experiments, we identified four mRNAs, termed
PmMAGH1, PmAGH2, PmAGHS and PmAGH4, most probably originating from a single gene by

35  altemnative spiicing. Even more surprisingly, treatment of geneticaliy female juvenile shrimp
using recombinant Pm_AGH1, Pm_AGH2, PmAGHS3 and/or PmAGH4, had masculinising
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In a seventh aspect, there is provided a method of setting up a monosex culture in prawns or shrimps,
comprising the use of a protein as defined above. In an eighth aspect, there is provided a method of
setting up a monosex culture in prawns of shrimps, comprising the use of a nucleic acid fragment as
defined @fievts. IPenatindinspelet jtvendsspriovidedra fasthockofbyetERNdpnsetiaraseoekitidennprawns
or shrimpsy, CRERKISEY Sesgetermirieg s felingd apove. An embodiment of the disclosure is an
isolated protein selected from the group consisting of SEQ ID NI 3, SEQ ID N 6, SEQ ID N 9 and SEQ
ID N 12, or a mutant or variant thereof. Preferably, said protein is isolated from a Penaeus species,
more preB&iEMARYS isolated from Penaeus monodon, Mutants and variants as described here are

mutants and variants with at least 50% identity, as measured in a BLASTp (Altschul et at, 1997).
Preferably, s A@trAgRssts RSPV RIRESSE B drited PEisid, selaniedsivet thy grelihonmmistingetoct

(ma;scukljilsizati@mosf%&m izcgtima_yv@ea WM gﬁmirtammfmﬁi\gen@m%%}ﬁy%r?mgm _
preferably, sai tants and varjants are retaining the masculinizatjon capacity of the isolated proteins
with SE tllsaﬁgéﬂ g‘if&eﬂfﬁﬁsf @E‘aqﬁlr&?&j S?bﬁ[:%'?ﬁ? Wﬁf?ﬁﬁﬁﬂ'&r'%%%%ﬁ%f the disclosure is a
nucleic agid fagsRantssaaotiRe:aPERLSIBACS TGNt dherdisrienren MIuIBIG %?’kﬂeff@%g‘ﬁ 'néiused
here, can be any nucleic acid, including but not limited to messenger RNA, Single stranded DNA,
double sﬂ%%&ed DNA, including genomic DNA, possible with its intron-exon organisation. In its

simplest|fpgnhimeaaag&i%ﬁéds§rag§0@%5ié imifed %ﬁ&%ﬂi@&,sgowgﬁs‘%ﬁ%%éd} [BANConyRqpther

sequences such as, but not limited to, 5' en 3" untranslated sequences, regulatory sequences such as
promoteMarfti RFRiINR sERIeRESS |BY idPoss. iisrcrmaigyentidas e Biodicksr Hgareenichersites
SEQ ID bpacid=(y Iy NiGizhE Qi Nidarckic@dR. N 11(coding sequences). Still another embodiment
of the disclosure is a nucleic acid fragment, comprising SEQ ID N 1, SEQ ID N 4, SEQ ID N 7 or SEQ
ID N 10 [RFen)teesreot thrra 5 gDKded dhetsso piptepelsinorsadefingibaabfradrmentityetreot e
functionakfiapmentas Jisggigee is, as a non limiting example, a fragment that can be used as primer
for detection, or a fragment that can be used as antisense RNA or as RNAI for downregulating the
expressitna Afibtaspasni boelienisniro e diseloseid is thelsiseznid frigteintass dedingtatbecisclosure to
modify the,SE3EAtRIRPRINGIS S HaRP o Sl Rl iSRRI L aRHIPS belong to the family of
Penaeidae, even more preferably said prawn or shrimp Is a Penaeus species, most preferably said
prawn okrshramthisspentdhsrasnodeoieStilansther £ mansiment obdadlisslogenrads teusenla
nucleic %%ﬁ%ﬁ%&%@%%@&%@ﬁﬁlﬁé A rﬁ%% MeRgxfation in prawns or shrimps.

Preferably, said prawns or shrimps belong to the family o enaelrc?gg; even more preferably said

prawn ofrshrieisraddpase tiserpaciasy Mas bRiRfEb b saitriy Ay orshiap dsiRenaeysmengdon.

Yet anotgjerrn%gnb(g)é}lrinm(l;:;gll'gfl oftﬁréeug(i_}sg asul[gti?ntgg éjesgngf a,nucleic acid sequence according to the
disclosure 10 Qetermine sex in prawns s rimps. refje?gsl\f/e,'said prawns or shrimps belong to the

family ofiiPepasisiae «eyes, MR RSIRIABBA SAIAARRW PSR B S A RRRESHS FRFS RS pIRRL of

preferably said prawn or shyimp is Penaeys monodon. Indeed, on the base of the sequence

_monod [
presentdd" T REoBUIBRIEHIS 1HE [5G 07 SHAELF AR 2PMBN IS I6H SRR Ghat can be used to measure
gene exmeasaii%03&8&:%&@!@8%1igrelﬁaéhS&J?ﬁéféﬁo%eeﬁséﬁﬁgqg}ha%%%% irg&putrgf%%he disclogure is a

method of setting up a monosex culture in prawns or shrimps, comprising the use o apﬁn?(‘)'\{glsnoarnd/or a

nucleic SMREGINR] tntheedideisanieationasrdetipedMpiawns or shrimps belong to the family of

ey SRR BRSNS A PSSR i ot el

prawn or shrimp IS Penaeus monodon. In ng protein’n imals,

females¢al He Bonteried INMAISEERHBrMEIR YT SERoEidl AAdforarjestohamhantddheeBNA,
dSRNA aneligaRNALwilbreRinss f&&a@@fﬁﬁﬁi@m@fﬂ&:é@g@é&%m%&'@%@eﬁﬂ%ﬁiﬁ@t LB gminizes
the aninplgéégsanoa};t%mati{\\ﬁet aqtibo ies,. r%ferat()ig sir%e hain antibodies or camelid antibodies or
antibody TragMents Seh as nanopsdies %{bgaﬂ PSSO F G GBS @ e YR St ¥ #eminize
the praversbPeHrivgrity) skagnibespratisdzpBbebT ol Almghe risahetedT) tifeagensiationdofmniinedies is
a procegsknowarigriae Peron skiegiiaithe agfaothesembadiment of the disglgsure js a method of
setting up a monosex culture in prawns or shrimps, comprising sex determination using a nucleic acid
according to the disclosure. Preferably, said prawns or shrimps belong to the family of Penaeidae,
even more preferably said prawn or shrimp is a Penaeus species, most preferably said prawn or
shrimp is Penaeus monodon. Alternatively, a protein according to the disclosure could be used in sex
determination too, especially in combination with an antibody against the protein according to the
disclosure, as described above. Such antibody can be used, as a non limiting example, in an ELISA
assay to test the concentration of androgenic glandyspecific protein present in the animal. BRIEF
DESCRIPTION OF THE FIGURES Figure 1: Schematic overview of the genomic DNA encoding the
androgenic gland hormone, and the messenger RNAs derived from it by alternative splicing.
EXAMPLES Materials and methods to the examples: Sampling Tissue was dissected at the base of
the fifth walking leg, where the androgenic gland is supposed to be situated, from mature males.

Control tissue was dissected from the identical location in females. Muscle samples were taken from
tha tail of adiilt malee and femaleae All eamnlec ware immeaediatelyy enan frozen in licind nitrocoen and



fragments were isolated using strepavidin-coated magnetic Dynabeads (Dynal) and further digested
using Msel. Restriction site specific adapters were ligated to the ends of the fragments. The
adapter-ligation mixture was diluted two-fold to a total volume of 100 pl. Amplification 15 using a
BstYl-spet#is priasecinitaiderrfarmiBigalicT +0)eor aCi{Rsp-€ ¢0natats BegatilincoombimatjoBvaith an
el spaife pranaaglydahthneho raamraR AN e aRRTH A RIlLEAHDA R opd, g &, PR fold
diluted pre-amplification mixtures was performed using the 33P labelled BstY -OC/T primer with one
additiondT¥BIEERIQ RGN RRR 1R B é’h&ﬁ'%%iﬁam%”hg RISEFBrIREY Wéh two selective
nucleotidesmthethimsedimgntl @Bipritier&iconshinalitsis seidrageded thscsaenatbrolulhspicafdnscript
fragments. - lificat re separ on a 5% polyacrylamide .sequencing gel. A
338 balen 10 L B s e G i &
paper, tH®h g IRAPRI ISR PO spheleifiE s D BIYb firwde sirivisd BNADNAUARCR Sragmients.

When cMﬁd&baﬁr@%ﬂenﬁM\lﬁfﬁ—é&d?ﬁd?yézfﬁ%ﬂdhﬁiﬂ%f@.fﬁﬁ%ﬁﬁﬁﬁl,%@'Y@@e@%&@'f%ﬁﬁv@%@osed
ona BiorQ%“l}/éﬁ t%L{E%radi aram Kodak?). ?—3 Is were overlaid with the developed film and the relevant
fragments Were cut ror%oﬂc")leggseelg s {figlsagl\?&q1 S EBOHF PR PHEN % RMbreBitPdnd
reamplified BisiiyhenseesiiedBisyyenmeM sedeioryr scaneplisasiorh 3gars mhierkantibie gehator
electroplerRaiscR8dFAdMANHS. W%%paﬁﬁt%ﬁpguaeee&w%ﬁimr@ﬁﬁ@&&@@&%@é,“é%%p”mef-

Homoloq btained sequences. The non-redundant protein sequence database and an

in-house émﬁfgﬁé:ﬂigeaﬁéﬁ&% AR DG REMIFRF SR available DNA sequences from

inverteb @ik svednerserabckigdeior Jfeuetmesshomomgadsitoztie Saghentecomibreiel SAAR-R-fragment.
An in-hoyge,dgyqleped g <first the ' t r nge logays to the
translatedggln 4 WO 2(??9%/%(')%16@538CQI§/EP2 %%/(F)QISZ%%)%_I %@§2§§§e§¥f1§n¢%§$§§e‘r’3 s’%quence
(blastx sEARHSMRMe A o HBFHBISG T seRaiuRarapk Miketisnaldpomenheatisss Weke seaaelietbfor
ElomoIogm@%&mq?ea(f%g(b&ﬁﬁ'ﬁ]méeaéﬁmewwhdéoﬁfi?{@g}'dﬁ/éﬁ}t@ﬁ%mi%ﬁ:} QQ‘@MSS@QP%W& a
astx sear S ormedwith this hit. en no hom as found.in the invertebrate DNA
databasecla)z,%zgl‘:I ?ﬁﬁaé&%fﬁ‘g%}? %d%\vﬂy\s %%?fgo%n&ggﬁﬁdﬁ i%e%%gﬁ%/ﬁeﬁég '§&8%hed in the translated DNA
databasé ey ratpgitsrnbaidheryiselgaeisces. IRACE0fady sivEipattivdiagn drabenicdlemteharmone

genes. Ragish/rpbligatianrof Ot S (RASE FrRoRis VarPsHRmaes USIRGDBRRSMART 10
RACE ¢ N% a(gf |f|cat|8n kit (BD B|0$C|e?r%ce%. High-quality total RNA (1 rig) from androgenic gland
tissue waE Leertei T8 RACE TG PEBRAPANEFS RAME PLSNTRNE R ESRAR AT EBRTIAT (2R
manufaqigtarshiyssaic iomgn 8 shdmp stetebaRACEmetenperformed using AGHRACE_Revl
(5-TAT - e i N i

A ARMALEBHMET GRS oS te is %dhégpectlve ;/e% 8o fra5gment %°§°'i‘32§8|§°were

(5-AGGTACCGGGTCCTCGCAATACTCC-3') primers, res _ ‘and 15 neste
perform&2FuIRg REsBIRA ER ity s Sex Estierats IR TS RE ASHATETE EAsfesatly aSaih GRRATE Fw 2
(5- GTCITBHE BEEGE GG GRBY GAPArSddaimevanrasnechiditatinly-anedistnst Sragnert yvas
amplifieghjn, both the 5. ' while two distinct fragments were amplified in both the 3'
and 3' nestedg RAg%.: E%?%%ﬁﬁ?%%ﬁé%%i criaf?%rﬁ rtﬁgﬂén ésniggcﬂgﬁ%‘andgf’noé? e TOPO 20 TA cloning

kit for setftfe?itatiip (I AnBeEPNCIOieddislnpeittisike s se pientedeisingd samientd 2andiBBéo

primers {SeQRISRFVES BIMMALY X ate Brandass g uBRadna OTYRr S BarkagrsirsdPhrap
and congg%’(g%vir}geegt al,.1998: Ewing and Green, 1998; G%rdon_et al, 1998). Based on the

. ).,
consensis SINA L& aE NSl DERTSE e 1 B NP S REERIAR M SIS RV PE S8R GnarR S
amplificapenies, thostiMeisydiy BRIA . fFrannard shiimeris ABkHRTSs 3rGhodon. Indeed, on the base of
ACACAGEACAGGGCAAGTTC-3') and AGHRT_1 (5'-TCGCTCCACAAAAACCACTC-3') were used in
combination with reverse primers AGHRT_12 (5-TCTGGGGCCTATTAATCGAA-3) and AGHRT_16
(5-ACGTTCGGAAAATCGAAAGAT-3"). The sizes of the PCR fragments were according to what was
expected from the RACE experiments and sequencing of the fragments 30confirmed the sequences
obtained previously by RACE. Genomic sequencing of putative androgenic gland hormone genes.
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Using primers AGHFULL2_FW (5'-GTGCTGCCACACACAGGAC_-3) and AGHPC3 FVV (5'-
GCACGCCCTCGTCAAG-3') in combination with primer AGHFULL2 _REV (5'- 35
TCAAGAATTACTCTGGGGCCTA-3 ") and primer AG H_indell (5 - CCAGTACCGCCTGCATCC-3) i
ncombind@&aensth PapseIsAGHIS irbeipuGion the CerBEokiied 1B ETAR 118 2809/05 268 Ters that can

GGCTCHE AR B Hradied Gns dxpreRioR anHalifisgrayatiarping facimenis-ef the AGH geneon
genomlcYDIt\lAhéA ggt%’]ﬁl sequenc thné%‘jorm tion was obtained using the Genome Walk_er Universal Kit
(Clontechf '8 CCORANM s B alfis 7% §Lér\‘?eralaféﬂ’?§lll-5’gh?fn‘?§tHﬁ@I BBt OBRERXiSHIHES Were
prepared et dngitonips nranufastigetts instruwdtionsaeid piiaryzbnactkid’ scapldiedbigntseteiions
were perég,rér&%.siﬁ%%wsséﬁ@'ﬂ%ﬁ&%\é%eﬂéﬁé%EBE#EMY%E&%@EQ S Egﬁ%ﬁi&% Yo

Nested amplification reactions were performed using primers AGHRACE_RE RAC

(see abVEJCTREPSAT R PARIMIGR R AfcesaqHe REES R (RARLAINEEPHpRSIE BrayTRTEIBPIS the
MRNA sPgnesncesnapetttil. thelpety Algilnwamassenhtesiusing ke iiverepackagasiphradRBeap and
consed. ni e inant protein ession putative androgenic gland hormo nes.
e Tl o SR o S S Sl Rt Lo
folding afeFgifcaagiatiEhor ik reemsbiharfpreasion1s fsramieasiietiand iagRoRomimers

AGH_C%mﬁ&aEWh@'aF%TsACA@%T%FAEA;BA@@%T&P%«%%%@@%F{éﬁ?z')aﬁﬂs‘odies or
AGH_CDS T7, Rev (5 TAATA%%EACTCACT@TAG GCTAAGGTACCGGGTCCTCG-3), we

generated g%‘éﬁ%l&g%%sr’]tcﬁo?r?co?ggrgfﬁ?gmg % BFSMEtorSEqReRES AUt FisPilGInG X Wi used
as a for TEFeNpaigMémssednipléteioze SR Arprotucticshiisipg thisiMe daes qriptiBdN ArdtiigAmbion).

Sex revarggh e IHERIIS it QErRISB1PBAE '5 [yec | - PiRLoups of
young post-larval animals (PL O-PL6|O) are injg(gge%c%r Vg:t% %g@ r% %??r@rliesggr% |érr{]a%§3£F Q@Ehe%e@éthird

day. Gr 1 receives injections covering the period of PL30 to PL60. Group 2 receives injections
coveringhhetipeTiodiotiPia td Pleddstusally graupdhetefvestinipaionservesngdiheefiohahBL45 to

PL60. A h ic Sex.| hy visual | ti d_histology while genotypic sex is
Cetorminac o DR T b CoR Aot E, i RERIE 0 e B e A3 b aoar
Sex revere{Feserakh A TSN REMATRYIABA ¥hilmdamimjelcRenasidaeHespe difftel sRfetaidiroups

of youngsgiaspriaivabashinals g4 Berlede)sperinicaiast Wl Ip e ol AR ASRNMIAE RVAEK4BIKd day.

Group 1 r%%ei es ir}g\tﬁctiollsv%overin FEQgEPegiggO%nPL%gt PLGO. EGrou 2 recei}/bes Injections covering
the peridd of PL30 to PL45 Fihally %roup 3FEREVEY infecliSn S BRRHG thaUSeri 8FRH 48 (SPL60. At
PL150, gletsionsiioseieds asredsiid ibycoshinaimovwiboe 205esP QP #30005258 Edrsipgdtion and

histologynhileaRuRty B aacibaetarained ahtasiBd) lavebusiogs RCRhasarBRY BarkERas,
disclosed nﬁ% T/EP2007/054041. 5 Example 1: Identification of Penaeus monodon androgenic gland

hormoné¥! SR RiNRY JPF PEIBR R B RN RF PRI e b ARtsR bR GHetein 8reeeiasthe
performediorriandrogenic gland tissue samples (male; n=4), surrounding tissue control samples
(female;

BRIEF DESCRIPTION OF THE FIGURES
Figure 1. Schematic overview of the genomic DNA encoding the androgenic gland hormone,
and the messenger RNAs derived from it by alternative splicing.

EXAMPLES

Materials and methods to the examples:

Sampling

Tissue was dissected at the base of the fifth walking feg, where the androgenic gland is
supposed {o be situated, from mature males. Control tissue was dissected from the identical
location in females. Muscle samples were taken from the fail of adult males and females. All
samples were immediately snap frozen in liquid nitrogen and stored at -70 C untii RNA

preparation.
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n=2) and female and male muscle samples (n=3 each). By visual inspection of the cDNA- 10 AFLP
gels, we selected 355 androgenic gland specific fragments. We obtained sequence information for 254
(71.6 %) of\t{g&§§g$@@mgnts. Homology searches indicated that at least 4.¢.{18,% %) £kthese were
identical (blastx alignment showing at least 75% identities) to bacterial sequences (Propionibacterium
acnes). This is most likely due to a bacterial infection of the androgenic glands in the sampled animals.
15 Two cEiiAELP fragments were found to be homologous to insulin-like androgenic gland factor'

from the ged-claw crayfish (Cherax guadricarinatys); BE4M2 6 04.4 20RACE
analysis,%ﬁgwgoé%}y%/ﬁﬂsf? nai% %B’i@f’ %Wpﬁﬁﬁ%%?ﬁ g%rﬁz{gg%ﬂ]re?%%?ngn eﬂs%%gdg ?ﬁhﬁgéli\gég%f%%%on of four
cDNA sefusaltesamPIRG RTS8 eI NVEIZBMANa MESEY APNRERIP HAGHIHSEq TBoRr 7 Yfd
PmA&HA($qwBs Niddt«@ enamic tsequensingefqemarinfttbgegen®Beqliziy 18}dndicataddhat all
four of these cDNAS originate t tiy IC] ingle L 1M263.5
Bogymep Rale ReplsaRe wioha Lamaslode Aent g romens RE ke

correspoﬁagct estriction fragment originating from PMAGH1 and PmAGHS3,
while fragitfr s Jvamiiaca e eereShbhag e 8 “?EW&@?N’I‘%“ | EGREtOTef RYIEATBHYinating
from PmAshi2 eind LAkt [ROR ponidlegysearCinydth the dullicDia gequesreas pbyeedl by g8d
significanélg&?ag{%ggs%n the nucleotide level. On the protein level, homology was again found with the
crayfish "Insulin-like androgenic gland factor" (32 %,identciéyg and to a lesser extent with the androgenic

glantf horAibhe S PalAR RS pSaRG T aURSITRHALARGRY, Borcetd Seliber iy Polteliddiailtus
(betweeni2@rancR 6véreideriitg . Bind\KD2208L026 ESPECIYERR0091652587 (Exanipte @ f8thereversal

in juvenile;EMoNqAan UsIRg recamBIRANLRM AGHEL JBERIAC Wer Myt HS and/on B AteH4.

Administraﬁon of recombinant PenMon_AGH1 and PenMon_AGH?2 to juvenile P.monodon is 5able to
masculiniZ8%&itic females. Example 3: Sex reversal in juvenile P.monodon using dsRNA-mediated
knock-doWineofdbptardrageniaibglaandvasrdioies gendad O Adeninistratiomefad SR Al tAvgetifigation
PenMon_AGH1 Zisvabigdadnpsk downrosne-expregsian i ot varanis-and femigizedgenetically
male juvenile P.monod,(gn. W%29—09/10?615PCT/$%|5%08%10525 7f$r%FrI%REEN(1:EéS A S%@i’HbS'F"
Madden, SPIPERRKEF A K, ZRARY LTINS Wl OW And Cipriah D 3. (1087)."Capped BLAST
and PSI-BImR#TFationew géméthti 9 of grolbiriedancbase Bsa HHTFBPaMmes NatR mer s IRes 95,
3389'340@%5%6'89@@-@&Q%@V&%&Be(ﬁa%br@%&ﬁﬂm @émmmatﬁd@ﬂm@eacafstrat:%wsmg phred.
Il. Error probabilities. Genome research 8, 186-194. . Ewi illier,, L., el, M.G Green,
P. (1998)%51;%&38% ?nal 'E) z@tﬁgﬂrﬁg e”d’%*é*&d"’e‘%cg’?cﬁrgﬁ'ggi)%ﬁg g]p?lrek%%l ﬁcﬁ?a%ﬁggééggm%@eenome
reserch eoMPBIREs YErawens, 1o sorasujits, il si@drnsaTM aYYY)i€onsed: a graphical tool for
sequencexfipishingiiGananereseahWrd 95r302e drbans B3eth B nana ddewitheBcRg (994} /G rowth
and nutrient dj ipility by male e ; eV I | di ism.
Aquac R e & A Hrono .
and 15Mdrpsets el waosyanatifcabaseheelkiegatific expression markers in the giant tiger

25  Segquence analysis of cDNA-AFLP fragments.
When cDNA-AFLP fragments were to be cut from the gel for sequence analysis, the gel was
exposed on a Biomax MR autoradiogram (Kodak). Gels were overlaid with the developed fiim
and the relevant fragments were cut from the gel. DNA was dissclved in TE buffer (10 mM
Tris, 0.1 mM EDTA) and reamplified using the selective BstYl and Msel primers. Ampiification
30  was checked by gel electrophoresis and fragments were directly sequenced using either the

selective BstYi or Msel primer.

Homology search using obtained sequences.

The non-redundant protein sequence database and an in-house compiled DNA sequence
35 database containing all available DNA sequences from invertebrates were searched for

sequences homologous to the sequence of the cDNA-AFLP fragment. An in-house developed

algorithm first searched the protein database for sequences homologous o the translated (in
4



shrimp (Penaeus monodon). J. Biochem. Mol. Biol. 39, 37-45. Manor. R., Well, S., Oren, S., Glazer, L.,
Aflalo, E.D., Ventura, T., Chalifa-Caspi, V., Lapidot, M. And Sagi, A. (2007) Insulin and gender: an

insulin-like ene ex res]s_ed exclusively in the androgenic gland of the mall% c&a};&ﬁ&%%&q Comp.
Endocrinol. 902 203%6%336. CLAIMS 1. An isolated protein, selected from the gr0u6 consisting of

SEQ ID NiBFSESIE N6 SEG RN QandSEND {iddx searchutdfieornzanizmolderest withdat least
50% identjfies-aaddstaining he hinlggical actidty b said isplater piateing. Spusieisagiddragment,
encoding a protein acc rdlnq to claim 1. 3],‘ A(%rilucl ﬁ‘%ﬂd fragén_ent accordw& to claim 2, whereby said
fragment SN oL St TSRS GRS (P RS E QB K5 67 KB PR T Wet R M ragrmont.

comprising B Es I NVie S EQINogySEQTDN N §reSEEriEbiNid 0N iistaormplertidesixorearfiiinctional
fragment fhereafrspasHicalivitirisizingwith saidRuelels ardranslieusr Rhapratain aaearding to

claim 1 totrmnoqw%éh% sex raHonineprawns or shrimps. 6. The use of a protein according to claim 5,
whereby sali ﬁr wh SFysﬁ?ﬂn% Be'longs to the family of Penaeidae. 7. The use of a protein according to
claim 6, whereby said prawn or shrimp is Penaeus monodon. 8. The use of a nucleic acid fragment

accordingriacmyilRes dabutedvetbritiradunictigaabifmgment thateof to modify the sex ratio in prawns
and shrimps. 9. hess,of anusieic agd fragment ageording (o, any. oLine claims 745 o, functional
fragment t é)reof, i de ermine Sex in prawns or hrlmﬁs. 10 _‘ci'ﬁe Use of a nucleie acid, or a functional
fragitent tHErEotLAFcaFIMEP RN BB O SHipRGRby Baliisrlivridrishifp! belbies aytheckiaily of
Penaeidagiahl. & dsesefanusieid acid; spafmnetionaliragraeatinerot-asgoydirge e 10,

whereby said AW O S1KINR % RenaeaIgados. 12, Adueihad of setipguipaimgnosesguitre in
prawns or shrimp h A ethod

, comprising the Use of a protein accor I;%% fo claim 1. 13. of setting up a
monosex%@ﬁhﬁé%@?&%ﬁ@ﬁ%ﬁﬁﬁﬁ&%ﬁgﬁ§%9ﬁ@ﬁ@@ -d’nucleic acid fragment according to any
of the claimnsi 28 HEA FENTatinD (b ok ST GG a8 TOOMOSEX LTHRUTE IR3)IraNivne QI SEFHTIRSHCAMPESINg sex

deteymingion aceordingo,qiaim 9..15, Ametod giany of the claims 1214, wherepy said prawn or
shrimp is Penaeus monodon. v258 sT25.txt SEQUENCE LISTING <110> VIBVZW UNIV RSITEIT

GENT MOARRECL IO N0 ST 56SNIGVEL ANDRGGENIE EIEARID MERNIGINE <130> 5+

PVS/5X2258CCCTGGCGGTTTCTGTCATA-3') primers, respectively. Only one distinct fragment was
amplified in both the 5 and nested 5 RACE while two distinct fragments were amplified in both
the 3’ and 3" nesied RACE, Fragments were isolated from the gel and cloned using the TOPO

20 TA cloning kit for sequencing (Invitrogen). Cioned fragments were seguenced using standard
T7 and SP6 primers. Sequences were manually curated and assembled using the software
packages phredPhrap and consed (Ewing et al, 1898; Ewing and Green, 1998; Gordon et al,
1998).

Based on the consensus cODNA sequence obtained in the RACE experiments, primers were

25 designed for amplification of the full-length ¢cDNA. Forward primers AGHRT_3 {5

ACACAGGACAGGGCAAGTTC-3') and AGHRT_1 (5-TCCCTCCACAAAAACCALCTC-3) were used

in combination with reverse primers AGHRT_12 (5-TCTGGGGECCTATTAATCGAA-3") and

AGHRT_16 (5-ACCTTCGGAAAATCGAAAGAT-3"). The sizes of the PCR fragments were
according to what was expected from the RACE experiments and sequencing of the fragments
30 confirmed the sequences obtained previousiy by RACE.

Genomic sequencing of putative androgenic gland hormone genes,
Using primers AGHFULLZ FW (5-GTGCTGCCACACACAGGAC -3 and AGHRC3_FW (5-
GCACGCCCTCGTCAAG-3") in combination with primer AGHFULLZ _REV (5"
35  TCAAGAATTACTCTGGGGCCTA-3 ') and primer AGH _indelt {5
CCAGTACCGCCTGCATCC-3Y in  combination with primer AGH _indelZ (5'-
5 _



<150> us 61/033,830 <151> 2008-03-05 <160> 28 <170> Patentin version 3.5 <210> 1 <211> 2091
<212> DNA <213> Penaeus monodon <400> 1 gaggtgctgc cacacacagg acagggcaag ttctctgccc

ggccttaccc t %C%ag}%%QIC), accattcaag gttgtgcgtg taccctcact ccttcacttt cccgtatc’g} cccc/acc_atalZO
cccaccactc cagt%c?cca Cctecaacce tcctcagatc tctccaccaa tccctccacal80 ah SRR ¥ accct

acgtatttgcG&aciCACCACRICHETEEICcatcec HZOR cutaliiintd ttedtiepitoddcititons ctdtictcatagacacaaag

et o o Tl 00eae e oolod!
cctcteectg acttc ,

ccatgagtginé\é%g cg%cé%%lﬁ?&cgff%'%ﬁﬂ%gég%'?@%ﬁ@@é@i@é&ﬂ?@& BGENYEkctc
tggcaggaé&ﬁﬂ@@@}&g@@ggana@dm@mw@amﬁaﬁ’@mms at@qa’img@ﬂ@rxgggtccttgaa
tccgatge % ' a g cg
ot o MRS e
gtggcgga Sgef’Sg a%%%tct’&%g éﬁa\gﬁ@ﬁ?ﬂ%% c E@‘ﬂ?&%é%{édgﬁgﬁ Egtd%%rggﬁ%f’é?&% atBAt gByaiditct
ctewttattaAaditdiit fgdtedtg cansc atfatiRA€ Bgtal¥atg 480 R tay e caserttivebcadantaty eitatirttatakgtgt

acaatgtgtgdéaanasasafn dterlteielicietetditricasgradriga Maidatstiaseilt gataglaalt 19RA.

tactcgcatrilaﬁac ctg%gae !%gcétgtsttn tc tc%gtt\%atr%gggtgat cta%?lé%:g)%oso cttcat t%t gatttctaga tgtgagagta

agtaggcaag tatctetey aatgaaatc 14 crapes p rap anc conse
10

Cioning and recombinant protein expression putative androgenic gland hormone genes.
The fuil-length coding sequence was expressed in a yeast host (Pichia pastoris), to ensure
correct folding and giycosylation of the recombinant protein.
15
dsRNA production.
Using PCR primers AGH_CDS_T7 Fw
(5-TAATACGACTCACTATAGGGATGCCCACTCAGCTGCTTS) and AGH_CDS_T7_Rev  (5-
TAATACGACTCACTATAGGGCTAAGGTACCGGGTCCTCG-3Y), we generated a PCR fragment
20 incorporating a T7 promotor seguence at both. This fragment was used as a for T7 RNA
polymerase template for dsRNA production using the Megascript RNAI kit (Ambion).

Sex reversal experimenis in juveniie P.monodon shrimp by injection of recombinant
AGH.

25  Groups of young post-larval animals (PL30-PL6E0) are injected with 120 ng of the recombinant
AGH every third day. Group 1 receives injections covering the period of PL30 o PL6G. Group
2 receives injections covering the period of PL30 to PL45. Finally group 3 receives injections
covering the period of PL45 to PLB0. At PL150, phenotypic sex is assessed by visual
inspection and histology while genotypic sex is determined at the DNA level using a PCR-

30 based sex marker as disclosed in PCT/EP2007/054041.

Sex reversal experiments in juvenile P.monodon shrimp by injection of AGH-specific

dsRNA

Groups of young post-farval animals (PL30-PL60) are injected with 0.5 ug of AGH dsRNA
35 every third day. Group 1 receives injections covering the period of PL30 to PLB0. Group 2

receives injections covering the period of PL30 to PL45. Finally group 3 receives injections

covering the period of PL45 to PL60. At PL150, phenotypic sex is assessed by visual
6



gaaatcaggc aaatcagtya ttaacatttc tcccttctgt ttccccagta cttctaaacc1200 ttgaacctga cctgacctat ggccttccta
acctctctaa gtggagtcgt cagtggtccal260 tggcccaccc atcctectta caacagtctt cggtgacctg atcatatggce
ctctccatccl?{% %Cég}:ﬁ%%a;c ctgacctcaa cccaygggtc cccccttctt taggccaagt c%tét%?&%&:&g% I;’age 1

v258 ST25.1X c?g‘aCCc’aaa ccgaggcttc tctaaccctc ctctgatgag tttgtaataa aaa aaccggiﬂlﬁg cctggtgacc
caagttctcintgaaltigan ttdestipon attdatgandsittagadtcdEoiritkdaat ettty dteda asigtagdgfitacattccatt

tttcttttcg gkiawitagoainll seCRgaiad tieitgaceb capoticiaaaaaaaaata ygtatattca grgcaagaac1620
tattttcatt catgttctgt caatttctty ggcgtcataa tttctttcta tccttttattl680 aaacaaaata aataaaagat aaccatacat

taacaaaggt gtgatacaaa gacataaaagl740 atatcaaagt tcagtacttt ctttcgcttt ttctattttt atctttcgat
tttccgaacg1800 ttttaaagtt tctaactttt atcccyctgt aaaaataaag ttgacagacg ataataaaaal860 gcaataatgt

titagahatct HRRRIR T g afidiae P PAE R RU TN 920 R R AR P S e AR A G Fatcag yacggyatat

cagaattaat tcgtaataaal980 aaaatgcatt tcaataactg aatttccgat aaaaaaattt cmcctgtatc tgtcttttgc2040

gaaacaalap, AgeRllicRi ARl IIARR dBRAANARAT BAMAARARABRARIS 158 ﬂc?%aaﬂep%%ﬁ%é% DNA

<213> Penaeus monodon <400> 2 atgcccactc agctgcttgt gggaatgctg atggtcctct ccctgacttc

gacgtcaalBet tHIERLHE Y AET R AT RIS AT ﬁé&&ﬁé&”&tﬁ%é‘ﬁ?@‘& EGAtaCEATNDD Sytdicatct

gcaagacgiticratdgoeleqyutivatt ocysgkgsgtonteg(tiedgett8D Gatatoghtgrativtggciggatéegaga

gcaggicagi CAaeaeChal HRCHIAEHAICFRAGAGILACCHSEIFATaaRAIMICH HIRRGOA Jag0atR LT

ceasaloul300 SHIRIAPACE PPIRAYRRR S RSIIA AORRREARY SCATER SR IUAT o7
(18.5 %) of these were identical (biastx alignment showing at least 75% identities) to bacterial
sequences (Propionibacterium acnes). This is most likely due fo a bacterial infection of the
androgenic glands in the sampled animals.

15

Two cDNA-AFLP fragmenis were found to be homologous to “insulin-like androgenic gland
factor” from the red-claw cravlfish (Cherax quadricarinatus): BC4M21M263.5 and
BC4M34M404.4.

20 RACE analysis, followed by fulHength cDNA amplification and sequencing resulted in the
identification of four cDNA sequences PmAGH1T (Seq ID N° 1), PmAGH2 (Seq ID N° 4),
PmAGHS3 (Seq 1D N° 7) and PmAGH4 (Seg ID N° 10). Genomic seguencing of a part of the
gene (Seq ID N° 13) indicated that all four of these ¢DNAs originate by alternative splicing from
a singie gene.

25
Fragment BCAMZ21M263.5 corresponds fo a 234 bp BstYl-Msel restriction fragment
ariginating from PmAGH1 and PmAGHS, while fragment BC4M34M404.4 corresponds to a
372 bp BstYl-Msel restriction fragment originating from PmAGHZ and PmAGH4.

30  Homology search with the full ¢cDNA sequences reveaied no significant homology on the
nucteotide level. On the protein level, homology was again found with the cravfish “insulin-like
androgenic gland factor” (32 % identity} and to a iesser extent with the androgenic gland
hormones from the isopods Armadillidium vulgare, Porcelic scaber and Porcelio difatatus
(between 22 and 26 % identity).

35



acatccrgga ggcgcgcgaa gagatcctac aacgtgcagg atgagtgctg caaccacgtg420 agccagcgga cgtgtgtggce
ggaggagatt ctggagtatt gcgaggaccc ggtaccttag480 <210> 3 <211> 159 <212> PRT <213> Penaeus
monodon <ﬁ%9;ﬁ)§%%lmo Thr Gin Leu Leu val Gly met Leu met val Leuyaeflsihdl{¥hd31015 ser Thr
Ser Ser Cys Tyr Asn al Thr Gly lle Pro Val Asp Phe Asp 202530 Cys Gly Asp lle Gly Asp Thr Met Ser
His lle CysregwiRhrPh8eRrro@s4eab 288/ egifesRhynamedaR Av§ o W%v@m&ﬁpﬁ@ ser Ala
Asp Thr Asp Asnb0bR6A &/Y ha/aimAsSpdhEArg Ala Gly Gin Thr Thr Pro lle Asp Leu Leu 65707580
Pro Arg GIn Tyr Arg Leu His Pro Arg Ala Leu Asn Pro Met Arg Tyr 859095 Phe Glu Met Val Ser Gin
Asp Leu lle Arg Asp His Leu Val Ser Pro 100105110 Glu Ala Ala His Ala Leu Val Lys Thr Ser Gly Arg .
Arg Ala L§grafgtramroe1esosiinmit ReaNe daHis e Ree Yoty CRnpis ealiserearratg Fhr
130185140 5 srvrkAlafelgemudieherdslu Tyr Cys Glu Asp Pro val Pro 145150155 <210> 4

Example 3: Sex reversal in juvenile P.monodon using dsRNA-mediated knock-down of

the androgernic gland hormone gens.

10 Administration of dsRNA targeting PenMon_AGH1/2 is able to knock down gene expression of
both variants and feminized genetically male juvenile P.monodon.



<211> 1709 <212> PRT <213> Penaeus monodon <400> 4 Gly Ala Gly Gly Thr Gly Cys Thr Gly Cys
Cys Ala Cys Ala Cys Ala 151015 Cys Ala Gly Gly Ala Cys Ala Gly Gly Gly Cys Ala Ala Gly Thr Thr

202530 Cy%v@fe@fﬁ};r fllg Gly Cys Cys Cys Gly Gly Cys Cys Thr Thr Ala Gys,3a4d4as5ys Cys Thr Gly
Ala Thr Cys Cys Ala Ala Gly Ala Ala Cys Cys Ala 505560 Thr Thr Cys Ala Ala Gly Gly Thr Thr Gly Thr

Gly Cys BFFRRENIGES707580 Thr Ala Cys Cys Cys Thr Cys Ala Cys Thr Cys Cys Thr Thr Cys Ala
859095 Cys Thr Thr Thr Cys Cys Cys Gly Thr Ala Thr Cys Cys Thr Cys Cys 100105110 Cys Cys Ala

Crs o e I CnERAR O BapR I Iy ST iR O
Cys Cys Ala AldPThil B C{eRrd TS iB@fXFO%Wé ARLEES AN RIPRIGTAIAEPEEYs Ala
Cys Fhr Cys cysddah programs. Nucl. Acids Res. 25, 3386-3402.
- Ewing, B. and Green, P. (1998). Base-caling of automated sequencer traces using
phred, |l. Error probabilities. Genome research 8, 186-194.
- Ewing, B., Hillier, L., Wendel, M.C. and Green, P. (1998) Base-calling of automated
sequencer traces using phred. |. Accuracy assessment. Genome research 8, 175-185.
10 - Gordon, D., Abajian, C. and Green, P. {1998) Consed: a graphical tool for sequence
finishing. Genome research 8, 195-202.
- Hansford, S.W. and Hewitt, D.R. (1994). Growth and nutrient digestibility by male and
female Penasus monodon: evidence of sexual dimorphism. Aquaculiure 125, 147-154,
- Khamnamtong, B., Thumrungtanakit, S., Klingbunga, 8., Aoki, T., Hirono, |. and
15 Menasveta, P. {2006} Identification of sex-specific expression markers in the giant iige_r
shrimp (Penaets monodon). 4. Biochem. Mol. Biol. 39, 37-45. |
- Manor, R., Weil, S., Oren, S., Glazer, L., Aflalo, E.D., Ventura, T., Chaiifa-Caspi, V.,
Lapidot, M. And Sagi, A. (2007) tnsuiin and gender: an insulin-like gene expressed
exclusively in the androgenic gland of the male crayfish. Gen Comp. Endocrinol. 150,
20 326-336.



180185190 Thr cys Ala Ala Cys cys cys Thr Ala Cys Ely Thr Ala Thr Thr Thr 195200205 Ely Cys Thr
Ala Ala cys Thr Cys Cys Thr Cys Cys Ala Cys Cys Thr 210215220 Cys Cys cys cys Thr Cys Thr Ala
Thr cys Cys Ala Cys Cys cys cys 225230235240 Thr cys cys Thr Ala Thr Cys cys Thr Ala Thr Thr Ala
Thr cys cys% 255 cys Thr Cys Cys Thr Cys cys Thr Thr Thr Thr Cys cys Ala Cys Thr 260265270
Cys Thr Thr cys Thr cys Ala Thr Ala Ely Ala Cys Ala Cys Ala Ala 275280285 Ala Ely Ala Ala Ala Ala

Ay Ely Ly R e e S S S IR e e a7
325330335 TheEly (/NEyEs angs RFLAYs Nhrl@ypar mNtansoT varantyeeTenf 341848 358sTH0%ly Thr
Ely Ely Ely Alaiddatifigs Bha atgiding Bl HiacbitFheRa830Q30PiEhaEardoifkys Thr Cys Thr Cys cys
cys Thr Eb(;fl Cys.Thr Trg 370375380 cys Elg AJ&&X%CE%&W (t: SIAi a A.Ia Ely Cys Thr Ely cys Thr
Ala 38539 9354 cleic acid fragment, encoding 2 p c g 1o claim 1
3. A nucleic acid fragment according fo claim 2, whereby said fragment comprises SEQ ID
N°2, SEQIDN°5 SEQIDN®8 or SEQIDN°® 11.
4. A nucleic acid fragment, comprising SEQ ID N° 1, SEQ ID N° 4, SEQ ID N° 7 or SEQ 1D
N° 10, or its complement, or a functionai fragment thereof specifically hybridizing with
said nucleic acid.
5. The use of a protein according to claim 1 to modify the sex ratio in prawns or shrimps.
The use of a protein according to claim 5, whereby said prawn or shrimp belongs to the
family of Penaeidae.
7. The use of a protein according to claim 6, whereby said prawn or shrimp is Penaeus
monodon.
8. The use of a nucleic acid fragment according to any of the claims 2 ~ 4, or a functional
fragment thereof to modify the sex ratio in prawns and shrimps.
9. The use of a nucleic acid fragment according to any of the claims 2 - 4, or a functional
fragment thereof, to determine sex in prawns or shrimps.
10. The use of a nucleic acid, or a functional fragment thereof, according to claim 8 or g,
whereby said prawn or shrimp belongs to the family of Penaeidae.
11. The use of a nucleic acid, or a functional fragment thereof, according to claim 10,
whereby said prawn or shrimp is Penaeus monodon.
12. A method of sefting up a monosex culture in prawns or shrimps, comprising the use of
a protein according to claim 1.
13. A method of setting up a monosex culture in prawns of shrimps, comprising the use of
a nucleic acid fragment according to any of the claims 2-4.
14. A method of setting up a monosex culture in prawns or shrimps, comprising sex
determination according to claim 9.
15.A method of any of the claims 12-14, whereby said prawn or shrimp is

Penaeus monodon.

10



V258 -ST25.txt 405410415 Cys Cys Thr Gly Thr Thr 'fly Ala Cys Thr Thr Cys Gly Ala Cys Thr
420425430 Gly Cys Gly Gly Thr Gly Ala Cys Ala Thr Cys Gly Gly Cys Gly Ala 435440445 Thr Ala Cys
Cys Ala Thr Gly Ala Gly Thr Cys Ala Cys Ala Thr Cys 450455460 Thr Gly Cys Ala Ala Gly Ala Cys Gly
Thr Thr Thr Cys Cys Cys Ala 4654704754%9 ygﬁ@ ?I)é Cys Cys Cys 'fly Gly Cys Cys Thr Cys Ala
Cys Thr Cys 485490495 Gly Cys &lyefita GlysThkE&ly Ar Cys Cys Ala Gly Gly Thr Cys Ala 500505510
Gly Cys Thr Gly Ala Thr Ala Cys Cys Gly Ala Cys Gly Ala Cys Cys 515520525 Thr Cys Thr Gly Gly
Cys ?aoélyﬁ é@ﬁﬁ{\l@.agys Gly Ala Gly 530535540 Ala Gly Cys Ala Gly Gly Thr Cys Ala Gly Ala
Cys Cys AlavGyeaGhy i5aadb0855560 Cys Cys Cys Ala Thr Thr Gly Ala Cys Cys Thr Gly Cys Thr Thr
Cys 570 Cys G S Gly Thr Ala Cys Cys Gly Cys Cys Thr 580585590 Gly
Cys %%%Thr@%b%‘ é& ;% %‘%y%@“ ygs Cys Thr Thr Gly 595600605 Ala Ala Thr Cys Cys Gly
Ala Fh8®ly ey&/SiY/ARRSThr Ala Thr Thr 610615620

<150> US 61/033,830

<151> 2008-03-05

<160> 28

<170> PatentIn version 3.5

<210> 1

<211> 2091

<212> DNA

<213> Penaeus monodon

<400> 1

gaggtgctge cacacacagg acagggcaag ttctetgece ggecttacce tgatcecaaga 60
accattcaag gttogtgegtyg taccctcact ccttcacttt cocogtatcct ccccaccata 120
cccaccacte cagttercca ccteccaacee tcctcagatc totccaccaa teoctecaca 180
aaaaccactc catcaaccct acgtatttge taactcctec acctecccte tatccacccc 240
tcctatccta ttatccctee tocttttcca ctcttctcat agacacaaag aaaaaaatga 300
accaactcge tgcctcacge acciacggec tcggcatgcec cactcagcetg cttgtgggaa 360
tgctgatggt cctctccectg acttcgacgt caagctgceta caacgtcacg gggattcctg 420
ttgacttcga ctgeggtgac atcggegata ccatgagtca catctgcaag acgtttecca 480
cagcceggee tcactcgega gtgtccaggt cagctgatac cgacgacctc tggcaggaca 540
cgagagcagy tcagaccacg cccattgacc tgettcectcg ccagtaccge ctgeatcecee 600
gggccttgaa tccgatgega tatttcgaaa tggttagtca ggacctgata agagaccacc 660
tggtgagccc cgargccgeg cacgccctceg tcaagacatc Crggaggege gegaagagat 720
cctacaacgt gcaggatgag tgotgcaacc acgtgagcca geggacgtgt gtggoggagg 780
agattctgga gtattgcgag gacccggtac cttagtctcc cctggegget tctgtcatat 840
gcgatgttct ctowttatta cacttiitit getaatgctt acagatatac agtatatgcea 960
tagcgcattc tgataacaca tatgtatatt ttatakgtgt acaatgtgtg ttaaaacaaa 960
ttcattgtgt tctctetgtt tcacaaggta gaatataatc ctatcctttt gatagtaatt 1020
tactcgecata cacgcttgta aatcttgttf tcgtctcgtg tggttttgat ctacattctt 1080
cttcatgtat gatttctaga tgtgagagta agtaggcaag ttatctcteg aatgaaattc 1140
gaaatcaggc aaatcagtya ttaacatttc tcccttctgt ttccccagta cttctaaacc 1200
tfgaacctga cctgacctat ggocttccta acctctctaa gtggagtcgt cagtggtcca 1260
tggeccacce atcctoctta caacagtett cggtgacctg atcatatgge ctetocatec 1320
tctcaatgac ctgacctcaa cccaygggtc cccccttett taggocaagt ctttgeggac 1380

Page 1



Thr Cys Gly Ala Ala Ala Thr Gly Gly Thr Thr Ala Gly Thr Cys Ala 625630635640 Gly Gly Ala Cys Cys
Thr Gly Ala Thr Ala Ala Gly Ala Gly Ala Cys 645650655 Cys Ala Cys Cys Thr Gly Gly Thr Gly Ala Gly
Cys Cys Cys Cys Gly 660665670 V258 ST25.txt 675680685 Cys Gly Thr Cys Ala Ala Gly Ala cys Ala
Thr Cys Cys Arg Gly Gly 690695700 Ala GYl IyS%yss ?I)é Cys Gly cys Gly Ala Ala Gly Ala Gly Ala Thr
705710715720 Cys Cys Thr Ala Cys Ala Ala Cys GIy’ fir Gly Cys Ala Gly Gly Ala 725730735 Thr Gly
Ala Glyakic@ly Cygdbior Gly CysaAta@ia CystGytoatn Uy 740045 288G T Gly AlédGly Cys Cys Ala
Cly Cus GGl Ala Ly Gl Thp135760193 Gl T QT G Sy Cys Gl Cly A Gly Gly Ala Cly
Ala Thr 775780 gi'hr Cys Thr Gly Gly Ala Gly Thr Ala Thr Thr Gly Cys Gly Ala Gly 785790795800
Gly Al& P8 0s OFS CREThrIARL 83 ThraFRE TS ThriAke RiA Wk BO5BTE8YS cys Cy$Thr Thr Gly Ala

Ala CysGYS ARG b Al eYs GQYs R Gl 820822830 fladeysysgHgeddgakir Gly @bg&ys Cys Thr
Thr Cys Cys Thr Ala

tatttfcatt catgttctgt caatttcity ggcgtcataa tttectttcta tecttttatt 1680
adacaaaata aataaaagat aaccatacat taacaaaggdt gtgatacaaa gacataaaag 1740
atatcaaagt tcagtacttt ctitcgcetit ttctattttt atctttcgat trtccgaacg 1800
ttttaaagtt tctaactttt atcccyctgt aaaaataaag ttgacagacg ataataaaaa 1860
gcaataatgt tttagaatct attccttttt tgtgatcacc tgaatatctt ttttatatat 1920
acattatcgt attiggaatca gatagatcag yacggyatat cagaattaat ftcgtaataaa 1980
aaaatgcatt tcaataactg aatttccgat aaaaaaattt cmectgtate tgtcetttge 2040
gaaacaataa aagcatttca aaatcgraaa aaaaaadaaa adaaaaaaaa a 2091
<210> 2

<211> 480

<212> DNA

<213> Penaeus monodon

<400> 2

atgeecacte agetgettgt gggaatgotg atggtcctcet ccctgactte gacgtcaage 60
tgctacaacg tcacggggat tcctgttgac ttcegactgeg gtgacatcgg cgataccatg 120
agtcacatct gcaagacgtt tcccacagec cggeectcact cgcgagtgtc caggteagcet 180
gataccgacg acctctggea ggacacgaga gcaggtcaga ccacgcccat tgacctgett 240
cctcgecagt accgectgea tcceegggee ttgaatccga tgcgatattt cgaaatggit 300
agtcaggacc tgataagaga ccacctggtg agccccgarg ccgegcacgec cctcgtcaag 360
acatccrgga ggcgcogegaa gagatcctac aacgtgcagg atgagtgetg caaccacgtg 420
agccagegga cgtgtygtgge ggaggagatt ctggagtatt gegaggacce ggtaccttag 480
<210> 3

<211> 159

<212> PRT

<213> Penaeus monodon

<400> 3

Met Pro Thr GIn Leu Leu val Gly Met Leu Met

1

5

Ser Thr Ser Ser Cys Tyr Asn val Thr Gly Ile
20

25

Cys Gly ésp Ite Gly Asp Thr Mgt Ser His Ile
5 4

pPage 2

val Leu Ser Leu Thr

Pro val Asp Phe Asp
30

Cys Lys Thr Phe Pro
45



835840845 Ala Cys Cys Thr Cys Thr Cys Thr Ala Ala Gly Thr Gly Gly Ala Gly 850855860 Thr Cys Gly
Thr Cys Ala Gly Thr Gly Gly Thr Cys Cys Ala Thr Gly 865870875880 Gly Cys Cys Cys Ala Cys Cys
Cys Ala Thr Cys Cys Thr Cys Cys Thr 885890895 Thr Ala Cys Ala Ala Cys Ala Gly Thr Cys Thr Thr
Cys Gly Gly Thr 900905910 Gly Ala Cys Cﬁs hr ¢ Ig/ Ala Thr Cys Ala Thr Ala Thr Gly Gly Cys
91592092P.Cxs J B TG YRGYSAITRTA-FSEy sl Sy Ty Gys AlgAla 930935940

V258 ST25.txt 945950955960 &ys Ala Tyr Gly Gly Glg0Thr Cys Cys Cys Cys Cys Cys Thr Thr Cys
965970975 Thr Thr Thr Ala Gly Gly Cys Cys Ala Ala Gly Thr Cys Thr Thr Thr 980985990 Gly Cys Gly
Gly Ada Gyp Qys TG Ale-gys1 &y Cyst Alararita 995 10Q0A095 &ys &ys Gly Ala Gly Gly Cys Thr
Thr €ys Thr Cys Thr Ala AlE0101010151020 Cys €ys Cys Thr Cys Cys W& Cys Thr Gly Ala Thr Gly
Ala Gly 102510301035 Thr Thr Thr Gly Thr Ala Ala Thr Ala Ala Ala Ala Ala Thr Ala 104010451050

Pro Arg Gin Tyr Arg Leu His Pro Arg g1a Leu Asn Pro Met Arg Tyr
85 0 95

Phe Glu Met val Ser Gln Asp Leu Ile Arg Asp His Leu val Ser Pro
100 105 110

Glu Ala Ala His Ala Leu val Lys Thr Ser Gly Arg Arg Ala Lys Arg
115 120 125

Ser Tyr Asn val GIn Asp Glu Cys Cys Asn His val Ser Gln Arg Thr
130 135 140

Cys val Ala Glu Glu Ile Leu Glu Tyr Cys Glu Asp Pro val Pro
145 150 155

<210> 4

<211> 1709

<212> PRT .
<213> Penaeus monodon

<400> 4

%Ty Ala Gly Gly ghr Gly cys Thr Gly g%s Cys Ala Cys Ala Cys Ala
15

cys Ala Gly (éﬂoy Ala Cys Ala Gly g;y Gly Cys Ala Ala (3;!y Thr Thr
0

Cys Thr ggs Thr Gly Cys Cys C%s Gly Gly Cys Cys Thr Thr Ala cys
4 45

Cys gﬁs Thr Gly Ala Thr ggs Cys Ala Ala Gly éga Ala Cys Cys Ala

Thr Thr Cys Ala Ala Gly Gly Thr Thr Gly Thr Gly Cys Gly Thr Gly
65 70 75 80

Thr Ala Cys Cys Cys Thr Cys Ala Cys Thr Cys Cys Thr Thr Cys Ala

Cys Thr Thr Thr Cys Cys Cys Gly Thr Ala Thr Cys Cys Thr Cys Cys
100 105 110

Cys Cys Ala Cys Cys Ala Thr Ala Cys Cys Cys Ala Cys Cys Ala Cys
115 120 125

Thr Cys Cys Ala Gly Thr Thr Cys Thr Cys Cys Ala Cys Cys Thr Cys
rpage 3



Ala Cys Cys Gly Gly Cys Cys Thr Gly Gly Thr Gly Ala Cys Cys 105510601065 Cys Ala Ala Gly Thr Thr
Cys Thr Cys Ala Thr Gly Ala Ala Thr 107010751080 Thr Thr Gly Ala Cys Thr Thr Ala Ala Thr Cys Thr
Gly Cys Ala 108510901095 Ala Thr Thr Ala Ala Thr Gly Ala Cys Cys Cys Gly Thr Thr Ala
110011051110 Gly Ala Gly Thr Cys Cys T%Igws'%qg Cys Ala Ala Thr Gly Ala 111511201125 Thr Gly
Thr Cys T4y Gly Cys Cys Ala Alg/Ala Ala Gly Thr A a'ﬁ§011351140 Gly Cys Gly Thr Thr Ala Cys Ala
Thr Thr Cys Cys Ala Thr Thr 114511501155 Thr Thr Thr Cys Thr Thr Thr Thr cys Gly Ala Lys Thr Ala
Trp 11601165117 la.Gly s Al la Ala 117511801185 Thr
Thr Cys ,ﬁﬁ ’?i? G%Igﬁc?ﬁf&ﬁ gf%sy%ﬁai ysﬁr%r%l%%g?fggig%hr Thr Cys Thr Ala Ala Ala
Ala Ala Ala Ala Ala Ala Thr Ala Page 7 V258 ST25.txt 120512101215 Tyr Gly Thr Ala Thr Ala Thr Thr

‘cr:r)fﬁlﬁ Gy A;g.(‘tlysc,%'gg% 4223129291230 ﬁ% Gly- A{gﬁ@Qy@}'h{,ﬁla@pr Thr Thr Thr Cys Ala Thr

Cys Ala Cys Ala Ala Ala Ala Ala Cys Cys Ala Cys Thr Cys Cys Ala
180 185 190

Thr Cys Ala Ala Cys Cys Cys Thr Ala Cys Gly Thr Ala Thr Thr Thr
195 200 205

Gly Cys Thr Ala Ala Cys Thr Cys Cys Thr Cys Cys Ala Cys Cys Thr
210 215 220

Cys Cys Cys Cys Thr Cys Thr Ala Thr Cys Cys Ala Cys Cys Cys Cys
225 230 235 240

Thr Cys Cys Thr Ala Thr Cys Cys Thr Ala Thr Thr Ala Thr Cys Cys
245 250 255

Cys Thr Cys Cys Thr Cys Cys Thr Thr Thr Thr Cys Cys Ala Cys Thr
260 265 270

cys Thr Thr Cys Thr Cys Ala Thr Ala Gly Ala Cys Ala Cys Ala Ala
275 280 285

Ala Gly Ala Ala Ala Ala Ala Ala Ala Thr Gly Ala Ala Cys Cys Ala
290 295 300

Ala Cys Thr Cys Gly Cys Thr Gly Cys Cys Thr Cys Ala Cys Gly Cys
305 310 315 320

Ala Cys Cys Thr Ala Cys Gly Gly Cys Cys Thr Cys Gly Gly Cys Ala
325 330 335

Thr Gly Cys Cys Cys Ala Cys Thr Cys Ala Gly Cys Thr

Cys Thr
340 345

w

Thr Gly Thr 6ly Gly Gly Ala Ala Thr Gly Cys Thrr Gly Ala Thr Gly
355 360 365

Gly Thr cys Cys Thr Cys Thr Cys Cys Cys Thr Giy Ala Cys Thr Thr
370 375 380

cys Gly Ala Cys Gly Thr Cys Ala Ala Gly Cys Thr Gly Cys Thr Ala
385 390 395 400

cys Ala Ala Cys Gly Thr Cys Ala cys Gly Gly Gly Gly Ala Thr Thr
page 4



123512401245 Cys Ala Thr Gly Thr Thr Cys Thr Gly Thr Cys Ala Ala Thr Thr 125012551260 Thr Cys
Thr Thr Tyr Gly Gly Cys Gly Thr Cys Ala Thr Ala Ala 126512701275 Thr Thr Thr Cys Thr Thr Thr cys
Thr Ala Thr Cys Cys Thr Thr 128012851290 Thr Thr Ala Thr Thr Ala Ala Ala Cys Ala Ala Ala Ala Thr
Ala 129513001305 Ala Ala Thr Ala Ala Ala\él Gl)i]fgla Thr Ala Ala Cys Cys Ala 131013151320 Thr Ala
Cys Ala Thr Thr Ala Algg€ys Ala Ala Ala Gly 5&5 r 1§%133013354(]§§y Thr Gly Ala Thr Ala Cys Ala
Ala Ala Gly Ala Cys Ala Thr 134013451350 Ala Ala Ala Ala Gly Ala Thr Ala Thr Cys Ala Ala Ala Gly

Thr 5 6%%6%Th;&y§@l ly Hhr A%I% Gys Thr.Thr T y;sI 5 Thrr;[ r Cys 137013751380 Gly
Cys &?hgr %‘% Thr T. ¥Thr Cys T?]Gr&IQT rg r 'thrt'lbj'hrr‘ T F’l%%% ?%35 A[t; Thr Cys Thr Thr Thr Cys
Gly Ala Thr Thr Thr Thr Cys Cys 140014051410 Gly Ala Ala Cys Gly Thr Thr Thr Thr Ala Ala Ala Gly

Th ST T | Cys Cys 143014351440
Tyt Gyl T GHETI A Als Al Alo e Fhe A A la ey DY IS Y5 45

Thr Ala Cys Cys Ala Thr Gly Ala Gly Thr Cys Ala Cys Ala Thr Cys
450 455 460

Thr Gly Cys Ala Ala Gly Ala Cys Gly Thr Thr Thr Cys Cys Cys Ala
465 470 475 480

Cys Ala Gly Cys Cys Cys Gly Gly Cys Cys Thr Cys Ala Cys Thr Cys
485 490 495

Gly Cys Gly Ala Gly Thr Gly Thr Cys Cys Ala Gly Gly Thr Cys Ala
500 505 510

Gly cys Thr Gly Ala Thr Ala Cys Cys Gly Ala Cys Gly Ala Cys Cys
515 520 525

Thr Cys Thr Gly Gly Cys Ala Gly Gly Ala Cys Ala-Cys Gly Ala Gly
530 535 540

Ala Gly Cys Ala Gly Gly Thr Cys Ala Gly Ala Cys Cys Ala Cys Gly
545 550 555 560

Cys Cys Cys Ala thr Thr Gly Ala Cys Cys Thr Gly Cys Thr Thr Cys
565 570 575

Cys Thr Cys Gly Cys Cys Ala Gly Thr Ala Cys Cys Gly Cys Cys Thr
580 585 590

Gly cys Ala Thr Cys Cys Cys Cys Gly Gly Gly Cys Cys Thr Thr Gly
595 600 605

Ala Ala Thr Cys Cys Gly Ala Thr Gly Cys Gly Ala Thr Ala Thr Thr
610 615 620

Thr Cys Gly Ala Ala Ala Thr Gly Gly Thr Thr Ala Gly Thr Cys Ala
625 630 635 640

Gly Gly Ala Cys Cys Thr Gly Ala Thr Ala Ala Gly Ala Gly Ala Cys
645 650 655

Cys Ala Cys Cys Thr Gly Gly Thr ¢ly Ala Gly Cys Cys Cys Cys Gly
660 665 670

Ala Arg Gly Cys Cys Gly Cys Gly Cys Ala Cys Gly Cys Cys Cys Thr
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144514501455 V258 ST25.txt 146014651470 Ala Ala Ala Ala Ala Gly cys Ala Ala Thr Ala Ala Thr Gly
Thr 147514801485 Thr Thr Thr Ala Gly Ala Ala Thr Cys Thr Ala Thr Thr Cys Cys 149014951500 Thr
Thr Thr Thr Thr Thr Gly Thr Gly Ala Thr Cys Ala Cys Cys 150515101515 Thr Gly Ala Ala Thr Ala Thr
Cys Thr Thr Thr Thr Thr Thr Ala 15201525&2?97%%?@1 Thr Ala Thr Ala Cys Ala Thr Thr Ala Thr cys
Gly Thr 153542401545 Ala Thr Thr gdy Gly AlaAla hr)gygg%la Gly Ala Thr Ala Gly 155015551560
Ala Thr Cys Ala Gly Tyr Ala Cys Gly Gly Tyr Ala Thr Ala Thr 156515701575 Cys Ala Gly Ala Ala Thr
Thr %I? %&glﬂﬁ J tyyg:y@galxﬂéh{; aA]150\89}§8§11§% Algygh&,&slaAA &IQ %L%,Ala Ala Ala Thr Gly cys Ala
Thr Thr 16001605 Thr cyselm Ala Thr Ala Ala Cyz0thr Gly Ala Ala Thr Thr Thr 161016151620
Cys Cys Gly Ala Thr Ala Ala Ala Ala Ala Ala Ala Thr Thr Thr 162516301635 Cys Met Cys Cys Thr Gly

Thr ada T Cys, Thy Sy heGya1lhe J64016494680: c1y ala 61y Ala Thr
705 710 715 720

Cys Cys Thr Ala Cys Ala Ala Cys Gly Thr Gly Cys Ala Gly Gly Ala
725 730 735

Thr Gly Ala Gly Thr Gly Cys Thr Gly Cys Ala Ala Cys Cys Ala Cys
740 745 750

Gly Thr Gly Ala Gly Cys Cys Ala Gly Cys Gly Gly Ala Cys Gly Thr
755 760 765

Galy Thr Gly Thr Gly Gly Cys Gly Gly Ala Gly Gly Ala Gly Ala Thr
770 775 780

Thr Ccys Thr Gly Gly Ala Gly Thr Ala Thr Thr Gly Cys Gly Ala Gly
785 790 795 800

Gly Ala Cys Cys Cys Gly Thr Ala Cys Thr Thr Cys Thr Ala Ala Ala
805 810 815

Cys Cys Thr Thr Gly Ala Ala Cys Cys Thr Gly Ala Cys Cys Thr Gly
820 825 830

Ala Cys Cys Thr Ala Thr Gly Gly Cys Cys Thr Thr Cys Cys Thr Ala
835 840 845

Ala Cys Cys Thr Cys Thr Cys Thr Ala Ala Gly Thr Gly Gly Ala Gly
850 855 860

Thr Cys Gly Thr Cys Ala Gly Thr Gly Gly Thr Cys Cys Ala Thr Gly
865 870 875 880

Gly Cys Cys Cys Ala Cys Cys Cys Ala Thr Cys Cys Thr Cys Cys Thr
885 890 895

Thr Ala Cys Ala Ala Cys Ala Gly Thr Cys Thr Thr Cys Gly Gly Thr
00 905 910

Gly Ala Cys Cys Thr Gly Ala Thr cys Ala Thr Ala Thr Gly Gly Cys
915 920 925

Cys Thr cys Thr Cys Cys Ala Thr Cys Cys Thr Cys Thr Cys Ala Ala
930 935 940

Thr Gly Ala Cys Cys Thr Gly Ala Cys Cys Thr Cys Ala Ala Cys Cys
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Thr Thr Thr Gly Cys Gly Ala Ala Ala cys Ala Ala Thr Ala Ala 165516601665 Ala Ala Gly Cys Ala Thr
Thr Thr Cys Ala Ala Ala Ala Thr Cys 167016751680 Gly Arg Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala
Ala Ala Ala 168516901695 Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala Ala 17001705 <210> 5
V258 ST25.txt <211> 480 <212> DNA <2]€/32§ é:’%q gus r,ponodon <400> 5 atgcccactc agctgcttgt

C

gggaatgctg atggtcctct ccctgaeftc gacgtcaagco0 106 'agcg tcacggggat tegigttgac ttcgactgcg
gtgacatcgg cgataccatgl20 agtcacatct gcaagacgtt tcccacagcc cggcctcact cgcgagtgtc caggtcaget180
datacroac afIClonea APAcACRna geaBaloaga ceacoseoRl aglaRll24g £otogecagt accgectgea
tccececgggcc ttgaatccgadgegatattt cgaaatggtt3@dagicaggacc tgataagaga ccacctggtg agecccgarg
ccgcgcacgc cctcgtcaag360 acatccrgga ggcgcgcgaa gagatcctac aacgtgcagg atgagtgcetg caaccacgtg420
agceRgcenn qulotaigoe goragaelt lagaglalt grgagoaseCglachptapR8oRR10> 6 <211> 159 <212>
PRT <213> Pena&88 monodon <400> 6 M&t Pro Thr Gin Leu Le#0Val Gly Met Leu Met Val Leu Ser
Leu Thr 151015

Gly Cys Gly Gly Ala Cys Cys Thr Gly Ala Cys Cys Cys Ala Ala Ala
995 1000 1005

Cys Cys Gly Ala Gly Gly Cys Thr Thr Cys Thr Cys Thr Ala Ala
1010 1015 1020

Cys Cys Cys Thr Cys Cys Thr Cys Thr Gly Ala Thr Gly Ala Gly
1625 1030 1035

Thr Thr Thr Gly Thr Ala Ala Thr ala Ala Ala Ala Ala Thr Ala
1040 1045 1050

Ala Cys Cys Gly Gly Cys Cys Thr Gly Gly Thr Gly Ala Cys Cys
1055 1060 1065

Cys Ala Ala Gly The Thr Cys Thr Cys Ala Thr Gly Ala Ala Thr
1070 _ 1075 1080

Thr Thr Gly Ala Cys Thr thr Ala Ala thr Cys Thr Gly Cys Ala
1085 1090 1095

Ala Thr Thr Ala Ala Thr Gly Ala Cys Cys Cys Gly Thr Thr Ala
1100 1105 1110

Gly Ala &Gly Thr Cys Cys Thr Thr Thr ¢cys Ala Ala Thr Gly Ala
1115 1120 1125

Thr Gly Thr Cys Thr Gly Cys <Cys Ala Ala Ala aAla Gly Thr Ala
1130 1135 1140

Gly Cys Gly Thr Thr Ala Cys Ala Thr Thr Cys Cys Ala Thr Thr
1145 1150 1155

Thr Thr Thr Cys Thr Thr Thr Thr Cys Gly Ala Lys Thr Ala Trp
1160 1165 1170

Thr Ala Gly Gly Cys Cys Cys Cys Ala Gly Ala Gly Thr Ala Ala
1175 1180 1185

Thr Thr Cys Thr Thr Gly Ala Cys Cys Thr Cys Ala Ala Cys Thr
1190 1195 1200

Thr Thr Cys Thr Ala Ala Ala Ala Ala Ala Ala Ala Ala Thr Ala
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Ser Thr Ser Ser Cys Tyr Asn Val Thr Gly lle Pro Val Asp Phe Asp 202530 Cys Gly Asp lle Gly Asp Thr
Met Ser His lle Cys Lys Thr Phe Pro 354045 Thr Ala Arg Pro His Ser Arg Val Ser Arg Ser Ala Asp Thr
Asp Asp 505560 Leu Trp Gin Asp Thr Arg Ala Gly Gin Thr Thr Pro lle Asp Leu Leu 65707580 Pro Arg
Gin Tyr Arg Leu His Pro Arg Ala Leu Asn PYrQS%/IQTX?Eg T)%r 859095 Phe Glu Met val Ser Gin Asp Leu lle
Arg Asp Higg.eu Val Ser Pro 10020110 Glu Ala Ala i—ﬁslé\hg, Leu Val Lys Thr Ser Gly Arg Arg Ala Lys
Arg 115120125 Ser Tyr Asn Val Gin Asp Glu Cys Cys Asn His Val Ser Gin Arg Thr 130135140 Cys
Val Na Gl Glulle ey Gl Tyt Gys. Gy, Asp PrnTyERNe 14510185 VW38 _ST25.txt <210> 7 <211>
2082'<21220DNA <213> Penaeui isonodon <400> 7 gaggRgctgc cacacacagg acagggcaag ttctctgecc
ggccttaccc tgatccaaga60 accattcaag gttgtgcgtg taccctcact ccttcacttt cccgtatcct ccccaccatal20

cccanGAeir,cagiietons Cejecaneck e Cleagain FCtgacaRa (5ectcepeadOThr
1235 1240 1245

Cys Ala Thr 61y Thr Thr cys Thr Gly Thr Cys Ala Ala Thr Thr
1250 1255 1260

Thr Cys Thr Thr Tyr Gly Gly <Cys Gly Thr Ccys Ala Thr Ala Ala
1265 1270 1275

Thr Thr Thr Cys Thr Thr Thr Cys Thr Ala Thr Cys Cys Thr Thr
1280 1285 1290

Thr Thr Ala Thr Thr Ala ala Ala Cys Ala Ala Ala Ala Thr Ala
1295 1300 1305

Ala ATa Thr Ala Ala Ala Ala Gly Ala Thr Ala Ala Cys Cys Ala
1310 1315 1320

Thr Ala Cys Ala Thr Thr Ala Ala Cys Ala Ala ala Gly Gly Thr
1325 1330 1335

Gly Thr Gly Ala Thr Ala Cys Ala Ala Ala Gly Ala Cys Ala Thr
1340 1345 1350

Ala Ala Ala Ala Gly Ala Thr Ala Thr Cys Ala Ala Ala Gly Thr
1355 1360 1365

Thr cys Ala Gly Thr Ala Cys Thr Thr Thr Cys Thr Thr Thr Cys
1370 1375 1380

Gly cys Thr Thr Thr Thr Thr <Cys Thr Ala Thr Thr Thr Thr Thr
1385 1390 1395

Ala Thr Cys Thr Thr Thr Cys Gly Ala Thr Thr Thr Thr Cys Cys
1400 1405 1410

Gly Ala Ala Cys Gty Thr Thr Thr Thr Ala Ala Ala Gly Thr Thr
1415 1420 1425

Thr Cys Thr Ala Ala Cys Thr Thr Thr Thr Ala Thr Cys Cys Cys
1430 1435 1440

Tyr Cys Thr Gly Thr Ala Ala Ala Ala Ala Thr Ala Ala ala Gly
1445 1450 1455

Thr Thr Gly Ala Cys Ala Gly Ala cys Gly Ala Thr Ala Ala Thr
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aaaaccactc catcaaccct acgtatttgc taactcctcc acctcccctce tatccacccc240 tectatccta ttatccctcce tecttttcca
ctcttctcat agacacaaag aaaaaaatga300 accaactcgc tgcctcacge acctacggcec tcggcatgec cactcagctg
cttgtgggaa360 tgctgatggt cctctcecctg acttcgacgt caagctgcta caacgtcacg gggattcctg420 ttgacttcga
ctgcggtgac atcggcgata ccatgagtca catctgcaggacqiicceead80 cagececggcec tcactcgega gtgtccaggt
cagctgataggegacgacctc tggcaggacas40 cgagagcagg tcagagoacg cccattgacc tgcttcctcg ccagtaccgce
ctgcatcccc600 gggcecttgaa tccgatgcga tatttcgaaa tggacctgat aagagaccac ctggtgagcc660 ccgargccgce
QCaEeCa0taaa0RFA! FRI0GRIASH CQeaARgagRCCiagaRey 7 2 10eAgaRkga gigcigeaac cacgtgagee
agcggacgtg sgtggcggag gagatictggsd®0 agtattgcga ggaccbiftfia ccttagtctc ccectggeggt ttctgtcata
tgcgatgttc840 tctcwttatt acactttttt tgctaatgct tacagatata cagtatatgc atagcgcatt900 ctgataacac atatgtatat
tttatakgte trcaptgiotigitaanacan attcatigig 26Q ttatetoiys ttarcaaget agaatataat cctatccttt tgatagtaat
ttactcgcatd820 acacgcttgt aaatctig@itcgtctegt gtggttttga ct8@attct tcttcatgtal080 tgatttctag atgtgagagt
aagtaggcaa gttatctctc gaatgaaatt cgaaatcaggl1140 caaatcagty attaacattt ctcccttctg tttccccagt
acttotanachettgaracatgd 200- agetgateta tggceitect Baatictcigsagidgagicg tgagtggtce atggecccaccl1260
catcctectl @aacagtct tcggtgacct atlatatgg cctctecate ctéﬁéa%tgal?azo cctgacctca acccaygggt
ccccccttet ttaggcecaag tetttgcgga cctgacccaal380 accgaggctt ctctaaccct cctctgatga gtttgtaata
aaaaﬁara%{goﬂgg@acmmﬁ&aaa rttctC}estgﬁattha“cﬁhatéf%&ﬁhﬂa&“t@a@&égttagagt cctttcaatg1500
atgtctgc agtagcgt tacattccatittrfctitt gaktawtagg cc gtal560 attcttgacc tcaactttct aaaaaaaaat
aygtatattc agrgcaagaa ctattttcat1620 tcatgttctg tcaatttctt yggcgtcata atttctttct atccttttat taaacaaaat1680
aaatﬁa'aq%%éa’é*&%a%&éaTﬁéaééa%% fftatda "ﬁ'@’éa"aﬁé%ga@dﬁ:é&dg 110 ttcagtactt tctttcgctt tttctatttt
tatctttcga cgaac gttttaaagtl8 Ctaacttt tatcccyctg tadadataaa gttgacagac gataataaaa

agcaataatg1860
Ala Thr Thr Gly Gly Ala Ala Thr Cys Ala Gly Ala Thr Ala Gly
1550 1555 1560

Ala Thr cCys Ala Gly Tyr Ala Cys Gly Gly Tyr aAla Thr Ala Thr
1565 1570 1575

cys Ala Gly Ala Ala Thr Thr Ala Ala Thr Thr Cys Gly Thr Ala
1580 1585 1580

Ala Thr Ala Ala Ala aAla Ala Ala aAla Thr Gly Cys Ala Thr Thr
1595 1600 1605

The Cys Ala Ala Thr Ala Ala Cys Thr Gly Ala Ala Thr Thr Thr
1610 1615 1620

Cys Cys Gly Ala Thr Ala Ala Ala Ala Ala Ala Ala Thr Thr Thr
1625 1630 1635

Cys Met Cys Cys Thr Gly Thr Ala Thr Cys Thr G

y Thr Cys Thr
1640 1645 1650

Thr Thr Thr Gly Cys Gly Ala Ala Ala Cys Ala Ala Thr Ala Ala
1655 1660 1665

Ala Ala Gly Cys Ala Thr Thr Thr Cys Ala Ala Ala Ala Thr Cys
1670 1675 1680

Gly Aarg Ala Ala Ala Ala Ala Ala Ala Aala Ala aAla Ala Ala Ala
1685 1690 1695

Ala Ala ala aAla aAla ala Ala Ala Ala Ala Ala
1700 1705

<210> 5
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Page 11 V258 _ST25.txt ttttagaatc tattcctttt ttgtgatcac ctgaatatct tttttatata tacattatcg1920 tattggaatc
agatagatca gyacggyata tcagaattaa ttcgtaataa aaaaatgcat1980 ttcaataact gaatttccga taaaaaaatt
tcmcctgtat ctgtcttttg cgaaacaata2040 aaagcatttc aaaatcgraa aaaaaaaaaa aaaaaaaaaa aa2082 <210>
8 <211> 471 <212> DNA <213> Penaeus og995§%99> 8 atgcccactc agctgcttgt gggaatgctg
atggtogts! cegigacttc gacgtcaagc60 tgctacaacg tcacggggat tectgttgac ttcgactgeg gtgacatcgg
cgatagtatg1Pragtcacatct gcaagacgtt tcccacagec cggectcact cgegagtgtc caggtcaget180 gataccgacg
acctéfggia gpﬁﬁégﬂéa@"é’ﬁ@%@gtcaga ccacgcccat tgacctgett240 cctcgecagt accgectgea tcccegggec
ttgaattmga tgegatattt cgaaatggac300 ctgataagag accacctggt gagccccgar gecgegceacg ccctecgtcaa
gacRELFGEB6- atRfcidiga AgatctthdcaagtGcaqiatagict Hedacdaédtgagecage§y420 acgtgtgtgg

CogaggRgal {eeRARIgHNAGYREE CAMAacOliy 9Tk 5 kY3 S tedd 1 dbBic2k%> PRT £243> Penaeus
monodon <400> 9 Met Pro Thr Gin Leu Leu Val Gly Met Leu Met val Leu Ser Leu Thr 151015 Ser Thr

Ser 3T CHREFYr KAFRHTERr EIGREIITVHIESS BHE ASpPG2856 EIRIENT LD lle GIyBRsp Thr met Ser
His Wataysdas Thrdebeghea Ipd04bgkha Ajaafg R Hisasek ArgtVahSearcdegtSer AlagAgp Thr Asp Asp

cctegecagt accgectgeca tceocecgggoc ttgaatccga tgegatattt cgaaatggtt 300
agtcaggacc tgataagaga ccacctggtg agccccgarg ccgegcacge cctegtcaag 360
acatccrgga ggcgcgegaa gagatcctac aacgtgcagg atgagtgctg caaccacgtg 420
agccagegga cgtgtgtgge ggaggagatt ctggagtatt gcgaggaccce gtacttctaa 480
<210> 6

<211l> 159

<212> PRT

<213> Penaeus monhodon
<400> 6

Met Pro Thr GIn Leu Leu val Gly Met Leu Met val Leu Ser Lgu Thr
1 5 10 1

Ser Thr Sser gar Cys Tyr Asn val Egr Gly Ile Pro val égp Phe Asp
0

Cys Gly Asp Ile Gly Asp Thr Met Ser His Ile Cys Lys Thr Phe Pro
35 40 45

Thr Ala Arg Pro His Ser Arg val ser Arg Ser gga Asp Thr Asp Asp
50 55

Leu Trp Gln Asp Thr Arg Ala Gly GIn Thr Thr Pro Ile Asp Leu Leu
63 70 75 80

Pro Arg Gln Tyr Arg Leu His Pro Arg Ala Leu Asn Pro Met Arg Tyr
85 90 95

Phe Glu Met val Ser Gin Asp Leu Ile Arg Asp His Leu val Ser Pro
100 105 110

Glu Ala Ala His Ala Leu val Lys Thr Ser Gly Arg Arg Ala Lys Arg
115 120 125

Ser Tyr Asn val Gln Asp Glu Cys Cys Asn His val Ser Gln Arg Thr
136 135 : 140

cys val Ala Glu Glu Ile Leu Glu Tyr Cys Glu Asp Pro Tyr pPhe
145 : 150 155
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505560 Leu Trp Gin Asp Thr Arg Ala Gly Gin Thr Thr Pro lle Asp Leu Leu 65707580 Pro Arg Gin Tyr
Arg Leu His Pro Arg Ala Leu Asn Pro Met Arg Tyr 859095 Phe Glu Met Asp Leu lle Arg Asp His Leu
Val Ser Pro Glu Ala Ala 100105110 V258 ST25.txt His Ala Leu Val Lys Thr Ser Gly Arg Arg Ala Lys
Arg Ser Tyr Asn 115120125 Val GIn Asp G\I/Li %ygﬁgs Asn His Val Ser GIn Arg Thr Cys Val Ala
130135140 Glu Glu lle Leu Glu Tyr CyS Glu B\Sp 73" VAF Pro 145150155 <210> 10 <211> 1700 <212>
DNAZRLE3>Penaeus monodon <400> 10 gaggtgctgc cacacacagg acagggcaag ttctctgecc ggcecttacce
tgaté%%%g%%ﬁ%@:cattcaag gttgtgcgtg taccctcact cettcacttt ccegtatect cececaccatal20 ccecaccactc
cagttofcsa cetggaaccadasteagatc tctccaccaa tcectccacal80 aaaaccactc catcaaccct acgtatttge
taacicctcc acctcccctc tatccacccc240 tcctatccta ttatccctcc tecttttcca ctcettctcat agacacaaag

aaa é%%@%%%@ a5¢aa5I596 [9ESlERCYS FUGIREOERS ICagralok FaCicage i aligaugaads toctgatggt
cctctccctg acttcgacgt caagctgcta caacgtcacg gggattcctg420 ttgacttcga ctgcggtgac atc%%cgata
Cca@ﬁﬁq@é%@ééa@gégﬁﬂt%&@éaCt ccttcacttt cccgtatcct ccccaccata

cccaccacte cagttctcocca cctccaacce tcctcagate tctccaccaa tccctccaca 180
aaaaccactc catcaaccct acgtatitgc taactcctece accteccete tatecacecc 240
tcctatccta ttatccctoe toettttcca ctottetcat agacacaaag aaazaaatga 300
accaactcgc tgectcacgce acctacggec tcggcatgee cactcagetg cttgtgggaa 360
tgctgatgygt cctctecctg acttcgacogt caagctgcta caacgtcacg gggattectg 420
ttgacttcga ctgcggtgac atcggegata ccatgagtca catctgcaag acgtttcocca 480
cagccecgges teactegega gtgtcecaggt cagcetgatac cgacgacctc tggcaggaca 540
cgagagcagy tcagaccacg cccattgacc tgcttcctcg ccagtaccge ctgeatcccc 600
goggccttgaa tccgatgoga tatttcgaaa tggacctgat aagagaccac ctggtgagec 660
ccgargccge gcacgccctce gtcaagacat corggaggcg cgcgaagaga tcctacaacyg 720
tgcaggatga gtgotgeaac cacgtgagec agcggacgtg tgtggcggag gagattctgg 780
agtattgcga ggacccggta ccttagtctc ccctggeggt ttcotgtcata tgegatgttc 840
rctowttatt acactttttt tgctaatyct tacagatata cagtatatge atagcgeatt 900
ctgataacac atatgtatat tttatakgtg tacaatgtgt gttaaaacaa attcattgtg 960
ttctectctgt ttcacaaggt agaatataat cctatecttt tgatagtaat ttactcgeat 1020
acacgcttgt aaatcttgtt ttcgtetegt gtggttttga tctacattct tcttcatgta 1080
tgatttctag atgtgagagt aagtaggcaa gttatctctc gaatgaaatt cgaaatcagg 1140
caaatcagty attaacatit ctcccttctg rttccccagt acttctaaac cttgaacctg. 1200
acctgaccta tggccttcct aacctctceta agtggagtcg tcagtggtec atggoeccacc 1260
catcctcctt acaacagtet tecggtgacct gatcatatgg cctctccatc ctctcaatga 1320
cctgacctca acccaygggt coccccttct ttaggoccaag tetttgegga cctgacccaa 1380
accgaggett ¢tctaaccct cctctgatga gtitgtaata aaaataaccg goctggtgac 1444
ccaagttctc atgaatttga cttaatctge aattaatgac ccgttagagt cctttcaatg 1500
atgtctgcca aaagtagcgt tacattccat ttttctttte gaktawtagg ccccagagta 1560
attcttgacc tcaactitct aaaaaaaaat aygtatattc agrgcaagaa ctattttcat 1620
tcatgttctg tcaatttctt yggegtcata atttctttct atccttttat taaacaaaat 1680
aaataaaaga taaccataca ttaacaaagg tgtgatacaa agacataaaa gatatcaaag 1740
trcagtactt tctttcgett tttctattit tatctttcga ttttccgaac gtittaaagt 1800
ttctaacttt tatcccyctg taaaaataaa gttgacagac gataataaaa agcaataatg 1860

Page 11



cagcccggcc tcactcgcga gtgtccaggt cagctgatac cgacgacctc tggcaggacas540 cgagagcagg tcagaccacg
cccattgacc tgcttcctcg ccagtaccgc ctgcatcccc600 gggcecttgaa tccgatgcga tatttcgaaa tggacctgat -
aagagaccac ctggtgagcc660 ccgargccgce gcacgceccte gtcaagacat ccrggaggcg cgcgaagaga
tcctacaacg720 tgcaggatga gtgctgcaac cacc\;/tgsaggccT ?,?c acgtg tgtggcggag gagattctgg780 agtattgcga
ggacccgtac ttctaaacct tgaacctgac ctgacctatg gct%tcc aad40 cctctctaag tggagtcgtc agtggtccat
ggcatacegadtctocttac aatag tottned gutganmigadtatatggee dactocattet etcadtgacc tgdeefcaac

cca cc9Q0.c cltt. aqg f CAga% C g ctccl ctgatgagt
ttgtﬁ%qa%ggg%gagggé%:&étgggtg%gc%ggégagl?t%tcat g%%%t%%cﬁgggat%aqﬁ%tgg étai%%aaa@tgg%ccc ggftga%oggtcc tttcaatgat
gtcttcastisagiagegita 194m chtrraaatdtticyadaairta gyt cehguyegraaagaictic aacdttlaal200
aaagzaagiay atatigagacaadaact MUlcatic MgHCIQic aatitcttyg1260 gegtcataat tictiigigg ccttttatta
aacaaaataa ataaaagata accatacatt1320 aacaaaggtg tgatacaaag acataaaaga tatcaaagtt cagtactttc
tttcg{c&tﬁ}ﬁ&g tctattttta tctttcgatt ttccgaacgt tttaaagttt ctaactttta tcccyctgtal440 aaaataaagt tgacagacga
taataaaaag qaataatgtt ttagaatcta ttcctttttt1500 Page 13 V258 5T25.txt gtgatcacct gaatatcttt tttatatata
cattat¢chla tt@jaatcag atagatcagyl560 acggyatatc agaattaatt cgtaataaaa aaatgcattt caataactga
atttcCORa 1670 a8MR A Mcctgtatct gtctittgcg aaacaataaa agcatttcaa aatcgraaaal680 aaaaaaaaaa
aaaaagaaasdl 700 <210> 11 <211> 471 <212> DNA <213> Penaeus monodon <400> 11 atgcccactc

agctijedeft Godaatgcip atigic desreEagaste (Gt icedg C60 18Rt 2B R Bt ftgat tectgbfyac ttcgactgeg

Olgagatedd LAl acGRlgde

agtcacatct
gataccgacg
cctegecagt
ctgataagag
aggcgegega
acgtgtgtgg

gcaagacgtt
acctetggea
accgeetgea
accacctggt

agagatccta

cggaggagat

tcctgttgac
tcccacagcec
ggacacgaga
tecceegggec
gagccccgar
caacgtgcag

tctggagrat

ttcgactgcg
cggccteact
gcaggtcaga
ttgaatccga
gcegegeacyg
gatgagtgct
tgcgaggacc

gtgacatcgg
cgcgagtgtce
ccacgeccat
tgcgatattt
ccctegteaa
gcaaccacgt

cggtacctta

cgataccatg
caggtcaget
tgacctgcett
cgaaatggac
gacatccrgy
gagccagegg
g

120
180
240
300
360
420
471

<210> 9

<211> 156

<212> PRT

<213> Penaeus monodon

<400> 9

Met Pro Thr GlIn Leu Leu Val Gly Met Leu val

1 5 10

Met Leu Ser Leu Thr

15

Thr
25

Ser Thr Sser Ser vai Ile val Phe

20

Cys Tyr Asn Gly Pro Asp

30

ASp

Cys Gly Asp Ile Thr His Ile Thr pPhe

35

Gly Met

40

ASp Ser Cys Pro

Ala His

50

Thr Pro sSer Ala Thr

60

Arg Arg val Ser Ser

55

Arg ASp AsSp Asp

Thr
75

Leu Gin Thr Gln Thr

05

Trp ASD Arg Gly Pro Ile Asp Leu Leu
70

80

Gln Ala

90

Pro Arg Tyr Arg Leu His Pro Arg Leu Asn Pro Met Arg
85

95

Tyr

Glu val Glu Ala Ala

110

His
105

Phe Met Asp Leu Ile Leu ser Pro

100

Arg Asp
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agtcacatct gcaagacgtt tcccacagcc cggcctcact cgcgagtgtc caggtcagct180 gataccgacg acctctggca
ggacacgaga gcaggtcaga ccacgcccat tgacctgctt240 cctcgccagt accgectgca tccccgggcc ttgaatccga
tgcgatattt cgaaatggac300 ctgataagag accacctggt gagccccgar gecgegcacg ccctcgtcaa gacatcergg360
aggcgcgcga agagatccta caacgtgcag gatga 535% %crggcgg gt gagccagcgg420 acgtgtgtgg cggaggagat
tctggagtah@mg%@cLc,gstamwaeaélz1y<2;8>A 2 94115y1565242> PRT 413> Penaeus monodon
<400> 12 MetPro Thr Gin Leu Leu V&I Gly Met Leu Met Va&Rbeu Ser Leu Thr 151015 Ser Thr Ser Ser
Cys Tyr Asn Val Thr Gly lle Pro Val Asp Phe Asp 202530 Cys Gly Asp lle Gly Asp Thr Met Ser His lle
Cysuays dtw Rep Rna 354045sTheflaiArgLrosklhis Ser Arg YalkSsrsAvg 1SenAla Asp Thr Asp Asp
505560 188 Trp Gin Asp Thr AfpAla Gly GIn Thr Thr B8 lle Asp Leu Leu 65707580 Pro Arg Gin Tyr
Arg Leu His Pro Arg Ala Leu Asn Pro Met Arg Tyr 859095 Phe Glu Met Asp Leu lle Arg Asp His Leu
Val St R GlieAlze Ala1L00$05ME0 ¢His Al LoV Lys'd hr ser Gly Arg Arg Ala Lys Arg Ser Tyr Asn
Pagé4f4 V258 ST25.1xt 118920125 val Gin Asp Bl Cys Cys Asn His Val Ser Gin Arg Thr Cys Val
Ala

<210> 10

<211> 1700

<212> DNA

<213> Penaeus monodon

<400> 10

gaggtgctgc cacacacagyg acagggcaag ttctctgoece ggecttacce tgatccaaga 60
accattcaag gttgtgcgtg taccctcact ccttcacttt cccgtatcct ccccaccata 120
cccaccacte cagttctcca c¢ciccaacce tocteagate tetccaccaa tccctecaca 180
aaaaccactc catcaaccct acgtatttge taactcctcc acctccccte tatccaccce 240
tectatecta ttatccctee tectrtteca ctcttctcat agacacaaag aaaaaaatga 300
accaactcge tgecrcacge acctacggec tcggcatgec cactcagety cttgtgggaa 360
tgctgatggt cctctccctg acttcgacgt caagctgota caacgtcacg gggattcctg 420
ttgacttcga ctgeggtgac atcggegata ccatrgagtca catctgcaag acgtttccca 480
cagcecoggec tcactcgega gtgtccaggt cagetgatac cgacgaccte tggeaggaca 540
cgagagcagg tcagaccacg cccattgace tgctteotcg ccagtaccge ctgeatcccee 600
gggcettgaa tccgatgega tatttcgaaa tggacctgat aagagaccac ctggtgagcc 660
ccgargccge geacgcccic gtcaagacat ccrggaggog cgcgaagaga tcctacaacy 720
tgcaggatga gtgctgcaac cacgtgagcc agcggacgtg tgtggcggag gagattctgg 780
agtattgcga ggacccgtac ttctaaacct tgaacctgac ctgacctatg gcocttcctaa 340
cctctctaag tggagtcgtc agtggtocat ggoccacccea tectecttac aacagtcette 900
ggtgacctga tcatatggcec tctccatect ctcaatgacc tgacctcaac ccaygggtcco 360
ccccttettt aggecaagic titgoggace tgacccaaac cgaggctict ctaaccctec 1020
tctgatgagt ttgtaataaa aataaccgge ctggtgaccc aagttctcat gaatttgact 1080
taatctgcaa ttaatgaccc gttagagtce tttcaatgat gtctgccaaa agtagcgtta 1140
cattccattt ttcttttcga Ktawtaggcec ccagagtaat tcttgaccte aactttctaa 1200
aaaaaaatay gtatattcag rgcaagaact attttcattc atgttetgic aatttettyg 1260
gcgtcataat ttctttctat ccttttatta aacaaaataa ataaaagata accatacatt 1320
aacaaaggtg tgatacaaag acataaaaga tatcaaagtt cagtactttc tttcgetttt 1380
tctattttta tctttcgatt ttccgaacgt tttaaagttt ctaactttta tccceyctgta 1440
aaaataaagt tgacagacga taataaaaag caataatgtt ttagaatcta ttcctitttt 1500
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130135140 Glu Glu lle Leu Glu Tyr Cys Glu Asp Pro Tyr 'he 145150155 <210> 13 <211> 2008 <212>
DNA <213> Penaeus monodon <400> 13 aaatcaaact gtatttttat ctcaaccaca aaacatccca acaagcagac
agtgccttct60 ctttccctta cagtgtccag gtcagctgat accgacgacc tctggcagga cacgagagcal20 ggtcagacca
cgcccattga cctgcettcct cgecagtace gectgeatge, eggggeettg 180 aatccgatge gatatttcga aatggttagt
caggtanaag atatiictiadtaatigtaazétacacsatinte Acanatalch geiaataitaagtaicigsa agttastant ctictgtggt300
gttcgtgatt cttaattgca ta{%%:%[ttatt ttcagttctc agataatatt catac%%ac%GO gttg&%ctacta gtttaaggggccttcatata
taacHt8d¥t iitafyaditt Ygf@fﬁ%ﬁ@%t A 45R5 A AER §aRHRLGE ceadtatyta cetgehaggt
agaaggiisiitattictggagtiactgcataatiptgtacaca Saatagastetagtasasga aeggattcct5 4B e catgecac
agg%%%tga%t %%gaggcgga?act gtgagcc ccgargceecge geacgeectc600 gtcaagacat ccrggaggeg,cgcgaagaga
tcctacaacgatgcaggaa}ga g?gc gcaac660 cacgtgagcc agcggacgtg tgtggcggag gagattctgg agtattgcga
ggacccqgta720 ccttagtctc ccctggeggt ttetgtcata tgcgatgttc tcwectttatt acactttttt780 tgctaatgct tacagatata
cagtg C aﬁgcgcatt ctgataacac atatgtatat840 tttatakgtg tacaatgtgt gttaaaacaa attcattgtg ttctctctgt
ttcacaaggtooiagaatataat cctatccttt tgatagtaat ttactcgcat acacgcttgt aaatcttgtt960 ttcgtctcgt gtggttttga
tctacatértctieird TgBRRetRy atgtgagagt1020 aagtaggcaa gttatctctc gaatgaaatt cgaaatcagg caaatcagty
attaagatt108Q ctcccttetg tttccccagt acttctaaac cttgaacctg acctgaccta tggecttcct1140 aacctctcta

agtggagicgaicay tggtcg atggeopemi tatdatcttyataatagterk2@ecttc gacgtcaage 60
rgctacaacg tcacggggat toctgttgac ttcgactgcg gtgacatcgg cgataccatyg 120
agtcacatct gcaagacgtt tcccacagee cggectcact cgogagtgtc caggtcaget 180
gataccgacg acctctggca ggacacgaga gcaggtcaga ccacgceccat tgaccigett 240
cctogecagt accgectgea toocecggygoe ttgaatccga tgogatattt cgaaatggac 300
ctgataagag accacctggt gagcecccgar gocgogeacy ccctegtcaa gacateergg 360
aggcgegega agagatccta caacgtgcag gatgagtgcl gcaaccacgt gagecagegy 420
acgtgtgtgg cggaggagat tctggagtat tgcgaggacc cgtacttcta a 471
<210> 12
<211> 156
<212> PRT
<213> Penaeus monodon
<400> 12

Met Pro Thr Gln Leu Leu val Gly Met Leu Met val Leu Ser ;gu Thr
1 5 10

Ser Thr Ser Ser Cys Tyr Asn val ggr Gly Ile Pro val %gp Phe Asp
20

Cys Gly Asp Ile Gly Asp Thr Mgt Ser His Ile Cys zgs Thr Phe Pro
35 4

Thr Ala Arg Pro His Ser Arg val Ser Arg Ser g&a Asp Thr Asp Asp
50 55

Leu Trp GIn Asp Thr Arg Ala Gly GIn Thr Thr Pro Ile Asp Leu Leu
65 70 75 80

Pro Arg Gin Tyr Arg Leu His Pro Arg Séa Leu Asn Pro Met ggg Tyr
85

Phe Glu Met Asp Leu Ile Arg Asp His Leu val Ser Pro Glu Ala Ala
100 105 110

His Ala Leu val Lys Thr Ser Gly Arg Arg Ala Lys Arg Ser Tyr Asn
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tcggtgacct gatcatatgg cctctccatc ctctcaatga cctgacctca acccaygggtl260 ccccccttct ttaggccaag
tctttgcgga cctgacccaa acccgaggct tctctaaccc1320 tectctgatg agtttgtaat aaaaataacc ggectggtga
cccaagttct catgaatttg1380 acttaatctg caattaatga cccgttagag tcctttcaat gatgtctgcc aaaagtagcgl1440
ttacattcca tttttctttt cgaktawtag gccccagagt qaligtigascieaactttc1500 taaaaaaaaa taygtatatt cagrgcaaga
actattttca ttcatgttct gtcaatttct1560 Page 15 V258 5725.txttyggcgtcat aatttctttc tatcctttta ttaaacaaaa
taaataaaag ataaccatac1620 attaacaaag gtgtgataca aagacataaa agatatcaaa gttcagtact ttctttcgct1680
ttttctattf Eaictileg atiicegaagytitanag dtigiaact tatneoyeil 40 ¢lanqaataa agitgacaga cgataataaa
aagcaataabgttttagaat ctattccttt 1800 tttgtgatca cctgaatawlttttttatat atacattatc gtattggaat cagatagatc1860
agyacggyat atcagaatta attcgtaata aaaaaatgca tttcaataac tgaatttccg1920 ataaaaaaat ttcmcctgta
tctgtettlt grgaprcaalaaaageaiticaaanicaspl 9B agatatgaat cettgcttge aacagetg2008 <210> 14 <211>
25 <P> DNA <213> Artificifll Sequence <220> £223> Primer <400> 14 tatgacagaa accgccaggg
gagac25 <210> 15 <211> 25 <212> DNA <213> Artificial Sequence <220> <223> Primer <400> 15
aggtaromgg Iegtcgcaat actcc25 <210> 16 <211> 25 <212> DNA <213> Artificial Sequence

<211> 2008

<212> DNA

<213> Penaeus monhodon

<400> 13

daatcaaact gtatttttat ctcaaccaca aaacatccca acaagcagac agtgocttct 60
ctttccctta cagtgtccag gtcagctgat accgacgacc tctggcagga cacgagagca 120
ggtcagacca cgcccattga cctgettect cgeccagtacc gectgeatce ccgggoctty 180
aatccgatgc gatatttcga aatggitagt caggtaacag grattitctta ttaatigtaa 240
caccattatc acaaatatct gataatatta agtatctgca agttcctatt cttctgtggt 300
grtcgtgatt cttaattgca tagcattatt ttcagtictc agataatatt gcatactgac 360
gtgcgetaca gtttaattac ccitcatata taacatcact tttatgtaat crtacctigt 420
gacatataga aacatacaac gatagictgc ccactaagta cctgcgaggt agacggrtct 480
atttctgecag tactacataa tatatacaca aaatagactc tagtacacga aaggattcct 540
gccatgecac aggacctgat aagagaccac ctggtgagec ccgargccge geacgcocte 600
gtcaagacat ccrggaggceyg cgcgaagaga toctacaacg tgcaggatga gtgctgcaac 660
cacgtgagcece agcggacgtg tgtrggcggag gagattctgg agtattgega ggacccggta 720
cctragtctc ccctggeggt tictgicata tgegatgttc towetttatt acactttttt 780
tgctaatgct tacagatata cagtatatge atagcgceatt ctgataacac atatgtatat 840
tttatakgtg tacaatgtgt grtaaaacaa attcattgtg ttctctetgt ttcacaaggt 900
agaatataat cctatcctii tgatagtaat ttactcgeat acacgettgt aaatcttgtt 960
ttcgtctcgt gtggttttga tctacattct tettcatgta tgatttctag atgtgagagt 1020
aagtaggcaa gttatctctc gaatgaaatt cgaaatcagg caaatcagty attaacattt 1080
cteceeottotg tttccocagt actictaaac cttgaacctyg acctgaccta tggocttoct 1140
aacctcicta agtggagtcg tcagtggtce atggeccacc catcctectt acaacagtct 1200
tcggtgacct gatcatatgg cctctccatc ctctcaatga cctgacctea acccaygggr 1260
ccccocttct ttaggccaag totttgegga cctgacccaa acccgagget tctctaaccc 1320
tcctctgatg agrttgtaat aaaaataacc ggectggtga cccaagttct catgaatttg 1380
acttaatctg caattaatga cccgttagag tcctttcaat gatgtctgece aaaagtagcg 1440
ttacattcca tttttctttt c¢gaktawtag gececagagt aattcttgac ctcaactitc 1500
taaaaaaaaa taygtatatt cagrgcaaga actattttca ttcatgttct gtcaatttet 1560
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<220> <223> Primer <400> 16 ctggcggttt ctgtcatatg cgatg25 <210> 17 <211> 25 <212> DNA <213>
- Artificial Sequence <220> <223> Primer <400> 17 gtctcccctg geggtttctg tcata25 <210> 18 <211> 20

v258 5T25.txt <212> DNA <213> Artificial Sequence <220> <223> Primer <400> 18 acacaggaca

gggcaagttc20 <210> 19 <211> 20 <212> Altificial Sequence <220> <223> Primer <400>

19 tccctccaca aaaaccactc20 <210> 20 <2115 20 <212> DNA <213> Artificial Sequence <220> <223>
Primtegad@ssPratttcttte tatcctttta ttaaacaaaa taaataaaag ataaccatac 1620

attaacaaag
ttttctatit
gtaaaaataa
tttgtgatca
agyacggyat
ataaaaaaat

aaatatgaat

gtgtgataca
ttatctitcg
agttgacaga
cctgaatatc
atcagaatta
ttcmectgta

cettgettge

aagacataaa
attttccgaa
cgataataaa
trrtttatat
attcgtaata
tctgtctttt

aacagctg

agatatcaaa gttcagtact ttcttteget

cgttttaaag
aagcaataat
atacattatc
aaaaaatgca

gcgaaacaat

tttctaactt
gttttagaat
grattggaat
tttcaataac

daaagcattt

ttatcccyct
ctaticcitt
cagatagatc
tgaatttccy

caaaatcgryg

1680
1740
1800
1860
1920
1980
2008

<210>
<211>
<212>
<213>

14

25

DNA

Artificial Sequence

<220>
<223> Primer

<400> 14

tatgacagaa accgccaggg gagac 25

<210> 15

<211> 25

<212> DNA

<213> aArtificial Sequence

<220>
<223>

<400> 15
aggtaccggg tcctcgcaat actec

Primer

25

<210>
<211>
<212>
<213>

<220>
<223>

16

25

DNA

Artificia’l sequence

Primer

<400> 16

ctggcggtit ctgtcatatg cgatg 25

<210>
<211>
<217>
<213>

<220>
<223> Primer

<400> 17
gtctcccctg goggtttctg tcata

17
25
DNA
Aartificial Sequence

25

<210>
<211>

18
20
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tctggggcct attaatcgaa20 <210> 21 <211> 21 <212> DNA <213> Atrtificial Sequence <220> <223>
Primer <400> 21 acgttcggaa aatcgaaaga t21 <210> 22 <211> 19 <212> DNA <213> Artificial
Sequence <220> <223> Primer <400> 22 gtgctgccac acacaggacl9 <210> 23 <211> 16 <212> DNA

<213> Artificial Sequence <220> <223> Pr;j
V258 §E25dxk <210> 24 <211> 22 <212>

A<213>

§4919>t§§ gcacgccctc gtcaagl6é Page 17

Artificial Sequence <220> <223> Primer <400>

24 tcdadgaattartidtygigdcseagene210> 25 <211> 18 <212> DNA <213> Artificial Sequence <220>
<2233-Rrimer <400> 25

<223>
<400>

Primer

18

acacaggaca gggcaagttc

<210>
<211>
<212>
<213>

<220>
<223>

<400

19
20
DNA
Artificial Sequence

Primer

18

tcectccaca aaaaccactc

<210>
<211>
<212>
<213>

<220>
<223>

<400>

20
20
DNA
Artificial Sequence

Primer

20

tctggggect attaatcgaa

<210>
<211>
<212>
<213>

<220>
<223>

<400>

21
21
DNA
Artificial Sequence

Primer

21

acgttcggaa aatcgaaaga t

<210>
<211>
<212>
<213>

<220>
<223>

<400>

22
19
DNA
Artificial Sequence

Primer

22

grgctgccac acacaggac

<210>
<211>
<212>
<213>

<220>
<223>

<400>

23
16
DNA
Artificial Seguence

Primer

23

gcacgccctc gtcaag

Page 17
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20

20

21

19

16



ccagtaccgc ctgcatccl8 <210> 26 <211> 19 <212> DNA <213> Artificial Sequence <220> <223>
Primer <400> 26 ggctcaccag gtggtctctl9 <210> 27 <211> 38 <212> DNA <213> Artificial Sequence
<220> <223> Primer <400> 27 taatacgact cactataggg atgcccactc agctgctt38 <210> 28 <211> 39
<212> DNA <213> Artificial Sequence <22955§2§_§2>5 P{Lr{]er <400> 28 taatacgact cactataggg
ctaaggtacc gggtcctcg39 - )

<210> 24

<211> 22

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 24

tcaagaatta ctctggggeco ta 22
<210> 25

<211> 18

<212> DNA

<213> Arvificial Sequence

<220>

<223> Primer

<400> 25

ccagtaccge ctgcatcc 18
<210> 26

<211> 19

<212> DNA

<213> Artificial sequence

<220>

<223> Primer

<400> 26

ggctcaccag gtggtctct 19
<210> 27

<211> 38

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 27

taatacgact cactataggg atgcccactc agctgctt : 38
<210> 28

<211> 39

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 28

taatacgact cactataggg ctaaggtacc gggtcctcg 39
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