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NOVEL CRUSTACEAN ANDROGENI C GLAND HORMONE The present
invention relates to a novel crustacean androgenic
w@b@ndodses nrone. More specifically, the inventiPOI/EP2009/052587

relates to r d from
Penaeus HDHO g%ﬁgsgggéﬁbgg%Nggfﬂ%ggI?hr?%%r to the

use of said horrmne to influence the sex ration in
hri np tures, and to set

rawn and nono
The Rigep0t Bwenfion spRES I 2novet & Usiaregdnstropsac iR A harmone. More
speciioglly, ttee gRRAtIOM rélémﬂ’erﬁnsartd”reg@mf: glahdsiexrmone derived from Penaeus

monq%g;‘l.eﬁ\]r}qellrj]wat r:lt%dpllggqr&fngla?r t éaégpfc%bvat | e\%rjrﬁ}ﬂjen%&e sex ration

in prava éhcﬁﬂﬁ'ﬁrhpﬁéulwli’ébeén@ltd Eét\@t m@mbs@&%umaﬁaau%ma@@mo the use of the
Junbo tiger

r r awn,
normii Sibits sfter HeOB Bt IhaRAT g deBraEBtiat o G ot
Shrmﬁ%dd’mawn)cultlmlc{jrh' ahtdc:ttdotel |$(atv©ﬁl/ |hfﬂ)oﬁéhtgac():8\hpl Al Gver thzeoworld The main
agua ro 1 on O abou on in
specig s pHLYSI AR A GO TPE o0 AT DA, PR i fagpprawn, Jumbo
tiger BMirAY, yBI§<l;H tugetqirmln | Blué figeAPRINNG B3ashrinip. Chlnﬁmnlmdmvated in Asia,
ai |l an an a acultt ctlo t hat )s_)
with egwg@t%et%o@ctl%% u %‘ﬁ(ﬁ) g)@ SBe Q§S and Penaeus vannamei

(Whlt@l@g%ﬁldﬂnbuwmté shrin@), rﬁarrw tmécﬁlﬁtthé Izwer@é@bhku # China and Thailand,

win WACE R N STy AU NS R BCE Lol TS ose soccie,
aqua@flﬁukeﬁﬂs%ﬁm@t@@ﬂb@ﬂtarﬂTfhaihy(fatpm As nost Penaeus sp. are
Incre%?m%a?ra Qéjsrfma%gé;Hlt g‘l%gg ug |%dré?1ggﬂg1lecvi}%ts§ﬂ9r%§ ré fo? trlleoéevelopment
of maeelbffidieatprodilictibAdystemspect, several groups have tried

As mtgo nvaeelﬂgtggi %rlglt ?%Lgl)ysg E%ﬁ ﬁ-rl ¥ fc{?@%ﬁﬁ%ﬁn% 9?@) ael‘ lot of effort has
been @aidah Beting YipinfordiseX bulffed. & thahredpbe@nskvees @rcmpsemve tried to develop
rellab&g%&%lgrg l%z?{ﬁrﬂ%ﬂtd%al n| ngé@ngﬁe%ﬁ gqlhzgr%gr?%ex cultures could be
obtaifgp beae hiitrd Tsetr@tldirﬁmip%rnG%gbylctﬁﬁ( heetonehadmtthe androgenic gland, as
asc A S LAE S ogt B G GRS oS e RS oS, B hlered by e
fact ta2 QR tretdse rof bedar@ifiodomsdidlamd hont®ngeoeoftthi@bensencoding is not known.
RocoRlFUSR L R B0 et S B0 S35 R0 fgssoo n o
andrdmylcb@am?m of e Angtralandﬂ::d@rﬁsh graax qeeigtdingtzodhizgmay be an
mtereﬁg?g 9%r{d| dr 0 (?Pplggzélg,y clggpgggr e aﬂgpq%tsﬂligfgiﬂlgeéoer%ﬁne S'but its effect is
not yBf amngratémrmmvaw &okﬁ@WBIog@@bam pRRAISCH ut@rmﬁ&r are known today.
S e RSB 5 (e 0 Y o 12O mber o
prawi\eid| @HiﬂrﬁpIsféqbék&:e@aér@baﬁeilsbleamdt%ydbﬂaba;*,e%ﬁtarﬁhay thédefact that the
interspBtiSe RBRGIogs is Irobatifiow Sif BhyPall y Tow - i1 any.

Surprisingly, in an AFLP-based transcriptomic profiling experiment in the black tiger shrimp
(Penaeus monodon), we identified 2 androgenic gland-specific DNA fragments homologous to
isopod ‘androgenic gland hormone’ and crayfish ‘insulin-like androgenic gland’ factor. By
further cDNA sequencing and RACE experiments, we identified four mRNAs, termed
PmAGH1, PmAGHZ2Z, PmAGH3 and PmAGH4, most probably originating from a single gene by
alternative splicing. Even more surprisingly, treatment of genetically female juvenile shrimp
using recombinant Pm_AGH1, Pm_AGH2, PmAGH3 and/or PmAGH4, had masculinising
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Surprisingly, in an AFLP-based transcriptomc
profiling experinent in the black tiger shrinp
W@ Benaewsss nonodon) , vve | dentified 2 androgeni cPCT/EP2009/052587

| and- cific. nent 0 i sopod
erteotd, BRI el WA ot HUTRWosn B U EGH DL RS RASTAEE fogok-down o
Pm /ecsudmgﬁmeHgJ IamAGHsaaﬁdwr PriBYGH4r t her cDNA sequenci ng

A flrsgﬂﬁ@aAcﬁh melg:ﬂ%@éetgﬂ(ﬂ)r&tﬁhf cteﬁiD qm ﬁeo%rgﬂpyonsstmg of SEQ

ID N‘OBJ SEQ}EID NG Gf rORQaDSNNGI @n(gSIEfE) by Nel 121 siakind€tant or variant thereof.

ot BB S L LS LS H A g o ety i sird o
PenaBig AloHddon. Rmtéétsiand Rané&its asrudsombddnittre huthints and variants with at

east § ey s B e B AS o SRsP Bl A BrosiP ke mutants

and vanﬁ’tﬂtﬁ%&old@'ﬁ%ﬂﬁctﬁi&dbgrmé%%ﬂﬁd%y Aelfrinosrhormes prsdt (mésddﬂﬁlzatlon or
/ention |§ an i sol at.ed protgln selecnﬁﬁ fromthe |
feminigoligih WERSTANBrT BrIGHOIINRE SEOPPBIG: §YeSEyPBIRleGbly, said
mutarﬂ@@tnSEerbEhsPéré_&etaﬂf ng}ltﬂwm_aéltqllﬁllz?w d:zﬂjfﬁat:ltji bﬁtf%ofsolated proteins with
r Vo S, tein is_is rom a Penaeus
SBQE%cheggbﬁBW£%%S%£L&£§Igof%Epéﬁ%@%ﬁgted f r om Penaeus
AnotHepaepkes of Matidvdnsiomitth MadléiaRtiel fRYniRS, CE{)nlcb@dg Berétemr & cording to the
mvenﬂ%h:ltlﬁciﬂgna%ldv %_rﬁ%%tga%\%sgg?{ﬂé e%tsnt tée?%@ Ii‘glg tCI 'taé/d, %gluding but not
limite®Prtefragszehyer REAQ sngbagtteﬁnda@dawxardmes stdireiedi D lNAgin@mddln}g genomic
S, rre sur ed b th e}r horrmne ef f ect

DNA ?pﬁ)télgﬁﬁ]’ WI iirgR-exgn OrERIsA I%t 8?] sm(ﬁst é%rm Hbe %lécleclc acid fragment
is Ilmmnmbom@%q%ac@Wmu@)oonﬁdneél othef §ecpJ’e@E@if &ldhyas, but not limited
and variants are retai

to, 5 RASE WA S ILSTies: (PUAoD el otta igh Gevempler and ferminator
sequert@s) dAhdNnBonSEQefeRbl, GaidSQdidadid fragmeb€drhrishls ISEQ ID N° 2, SEQ

. e S f _the ntion is nucl eic acid

i N SR R GE SaRE o BB Aiebfering Co L e

Still anBthenbssett oNkh@hrWe(htlalﬁ:Isdadﬁlﬂ(ﬂ@U%tjﬁ fragpnans ednipeising SEQ ID&° 1, SEQ
Aany. i ed t :

o NID6El I R R e RE ROl BT ElocinAl vt complement,
ora th@tJorialnCrbgﬁhleﬁgth@edfbjmcfu%%naw@@hﬁrﬁ asi lIsledIHeﬁ:e is, as a non limiting
Nn- exo sat | S S est f.or e
examplh AR 1 Pl heReedSs prifet fod oBlsThort ot aigient BBt can be used
as anﬂmem obsg RNIAl fsayowopulatiey belapressignences such as,

quence

AnoEg gapekt of edBiunR L Pe B oL PG RGLEP aliidonar I RaLag o modiy the
sex ra@Rmuiansra®ns andhtimps.oPeferftief sdidblawnsséd shrimisl igdiengati the family of
ponab BB AR ST 070 S e e sy
said @hwh beShriw;erstFPmeusmwmi ei c aC| d fragnent,

Still alcr% rrfglpg(ﬁ.éﬁﬁge 6r|]V E%\ stFF]% Ysg E) n SE%)!?\(Q? {}l@émoernt gg(%rding to the
inventionTEd @Rty theosexaraftion di ipeavirs b stgimeyat Ptré’fefae)qf sav%l prawns or shrimps
belon];gu[o%he ?ann%|y c])cfrlgl&ael aeag’veunsr%gre preFerabsiy sa% prawn or slmmp iS g Penaeus
species, most preferably said prawn or shrimp is Penaeus monodon.

Yet another aspect of the invention is the use of a nucleic acid sequence according to the
invention to determine sex in prawns or shrimps. 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. Indeed, on the base of the
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exanpl e, a fragnent that can be used as priner for
detection, or a fragnent that can be used as antisense
WRMAIB096S RNAI for downregul ating the expressPOIEP2009/052587
f th i_nvention

Anot her ect s th
soquia PP b GRS T HEF PRIoRREIUGE Il pyeyAlgp geipers that can
be uséalt(b MRabure @@a@mpr@ésu@hbﬂ tﬁé%ndngélﬁle @%hh)épeéim gerfy. awns

shri Qn othe f of . Penaei dae, .
Yot Rl SRRLPLGR I aleh I8 SRR Giering (s £ pahEagtire in prawns or
shnmﬁ@E‘chrﬁ;Snsm@)&ie @geebeeambneursaha#op@amum a?hr?]dmmlﬁg to the invention.
not the I nventi

d
Prefofably, g ABWEF o8 SATEPEPEoRa 4t B ceBiapry epanpereeraly
said prﬁWﬁlﬁirlsbrmbGB Hmélné&ust é‘r%c&a%}(mbatt pr@f@r@tﬂy paia\WRsNOOr shrimp is Penaeus
or s

i mps_bel ong t
moniR: FERedy P MetRadha ol bff Hovd Bpiér"af?fgﬁﬁvﬁ?%ngemgles can be
convgHed\Wntdd asdy 1AM rrasivély, Péxpredsiors BREbE fhjediios tof Rintifsehed IRNA, dsRNA

oo Bl B PR e Bl 4R S o9 Ay RS g fominzes
the aBRGKIENAS aBCLHRITHING, Taﬁtlgdilﬁes rwrenstrably §|@g|deih@rmm&)cﬁjee<s or camelid
re

h
antiodfed o B RO rTE Risct S LR bR B LG P gias ofiiednvention can

be uset & %rnanhxlzytr&aqbréwpg amhrMpss hsnnmﬂhe §urﬁle5’©ﬂﬂ6|b|$oﬁ%mem$s thereof, the

erably said or, shr aeu
geneinoabTIOPHRBILE PoRCT IS ORAdE s P LSRG BRATDs ent ed.
Anottielr dspelofi thelsn'edior e apReBon cﬁksbttﬂngd.lp 8 rhdvdsak teult@e in prawns or
rimers that. can be used % nmeasur e

. devel o
shrimg FRSBTSNG et FeOaNar Bhe el o it aart Pecling. oyle invention.
Prefeedbof, Bard @rapas tor @hritpe belovignd |trw1fanslya)frrw:7la9ldlaefe\mtmomgpreferably

said GtRwR (L BNBTE 15 BHSOERES SRaRr MASHATEIeGTLY B rauhB HiAg s Penacus
monddonl gterratiesty an. prdﬂéﬁ?nf %fca(b}‘dy\g $@l e pin@antsonorcoslar ibgpsised in  sex

deterBiaRa Ko o SBSAIY p SO GT Mg At EOBLadRUL s, pipiell according to
the mversﬁonpbefdeeaniey abaivel PUcvaNtibbdys ban B ubsd,RenRwKs limiting example, in

nodon d, nj.ecting the prqotejn into un ,
an EJRRRAT aloch e eabonPulif tehatabent ol Sraclls ot Bresent in the
animamal es. Al ternati vel y, expressi on and/or injection of
anti-sense RNA, dsRNA and/or RNAI will repress the

expressi on of the androgenic gl and specific protein,
and fem nizes the animals. As an alternative,

sRieg BRI Ion T 3E o UaRb Doy 17 ngment < such as.

Flgurélaﬂsbﬁ%fh@l&: a\gaaﬂnawtofttﬂi@eg@maaﬁieim ehcddiy ihevmdmmd:%and hormone,
used to_femn ni r shrinps. Using the
and 58 iR Sger RNRE R ot AR e SRS he ooy st on

of antibodies is a process known to the person skilled
[ e art. Another aspect of the invention is a
EXAIY'rQ't‘%%d of setting up a nobnosex culture in prawns or
MateBhisi angbmethoidis tb thegxappledet er m nati on using a nucleic
acid according to the invention.

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 the tail of adult males and females. All
samples were immediately snap frozen in liquid nitrogen and stored at -70 C until RNA

preparation.
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Preferably, said prawns or shrinps belong to the
famly of Penaei dae, even nore preferably said prawn
w@eooghedenp i s a Penaeus species, nost preferabP@T/BRI009/052587
prawn or shrinp is Penaeus nonodon. Alternatively, a
protein according to the invention could be used in
cDNAAFLBet ermi nation too, especially in conbination with

n_anti ag t the protein accordin
Snan g A rPOPEE G FBIES Dg eCon AUk s P sUd pegwles (n=2) and
musclés 8ghplas (&@Qﬁerblﬂnlﬁdrllzgd @mggh@-tarl Jhdaﬁelzsﬁibl JRicasigay rittogen. Total
t est oncent n andr.ogenj ¢ gl a pec
RNA 8% dFoleisiolEng 1. (RLeatsm BRfEsoPRatb afyopas assessed
specth;EoEjnﬁﬂ%ﬂyllenwdeoa)arﬁ%}egatelebtrcpmmil;ieywigﬁ qubty RNA (2d5 ug) was
nomi enco t he "andr qgeni ¢, gl and_hor no and, .
con B e 15 AT, Bl B ot o
the d$PDNAI(QEaquickAGR Giflvatiet kilCBaguml tedrngsaridyidiivere analysed by gel
|l.es: Sanpling Tissue was di ssected at the base of

exa
ebc"?ﬂ@yB?Fth wal ki ng | eg, where the androgenic gland is
AFLPsteppledwee pepsicdust edtricticm digast ofrthe Bl ENA Geing 1B3KYI. The 3’ end

ti e Was sected fromthe identi ation.in
fragmeg R VEE SRR B9 66 AUPLE NBr-BS e BROTSLE P YRESEds (DY and further
digestdulsingelesl. Rusdtrictionl site. spdficsadgptes weree ligategdbathel ¥nds of the
p frozen in liquid nitrogen and stored at -70 C
frag”l‘?ﬁ? RNA preparati on. cDNA- AFLP Snap frozen androgenic
The @iamd ligateH &sxtlﬁr@—w?,ss dmﬂédi t@b-fE U s @Uoth REIUMe S0 pl. Ampllflcatlon

osindiE RO HEEE A P L P e adr R ) o s b CHL a1 8 end i

combiisfomasith 2@l Ms@ds;ﬁtﬁﬂfﬂgphh@r‘ﬂﬂhﬂéh thesgent fragments in two. Specific

sl HE e D) AP SRR SRRE gt vas pertormed using he
Bp |gpleticd r BENBCEB psiméivgth qualadtdytld?i%s(aﬁa&lvﬁg')udm% at its 3° end in
combﬁ']%ﬂétgr\/\ét dtBtielo d upbrikfe[rzlfu{ha{\}\?qeg? edive bpgg%kftaghlglﬁékmg, %8 primer
comb(r@tlarﬁwweﬂe ri%@Be@tUéd‘rééraﬂhe@lml ddtof tr@'s@g@ﬂ’f}aghmtaual [ t y
d. were naI sed b t?@gp.ﬂ tro esi s.
I

ater AgicRag GRS kRCe 6 PBREdT EME satfigng gel. A P

labelldé 10[U}slﬂelld|ﬁg gandafdYivas Tituddd. Afek funAiggeIMtdSvasete-drying on whatmann
ated usin strr%?]aw di n-coated magnetic Dynabeads

IOaIOerl( Ij’vaﬁﬁaarf t'héa L8399 si ng Mse\. Restriction

site specific adapters were ligated to the ends of the
Sequence 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 film
and the relevant fragments were cut from the gel. DNA was dissolved in TE buffer (10 mM
Tris, 0.1 mM EDTA) and reamplified using the selective BstYl and Msel primers. Amplification
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
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 to the translated (in
4
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fragments. The adapter-ligation m xture was diluted
two-fold to a total volune of 100 m . Anplification
W@ gi0gom1Ssf Yl - specific primer with either a TPCT/EP2009/052587
bsf YI -T+0) .or C (SsfYI-C+OQ) at its 3 din
all 6 el Lo ey BiPyagarerchdBhriiseaithalie O emoloay was found.
the iARIrtebfatd Bmo Nedlmdtstéa@s{a; lwag. seperdf :ftﬁf ROMAbIoGbEAIDNK glqubides (blastn
e -T0 I.lute re- Ifircatio m Xt ures was
soarcl, WWhh Bamalooh Jrabritchsen Ra S SHR oalcrie. SR EHIED g performed
with tﬁi@mitg’:l\lidiehin@ﬂﬁi_m(ﬁ@jyanéé Nfé)ﬁ(]@ icthe Mvettebate DN\ d3ital2iR€, & tblastx search
(040 I natJ on . t he e priner t t wo ctlv .
was faitorag; Bt RomplRGy i seateasa s Matsisied FVS eitGase using the

transideyuesestR@ehee.screen the full set of transcript
fragnents. After anplification, the sanples were
separated on a 5% pol yacryl am de sequencing gel. A 33P

RACE ahelb/hi&cbfldgntﬂwﬁrzdraeﬁﬁ:agmm Hokteéne genesded. AL ter |
rynni.pg .and vaguum dry n what mann paper,, the ge
Rapiq, ARREHRR P, INA e AL E el e pBrbe st ipge 166 gD smarT
RACE BDIRAAd?th’f mf;ata%rmtrreia Bihﬁ\&tﬁéhoé@}\mig%«E@PalTy BENRN/S (1\/\@g’)|€frdnﬁandrogenic
cut romthe e , uence SIS, e S
alang fSbt a5 rorvBisias ARalEIraar G A CE Bty HRCE cona
accondRigetoore rmariudaciirehs }idwudlﬁjrﬁl epeasd hiestau Eﬂ’ld?(ﬁdie V\lre(Bé ap%_ﬁﬁﬂmed using
nts \/verect romtnhne e was | SSOl ve I N

AGH%&ELT?%% (5107 %WCQPQCWWQ d reanplified

and AlAﬁipzllﬂ@\fd_E‘l_Rqﬁe|(EOIG@I€\|§WRGGT(§H@)GM| ‘YriAplrd)OBI’)Sprimers, respectively. 3’ and
1) I was checke el.ectr resi an ,

ne s PR ron oM e e W F Eepe ottt et UG h AL TR CE w1 (5

cTcaab@TIticTeTBafMGesATS8Y pri mer 3 anrmlcogyRsse_arB:h Fugi2ng (5-

e LT T M T -

amplifled mbﬁﬁlgthém’lbab Akstgd 3l RAﬁESA/HfiIah\INs d@hﬁcti’o@@h‘%hfsa?erérammiﬁed in both

I nve,te r es e Sear cned. r uences (0] ogous
the 3,30 ) 96880 Felide |GRITHAS SSRGS R e e aNAPaneRHisingdhe TOPO
TA clgﬁmglkmﬁﬁ&feahgﬁﬂrhg hmiifrd)geﬁi). Glleﬁéd:heglmbhte vmrefsed'qlﬁblzncedgsing standard
ase or _.seguences ono ous t the tra at e

T7 st R BB e eSS Eor AT g A AR ath] ) s iBREAISTG the software

packddelsasred3ear ahgd condedn Emdinghéera)] tap8; Easnd e drednh@998; Gordon et al,

1998. nvert ebrate DNA dat abase was searched for honol ogous

sequences (bl astn search). Wen honol ogy was
Basetl danthé fdorskrisas a DNHAs &R G ed obtairkedbih Bé RATR e&berin®shts, primers were

. f d wth.thi it h f [ ,
desidiifd @hvamplbialien subhdiuiEian DV R e FimSima etk _s (s-
ACACARIGARNERIE CANETHRLE N PRBHREY 1B ST RN AANRAEBRCTC-3') were used

transl ated DNA database using the transl ated query
in corftfiv&iSPwith 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

confirmed the sequences obtained previously by RACE.

Genomic sequencing of putative androgenic gland hormone genes.

Using primers AGHFULL2_FW (5-GTGCTGCCACACACAGGAC_-3’) and AGHPC3_FW (5'-

GCACGCCCTCGTCAAG-3') in combination with primer AGHFULL2_REV (5'-

TCAAGAATTACTCTGGGGCCTA-3’) and primer AGH_indel1 (5°-

CCAGTACCGCCTGCATCC-3') in combination with primer AGH_indel2 (5-
5
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RACE anal ysis of putative androgenic gl and hornone
genes. Rapid Anplification of cDNA Ends (RACE)
wa@eabsedcss was perforned using the BD SVMART RACECTYERM09/052587

Lificati ' BD cie ual it
cocHRCEABERGCTC BT aharedens era g orerbobodibmants bihE ot gene
on gér@nfic DRACEAd ety §e£a%na@dnfarmd%ﬁb‘zvdseaﬂymﬁ?éﬁangmé\eenome Walker
i S B A TR P bk et Bt 0P and poota
DNA Gt??riiWWr&féct@@ds INStRAIGES Bl Brimary 5’ and 3’
amplfigagR e wore PR sgoprme ABHRAGE Ry {ang AGHRACE_FW
(see @&bbvéd), Oeﬁpdﬂftlﬁelyi Nestedl @mplifidaliorH réadtioks ENererveolm(eE usmg primers
AGHI%ré;ECl%E{/r m%@&%%éﬁrgﬁc%% A paTtlaI genomic
sequér&‘,égﬁht@wdrg t]vig C@ﬂphet@eettﬂﬂlgsrbglbﬁtof e RBIA ?em@gamt)hp fjlt'mﬁildhe polyA-

in bo e and neste ile two distinc
tail, was 25rAPIed welpg t %iﬂﬂi"‘ﬁreeaa‘?‘ﬁgﬁgﬁﬁef’ﬁ@a@ angd ggnspd. nest ed
RACE. Fragnents were isolated fromthe gel and cl oned

using the TOPO TA cloning kit for sequencing
(I'nvitrogen). Coned fragnents were sequenced usi ng

Cloningaimdiated orhbirind pEbteirpéxpression petatBecaRIrdgétic ffaHhdrynone genes.

curated apd assenbl ed usi ng the soft e packages .
The (Gl Pl ARUEBRe IS, SRRt @ Yoorbogst B Gbaar’s). to ensure
correédfelding ah8YBicoSPatibprot die RcombP8)proBased on t he

consensus cDNA sequence obtained in the RACE

experinents, priners were designed for anplification
dsRNX pidarictioh]) - | engt h CDNA Forward primers AGHRT 3 (5'-

GGACA! and AGHRT_1 (
USW%W@%&X? ¥S') were used in conbination
(5-TANTABGRETEASPATNG AT EBACTCNGLTGCTT3) and AGH_CDS_T7_Rev  (5-

' TTAAT - S AGHRT 16
TANTHGC AR A R CRRRAAAPEGC T CTC e e aenejpteha RER, fragment
incorpdragie 8t & mrn&)t@cgém@ha@ at cbommmhu?fv&aﬁme?emaemg‘eﬁm 4 her T7 RNA
RACE ex uencl n the fr ent .
POy EBHT G OSBNBERRECIBbPSNA LY HPeRORR e Bsien)
Genomi ¢ sequenm ng of put atlve andr ogeni ¢ gl and

Sex '?qg’r W%T_e BR l&?{'@ %HA@%%?jgctlon of recombinant

AGHGCACGCCCTCGTCAAGS' incorrblnatlonW|thp

Groumgp}re@,&ﬂg-pﬂ N %ﬁé@@égg P§_6§) ?]rednjﬁctpd WltIlih 1&0 nngf@g'recomblnant
AGH ievérydhied dhy. Group 1 CEAMAGRISEHoNSGBYENRg3thp perlﬁd of PO®0 to PL60. Group

2 recggéﬁi%ﬂ%&% g e r@%)g? ﬁgoﬁe@a“%’pﬂnﬁﬁ ¥ group 3 receives injections
coveringe tHeapptisty of rRgert PLe0. AhePLAGD] preotypic sex is assessed by visual
inspection and histology while genotypic sex is determined at the DNA level using a PCR-
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-larval animals (PL30-PL60) are injected with 0.5 uyg of AGH dsRNA
every third day. Group 1 receives injections covering the period of PL30 to PL60. 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
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35

on genom ¢ DNA. Additional sequence informtion was
obt ai ned using the Genone Wal ker Universal Kit
w@ aooneweh) . Genomic DNA was i solated from SeVHE"HEP2009/052587

nspe L A0 R GBS GPErs SoRHEPAG IGhONIn Vel Cing a POR:

base®Eé&xMbikebas akbloSeéd ARG T/EP2EIT/@BR0AGACt | ONS wer e

performed using primers AGHRACE REV1 and AGHRACE FW

(see above), respectively. Nested anplification

reactions were perfornmed using prinmers AGHRACE_REV2
Exanwpid 1AddRéfiEa Ffolp of Bertaeafsoner)odoreanroyeniel g/landhpandnes.

genom ¢ sequence, including the conplete 3" UTR region

of the nRNA sequences up until the polyAtail, was
Transzsigteprbfileg ofsilingpssivte SDRNAWKHLE prﬁndxra@nsbipdn'roeel Rh28&p Cands performed

on ar@g(?g}t%?cv%lg%cﬁgésglg es%%legﬁe@?zg wggﬂgsrygrrogrt% jng | 1§ rcon’?’rof)samples (female;

n=2) buad Ifehelegirid cati musclepaemiss NS mcpb @ysedualnanpﬂastof the cDNA-
to,ensure. rect fo

ost (Pichi oris i an
APPSR oGP B0 PR Shenls T REN SRRt i, Pala8 sequence
infornpatiod dort 25371 186s% hof tRESe foagmeatts. IAGolog$ séarcheg indicated that at least 47

(18. 5%@_i3f-r -Ié'%_\.w/:e:rﬁ er(tl,gaﬁbﬁs:%x: EallT meén SCEIC-)WIng a(%ecérsta?s)% %entltles) to bacterial
sequén%?%@ﬁmmvmﬁmmm ® w)bacterial infection of the

rat ed nent i ncorporating a T7 pronotor
andr e i SR P P agrent vias Used as & for 17
RNA pol ynerase tenplate for dsRNA production using the

o PERRTEEPH BN SRS Rl B AR Bl bric e
factadcfonbi haetredtdtbw Geoayfish of Cheang gpedicalinatua). BC4MA191263.5 and
BC4V\$§1&\E 4P 60) are injected with 120 ng of the

ant ACGH every third day. Goup 1 receives
|nJ ectl ons covering the period of PL30 to PL60 Group

RACL'%> E/gll V‘Fo IPYVij eoCt ﬁjﬁ @é}@ﬁ\'\fé%mpﬁfec IPI @Hg seg\l;grﬁ; H% r?%uéted in the

|dent|pmtloocbfdbuPbZD51At sedile6Ces Rtn%l—lﬁ(QSqurherﬁ Vi I%mAé)HZ 6Seq ID N° 4),

PmAgﬁﬁgé IC Se Iasn?aFLd'ré%\g %tg qgtl\?‘{]ﬂoe) 21 8r|nP qqu&s?ln% of a part of the

gene PERPEBEUY13)ardioaed drat al falir stthese dDNAs lﬁ@'hﬁ@lﬂ(h’ﬂbﬂﬁﬁwiphcmg from
asin Ser>]< reversal experinents in juvenile P.nonodon

%?19?nep by injection of AG+specific dsRNA. G oups of

young post-larval aninmals (PL30-PL60) are injected

Fragmen{1 QCZ?MEH\/IQ& f‘ corgesponds to a 234 bp BstYl-Msel restriction fragment
originating from PmAGH1 and PmAGHS3, while fragment BC4M34M404.4 corresponds to a
372 bp BstYI-Msel restriction fragment originating from PmAGHZ and PmAGH4.

Homology search with the full cDNA sequences revealed no significant homology on the
nucleotide level. On the protein level, homology was again found with the crayfish “insulin-like
androgenic gland factor” (32 % identity) and to a lesser extent with the androgenic gland
hormones from the isopods Armadillidium vulgare, Porcelio scaber and Porcelio dilatatus
(between 29 and 26 % identity).
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every third day. Goup 1 receives injections covering
the period of PL30 to PL60. G oup 2 receives
W0 pjoegodeons covering the period of PL30 to PL4ECT/EP2009/052587

Finally_.gro ecei.ves .j nj ectlons coveri

Exaniplt' 61, S Beerseh Thr dvenie Brme0Stam g ccaiinagt Pm_AGHI,

Pm_AGH2sBmd AGHVarkdiét PiS AGHA4. on and hi stol ogy whil e
genotypic sex is determned at the DNA | evel using a
PCRbased sex marker as disclosed in PCT/EP2007/ 054041

Admlnlsigaﬁaiﬂi'p(bf&edorrﬂ)id@rﬁttFPefriMIﬁi_iAGH10é|REF?aﬁM5n MGIfElﬂlth@Juven¥e Plnlvonodon is
andr ogeni c n rmones. Transcript profiling of a

able 1 Jaase H'W%@%&%ﬂ%ﬁﬁ?l mer conbi nations (128 PC) was
perforned on androgeni c gland tissue sanpl es (nale

surround tls control sa

Exaniple 5 ShEverTal aidreile BrBoaodit uSg asRna salatsy Kock-down of

the antlFddtinid Glapdtormoneigenbe CDNAAFLP gel s, we sel ected
355 androgeni c gl and specific fragnents. W obtai ned
sequence information for 254 (71 .6 % of these

Admihic gAYt YsRNANBIge gy seﬂmsdﬂeﬁemmi@a&ble@? kistk d@lt/vn| geastexpression of

ese re identjc ast x al i gnnment

both gy P TIZes SRR METHS BrBLP R obRTE |
sequences (Proplonlbacterlun1acnes). This i s nost
likely due to a bacterial infection of the androgenic
glands in the sanpled aninals. Two cDNA- AFLP fragnents
were found to be honol ogous to "insulin-like
androgenic gland factor” fromt he red-claw crayfish
(Cherax quadricarinatus): BC4AM21 M263.5 and
BCAMB4AMAO4. 4. RACE anal ysis, followed by full-length
cDNA anplification and sequencing resulted in the
identification of four cDNA sequences PmMAGH (Seq ID N
1) , PMAGH2 (Seq ID N 4), PmMAGH3 (Seq ID N 7) and
PmMAGH (Seq ID N 10). Genonic sequencing of a part of
the gene (Seq ID N 13) indicated that all four of
these cDNAs originate by alternative splicing froma
singl e gene. Fragnent BCAM21 M263.5 corresponds to a
234 bp BstYl-Mel restriction fragnent originating
from PmAGH and PmAGH3, while fragment BCAMBAMAOA4. 4
corresponds to a 372 bp BstYl-Msel restriction
fragment originating fromPmGL2 and PmAG#4. Honol ogy
search with the full cDNA sequences reveal ed no
significant honol ogy on the nucleotide [evel. On the
protein |level, honology was again found with the
crayfish "insulin-like androgenic gland factor” (32 %
identity) and to a |l esser extent with the androgenic
gl and hornones fromthe isopods Arnmadillidi um vul gare,
Porceli o scaber and Porcelio dilatatus
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(between 29 and 26 % identity). Exanple 2: Sex reversa
in juvenile P.nmonodon using reconbi nant Pm AGHL,
wWEpoA®Hs15 Pm AGH3 and/ or Pm AGH4. Admi ni str at i BOT/BP2009/052587
REFﬁI@ﬂggnam PenMon_AGHL and PenMon_AGH2 to juvenile
on is able to masculinize genetic fenal es.
Exarrpl e 3. Sex rever sal in juvenile P.nonodon using

T Rl Sonmy T e, POEDLE LR . pn

E’Emlr)]/b(ﬂ 9983 apped BAST bod REPBKkASIVA r@wn@el | r@f@t\’c&ﬁ@ﬂ pcr_etlecm‘ database

ot ariants em etjcally male juvenile

P ShBiD e AR RIS Rog o8 faRchdgse 1Y e e ure!

- ECF_hrﬂiﬁgjeB arif]kl Sreergf;ar‘(g%@) BgZéBLfilgq_gZ of aMgnieﬂéBszééqrue‘N@dr traces using
i pna . J. ). e an a new
@E]éqd; 'gﬁoro?rgé%ﬂ'ftz?? M BSeAICh &y &g 6§%gr ans. Nucl .

- ACEvd R8s Hilfdr, L3388nd#40/.C. EaMdnGreeB PaNtbgd) Me-Alling of automated

(199 Base caII| f ut omat ed se u cer traces
ugﬁﬂg,gqaﬁr oo fonoed. Aty e segien & TESRAIPRL . 175-185.

- 8,Gck86n,194 AbEMn @. aRd, GerH P ero9s) Co%ﬁid@g.ra;ﬁﬂléél @ dor sequence
g of automated sequencer

tﬁ'aﬁgg"gugﬁﬁé“%ﬁ%%am e8 %Q%gggacy assessment. Genone

- I eamRied, SW.bAg-H&RMtt, D.RGQt@lm G.ar\]mh éhajnuml@nt figestility by male and
aphical t.oo

G . . 1998) , Consed:
SUSTIRk enab QRO BaoiRe o SER Sk o SgsAggisultre 125, 147-154,
- HasihoientobgV\B. antlinremigtdnaki?, B., KifingaGsowkdkiand Hirono, I. and

T dShits o T a2 TR s3] SRS ARES g the iant iger
1&5rlmib4ﬁ’ed&4ds rirasarp Ayt OBigchdm., MdIhBior. 3egsaaski t, S.,

- pMTBR08s eibists PrEn S offioer @%@éﬁpﬁ@%ﬁrﬁﬁ?cﬁn%nfa-Caspi, V.

rm.rab}%lbﬁ MNAhMESagi, ant (200 Dehssi angp geResraan Snsuingdidemene expressed

é:e’xgggig%? rinrsth!\e/)b%ﬁdégiq%l’id gl_gf?d R? Z@ﬁ%?leérgﬁgﬁ.{@ﬁg &pg}/p\f;é_n:docrinol. 150,
Clsabid3s- Caspi, V., Lapidot, M And Sagi, A (2007)
I nsulin and gender: an insulin-like gene expressed
excl usively in the androgenic gland of the nale
crayfish. Gen Conp. Endocrinol. 150, 326-336. CLAI M5
An isolated protein, selected fromthe group
consisting of SEQID N 3, SEQID N6, SEQID N 9 and
SEQ ID N 12, or a mutant or variant thereof.
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2. A nucleic acid fragnment, encoding a protein

according to claiml1l. 3. A nucleic acid fragnent
wa@emonaionyy to claim2, whereby said fragnment CcPOPEPRE%052587
QIDNZ2, SEQIDND5, SEQIDNS8 or SEQID N 11. 4.

ucleic acid fragnent, conprising SEQID N 1, SEQID
N4, SEQIDN7 or SEQID N 10, or its conpl enent, or

a functjonal, K fra thereof. 5. The. u t
12 ARl Wgret, SRR ot grgup henagirora Sig T RE & 8E 1D N 6,
grsﬁm) N'ES anG_SdE'UﬂED NS @2 odr a’ﬁmpfaﬂt@\{arléﬁﬂﬁé@bﬂg t? cl lal m
, r.epy. al r snri n to the am Yy
20 PEE AT omeRl 2 dilo S Pl gt RS T Bty Co
3clahmiéic askiersyers @chorﬂrngwﬁ oimsh) nilEpeldyssdie ragment comprises SEQ

208 ot w5 5 Mg SFolhaP asiSeR B R o "2 lnet s onal

41 rraguareit ablheffe@ﬁfent @ofpiisihyg SHE IBeKX 1, SE®ID N° mr SWASIANY 7 or SEQ
i use of a nuclelg aC| fra

h he
5 ooV s, REY e Endfor! Badart thr T unct i onal
5f magreBstof b@%t@lﬂfaccérﬂln@% efalth Neo sRXify memeawm) i@lprawns or shrimps.
use, of a, nu
6 5{%‘8{{1%8&5? pfrﬁ’tg'é‘r?é)ﬁ?rdﬂgetpé:@fm al’f’b‘érfegy ﬁ@'dtpéa‘?f” 8f Shrgnpypelongs to the

9faMMﬁ6H®ymaamd prawn or shrinp belongs to the fanmly
of_ Penaei.d eic,acid

e use.of a nu or a .
7 JhEtYs6r 2 Pwaeg?r@ﬁforiLﬂa#%&%ma@cwﬁaﬁf%érgsafdopawg. sfgimp is Penaeus
V\hﬂﬁrmalpnsal d prawn or shrinp is Penaeus m)nodon 12. A
hod of setting. p_a mnosex cul ture_in
eﬁﬁg of @6Wﬁ fcsz?gc[l](g r@%erlhtsaé)cqulrg tBra(Wé)fh] SRl 8 Pra functional
C|f|%Igfﬁeiht thémbof & medifyatle @bx sribtin pgavums add FRAMHEX cul ture
prawns of hr| ri SI u of a nucleic
9 20 RP A5 RO 20N PAGoD PSRy G iy o g i 419 2 functional
Afmghimdth@feosabtjemgnme saxn@mwae;oﬁmrtnwse in pr avvns or
npri.sing sex de natlo accq rdin
13 ReriRG, of SOk bt &4UGTAT A SEBahg SErt HEORI frsciam 8 or O
1 2vhdebywdaet glawnRisHrirap delongs tosthe farilyi &F A2enaieds.
11. Ih% l?s% 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 setting 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 according to any of the claims 12-14, whereby said prawn or shrimp is

Penaeus monodon.
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