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*159159* CRON1' HS 1' 11 VIULA |' | NG PC]_YPEP ‘ @HWM‘“H[
'USE IN FISI4 AND CRUSTACEANS 5 Techni cal
present invention is related with the fiel d of dftat'i c

GHOOr|enahpgy A iR G PG, ePERT nw%h P@'IWQP’*F dEiR‘ W'ﬁl@na AND

CRUGPRE A vity conpared to tilapia growh hornon
and the use of these pol ypeptides to increase the

survival and quality of treated |arvae by imersion

or as a feed additive. 10 Previus art The searches of
Teelritias fieltat pronote grow h in aquatic organi sns have

been a O focus of attention for several research
The apssshbrineantionr dwtmelaied nwitl %@H)ﬂehtta@f Beeaiica dotgahmology, in

paﬁlema?c\kltﬁ’ 5!@_€btro%§e§ftﬁha I"hgh!a b Davi gﬁt l%go ggort gqu%:growth

presen rds,
hora:um:ahec alsdn thé&dserof stoseat p@lyp@ptﬁddsﬁtoan@r@a}é@&ﬁé lsdﬁvuval and quality of
ty thesi zed and secreted by the sonatotrophos of the
tre ﬁgé?rvé‘re 0y IMIMeRIQN Phas égﬁ%(?@@dl“éiehypot hal ani c
peptides (Barinaga M, et al. (1985) |ndependent
effects of growth hor mone r el easi ng factor on growth
Prévdusane rel ease and gene transcription. Nature 314:
279-2 nvol ved in 8rovvth regul ati on,

They s8I gr\f?)ﬁe%fz Socias bal PO ot 4 Aetyatio e egIsaba been 2
focu8 dfi terltidanalrdsRrdr relbeardt Ia%'orat()ﬂlggga}rmh”ﬂa%sme (GH) has

enhancement of growth. Fish Physi ol
beegeliedugir $@J9¢ie€ﬁdh'ﬁde§$$r@bts over the somatic

It hBngegﬁtrgé?r%é)M%qPrese ?ﬁ%@ﬁﬁ%@@ggeg{résecr%p I\éesr amp?ublous

andpfishi Ger @tfls@fhatbtroplﬁ wed lpofipeipiestSMtndsizenbh@&kcreted by the
recept or act|V|ty and 25 its role as co-stinmulator in

SOPRErRAPAs £fi Bi FhteNafpRBelanssing FegRanseHo dyaoBialamp, peptides
Ba?ma?]éllgl97étgqe (Rdd 5§a Re En@wt@h‘e?&o%m EBﬁnerer"eJeasmg

profiferations of w trout nchus ny
faCIwapI’gon/lﬁerrmomaireleasda andlgaﬂmstmrmenpﬁm N tarey am, 278)-281).

GHER THAEY 31 G Bpcokgps. WBEHPMSD. pe Doy ppette and
osrhdYegURSbhNE ﬂshS(EﬁjtrfaWdrhr gl MSI @ﬂ éla(mw Mé%cﬁnd“%%hc%em of
t oqui nes such as- |L-2, 5, the granul ocyte
grow}él' o’?V)?hs/?hm@/al& 4§ SFEh) oBeStdﬁ?@ ltmenapdmlageﬁegsacmﬁrdbyt@matlc
pos tn'a@f'@%\/\@g gélg)lt %ng él@ ﬁ'fec ove‘%ﬁ) im gnune systemd cells. GH

azan
promotes T-cell prollferatlon It is well documented its antigen receptor activity and

its role aé co-stimulator in the maturation of lymphocytes (Harris H. and Bird D. J.
(1997) The effects of o-MSH and MCH on the proliferations of rainbow trout
(Oncorhynchus mykiss) lymphocytes in vitro. In: Kawashima, S., Kikuyama, S.,
(Eds), Advances in Comparative Endocrinology. Monduzzi Editoire, Bologn pp.
1023-1026a).

Itis vefy' interesting its structural similarity with a number of cytoquines such as:
IL-2, IL-4, IL-5, the granulocyte colony stimulating factor, the macrophage-
granulocyte stimulating factor and interferon (Sprang S. R. and Bazan J. F. (1993)
Cytokine structural taxonomy and mechanisms of receptor engagement. Curr.

Opin. Struc. Biol. 3: 815-827).
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Cyt oki ne structural taxonony and nmechani sns of
receptor engagenent. Curr. $pin. Struc. Biol. 3:
815-827). ~ll~~~~ 11011111 110 1101101011 ~I1~
*@0002* 2 In mammals, GH stinmul ates phagocyt osi s,

In trﬂnanmler@Hl stimentesliphbgbentsial tran nedturdtioymeey teferentiation of
et al 196 Effects of prolactin on the

thY(WPQVtQSr @rps%@gcy@h @' éifteyat&)pf ﬁ@é@@rﬁh@@é@e incwiErg . phagocytic

h 0
cardT B e STRARRE B By WP e BOREefo Poo) anc
ap6ReR)ofar- @éé\ﬂderdWCnW@eIQS(l\/ﬂﬁ hyunedHdat drib D. L. (2000) Growth

therapeutic agent. Imrunol. Today 121: 211- 213).
horeRe A8 9N iMMuA_dWako dher@peuiie a@eméc{m@wnw Teday 121: 211-

21!3»’”@%%?1 e%t' %a@ngeeﬁr%fggf%hgf%f‘?ecsttb%@te?sr é r&(r??gﬁ#losi?%ls and

ataa us sar er wth the
pha@od}h&@ e&ﬂlmﬂaltoesw Spé}usketlaaté SakaiSpdrus efarled .to§diB86)with the
I ncrease in Haenolﬁgﬂél c activity of serum fromrai nbow

MitPEghes oty IRUFSC nfedete@ i M 1 xedePouicrease in
HagFTQWtQ AR RE seFim hroph 84 lnf) N}é@rﬁ@rhgﬁ%sﬁ@%@%ﬁjeded with

phagocytosis, activation o
exqueythust gromth memOOHpF&;kEEheﬁfa;énIWbmtmo/ 8ctB16-6Y7), nhagocytosis,

R b i She S e s
On%}fﬁ)ﬁ@}vés Ohy ks Eqméeq’t g é?dm@@@?@'yéctté Q)H'%r%a_ctizg_ag%growth

Oncor hyncus i'ss . Endocri nol
horamehet bre plaanrk@wmnbalabelﬂ;pll\ﬂ &tvets_/ofdmpephysedtcahimdwainbow trout,

(Oncor.h k| S centr S br gx
OneRAHBE BT BEL aor 16O NRTAEPon B Se2) el Tat dFykocyte
res?#éﬁ)try aslinsviihy rzﬂﬁbO\ME‘ﬂbEter DRBBAIYneRas DA Riss) and Dicentrarchus

D centrarchus labrax L.) pha oCytes by gr ovvt h hor none

labgmd (Wafasi i cetselat (1998 FiNed gatean fof shel raspiteiory Surst activity of

3o b R AOPRO P L 5 bBEEBER iy rorore

ancﬂ patdsitid statos IFeshgateisht imseroiag €25-gef.onpani ed wi t h
c!}? ced |l evels of thyroids hornones in correlati
It *\'f&?t

eard§Repelaied; tH%fPFar@a%@m elageta it lpvers 3he "epha transfer
Sa}fh@rlﬁib{tal F‘rHHfP%%ﬁ%a?é?dtoageéﬂﬁfe‘?aéc%o'nqbé?{l@@WWH ‘Feduced hevels of

| ysozynme concentration. Sonme studies pointed out
thyenighs desimonesf inspecelation G?ch @@eptcoe&eamd plh%ocytex:eph\mys of the

i n.lynph T V. F. | . (1988) Struct
neagh (RO RRKRETS 280 Bl MicrSase it irermbis fedoritien cneehtration.
Somemeherys Gborrﬁ@@pbef tfﬁ@rewéé@!mm dfl Eﬁeélﬂ@%hl F@&ép%rsl and IGF

in vitro. C. Invest. 0-957). It has been
recgeisndn rM"m@bO@H@Sl (T apisppoV. eFf e@ital &1 98QFStruriurgl- aed Ifunctional

Chégr%tgt{ei&%_gf{icﬂ% égfr?\'eEﬁleiaﬁ WMph%@?t\é“’lrethStoir'?grlji%'éLIanlilgg ngo%\t/th factor |
in vitro. Clin, C. Invest. 82: 950-957). It has been demonstrated the in vitro effect
of IGF-I in T-cell proliferation. It is well known the inductive effect of IGF-I over B-
cells, immunoglobulin and plasmatic cells. The B-cells show the highest level of
expression of GH receptor (Badolato R., et al. (1994) Differential expression of
surface membrane growth hormone receptor on human peripheral blood
lymphocytes detected by dual fluorochrome flow cytometry. J Clin Endocrinol

Metab. 79: 984-990).



cells, immunogl obulin and plasmatic cells. The B-cells
show t he hi ghest | evel of e%lpressi on of CGH receptor
‘(Badolato R, et al. (1994) Differential expression of
)0 surface nenbrane growth hornone receptor on human

Gl-p@éh %&'Iyrﬁbﬁ@&teé mm@cytlﬁélréjﬁ&eﬁ?%ﬁ;%s dé@ivatirlw\%tegfgct over

| uorochrone flow cytonetry in En
mangapfgmsg@oq .mGHOG‘tES:a(Eda\fa‘r@@tCl Yophbeyt €8988)aAdndwly defined
0

o SRt TR e B RL R o BBl of superone
anibA98R)erdeneyd.y7ERl/7NEdN PloRef bMeoilscSQﬂBFT@tté QRiiMiotaxis. These
rimng of macrophages for production of superoxide

celign?len. a%@ivehéfee Mgphcrca@esrby)cytcwwmm sparstioon&Halreert NK cells

o AR e B ey el ot e Bl PbeRE Tud Bating -

depmaident irdefunei @reys (Dayéd, Endiaje Rnd tednstfenid ARfEAts Red @ 08¢ Res.
rowﬁh hornone in regulating T- dependent i mrune
189\% &) n aged, nude, and transgenic rodents.

Thé\@MA)%BPan %ntar&‘%f s%@ér‘a”ié% R %&@Egne? %F%E)gwed and

several fis or nones ave bee
seeneedcddcad be@rasdehmtrcbeemmm pateerﬂ dffeet potresdmeihbacGH over
growthlg1 h_by injection

gfomé”eqt%%y '”J‘é?“%ﬂ Ua 43y - Bt BIPTESTRBAK BnGew trout

growtig B nBosmRACINC ISt Byeasd:. 7BYl lacddnLin. 490h62-170) or by
Acad. Sin. 32: 162-170) or by immersion (Mriyam S.

imnagigiaaildasyamel. S (299 djavaunhi . 4t PaR) &rowth eflmjulallenl dfejuvenile
t
sal BT PR T b PRk L Arowd g Mbfm suisan

Gakkthisixise: 31a%4)a het er ogeneous group of proteins
structurally related that can be found in the
Hur@@ﬁu@ﬁa@yS@ %tfh@ hegiraaneoas, grevp 4f . premﬁtrmﬁ@rally related that

canméleet%'ﬂlh@r rtt?té}& g@bﬁﬁu(lB%hh%ngbo%P og@é%(; 'IW% molecular

hor nal and acr megal it man: evi dence’ princi
natared ofrcimoulatmg gmewitc hbonase id .noGiniah an&Enatwomiegalic nh@i aémdence

56; .946 20 52
for Rop WAl D A0 P TR GRS o Gulon ERGHENE Melabn6: 046-
QSZ?PBMSW‘?E%&%QHGGWM gpi 39@?}9%&5‘( Fd?%sbéﬁélrcﬁéﬁ'ﬁ@ growth

Adin Endocri nol I\/bta 60: 1216-1220) and urine
hor(rBagnBWinGSPem@nAbEarRSoretEry €pisoda98sy iorthadvasagstatehJ. Clin.

EndRRl TvbReay U 04 ¥ il InBuBalih S0dekRe e €

1QBBI)T&Imn@H/ iggoth2hopraby@antde; efiddRck Ber eanmmsIsesolRtuflr forms.
uni que pol tide chain. This polypeptide constitute
Emf%/ﬂ@éwoﬁy §O1E>T$ﬁ1]horT&?ctﬁr9@@mmﬁ‘éant( péwhgmean $H is a

polféep@nlde cgflﬁzgﬁ’@)a composes by a unique polypeptide chain. This polypeptide
constitute the 85% of the immunoreactives human GHs (Lewis U. J., et al. (1994)
Variant forms and fragments of human growth hormone in serum. Acta Paediatr.
Suppl. 399: 29-31). Other variants of human GH comprise a polypeptide with a
single polypeptide chain with a molecular weight of 20 kDa (Lewis U. J., et al.
(1978) A naturally occurring structural variant of human growth hormone. J. Biol.
Chem. 253: 2679-2687), acetylated and deamidated 22 KDa forms (Lewis U. J.,
et al. (1981) Altered proteolytic cleavage of human growth hormone as a result of
deamidation. J. Biol. Chem. 256: 11645-11650) and a truncated variant that

resulted from proteolytic cleavage which has two polypeptide chains connected by
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Variant fornms and fragnments of human growth hornone in
serum Acta Paediatr. Suppl, 399: 29-31). Qher
variants of human GH conpri sd a pol ypeptide with a

si ngl e pol ypepti de chal n with a nol ecul ar weight of 20

t rall
2 SERIe RS P MOt 2 S7 ARG B Yo ugman arowt
hodnoraaa olith inBrered 2HdlogReT 9cBG89. E:ﬁwmb@@@cmara&s 891) Several
deam dated 22 KDa fornms (Lew s et al. (1981)

stugiesef @HOpR RIS et E“ecﬁaébV&@@!‘tdﬁ th@mﬁt GCbW-hT hisrmpleeule is the
o et Bidans L d SIS Bl dmiios T dh, B8 ier gne 22 koa
hGH cQerbmmhy\l’I d ,Ctieavagamhi Blotbalstic V@e@@lgsep@pthtﬂﬁan growth

chai n ? i_g ct by 4 a disulfure bond Sln?h RN '
hogpong hﬁ(% 9%5 r%fbﬁswueédnfwﬁs'%weﬁaw B RIChSY ragenously
adwlrwteké@ h@a-‘feén@b&lr%ggﬂhz@%y éﬁﬁgﬁt hESgdeen %Lg{g%% ed that the

-891). Several ““studies nstrate
lncres@edvamlwcah sctivity oo $itis detrioated Mairisantmitl scdlLe tiosits Hecreased

o i Shaest D355 108t KB RLURRARE BRESHSR s oter
Ba’iJmarﬁrl@](N Q?QPWéNéIIcCcléb%\(;@%t(% ohidBBHrE6 @ Bf human growth
hornmone (hGH) by rat tissues in vitro: influence on

hoten&im@encd. ofin.dxetisnioas|felabdAd i ¥1-498d hGH,
Th%@e&% Wérﬂ%f g‘ezc ab ﬁgnA' ﬁ%é(%éhé\lg)t?sg{ybsgn RIL e%Stu%e of bacteria

i nCr ease | o ogl
and ygastabehosasistasg for itise gueddi@ioint &f lpfﬁ@té&ﬁ.s@fdmterest in a relative
stability and the fact that it has | ower netabolic

AR RFRRSS 1 i VERBIn (I SRS mw%mmna@a(mgp produce
e A L R
E. 48l r@11983d489)he filnd lderisl apeetssibnr egsgnbandlinty BNA culture and is
cafigls Oy Sonlia dresth ey ditcRBRbEE o Pbe: RUkaott sytlem that

redlipé ef&pbsi- ﬁaﬁslé%r@?ﬂdﬁﬁﬁca@ﬁﬂ@%u@h%eér%teo-m% p@R8Lsing, refolding,
Pichia pastoris is widely use as a host to produce”15

glypesasnogod siphbreibesd fornatiar gdigogw Bf ReandHeregg J. M. (1998)
h t S colirela ed

BRI So BB S SR YR Fucfl pEALERE TBuots 1

15pu|ture and is capable to conbine these with the

advant ages of an eukaryotic systemthat realize the
p%qreﬁ'aﬂsmt@@n thisdisypieat ireAdiratich sierisr seasligtard molecular

ma@éng }%%Ir ?rgst |éos‘ra? ? gr%?ﬁast%ry&?esang%érg@ggm\]{nqk;ylf%lg%g mammal
tisszaJ@ ¢Lﬁturesiube¢alrset merehinLanpaisrt graveth dd kkargssairodol st require
na Press owot a Xpr essij

SSj on . .
A PR Ss Bis R qAY EeRPk o eseyShes, e aRgtations and it
haé“b'r@f@Hérﬂfe f&r W'r@éﬁlﬁtbr@ngrdv@ths d %ﬁ?s@?&%‘?&b‘?'éﬁaré@t@ﬂstlc which
the expression in insect cCells or
facilitate its culture at high densities.
It has been published several studies of growth stimulation using recombinant
yeast expressing growth hormone. It has been demonstrated the effect over
chicken growth after administration of feed enriched with recombinant Pichia
pastoris expressing GH (Chen C. M. et al. (2000) Growth enhancement of fowls
by dietary administration of recombinant yeast cultures containing enriched growth
hormone. Life Sciences 67: 2103-2115). Besides, Tsai et al., 1993 obtained an

accelerated growth by dietary administration of recombinant Saccharomyces
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tissue cultures, because the nediuns for growh and
expression do not require 25;special supplenents. This
yeast easily adapts to Iarge scal e fernmentations and
it has preference for the respiratory growth, a
cer@hiObRgesgihgabar@sheni §t 'e‘fv aW'(HQQB Eﬁﬁéﬁéérﬁéﬁt (Bfttﬁapla growth
culture at high denS|t| es. been pub
by sligleryapdinigti aleropf gsrqmmmnamtu mﬂ%&tlystaﬁewlsw supplement J. Fish.

e y t expressing growh hornone. It has
So%egé;% :@n;itzg f&ﬁ the effect over 30 chicken growth
It st esera@rdBER Rt irenpafent €83l sermd ¢hed %Wbebﬁﬂ?@mhné‘rﬁ“actmty
Pi chi a &storls expr essi ng GH(Chen C M al

&rr(llg()@@)ﬂs TRV dwhAgee st e fuskoi@l @rorm;g/te(gr@wm yand reduce larval
ation of reconbi nant yeast cultures
mo@%%ﬁﬁ%ﬁg enriched gromh hornone. Life Sciences 67:

Ac@1O24@ Hidyth, beskdes sulsal #id imhprovd I9Jaehiailiner &nl one of the
accel er at ed row h by dietary adm nistration of
Map G et %H@%W%@wces 5 cerevisiae expressing GH
(Tsai H J., et al. (1993) Enhancement of tilapia
growh by dietary adm ni st rati on of reconbi nant yeast
Suny'ealtyeeftise Iaweu;blpulremant . Fish. Soc. Taiwan 20
ot ec n the patent

b
The T80 Ty VN et § B S e oS DT eiaaCapbpge Wik

polf/ﬂ)éjhlo@rs%m amhaaa@s%%euéhéeé@gd D NQTDLE Gh %&U% higher
uce larval nortality in fish. Accelerate growh

activiig Iceavared rwittv dlapdan & Hi rqmdonb% 8Dai1®ﬂi®nqluaﬂlsft ynd srgstabeans. As

n cu ture.,
e e ks ivantuh el el fo RS ERE Giee Y gy Prcna
padtons, itsicprcobl g rseneatdroined cidmRiewc b b pr@l@@ély ReBEHSRS produce
wi t h am noaci ds sequences SEQ I D No. 7 é whi ch show
an QCHgfeln grawth yatey Seoihred lefaﬁ qyaligpvacathendre egministered

by %Me'r&@h' t%‘tplsnorf Lehy qgg%ese \/%C?darﬁ%h A% drh&aPBARs  Also, they

resul ound tha pol ypepti des expresse d
impsYe atf@l lioinauné nsRitehi at 1Bapademonsiratsni checsoperisdéty of the

PoliE R e SRe AT g Be A P B I GOUTYRF and ©arvag
Tha1ugk bf IneMBasbI Y ASH RS At URLRGRN196b sOVerblHRIAG DA ey are

or as a itive to fish and crustaceans ),
moleiseles $rn~ph+eafvt@amf§h iliikers ftatans be |absaeddeynting orgaresm and to

e e es conpa it h
rea%lﬁﬁ%% cgd gf\;\;%%%% ;/n% h%/%g/ é’ a%mepp?pg{ Fgw \@PI! they do not
ha»@obMR@%alo@ﬁ|vntv iacaaLhd; U$)etHé@z8h§@/@haétr@c@earém%vel)growth

are molecules smaller than fish GH then it can

thaﬁeﬂ bSht fBd TRGY theeeorefiasiedin sfactsgover growth, survival and larvae
quality in a wide range of fish species.

The patent US 6,239,100 protects the use of a polypeptide with a similar activity
respect to fish GH to stimulate growth and reduce the mortality of fish larvae. The
sequence reported for this polypeptide has a 73% of homology compared with
tilapia GH and lacks 51 nucleotides of the N-terminal. The polypeptides of our
invention were obtained from tilapia growth hormone. The polypeptide SEQ ID
NO. 7 lack a fragment of 46 aminoacids corresponding to the C-terminal. The
polypeptide SEQ IDNO. 8 lack the same fragment at the C-terminal and 17

aminoacids at the N-terminal.
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reach the blood streameasily; 2) As they are

fragnments of fish GH they dﬁ not have bi ol ogi cal
activity in humans; 3) they have an stronger effect
over growh than fish GH 4) They have noticeabl e

DlffgrEﬁPFosth%VS(Blypgé&Y&@Pre%'ém’éd’ﬁ‘xl th@%tbﬁf vaes 239 m%hm have an

in a w de range of speci es. The patent
actyiy39inieo tpr@ﬂ%dhs mcbiep@rsteie@f O%lopollly\m}@lplndbaw teh hagher activity

cofpglchandr diti et AL TRreh RPETRoTA L Par e, M golypepide

SESE U e 7neeR tigekf 9rfrédhh@ntrmltM@@&émnaaﬁa@a@M promoting
honol ogy cg)n&ered with tilapia GH and | acks 51

achiyily| eperige R plicer BRI NThe. pol ypept i des of our

i 85 e b BooR AaRees POblaeh AR theisgnany of e

defifed folgpeplided thstheodmesperE g uedctHSER t@rNd naland Bhetimulate
pal ypeptide SEQ IDNO 8 | ack the sane fragnent at the
grothdi e AN d4Hesi@2eaR%i noaci ds at the N-terninal .

ThD Bﬁe%%%gt %%ntw P%V@&%ledﬁlo% &t B T d%%;gHHEe of the

ave an act ity simlar’t
poityhepmﬂﬂ%/meptlom abbv«a urto ianWiehiai mtdwayex;arebslghe/rector pPS10.
activi t

T oing SofTRaYor tatsh ol e b dstiiined Beprivmatese Chain
ReciH @ﬂﬂcmq}%\‘ﬁngatrﬁé RN o AlGH %@eﬁoagprﬂl&@éd hPRA7 as template

growth pronoting 5 activity superior'to
waérybéptetc@é 88@816’hbdelol@lcalmhtahge$rm e Jaulvezdn earyhefine teleost,
OSI t1.0

they R Bep o Waty EPREE (o el i nEacr b e BYo g0 ogous

groﬁ&@Ho@nNﬂe J 1aad Bogichibl. &t @ 42910Wr lapid drowth BBfmone was also
crustaceans. The present invention involved the

amplited Ry FSER feen Htﬁjﬁ@i@eg@&i%ﬁ@@@f the 10 pol ypepti des
Thg%ﬂcﬁqﬁ%g‘;g\?t\ﬁ%ﬁ%@ﬁ&lcacgﬁﬁm&onqgl ?rgéofargégégﬁéfn%%xpression in

vector p codi ng” sequence
Pighed ppeforisdesitaas tbbtfamhedpmtomlﬁ\)@mr asemChai (pAX1), the signal

peg cgen% g ﬁérg%?%a u?u[:] ngyér%\m f t%&'f)r ev' usI i_nation signal
of (H’eg%ﬁi rﬁEY§Ié/@ér%%é}%e ‘pr’a@%%/d'rébér{’é%d WyKPt) | &f S. cerevisiae. It

euryh a i ne el eost the til'apia Oreochroms hor norum
contajnecelsd @i fragrBent of i citeriosethah dsAogatssaBdimmte hthe 3' AOX

hor mone. J r i otechnol . 6: 142-51). Tilapia growth
roolg) Heressib 181 B8 MAHpIOP e ey PRAURT BiRtPRE DruSadl S Hisa
genNewfos. CeRMJiac Thigickeist Dl Yegst b&lebtith d8AKr CThe vector has a

construction for the targef proteins expression in

funpfiemqlargpisaitni $rebntAi fas Coheangd 18 anpusitior resigexge gene as a
baaﬂéﬁgoée%ct{cﬂ'ﬁ%erzhﬁ sg‘%@gé gt oh§e?1fere§e Fefﬁ:r ‘?NtﬁlrcféﬁteP/ch/a

sucrose | nvertase termna
pastognaltrains are generally integrative. Prlor to transformation the plasmids

should be linearized to facilitate the homologous recombination by AOX7 gene.

The Pichia pastoris MP36 strain was used for the extracellular production of the
recombinant proteins. This strain is a his3 auxotrophic mutant obtained from
Pichia pastoris BKM-90 strain (EP 00438200) that acquired the phenotype His+
after transformation with the expression vector (Yong V., et al. (1992) HIS-3 gene
of Saccharomyces cerevisiae complement his mutation in yeast Pichia pastoris.

Biotecnologia Aplicada 9: 55-61).
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20 of the enzyme gl yceral dehi de- 3P- deshydr ogenase

(GAPt) of S. cerevisiae. It ;contains also a fragnment

of chronosonmal DNA corresponding to the 3' AOX region

necessary for the honol ogous reconbi nati on between the
Sev&ast stptedl 1R¥e 956Eh OfleRonSRaERY! Sa' OW?P\ Cstlr'n%létltf‘lﬁ effect by

yeast selection marker. The vector unct I
admgpbtratéan ovaoimgiersion Bf recbmbarantt EEEH almpldtﬁfdzt‘enh fish species.

i stance .gene a. 25 bacteria ectign er. The
NeYEThERES o ul Wi ARSI e FERC T RC R SEouil TSy FTisn oy
imierabm nterEc/ie nRisediycdink € 8L peinkeantEcbAfaikifg polypeptldes with a

transformati on the plasm ds should be linearized t
highgt PRl @ ropRreRdad ldgoinout éwmsmwrlfmtlby oAthe taggafeprotems

P S
Tnd dec & B ARG Bt drodbeBhl MRCeHREMhARerPS: gvag orowtn
paffibgensts@tanti shdirhingiBeadpstdrh Rt mairsaniasolisad e tifap@Marvae
go Pichia pastoris BKM 90 strain (EP 00438200) t hat
anG EQUIPAERX tHE tHRIAGrQWE hpretoneafter transformation with
Thé 'i‘r%a?rﬁ@ﬁ%s\ﬁér%nad’rﬁﬁs‘?ére@(\ﬂggm}ﬁersﬁh #he e%égﬁr%)en? ?rgups were:
gene Saccharornyces cerevisiae co
rrut @UItorme |snpg|eai$eﬁnt§>| afhrexopasbant :’s"Jch/eBlpHs&moll\d}g?b(a strain which
Aplic da ; 7 Several studies have been

derﬁ) eI &P y%er%\%{eﬁ stimul ating effect by

3dntOitsle alibOMavas SR SHNINSH h
di fferent fPshaspegl es. I\Ievg?tthmmdt%ﬁ}gs ﬂvﬂ\jlge@ntsltrgﬁn which

i s eddain thettilagpdst. of growth stinmulation in fish by

Zort TRy ey e Rl 2t Soholits SRR ormed Picnia

conp@gf@ﬁjsu\mvﬁ-l wi t hout previous purification of the
taraet proteins. The effect of the pol ypeptides
destPNBERIeth IfHP - present i nvention, over grow h,

Thé’%@@@@%ﬁo@ﬁoﬂ@t h%n rédH“ﬂFé té&%lﬁ{ntﬁgr@%%ﬁtﬁms‘“@@n|f|cant|y

tested in tilapia conpar ed
incgremetits \Ivenghrbnempﬁlmj WrtbammggaWBe:oaﬁm am@hen&deate@groups

rsion. The experinental groups 10 Culture _
To saumg\izﬁ %ﬁn? egon% %ﬁwm{awee VeI %@@p&ﬁ?@ W/p%%omogemzed

Thétdréééhd’@”“&mlff@r‘ém adh-§ ROy RRREI ﬂa@ﬁo@l\;&éﬁ eas Iysozyme and
supernatants of reconbinant Pichia pastoris

lecny and tfvmfmlnw'r@na@nmeterfmi q))tld@tu\@ isANﬁr@gmelaeered

on nta n.cult er nat
oo F oy Bl Blen G S+ 4P Ao BBl Bhetno v gptathione
gr oproxitiaeer asyldne §m@1\éedefteh@é rhEEhLHiSHP dgamaiteskivdthve stress.
theV\fJon eptides significantly
n't find any slatistical difference between groups. Nevertheless,
there is a tendency to increase in the groups treated with polypeptides 1
and 2.

Superoxide dismutase: SOD is an enzyme that belongs to the antioxidant

N/

defences. It captures superoxide free radicals. We didn't find any statistical
difference between groups. There is a tendency to increase in the groups
treated with polypeptides 1 and 2.

> Total organoperoxides: It is one of the elements of the pro-oxidant system
and one of the hydroxyl radical precursors. It could be also an inductor of
gene expression, activation of cellular mechanism and regulator of

phosphatases and kinases. It is also a cofactor for Glutathione-S-
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increase its weight conpared with ti GH, negative

control and non-treated groups. To anal yze the effect

over the immune system 20 animls were honogeni zed.

20 The presence of different non-specific hunoral
faC?r@ﬁ§fe$é‘§g‘w?1§:H ESAGNE] ?rpgw e hi&OkiRaHSN S &Qﬁoblottcs There are
follow ng paraneters of oxidative stress wer

rreasut etatlsbcakeegmfmamghlﬂﬁeaermmtm@hl greupzs. cof act or of

e en l.ut at hi,on era i dase. on
dor S echdnEng g A R 6 Sess i ggoduges bidmolecules
di daxidatibnanaay t%bﬂéb@&'ocf%latéjéﬁ afeeNMefe RRIIWRER 28 BHPBresence
Neverthel ess, 25 there is a tendency to increase in

t heobfréap’gdméﬁatf@d cantnotps yeéprdlided via ganathone-peroxidase. At
Sup e SOD i.s,an_enzynme .that bel ongs to0
Chohe b BaRee SEBlnnas o peefRiE (Rts Serdote: tstica
r adiirencadébetindrntgrbLps. Anys abad i Bkie@dlasslides 886Red in the
bet ween %rou ps. There Is a tendency to increase in the

gr o0p¥'Ps3teatee atikdthgi RAYRsItigee pEFRRSS ta camiée!s. Tot al

g [ I e
o PSRl R PR B S Rbuliupe ovvaned
pr estatistca sigriificouldifdrenaésm tavated dirotios c@rﬁwpa@hﬁ) non-treated,
expr essi on, act i vation of cellular nmechani sm and

r egttBtPoMa epHGRPHALAE S50 Rk RAledME PelyprRiidgsdpand 2.
cof pedial, fonda@oHt at b aRemaiBitive r(ﬂ‘néio‘?élﬁsgxwélﬂ &hThfeer gldn t find

i nvolved in the detOX|f|cat|on of xenobiotics
areswm6huﬂthﬂmehceabeewgn1@wuaat di ff erences bet ween
s .an..i ndi ca r. of oxi dat

. ..~ .Catala
S Db AR LSS g Rk B S Bt s s Wb Trganisms,
wel €xeldedote aaLRkRS & sahfed POhpRPEdes TGN R EBMPHREBNGE stress
5 of free radicals that can not be netabolized via

cogratest i 6Re- tp%atesiugmge The @ddativpsstressmis Re ipwgiriant mggulatory

ev%{t ﬁge4§)8% tthteh%@ups %{]m&%ggerln’?kbﬁaeven when there are

rence bet ween gr e cat al ase
oxidetied strdes hiithegh bffed:th&verglpm,lpﬂdbf@tatﬁgimw:élhlyt decay the tevels of
pti des res ect to controls, > Peroxidation
coBiht

ehyeeny lrpg e&’ngrOHH?cﬁ?m\?é“?ﬁ | VAP dNOXit§at§on. s event
inoRif&d ngreaégd s Adls Bt fr@@lra&bglg'e}cdoc@%atq}ef §t?és%nces in

treated groups conpared to non-treated a maj or
The élmte;nglyenhetmejog ratippsnergyanass wotmoqmexﬂ ycpemerdesmomms that

r ot ei xi dation, i,S .,a 9@ rotei
Stoa A h e draRee oo ST IR ar i afe dBegeRofls anc
actReitYE BIbI19Si PRS- thel ﬁ@@ué&‘f iy daid LarPabENG liddtiveSs Mktrates. As a

i ndicative of oxidative stréess in the organisns,
consequence, the aminoacids move from oxidative process to growth. The lipid
oxidation observed in our experiment could be related with this process.
Other parameters related with the immune system are lysozyme and lectins.
Lysozyme is one of the components of the non-specific immune functions against
viral and bacterial infections. It has been observed a correlation between
lysozyme levels and GH in fish (Yada T., et al. (2002) Immunomodulatory effects
of prolactin and growth hormone in the tilapia, Oreochromis mossambicus. J
Endocrinol. 173: 483-492).
Lectins react with a diverse array of pathogens and confer innate immunity to the

organisms (Alexander J.B. and Ingram G.A., (1992) Noncellular nonspecific
defence mechanismof fish. Annu. Rev. Fish. Dis. 2: 249-279).
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15 we can deduce that the assayed pol ypepti des

produced sone oxidative stregs conpared to

non-treated group. The oxidative stress is an

i mportant regulatory event. At 45 days fromthe
e e R e B e R s B pgypeptices
1 mdgﬁtrfSBMHgﬂowpd@@a‘jparh@ td eveltatdéd goatpal ase bet ween

d wi th d_This_
b T el P RP R PR Ried P ael SShiivae. They

wedXiddabblke @tﬁmateTgethpbﬂé SirvRat hﬁ? ﬂ'@j/&rptfd@%ltﬁbated groups
ener%é/ mass conpared to ot her bi onol ecul es t hat

cCorgpareEg® eeray. They Rlse inweevealtifohgh p@@@tﬁh@n s parameter is

inhi I . i d . ctl tes sis n
Crdc[]ég fgﬂré@w&gﬁeegwqgg{qﬁ §rg1| U cgﬁ’ fo(?e W@)%flue&ﬁ atéd ?héjt the effect
proeiuiBstirat @ssseABoFPEPNIGEIUERCHEsIbId1E 5agh D Atk dShaMtheAd were
oxi dative process to growmh. The lipid 25 oxidation
stoppser ved in our experiment could be related with this
process. Other paraneters related with the inmune
system are |lysozyne and lectins. Lysozyne is one of
Brief &gaoep desntiptiohst he non- specific i mmune functions
infections. It has been

d
F'%%gergéﬂ”'\ébggﬁart%nya‘lnlg Fﬁ%/f’ﬁé)@ﬁfor{%@%9ﬁ%opé@§q0§ and GH
FldLﬁefQSﬁxér\é@,g%n-ranal%ls%f tré@%%ar‘wt‘@mﬂ@ﬁ‘)g%ﬁté’ﬁwﬂs phenotype.

fects of prolactin and growth hornone in
Wetawraplbépt @fe¢f¢¢1r st mostambi exmesded Emddeichiaolpasiarg culture
83-49

U B nsURa ool B o riRdrEt: R ty/h6 o2t ho ey Lmkine S

PolyAkstidnderiné. B.tijand graghamadhe, (1992) Noncel | ul ar
nonspeci fic defence nechani snof fish. Annu. Rev.

Figurghd. Birewtpexpagmend)in tdapigwaniesebydtrseeiarstn ddthia pastoris

culﬁJr?%’ gbﬁ?%ént@ crlgn%l?ﬁﬂ‘g;eﬁ e&ropgﬁg oP%S‘FE%‘t ok Sl’hé go%:% of 0.1 mgl/liter

and AL et groups conpare
of nmtet r eﬁhtaedlogrr@ppesemﬁ ecf @Gﬁer@je tbese pelgnpept i Wested-groups
| so tested in ornanental fish |arvae. They were

core%r |18 HI3EVE FONHPE growt h and survival in
Fldlé_ﬁ‘b yfpe@rb@@n9 e&b@ﬁﬁ‘%‘#ﬂ % %Bﬁﬁlshﬁa RRREPEY Wﬁé?ﬂ%ﬁ Nh®LAia pastoris

ey al so |n'prove the fish pi gment at1 on
culpae @nreematarstsmamalalngf e potanepf aitefdsslat the dose of 0.1 mgl/liter

co r zat I s denonstrat ed tha th
of SR CatBBY RS BB sy pE (et buhr BPEM 59haf €8 groups
corapaed tbhﬁsgbhe@tcasﬂnbfs were stopped. 10 Brief flgures
descriptions Figure 1. Coni ngi strategy in the Pichia
1'g

Figyae tor iGgow%pﬁéi@@rlmnww@idﬂsh ivee Ry imRrmreiesiionichia pastoris
cul@?glsﬁﬁéﬁwa%nttsrc%%ﬁ R[nmtesprwgﬁ? o1$ NS Mt“iﬁ'e Bhg %ﬁ‘ YPF mg/liter

of water. Graphic represents the survival percent of the experimental groups 45
days from the beginning of the experiment.

Figure 6. Growth experiment in goldfish larvae by immersion in Pichia pastoris
culture supernatants containing the proteins of interest at the dose of 0.1 mg/liter
of water. The treated fishes show more brilliant colours than negative controls.
Figure 7. Growth experiment in carp larvae by immersion in Pichia pastoris
culture supernatants containing polypeptide 1 at three different doses (0.02; 0.1
and 0.5 mg per liter of water). Graphic represents the average body weight of

treated-group compared to negative control.
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Western blot of the target proteins expressed in
JPichia pastoris culture supgf natants. Line 1:
Non-transformed MP36; Line 2:" Polypeptide 1; Line 3:
15 Pol ypeptide 2; Line 4: tilapia growth hornone.
Fidur3U'ge. érovﬁﬁog&;@ FRBET 'wqetﬂéplbn n'#eée' erln%gﬁgtté)ry of the Pichia
nrersi on 1 n Al a pastori's  cul t'ure Superna
pasi@rvsajutturrg stuhemptattelcnatawﬁmg odyeeptidat bh&N@i@iﬁ‘%reﬁt Boses (4.8
liter of vva% hic represents the averag
B P YREDHRS K@a@fe@eer obs & Gt dbe Ve of feed).
r I f
O e by T har ol b 9 Pl v AR Ebte RS e parea to
negalper orattemit s contai ning the proteins of interest at
the dose of 0.1 ng/liter of water. G aphic represents
the average body wei ght of treated-groups conpared to
DebfitR] H¥ScApibhWfparticatrerRbofrA¥AE LERSMpIENT N
gol dfish arvae by imersion in Pichia pastoris 25
cul ture supernatants containing the prote| ns of

Ex%ﬁ\t&péle?t* r gfporrgs}glﬁ%ogﬁhgf SIVI]QH \%#”ﬁer Cae%’{longf e()ﬂagessmn vectors

coRr¥airigTethiealc ogling PSeqbendey sfdr aRet peliRgitis\dvRicH hite the
experinment. Figure 6. Gowth experinment in goldfish
Supm%e ®f theerkiessntn ipventianpaandr i tlanial tgfowth  hormone,

tratﬁﬁﬂﬁrrﬁ‘%&m ﬁ‘\(SSomea'lYiP?Q &ng rPrq?{cF'en(z)rrggﬁforﬂ\t i€ e35rotems of

e dose of 1 ng/ trea
intéredtes show nore brilliant colours than negative
controls ure_7. eriment in carp | arvae
Thwqdmasﬁ%ﬂw? G6% fﬂréﬁﬁap%@%% es menliensd a@eﬁ%rw«%&eaﬂ?@med by

PC‘(RO%@' %@f@%‘l@@ﬁ@&éé’#‘é‘d%e?&n@%?&a%%?é??t g&gg%te previously

clonepiriea 7 vhaetoaver agwlibothye welindhseoafiends watted pghpeptide SEQ

a ti ontrol . 10. Fi
0 QR Rene ATRRGRER] Perdlin QliEe PRt Hea o No.
an®igthabD N@SQOHbSarﬁphftyUﬂh@ Sotped Rabashce eanthal polPGeptide SEQ 1D
pol ypeptide 1 at two different doses (4.8 ng of the

Nopét Ve pEed oligrguEeoticasi canasmBngrp die srguences SEQ ID No. 3
an®eppeptN e/ Kg of feed). G aphic represent the

average body wei ght of treated-groups conpared to 5
Theegdingveepamtcedbr tiDét malsea:fndle‘mr priGR] frofn e vectol @R 17 using

enbodi nents / Exanpl es. nstr on of the
theE R AL 6F 10 GRBPEYSTOR DECIESHSTCaD SEHt R MPng ANGSEQ 1D

NoC@dirhg Fs@ﬁ%@%tsf\%ré faRel WReRid H6 nweve%hd@wnéééeenzyme to

subjects of the present 1nvention an [ apt a growt
pherphooylate the ends of the gene and facilitate its Clonlng into an expressmn
vector. The Pichia pastoris expression vector pPS10 was enzymatic digested with
the restriction endonuclease Nae | and treated with alkaline phosphatase to
dephosphorylate the ends. The genes encoding for the interested polypeptides
and tiGH were ligated into the expression vector using T4 DNA ligase (Fig 1).
Prior to transformation, the plasmids were linealized with the enzyme Sph 1. The
Pichia pastoris MP36 strain was transformed by electroporation with the
recombinant expression vector. This strain is an auxotrophic mutant his3 which
acquired a His" phenotype after transformation.
The transformants, identified by Dot Blot, were also analyzed by Southern blot to

determinate in which ones the integration occurred by the replacement of the



n

3]
th

O transformation into the MP36 strain and expression
.of the proteins of interest. The codi ng sequences for
t he pol ypepti des nenti oned dbove were obt ai ned by 15
PCR with specific oligonucleotides using tilapia cDNA
a I i -
0o B PO S R L0 L kPl Blasmi
Thik [Enthlgrat‘bn mrﬁ@&@ﬂ@elsgi)mﬂ Golalol=:S obme&w@md'tnr@trom and His"

S d SEQ
ph%ﬂ?ﬁﬂ?ﬁfe%? geé%edi%gr&lp?é&aﬁ{%@f%%xﬂ r%@%&ﬂ %éemqr@f@n@m ppfween

|
theﬁgﬁ@ﬁ%@% lrgt?rE%dAgXRgQrWQ Aggkgﬁrg%sé%ft%? Ebaﬁffﬁ%@& AL result of

thec setiangbisetioence dedatian @dcwues nan‘ma fooeldwgbye@’i@lﬁ ffoorA®©ke. The

vect or pR17 u e ol igonucl eotjdes c res ndi n
roc bt BEanstE Sty b PSSP osee a5 otel e Haguction
in tﬁ@ﬁ@k@@@ﬁb%n@qhéyhé@é‘taqgw\’?jrbwtﬁ haehohydighQot i de

ki nase enzyne to phosphorylate the ends of the gene

Th%l@”ﬁ&@ﬂcpﬂa’tgefqrtt ednenestgdipalypemides pmes Siepr geswvth hormone

arevt?r%te?rtheTrg uIPltl 'oaf tﬁg(ﬁ% H)rg[rf%)r ess'ch,olt%?cotﬁ ert)hpasnloq and they

was enzymarti C ges

havend agred| eggRidNae thianthsteranbecreld 1dw a e bn&elf proteins and its
phosphat ase to dephosphoryl ate the ends. The genes

CU't@ﬁ%aeWgrrf sloepheoli Aeed gypkINH FIsy pepiteaests. aheref@a, it can be
exp‘@%fe% lHa?ﬁé @giﬂe%cghggé?olﬁéepgﬁé%& Vn@fbgra qujhngeimén%the total

I 'gase ron
protmmselri tlhleembdmemi (mbtentHames & yTechopb GOIT@O/T%@hE’DI@@Val 987, 5:

MP36 st t f d
13 EAR oBaMatl o A Hend 1 08k RadB Sipdes pEpeluction of the
recHr%%H%fnt p-lFBle?n@eprla'%éos rﬁ”‘nh@l%ﬂ%rﬁtwwés%r?éﬂi hi$Ractors of 5L

acqui red H s+ phenotype after transformtion.
Wlthrtfte tadamlgﬁmfntuatfmnoﬂ tie the f:uléet@reby\sDbe sBbet, invigieeal s Western

anal out her.n ot t e in whic
oioGRBYER I T TG taedls B TP raH weB e iy check the
expr&ssidd of gRNErofEMIn efiitlte Npshostabts or the expression
cassette of the reconbinant plasmd. This integration

event produces a Miuts (low | evel s of nmet hanol

EX%HJ zAt G?fggvﬂ?%rﬁnenpnﬁn Ssb g?&%' ith pastoris

acenen occurs Fecohb 1'on betmee
culture 9(1pHDt&ibnt@gjmﬂslepamﬂ)ebtlﬂ@Xlof intdrest eEffect avdr the
. enone. As a result of 5 the reconbi nation, a del etion
'm’gHEﬁrséfsl?f“the coding region for AOX1. The reconbi nant

Thesé{p?érﬂﬁer‘ﬂ‘ Whs doNEts |Fmﬁé‘r%§dfp$hr%‘éﬁpﬁé§ at\ﬁ@el@\}ocf@ﬁ)orlmn The dose

oxi dase production” In the AOX2 gene and they have
wad oW mooittargeapeotem/Iitet dianaler. The egeeraseriat gdiuip \fvelre

the interested pol ypeptides and tilapia growth hornone

1. Group treated with the P. pastoris culture supernatant containing
polypeptide 1 (treatment 1).

2. Group treated with the P. pastoris culture supernatant containing
polypeptide 2 (treatment 2).

3. Group treated with the P. pastoris culture supernatant containing tilapia GH
(treatment 3)

4. Negative control group treated with non-transformed P. pastoris culture
supernatant (negative control).

5. Non-treated group.
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are under the regulation of the AOX1 pronoter,
induci bl e by nethanol, and tjhjey 10 have a signal
peptide. Pichia pastoris secrete |ow levels of self
proteins and its culture nedi um does not need proteins
as supplenents. Therefore, it can be ~] expected that
a secreted heterologous protein will be a high percent
At of5 tdmyst dtoat ther dleginméng roft bee mqﬁauime(rrtofe&vadﬂameéi@% with the

olbgeftear S50 TPea i ey M3 hesaops 32 1 paad 16 101 higher
CO@E@I‘MCWW rfh-frégtedSgFREOMBEMANE RHALSI %deﬁ@lkﬁ'tl‘@éﬂeﬁ ngroup

is invention was done in bioreactors of 5L wth
resgadiivay oo theptheid@nd ervae treataduwih the potypepécﬁm@\&fiﬁl rfD 8 had

o LLBHT Soepty 43! B0 A 07 TPLTELERERG"SIREY: o o

corﬂh@ﬂ’e@swnann@gﬁatﬁd@e cbh@blebRd i N4ciald Woensdiperwatiabf srea group
owm h experinent in tilapia by inmmersion

T%H'%F\ 1F—>ab'6a3ﬂoffligs3 cul ture super nat ants cont ai ni ng
[FYo) | Y i Mune
Ta@%svefnwﬂ?g’gqggggrl rr(glmﬁe\/\%ht%ifﬁ'c&ﬁé)S rS| on, three
times a week for 90 mi n. The dose vvasOlrrgof

t-argetproteintiter—of water—The experinental—groyps

;A;rg 1. Neoatpve riat dgerontthh t hdlol-trpattdbr |P$Iyp|dzphi|de Polypeptide
super nat ant__cont ai/ni ol ypeptide 1 (ty 1).
2. Grolp PPQ&EQ i g'f'ﬂg pastBPHE cu gﬁgﬁ?ho')’ SEQID No.8

WS ”‘ﬁ#—fﬂf@%ﬁ B P PR PR TR | o oomro 0ss

VR T [ LB ot 00 oW rOR | D 1 ah | 9-22720.082

M QQ%Q{ wn 4! 4 ernatant (negative control). 5.
@ trdeat ég rﬁg?%ﬁp §li§2 At 45 days from the begi nni ng

of the experinment |ar vae treated with the polypeptide

EQ.I .../..had a i.gh re 6, 2.1 nd16
Talflgd B ofarSuEah i o Adn ceveadining fatpbequgifayef the
expdritheat. and tiGH treated group, 5 respectively. On the

ot her hand, |arvae treated with the pol ypeptide SEQ I D
8 had a weight increase 3.2 fold higher conmpared wth

non- t t+hregative

cont 1 oiuksygs %M“Plﬁ @%@iﬁ?féﬁ’% Tleéit i GH treated grdyplue
(Tabl 'T\Iegatl{/guclontr‘ol v§ Gro%rth #ormone P>0.05
Negative control vs Polypeptide SEQ ID No.8 P < 0.001
Negative control vs Polypeptide SEQ ID No.7 P < 0.001

| Negative control vs Non-treated group P<0.05

Growth hormone vs Polypeptide SEQ D No.8 P <0.01
Growth hormone vs Polypeptide SEQ 1D No.7 P < 0.001
Growth hormone vs Non-treated group P < 0.001

- Polypeptide SEQ ID No.8 vs Polypeptide SEQ ID No.7 | P > 0.05
Polypeptide SEQ ID No.8 vs Non-treated group P < 0.001
Polypeptide SEQ ID No.7 vs Non-treated group P < 0.001
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Table 1. Average in the body weight of groups (g). 10
.Negative G owth Non-treat ed oI ypeptl de Pol ypepti de
control hornone group | SEQ '’D No. 7 SEQ I D No.8 Wek
3 0. 0550.037 0.0840.042 0.0330. 020 O 0990. 058

I TN O TN

develbpmehtdl stffeat dfsécoraimiaalaihysirginatiséds gayhickr®sutial increase
n of the experinment. 15 Tukey's Miltiple

haggﬁ%ntc;aggh'”ﬁé%qseﬁwwﬁ%pr%@ﬁi"i'@% control vs Growth
To :é%{a%.@gthg erfe%t %@Tr h@@r‘n\ﬁﬁe @fernql 20’ nﬁﬁélﬁgﬁqgrgﬁp g!%Qe taken

at | contro
at SEQahd Mo. JayR <fro®n (0] bé@lgatnlgvef dbat experirseMonfia eatved were

0 \Nth h Po| tide SEQ
o BOREEL o Bes Bt AR co L epaRSaNE, sty measure:

or, S t u
GS'ND §051§0%AQ§%28§?§*§&@§% C@Peﬂ%.é’ Q/ég‘%gg%@ggpﬁgﬂﬁﬁ é’nc?lgroteln

OXId@tIOZW P > 0.05 Polypeptide SEQ ID No.8 vs Non-treat ed

weRBRB o ude g7 s LB Rt TR el il upgn treated grous

cornpRIdt Wit né?§tWé Sorstrd1GR 2theaarfesih e gindif boReddxperiment.
early devel opnental stages of econom cal inportant

Wey m§ﬁ§§r6§rlmm@/én%a§wlw ipdarviepebrass oftdfadaysiremibiedledgiming of
theeggect gnf:ujﬂtw% g%%{]rﬁgué:&t,v gtéfegamg?esﬁg r\}%ehgjpﬁgenates was

over t per
measnedt akeg a Metto?based oﬁ&hdae},tﬁlltfl o Msobemzeg 98 Nige ®hcterium
t he experinent. The | arvae were honbgeni zed and
M'Cd@(quéﬁiéntysﬁg@'éﬁ%l#?er@ 8f Ibteloxiigatiave 190 essofwspaples in four

two%@%r? djltﬁ%ﬂs Fﬁ%o%‘?\t ﬁg?{}j;@%ﬁ\ﬁ’xbﬁg &/%?@@%%% with 100

er oxi dat1 on pot ent pr 0] 'oXI
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For a positive control, larval homogenates was replaced by hen egg white
lysozyme (serial dilutions starting at 8 ug/mL) and for a negative contro!, buffer
replaced- larval homogenates. A unit of lysozyme activity was defined as the
amount of larval homogenates causing a decrease in the O.D. reading of 0.001
min"'. We observed statistical significant differences between treated groups with
the polypeptides SEQ ID No.7 and SEQ ID No.8 compared with non-treated group
(Table 2).

We made also a haemagglutination assay to measure lectins in larval
homogenates. Serial twofold dilutions of larvae extracts were performed using
PBS pH 7.2 in U-bottom shaped (96 wells, Greiner, Microlon) microtitre wells to
which an equal volume of freshly prepared 2% erythrocyte suspension (rabbit in
PBS) was added. Wells were incubated for 1 h at room temperature and the titer
was read visually and being equal to the dilution in the last well to show
agglutinétion (as manifested by an evenly distributed layer of cells over the whole

well bottom). The haemagglutinin activity of samples was examined and for each
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Innpl ggtan toaifr\gitehlﬁlmo pg}ﬁrgdm larvae

qua‘ﬂi@_ P Y1 dfisIFQblD iNn 8r 10 MRAEh S ORfifHP! PRIHRHP pastoris culture

supernafants containing the polypeptides of interest.

Four experimental groups were designed. The treatments consisted of immersion

baths, three times a week for 90 min. The dose was 0.1 mg of target protein/liter

of water. The experimental

groups were:

1. Group treated with the P. pastoris culture supernatant containing

" polypeptide 1 (treatment 1).

2. Group treated with the P. pastoris culture supernatant containing

polypeptide 2 (treatment 2).
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2.596 0.425* 2.5980.430* 2.2500.162 2.2460. 160

.1.4040. 700 The concentrati on s 1S shown as neans S.D

ANOVA, Turkey's test; * indi dates a si gni fi cant

di fference P<0.05 10 Table 3: Titer of haemaggl utinin

act hvi t a e T
Show BT AP S UL e BosiBRS o Ferainerisht bRaining tiapie
at 45 @I!a)(treatfrmermﬂt)egl nni ng of the experinment.

oo Bhigs e SRt PEBHe o U ReRAGHY) CORTIS g™ Fretyis culture

4* 4* s% %rrﬁatéy’w\l%/égaﬁ% kextr)test; * indicates a
signifi cant di fference P<O0. 65 Cl5 Exanple 3. Gowth
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weight iereasn ddinesrbigher weswoarest wﬂ) agRtivERendes entvdsd gompared
W|t}q§|624r tFeaa'i tg rpgkféstﬂ&/ledr t(fJb e 21 B%r eaets,l Ig:\?vitrt)%tr?ﬁgmg}ts 1,2

ancpasah@w@ @uldcm&esmmfrmlaemumpmﬁamm nggatpel strept i(Big 5).
(treatnment 1). 2. Goup treated with the P. pastorl S

Th%up@'efeofsutaér r%ﬂ%’ﬁlen&%n{'éh nisng® YRy pepertaat oparameter for its

corﬁHe‘?éEr‘PJNon In tHhS ex%enr@éﬂf”@vé 5684684 W‘\éth?%@ LﬁTder&_e]atments 1
pastoris culture supernatant containing tilapla

and t2 shbwedt cc:ag)r 4n aﬂe@atly\,cﬁa\@mnmemtag rsdnge tcoeataeeld wiithh negative

s storis culture er nat ant -
corliidght PoeiSimiom e BN e Frmsriiea Do i wgraeriian
mﬂbﬁg 13 rlnent the treatments 1 and 2 showed a

Si gni |cant MEIght I ncrease conpared with treatnents 3
Weaprdamedmimiiar teaydls Wikr other orreaentaliisthspedigpept i des
I I i ght increase 2
Talﬁ%q pﬁmﬁerlﬂr}%e%&%&e’?hfsohg& R% 9

corpar ontrol and 1.5

conpar edBeSI h}g)etpltl ir %IYSe;%@é‘p (-Zrabdi?o\ﬁ}th Tabl eo\lf\\,/e%jaﬁve

Fig 4) treatnents 1, 0O and 3 s
an i ncr ecis':BaEQriDsNov?I alSEDHPpN®e8 W t hhoegahieve c¢ont cohtrol

En n R\ Tha r-nl oF n-l +ha ornanmnnt gl fich iS a—veryv

T/ GO o TanmoiTrgal i o1

ASoayent PABANGISES 1 or0.135:0.088 0.087+0.099 | 0.042+0.024

75 days | 0.613+0.198 0.625+0.184 0.405x0.156 0.307+0.169

Mass is shown as mean £ S.D
Table 4.1: Statistical analysis at 75 days from the beginning of the

experiment.

Tukey’s Multiple Comparison Test P value
Negative control vs Growth hormone P>0.05
Negative control vs Polypeptide SEQ 1D No.8 P < 0.001
- Negative control vs Polypeptide SEQ ID No.7 P < 0.001
Growth hormone vs Polypeptide SEQ ID No.8 P < 0.001
Growth hormone vs Polypeptide SEQ ID No.7 P < 0.001
Polypeptide SEQ 1D No.8 vs Polypeptide SEQ ID No.7 | P > 0.05
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Oj commercialization. In this experinment, we observed
that |arvae under treatnent )1 and 2 showed color in
an early devel opnental stage conpared with negative
control. At 75 days fromthe beginning of the
[ b 6
e i e I G PRI B e e BV iyl er R8s AP drerent
dosweofameéhﬂde14 ANerage in the body weight of

wellsThekghy c62e) PE KB ROPHD Ab MEORR VBB IR  @dgbaiontn in carp

Iar\pael%@f%§ er@m@aﬁ?a(l)g @W@?g@egéﬁ @ 0420.024 75 days
0.6130. 198 0. 6250. 0. 4050. 156 0. 3070.169 Mass is

shown as nean S. D Tabl e 4. 1. Statistical anal yS| s at

75 days f omth nni p the 20 exper

TokEPD Miften avBS TS B PaubS pofllyEs UasiBips containing
conbdﬂ?beMwéBBEM erfvoanmtsdB’s@ off) 00@ e 8abbMBepABEM@I of water
vs Polypep.tide SEQ I D No. 0. 001 Negative

con(tt'ieé?ltm@@t Pbl ypept i de SEQ I D No 7 P <0.001 Gowh

or y Q 0.
%orgp %%Idyggg@ | gﬁ? SE b%tﬁﬁs Cglttge %%rngagw containing
Pol ;yqﬂgpép)tdﬁ SEQ IID N@t&h@'&io@@ ofpent indeofSEQyb B iNgs/iteP of water

0.05 16 Exanple 4: G owth experinment in carps by

i nn%ﬁe@ﬂré‘ﬁnb%} hs with different doses of polypeptide

b M?od&?(a%é‘t%@ tign echeer obag‘bflgercﬁﬁlﬁred Phtahbecontaining

pol ypeptide 1 over growth in carp arvae. Four

exgml'ypemﬁcw St lips7 ek rtee diasiegofedd mglof folgppptidebteedf water
the P, _pastoris culture supernatant containing

poI §rﬁ@ﬂpFBE3EEQ ID 7 at the dose of 0.02 ng of

pol MpeRtdted hidgy of water (treatment 1). 2. Goup
treated with the P. pastoris culture supernatant

containing 10 polypeptide SEQID 7 at the dose of 0.1
At 3§ d%&/s RP(JrX%g%'egﬁwlnliﬂé &f thoef ex\%rﬁnﬁent(t% qg \)Ea%nt egt)ad with the dose

of 0.5 mg of polypeptide SEQ D 7 /liter of water had a weight increase 2.75 fold
higher compared with non-treated group. On the other hand, the larvae treated
with 0.1 mg of polypeptide SEQ ID 7 /liter of water had a weight increase 1.8 fold
higher compared with non-treated group. There were not statistical differences
between non-treated group and the group treated with the minimal dose (Table 5;
Table 5.1; Fig 7).

Table 5: Average in the body weight of groups (g).

Non-treated Dose 0.5mg/L ‘ Dose 0.1mg/L Dose
group | 0.02mg/L
]
30 days 0.094+0.055 0.258+0.127 | 0.169+0.080 0.108+0.059

Mass is shown as mean + S.D

Table 5.1: Statistical analysis at 30 days from the beginning of the

experiment.




3. Goup treated wth the P. pastoris culture
.supernatant containing pol ygepti de SEQID 7 at the
dose of 0.5 ngy of polypepti ole/liter of wat er

(treatnment 3). 15 4. Non-treated group At 30 days from
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group and phen _ ed wwth the mnimp d
(Tabl e 5 t)C 1%’%?%@5(?25@@% g 7). Table 5:. Atergg)g iin

t he body| weighd/ 0§ coresPs (9) . 25 Non-treapedppase
0.5ny/L Dose 0°1 ng/l Dose group 0. 02ny/ 30_days

0. 0940. 0550.@2215@’0v§.25nt@@|1690. 080 0.1080. 059r -Mass iis
shown aslmean S. D Table 5 1: Statistical lanalysisliat

30 days fromthe begi nning of the experinent. 30 17

'S Pl ' Te P.val 5 . V'S

e bR B RERL S Bl e E it 1arvae oy
imfebsighl invP.comstorls Pukube Giberfathnty/ domaiting2pelypePtides of

C\ ..0.05 0.1 ng/l vs control P < 0.01 0.02ng/l vs

g Interé$trol P > 0.05 Exanple 5: Growth experinent in

ri i n chm tti e [ hn in P

ST g bBpE Mok (oS REEP e | (RRENERAL dfisfSted of
imroérsiambathedhrecstinmhe eevesiptariin®hhall hgrdospsvased ¢ mg of interested

i.gned. The .treat nents consi sted of
progegfcf)ll%r oq water. Tthe experlrpnental groups were:

1. Group treated with the P. pastoris culture supernatant containing

10 ~ polypeptide SEQ ID 7 (treatment 1).
2. Group treated with the P. pastoris culture supernatant containing

polypeptide SEQ ID 8 (treatment 2).
3. Negative control group treated with non-transformed P. pastoris culture

supernatant (negative control).
Cs

As the result of the experiment, we obtained an improvement in larvae quality in
the shrimps treated with the interested polypeptides. Larvae treated with
polypeptides SEQ 1D No. 7 and SEQ ID No. 8 had an increase in body weight 2.3
fold higher relative to negative control, more branquial ramifications and rostral
20 modifications. The corresponding statistical test was made for each parameter

and statistical significant differences were found in all cases.

Example 6: Growth experiment in tilapia by feed administration of

polypeptide SEQ ID 7 at different doses.

[\
(W]
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i mrersion baths three tinmes a week for 1:30 h. The
.dose was 0.1 ng of intereste]% protein/liter of water.
The experinental groups were:” 1. Goup treated with
the P. pastoris culture supernatant containing 10
. | _
WERGRERY B it P 1o b BEbTRE pdinerfiae SEEMD G Bfer grontr
in jpekyipephpdewBE@N iDitid] (eigratofZAtoIB.283g. Negalolee tested were 4.8

| t ith - f d P. tori
mecl s 80D B SR SEIMTO MegAO/ 6! st w1 4 o8 s Phvgentide
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in larvae quality in the shrinps treated w
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aief pdF BaBROT R, Sy ile it V5PH e athitsiel i BTigeed gith non-
tranefdahbeder cpasioak culFe shibarfith@l DMl ineabk dmandine animals
rostral 20 nodifications. The correspondi ng

wesg deq dnicsap daswithatheriers eerivelech tpdhaneYeel bady weight for 6
wedkat istical significant differences were found in all
cases. Exanple 6: Gowth experinent in tilapia by feed
Thadrilypegitiat $BQ 15 N@olipeped de tSEQidtDat7that desd beruedimg of the
doses. 25 |18 We neasured the effect of two doses of ,
PolyRePtss wicpt!PabosEd g mfNsed iag@asgd giewth im 325 essimeared with
. . - i tieal Caht Of
coi 3ol Ykl Sighifant Bl aifereREds fa0 ol e dose of
38 Momg7oKtheopolypeptidan G E38.!1D Ng. GfKd bé fead vipapt sidev GfSences in

[.LD No. 7/Kg of fe al formyl ation was nmade by
r el?t%gf%ﬂb‘?%t'i%ﬁdzol”ﬁé??gﬁ@aeaé@tag%‘ggcﬂr itFlég Ell ture
supernat ant containing the polypeptide of interest in

the basal diet. The negative control was tilapia fed
Tahjet 61 Avergigedvetghdmfifistetowi t h non- transforned P.

* PP [ AN 1 A
pastorts —culture supernatan Dur-fig—the—expert+ett

the ani mal s| Negativegophiole| Daseys-&MmaiKone fRege 38.4mg/Kg

e%gi- atent 1o the 5% ofbody weight for 6 weeks. 16
T %Sypep i de98E8E No. 7| i nATu#&R PR t he di EH1-84£2.39

A ™AL o 2 B V4

fe dose aof- 4, 8T f—the ot ypeptide SEQ+DNo—7Kg
Ma's,g‘% gﬁg Pﬁér@%@%o&usg‘ﬁovwh in 22% conpared with C
control group with highly significant statistical

di fferences gp<0. 001). The dose of 38.4 of the
Tablg| obptIt@tistica | nalysis7/atg 48f daysd fepran'thesheginning of the

expidifghgnces in

Tukey’s Multiple Comparison Test P value
4.8mg/kg vs 38.4mg/kg P < 0.001
4.8mg/kg vs control P < 0.001
38.4mg/kg vs control P>0.05

Nowadays, aquatic organisms are an important source of proteins, but the capture
on its natural environment is fully exploited. For this reason, to increase the
production it is necessary the culture of these aquatic species. [t has been
demonstrated that in most of the organisms exist a wide range in which it's

possible -to manipulate growth by hormones administration, genetic modification,
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relation to negative control. (Table 6; Table 6.1; Fig
.8) 15 Table 6: Average wei ggg of fish (g). Negative
control Dose 4.8ny/ Kg Dose .4ng/ Kg L 45 days

99. 062. 27 121.822.35 101.542.39 Mass is shown as nean
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here have the advantage that they are not specie-
orngpertylifishdpgerhattescyive not ﬁéb}/ keagugpphey sesfuces the culture time as
ol I n
a cﬁhgcﬁf riCe e@‘yg(/\hﬁ a%%glggél}?)\'ﬁs slr¥e tﬁ %éérdvﬁé\?% ggﬁcftec?%%ﬁacolors
in thigpisbgs. dlfferent paraneters involved in the i mune
response. Besides, it was denonstrated that they have
an effect over growth significantly higher conpared
with growth hornone. On the other hand, these
pol ypepti des don't have biological activity in
humans, di m ni shing the inconveni ence that the
products applicable to 10 animals for hunan
consunpti on have. Besides, the use of these
pol ypeptides in ornanental fish is very attractive
not only because they reduce the culture tine as C%a
consequence of growth accel eration, since they also
have an effect over colors in this fishes. IS



20 C25 20 Cdaims 1. A polypeptide which conprises

.nits polypeptidic chain an, am noacid 5 sequence
contained in one of the foll ovm ng sequences SEQ I D

No.7 and SEQ ID No. 8 2. A polypeptide according to

the claim1l characterized because it was obtained in
Pichia pastoris 3. A conposition that conprises any of

t he pol ypepti des defined iGlachaim 1 for 10

stimulating the growh in fish and crustaceans. 4. The

use of Pichia pastoris culture supernatants containing

t1heA p;%l?ﬁ@;ﬂ?déj%hlcﬁ éiﬁﬁﬁrrée@e% lif3 ﬁb@f'pgbf}rdm' Bh4iB€dn aminoacid
formulations to stinulate the growh and/or resistant

di ssexgenica danddinaddn cngs bhteaftdloaingasdosences 8£€ db é¥n.7 and

as t he pol ypeptide/ Kg of feed. 15 5. The
use§%€) @JNRI % pastoris culture supernatants containing

thea psdlypepiddescolttsg robadt ichigl ai Bharadt@izddh®ecause it was
imersion treatnents in fish and crustaceans to

st i PRIPKCE 0 HEcha B@sHrissur vi val and | arvae qual ity in a

poléggwp%gltﬁ% tpgg&éﬁﬁﬁsgs %ﬁy%?%oggl%gggtﬁ Hgfmed in claim 1 for

conglinhgliatigy &ny giwth e fiplolayepustdesad. t he cI aim1 for
20 stinmul atin the huporal innate i mmune system of the
fi sHesuam@’ Fiig pasaRcultare aURRIRBENIS PoRtang hhe polypeptides

Cor&ﬁécﬁ édﬂﬂyc@ Yhen naLy RERAI, lgﬁﬁ gﬁéﬁgg%lét% {egfvhMnd/or

for the treat mant of ornanenta
resistant disease in fish and crustaceans at a dose as efficient as 4.8 mg of

the polypeptide/ Kg of feed.

5. The use of Pichia pastoris culture supernatants containing the polypeptides
described in claim 1, for the immersion treatments in fish and crustaceans
to stimulate the growth, survival and larvae quality in a concentration
bétween 0.05 and 0.5 mg of the polypeptide/liter of water.

6. A composition comprising any of the polypeptides of the claim 1 for
stimulating the humoral innate immune system of the fishes and
crustaceans.

7. A composition which comprises any of the polypeptides defined in the claim

1 for the treatment of ornamental fishes.



