GROWTH- STI MULATI NG POLYPEPTI DES FOR USE I N FI SH AND CRUSTACEANS 5 Techni cal
field The present invention is related with the field of aquatic

bi ot echnol ogy, in particular with poj ypeptides with a higher activity
conpared to tilapia growh hornone and the use of these polypeptides to
increase the survival and quality of treated |arvae by imersion or as a
feed addROWEH-STIMAVATINGY t POTEYBERTTIDES OFORJEMISTE t hat promot gngy owth in
aquat i CCRUgTAICSIARNKRave been a C focus of attention for several research

| aboratories. Gowh hornone (GH) has been the nmain subject of this
research. 15 It have been reported the presence of GHdin mamuals, birds,
reptiles, anphibious and fish. GH or somatotropin is a pol ypeptide
synﬁhesTemmmalcﬁeslelcret ed by the somatotrophos of the anterior pituitary in
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GHigpronot es T-cel | proliferation. It is well docunented its antigen
receptor activity and 25 its role as co-stinmulator in the maturation of
| ynpho®reerug &ktrris H and Bird D. J. (1997) The effects of a-MSH and MCH
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teresting Its structural simTlarit a nu cytoq s Such as:
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Cur r aQB' fish. SAYSr sBhRtotrdhind2r B8ibephde synthesized and secreted by the

somatotrophos of the anterior pituitary in response to hypothalamic peptides
(Barinaga M., et al. (1985) Independent effects of growth hormone releasing
factor on growth hormone release and gene transcription. Nature 314: 279-281). |
20 GH is involved in growth regulation, development, metabolism, appetite and
osmoreguiation in fish (Donaldson E. M., et al. (1979) Hormonal enhancement of
growth. Fish Physiol. 8. 455-597). Besides its anabolic effects over the somatic
post-natal growth, in fish it has alsc effect over the immune system cells. GH
C promotes T-cell proliferation. It is well documented its antigen receptor activity and
25 itsrole as co-stimulator in the maturation of lymphocytes (Harris H. and Bird D. J.
(1997) The effects of a-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).
30 ltis ver'y‘ interesting its structural similarity with a number of cytoguines such as:
L-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).



In mammal s, GH stinul ates phagocytosis, the maturation and differentiation
of thynocytes (Otega E., et al. (1996) Effects of prolactin on the in
vitro phagocytic capacity of nmacrophages. Conp. I|nmmunol. | mrunopathol. 61:
389-393) and apoptosis of T-cells producing cells (Muirphy W J. and Longo
D. L. (2000) Gowth 5 hornone as an i nmunodul ati ng therapeutic agent.
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receptor for insulin-1Tike growth factor in vi : , C. lInvest. 82:
950- 957Pncothyhass begkissle @amst Cavyd Eddodrinovi tta 46529t andftha GEukodyie T- cel |

liferation. It is well Kk t he j ndyct i ffect, of | B- cells,
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It has been demonstrated the increase in plasma GH levels as a result of transfer
20  Salmo trutta from freshwater to seawater accompanied with reduced levels of
thyroids hormones in correlation with an increase in phagocytic activity of the
head kidney leukocytes and an increase in plasmatic lysozyme concentration.
C Some studies pointed out the expression of specific GH receptors and IGF
receptors in lymphocytes (Tapson V. F., et al. (1988) Structural and functional
25 characterization of the human T lymphocyte receptor for insulin-like growth factor |
in vitro. Clin, C. Invest. 82: 950-957). It has been demonstrated the in vitro effect
of IGF-1 in T-cell proliferation. 1t is well known the inductive effect of IGF-| 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
30 surface membrane growth hormone receptor on human peripheral blood

lymphocytes detected by dual fluorochrome flow cytometry. J Clin Endocrinol

Metab. 79: 984-990).
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GH can affect |ynphocytes B and T indirectly through its activating effect
over nmacrophages and nonocytes (Edwards C. K, et al. (1988) A newy
defined property of somatotropin: prim ng of macrophages for production of
superoxi de anion. Science 239: 769-771). In the |ast one also pronote
gqui motaxis. These 5 cells also act over the | ynphocytes by cytoqui nes
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Wlth a single polypeptide chain with a nol ecul ar
@ﬁ%ﬁ‘%s)ﬂ(y@e% %?)s et al. 30 (1978) A naturally occurring
St r UCt URamanaHaBakis & aQW@téibK%%ﬁébJéO@m@eof érot@h@'struc%l'@( rédafsd #ar9-2687),
u. a

acetyl at ed and deami dat ed forms (Lew s - (1981) Altered
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for a principal and minor monomeric forms. J. Clin. Endocrinol. Metab. 56: 946-

20 952), plasma (Baumann G., et al. {(1985) Molecular forms of circulating growth
hormone during spontaneous secretory episodes and in the basal state. J. Clin.
Endocrinol. Metab. 60: 1216-1220) and urine {Baumann G. and Abramson E. C.

C (1983) Urinary growth hormone in man: evidence for multiple molecular forms.
Endocrinology 56: 305-311). The predominant variant of human GH is a

25 polypeptide of 22 kDa 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.

30 {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



resulted fromproteol ytic cl eavage whi ch has two pol ypepti de chains
connected by 4 a disulfure bond (Singh R N, et al. (1974) Mdified forns
of human growth hornmone with increased biological activities. Endocrinol ogy
94:. 883-891). Several studies denponstrated that the |ast variant is the
nost active. This nolecule is the result of proteinases digestions between
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realize the post-transiation modifications such as proteolytic processing, refolding,
glycosylation and disulfure bond formation (Higgins D. R. and Cregg J. M. (1998)
20 Introduction to Pichia pastoris. Pichia protocols. Humana Press Inc., Towota 1-
15).
As expression system, this system requires a simple genetic and molecular
(.. manipulation; it's less expensive than the expression in insect cells or mammal
tissue cultures, because the mediums for growth and expression do not require
25  special supplements. This yeast easily adapts fo large scale fermentations and it
has preference for the respiratory growth, a physiological characteristic which
facilitate its culture at high densities.
it has béen published several studies of growth stimulation using recombinant
yeast expressing growth hormone. It has been demonstrated the effect over
30 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



by dietary adm nistration of reconbi nant yeast cultures containing enriched
gromh hornone. Life Sciences 67: 2103-2115). Besides, Tsai et at., 1993
obt ai ned an accelerated growth by dietary adm nistration of reconbi nant
Saccharonyces 5 cerevisiae expressing GH (Tsai H J., et al. (1993)
Enhancenent of tilapia growh Dby dietary adm nistration of reconbi nant

yeast | ysalRiacasx@reSYPRl GPEMsai M. JFic (1508) ERplanBaMERt oBBApRAGIwtht has
been protected in the patent US 6, 239,100 a pol ypeptide with an activity 5
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| ar val i Accel erate grow h, increase survival and inprove
| arvae \agglfflh)a}‘: ds?jl:%}(gl ﬂ(}‘?”?e of the main probl ens in Aquaculture. 10 Summary

of the [k megnbéem pidtecRiEREiHe bRKSNUIDB 23Y.808 £ Rbiepidé atith he @dft@/hi/em
nmentioned above with polypeptides with aninoacids sequences SEQ ID No. 7 vy

8 whi chsigWaivia fishggrewth &armnﬁya@fbﬁparwtvarcrm@ﬁel apvegh @nchreiyces aa@l i cation
in fish 3 QH§HH§%Hceans the main result, we found that these
polypeptl expressed extracellular in Pi chia 15 pastoris, which conprise

the am neasbtis eRpOIRNC esciRbey  naly Sespnpled, laplRiyeslity a siilneheageheén growt h
rate, survival and |larvae quality when they are adm nistered by inmersion

bat hs omaispbieag imdgreryitireo fish and crustaceans. Al so, they inprove the
i mmune status. It was denonstrated the superiority of the polypeptides
conpared with tilapia growh hornone. 20 The use of these pol ypeptides in

aquacul surenapsobelleraibmnt ages: 1) they are nolecules smaller than fish
GH, then it can be absorbed by the org%anl smand to reach the blood stream
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by immersion baths or as a feed additive to fish and crustaceans. Also, they
improve the immune status. [t was demonstrated the superiority of the

polypeptides compared with tilapia growth hormone.

20  The use of these polypeptides in aquaculture has several advantages: 1) they are
molecules smaller than fish GH, then it can be absorbed by the organism and to
reach the blood stream easily; 2) As they are fragments of fish GH, they do not

C have biological activity in humans; 3) they have an sfronger effect over growth
than fish GH:; 4) They have noticeable effects over growth, survival and larvae

25 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
sequencé 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

30 invention were obtained from tilapia growth hormone. The polypeptide SEQ 1D

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

aminoabids at the N-terminal.



NO. 7 lack a fragment of 46 am noacids corresponding to the C-termnal. The
pol ypeptide SEQ IDNO. 8 |ack the same fragnent at the C-termnal and 17

am noacids at the NNterminal. 6 Diffgrent to the pol ypeptide presented in
t he patent US 6,239, 100 which have an activity simlar to GH, the

pol ypepti des of our invention have a higher activity conpared to GH This

activi t pifigenoto $pecdigpspidd prasenBesirdem pateat UE BEEY 1oEwhEEhAR: BR. 7
which lacks a fragnment. at the Ctermnal has a growh pronoting 5 activity
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transformation the plasm earlze acilrtate t
honol ogamshﬁatbytﬁ@ﬁﬁnomﬂh)&ysml\/@éme(pRWhe Pi chia pastoris MP36 strain was
used for, the extracell | ar production  of recombi nant protei.ns.. This

h
strain i8¢ FCRIAISHI B FspRPREmCansNgBies; ftﬁégh? e Proteins expression in
Pichia pastoris contains the Pichia pastoris AOXT promoter (pACX1), the signal

peptide of S. cerevisiae sucrose invertase 2 (spSUC 2) and the termination signal

20  of the enzyme glyceraldehide-3P-deshydrogenase (GAPt) of S. cerevisiae. It

contains also a fragment of chromosomal DNA corresponding to the 3 AOX

region necessary for the homologous recombination between the yeast and HIS3

C gene of S. cerevisiae which is the yeast selection marker. The vector has a

functional replication origin in E. cofi and the ampicillin resistance gene as a

25 bacteria selection marker. The vectors used to generate recombinant Pichia

pastoris strains are generally integrative, Prior to transformation the plasmids
-should be linearized to facilitate the homologous recombination by AOXT 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

30 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).



30 Pichia pastoris BKM 90 strain (EP 00438200) that acquired the phenotype
H s+ after transformation with the expression vector (Yong V., et al.
(1992) HI S-3 gene of Saccharomnyces cerevisiae conplenent his nutation in
yeast Pichia pastoris. Biotecnologia Aplicada 9: 55-61). 7 Several studies
have been denonstrated a growh stinulating effect by admnistration via

| mer si gaverhl recame nale Gedm girhbestemtedf izshyoperi esmuldierdhet esp, this
invention is the first report of growth stinmulation in fish by imersion
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i nvent iiptmeier ints GWHia papadrizogeure e6psinatdntandntaimmgedysitidepananet er s,
was tested in tilapia |arvae  and conpared with tilapia growth hornone. The
t r edt negBenRAY I dRmpedte &N vathortBravias PuHisadeper theFrrat otips wer e

10 - r rpat e h.nan. i.chi LS VP i,n whi ch
cont ai n 1hETSE! SEAE ALk TR Fed Pl BP 3 Rl BricEr, SFO B
past or i sathBgén sesigtamt ridc immaestsjisterh hearbiretgisa wad. testdd regripiay &argaamt r ol

contain culture supernatants of non-transformed Pichia 15 pastoris MP36 -
Non- t r eiteePgraias Withdilaria growthsMymE e hat the group treated with the

Cont Fo AnEeRH ek A B R QR Pl olR P8 PPRRE e e une

sysitoem 2¢ aQulgries swes i ahite gefinraeethbi2dntT e s essitores (P 3B fdterire vhich
non-speci fic hunoral factors such as |lysozyne and |ectins and the follow ng
par anet er s FOBRNIBEiRAYRANESS were measured. - Reduced gl utathione: GSH is

cof acto t at hi : r @i ?’e"ﬁs o f ef ence
gchani sms& g%%’?‘ﬂ%t ggé%!ﬂoﬁlgg%vtg C?t Eec%@?om% éﬁ?ﬁd@é ifééjs anyg)e'gs]t%:ftr%msEmlwcif?atllﬁi
di fference heineienthgridaups.Gifleverthel ess, 25 there is a tendency to increase

in the groups treated with pol ypeptides 1 and 2. - Superaoxi de, di snutase:
SOD is an”er2yRgaMaICAREI0H RESIATS et RIRARRR Of dendfrREdormed 43t ar es
supgr oxi de fﬁ&ﬁofié‘ﬂ}i@% s. W didn't find any statisti cal
> Non-treated group.
The resQlts showed that the group treated with the polypeptides significantly
increase its weight compared with tiGH, negative control and non-treated groups.
To analyze the effetct over the immune system, 20 animals were homogenized.
20 The presence of different non-specific humoral factors such as lysozyme and
lectins and the following parameters of oxidative stress were measured.
» Reduced glutathione: GSH is a cofactor of the enzyme glutathione
C peroxidase. It is one of the defence mechanisms against oxidative stress.
We didn't find any statistical difference between groups. Nevertheless,
25 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
defences. It captures superoxide free radicals. We didn't find any statistical
difference between groups. There is a tendency to increase in the groups
30 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 cellufar mechanism and regulator of

phosphatases and kinases. 1t is also a cofactor for Glutathione-S-



di fference between groups. There is a tendency to increase in the groups 30
treated with polypeptides 1 and 2. - Total organoperoxides: It is one of the
el enents of the pro-oxidant system ang one of the hydroxyl radical
precursors. It could be also an inductor of gene expression, activation of
cel lul ar mechani sm and regul ator of phosphatases and kinases. It is also a
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stress that oduces hi.onol ecul es xi dat.i on, W t he ] evel s of catal ase
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met abol i zed Vbaldghaﬁav\méwﬁeo@r@%ld#ae%eauaé% afd irﬁ@%és% d pricdie tﬁé%'ré%d&% of the
experinment there were not statistical differences between groups.
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tendency in the groups treated with polyp ptidesl and 2. - Protein

oxi dation. | t grch;&rtreatdd(mth \re mlymmmsrreemecddmoomroi&é d| dn' t f| nd
statistical ffer nces bet n groups. .Since peroxi 1,0n lal is an
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group. The oxidative ress is an inportant regulatory event. At 45 days
fromthe begi wnthrﬁgrrmjorttlaedem@)em trergroupy taatddenith petywpeatieesband&t i ve stress

- ff dat f tl o f
ceal ase’ bet vegcrT et BOg: ik LorpuruRuet Fsin ordate. i iEldnd 2o
i ndi cat es deckpagfehll fivelences pbheser gdgRl s and oxidative stress. The lipids

give the major ratio energy/ mss conpared to other bionol ecul es that
st orage Bimmeggerokidatias rhxﬁentlaleamnstnc’axmldetdfamxid}ﬂi\jmhﬁrma & thepogemésinsg and C

tiyat | | d d fat d deal dat i
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with this process her paranmeters related wth the 1 nmune system are
| ysozyneeaenl. 1/dcds mays from the beginning of the experiment, even when there are

oxidative stress with an effect over lipid oxidation, significantly decay the levels of

catalase between treated-groups compared with non-treated. This event
20  indicates decreased levels of free radicals and oxidative stress.

The lipids give the major ratio energy/mass compared to other biomolecules that

storage energy. It has been demonstrated that GH inhibits lipogenesis and

(: activates lipolysis and the produced fatty acids are ideal oxidative substrates. As a

consequence, the aminoacids move from oxidative process to growth. The lipid
25  oxidation observed in our experiment could be related with this process.

Other parameters related with the immune system are lysozyme and lectins.

Lysozyr.nle 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
30 of prolactin and growth hormone in the tilapia, Oreochromis mossambicus. J

Endocrinol. 173: 483-492).

L ectins react with a diverse array of pathogens and confer innate immunity to the

organisms (Alexander J.B. and Ingram G.A., (1892) Noncellular nonspecific

defence mechanismof fish. Annu. Rev. Fish. Dis. 2: 249-279).



Lysozynme is one of the conponents of the non-specific i mune functions
against viral and bacterial infections. It has been observed a correlation
between |ysozynme levels and GHin figh (Yada T., et al. (2002)

| mmunonodul atory effects 30 of prolactin and growh hornone in the tilapia,
Oreochrom s nossanbicus. J End ocrinol. 173: 483-492). Lectins react mﬁth a
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t r eat meptaiuveteby Sh@W%Jypb%t@éS efad VEWIes1sles é'efﬁérot'ﬁ% frbQichtd Wé?eon' ng
strat egy in the Pichia pastor/s expression vec Figure 2. Expression

anal ysi §togPedr ansf or mant's whi ch show a Mits phenotype Western bl ot of the
target proteins expressed in Pichia pastoris culture supernatants. Line 1:
Non-transfornmed MP36; Line 2: Polypeptide 1; Line 3: 15 Pol ypeptide 2; Line

4: 10 | apriefdigumel dworiptiond=i gure 3. Growth experinent in tilapia |arvae by
imersion in Pichia pastoris culture supernatants containing the proteins

of i nt eFigireat- Q'ﬁé'”@oﬁéﬂt@wmtberf@fﬁﬁlat@%fo@? emteesmne@mnc represents the

Argure Ebotn R BlasaiorheRENRlE B RaRPion PR B RReATER Fiisidie

past ori $egtelnt Usiet sefpehpatanks soMias nleﬁ@rets@éd PiPt Bichsa Ohadtbtier egturat the
dose of 0.1 n&mlter of water, Graphic represents the average body wei ght
2

of treaBdRery § Loediplerdransiaregst MR3& ohineols PaEyRantisles T; ditsih

Supsy nar anPEBuBRPaHInG PRty Bl RPN er st ot the dose of 0.1 mgil ter
Figure 3. Growth experiment in tilapia larvae by immersion in Pichia pastoris
culture supernatants containing the proteins of interest at the dose of 0.1 mgfiiter
of water. Graphic . represents the average body weight of treated-groups
compared to negative controls,

20 Figure 4. Growth experiment in goldfish larvae by immersion in Pichia pastforis
culture supernatants containing the proteins of interest at the dose of 0.1 mg/liter
of water, Graphic represents the average body weight of treated-groups

C compared to negative controls.
Figure 5. Growth experiment in goldfish larvae by immersion in Pichia pastoris

25  culture supernatants containing the proteins of interest at the dose of 0.1 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

30  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.



of water. Graphic represents the survival percent of the experinental groups
45 days fromthe beginning of the experinment. Figure 6. G owh experinent
in goldfish larvae by imrersion in Pighia pastoris culture supernatants
containing the proteins of interest at the dose of 0.1 ng/liter 30 of
water. The treated fishes show nore brilliant col ours than negative

contr ol FiguregB! eGrbwt eXbEHAXRETH MBBbial By CRIB LaRUARIENoh Bk Qﬂgfaf? Pichia
pastoris culture supernatants containing polypeptide 1 at three different
doses (Pa¥e!isguifurapdpenatanis gentdinngrpafpamider ) at Graphiferentdoese.8 t he
aver age_ho wei ght of. eat ed- gr ou onpar e 0 negatiyv ontrol . 10
Figure @% gﬁ/mﬁ( IQ%BSP&QE]P% ?]ﬁget | ajaﬁ?;?%o%p% thanﬁ“ﬁ?@‘?mﬁq/%ﬂ Q;ff%?ma Pi chi a
past ori SragpHit Urdpresiprar iad anicsa§ONbAiNIiEIgRolorPeBbicdegrbupt E¥Rpdidd apent
doses (4.8 ng of the polypeptide/ Kg of feed and 38°4 ng of Phe

pol ypephe¢griiMecwitrdleed). G aphic represent the average body wei ght of

treated-groups conpared to 5 negative control. Detail ed description of
particul ar enbodi nents / Exanpl es Exanple 1: Construction of the Pichia

past or i DeBXNRIPEES OMpHBARLE Fartit Bl hBbRIMEntNLERSHIpPISs sequences for the
pol ypepti des which are the subjects of the present invention and til apia

grow h hornone, C transformation into the MP36 strain and expression of the
proteins_of . interest. The.coding,sequgnces for, the pol ypeptides nentioned
above V\E)r(@mc%? aﬁnegfod’ft_r '?"(':RO\% ltﬁesg_ﬁ%iﬁ i cp%?tpﬁ’ﬁnu‘g’fgégﬁﬁﬂ% ﬁg?tﬁés’ti | api a
CDNAY asc@nthPigRitReP cdding s bﬁquéh@é@dféirnttfla% pﬁglfpé/rﬁ?dég -whitiRnael fthet he

codi ng sequence for the pol ypeptide SEQ ~ 7, we used oligonucleotides
cor r espouidiests t oft hthsequ@sesd SREentioNo. and afithidEQ gOWih  horfenepl i fy

S onutPBsRAHERGE, inde G MESBoS PRl autftnnressiy 1t e "5%i9peast seq 10

No. 4. jhweres@di ng sequence for tiGH was anplified by PCR fromthe vector
pR17 using the oligonucleotides corresponding to the sequences SEQ ID No. 5
and SEQ h®codingseguernas RCRhprpalvietidesr wentieag @ dbaive vetgeob@inatlby eot i de

e SR ot o B A e P oL ASNREEE £ B i e et o
PPS10 wasnedzMBBR 7 dbaost Bl amdiify the coding sequence for the polypeptide SEQ
ID No. 7, we used oligonucleotides corresponding to the sequences SEQ ID No. 1
and SEQ ID No. 2. To amplify the coding sequence for the polypeptide SEQ 1D
No. 8, we used oligonucleotides corresponding to the sequences SEQ ID No. 3
20 and SEQ ID No. 4.
The codi-ng sequence for tiGH was amplified by PCR from the vector pR17 using
the oligonucleotides corresponding to the sequences SEQ ID No. 5 and SEQ ID
C No. 6. The PCR products were treated with the polynucleotide kinase enzyme to
phosphorylate the ends of the gene and facilitate its cloning into an expression
25  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 |. The
30  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



the restriction endonuclease Nae | and treated with al kaline phosphatase to
dephosphoryl ate the ends. The genes encoding for the interested pol ypeptides
and tiGH were ligated into the expresgion vector using T4 DNA |igase (Fig
1). Prior to transformation, the plasmds were linealized with the enzyne
Sph 1. The 30 Pichia pastoris MP36 strain was transformed by el ectroporation
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het er ol ogous protein will be a high percent of the total proteins in the
medi um quitre ree@inTBeXEsS(meichepd Hrotwons ; aSBsupm@mm$ oghersdae, i5can1i3®5- 1308;

|
angltq@ﬁpte&fﬂlaagl%geg%ﬁqai%ﬁﬁédoﬁargoy%?@rgﬂ%v TF%E Cé%ﬁcgeq r?fBFgrtgng:t ors of
5L Wit dhotdiss aighet imeniueh (mBkd el st @) ‘{hﬁ:f@ﬂpty!db@l Eﬁéméchﬁoﬁmwgsm sfigure 2,

a Western blot using a nonocl onal antl ody specific for tilapia GH was used
to checl3ihe30&xBeasst o dfharme féﬂ@t 4PR2; ﬁ2cuﬂI8t 8t Buparedielions of 2e Exanpl e
owt h ex erlrren an ti I mersion wt stori | ture

supSr naeAnT OTER PR IG ol i Has BRI Lms Jobe ABHOBRST R 5 fine
syst emy,ith tﬁé‘@d@?ﬁl@ﬁrém@thm t@'Q!ﬁ'@ oMUY BisCdhovi e dgliie™@Sa avesekn for 90
mn. The dose was 0.1 ng of target protein/liter of water. The experinental
gr oups et esing a monoclonal antibody specific for tilapia GH was used to check the

expression of the protein in culture supernatants.

20 Example 2: Growth experiment in tilapia by immersion with P. pastoris
culture supernatants containing polypeptides of interest. Effect over the
immune system.

C The experiment was done by immersion, three times a week for 90 min. The dose

was 0.1 mg of target protein/liter of water. The experimental groups were:

25
1. Gfoup 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).
30 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 controt).

5. Non-treated group.



25 1. Goup treated with the P. pastoris culture supernatant containing
pol ypeptide 1 (treatnment 1). 2. Goup treated with the P. pastoris culture
supernatant containing polypeptide 2 (treatnment 2). 30 3. Goup treated
with the P. pastoris culture supernatant containing tilapia GH (treatnent
3) 4. Negative control group treated with non-transforned P. pastoris
culture supernatant (negative control). 5. Non-treated group. 12 At 45
days fromthe beginning of the experinment |arvae treated with the

| tide_ S I No. 7 d.a wei toi 3,6, 2.1 .6, fold high
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Table 1,.1: Statisticagl .analysis at 45 days fromthe begi nning of the
experi ng%b_leﬂ‘.,—)tl"{r}gfgef,ﬁs F&JS{I pl e Conparison Test P value Negative control

G owt h e i I | ypeptide SEQ ID No.8 P <
0. 001 @SE?VQEESan% gf”:/és\lsle?gp;%g P? ggglé%ﬁ?éﬁﬁb 7 P < 0.001 Negative

VS

cont@ol vs Non-treated group P < 0.05
Negative Growth Non-treated | Polypeptide | Polypeptide
C control hormone group SEQ ID No.7 | SEQ ID No.8
Week 3 | 0.0554+0.037 | 0.084+0.042 | 0.033+0.020 | 0.099+£0.058 | 0.092+0.055
Week 6 | 0.120+0.046 | 0.159+0.067 | 0.071+£0.026 | 0.254£0.093 | 0.227+0.082

Mass is shown as mean = S.D

Table 1.1: Statistical analysis at 45 days from the beginning of the
experiment. ‘
15
Tukey’s Multiple Comparison Test P value
Negative control vs Growth hormone P>0.05
C Negative control vs Polypeptide SEQ 1D No.8 P < 0.001
Negative control vs Polypeptide SEQ ID No.7 P < 0.001
1 Negative control vs Non-treated group P <0.05
Growth hormone vs Polypeptide SEQ ID No.8 P <0.01
Growth hormone vs Polypeptide SEQ ID 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 1D No.8 vs Non-treated group P < 0.001
Polypeptide SEQ 1D No.7 vs Non-treated group P < 0.001




G owt h hornone vs Pol ypeptide SEQ ID No.8 P < 0.01 G owth hornone vs

Pol ypeptide SEQ ID No.7 P < 0.001 Gowh hornone vs Non-treated group P <
0.001 Polypeptide SEQ ID No.8 vs Pol %)oepti de SEQID No.7 P > 0.05

Pol ypeptide SEQ ID No.8 vs Non-treated group P < 0.001 Polypeptide SEQ ID
No.7 vs Non-treated group P < 0.001 13 These are very inportant results
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i nportant fishes produce a survival increase "that is cru 0 1 Nncrease
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ani mal s r_group,.were taken 5 at 21 and 45 days fromthe begi nning of the
exper | nHrﬁﬁ.'S %Ilﬂ(?'q?é? VHEC RS BUHLI‘fgﬁT%%%‘i’CQ%{B'eénd different parameters of the
oxi dat i V8 fidlBesStheesfedBRARKRS imPiite Sidbm! QUaéni%&anrp@Log@'r\@g tcﬂfkgba' ase,

peroxi dation potential and protein oxidation. W on erences
i n perogt ddt ieod pot days drorpetheedrginnieg ed theoepperiment ofpar kedvad tweraegat i ve

trol ,at 21 d f t he ,begi nni th i t. W d
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measured using a nethod based on the ability of |ysozyme to |yse t
bact er i axdatder ococcus | ysodei kticus. In a 96-well nicrotray, 100 L of

I in f 15 twof.al d ial diluti. i hat ff 0. 05 H
5} wels anBehoire e BereaES R RN ruSplAPNtsn Wekdcotns |
lyspgdei E@ﬂngﬂﬁec{@itlgg%b%i{}'@ggﬂhglréﬂiﬁé!ayé"ﬁ@mitﬂ@'-Bé@Ir?rﬂn@“of@’?e&p?é?ﬁnérﬂ? O.D. was

read at 450 nm at and 60 min. For a positive control, larval
honpogendfegeaasraceiybazge @tingnindgovasngtteacts 9662 yags (roen thel beljinhoingads

ti t 8 g/nL d i. I ff 20 I d | I
HomogentioexPafufit 3RS hehzna IRy of Sakas: fare hoftads R chesor
larval heaRgenatahgCRHTHAS 32986 RRER ARItNT IRRymeasdiyag vk th@Humni n-' .

W observed stati sgi cal significant differences between treated groups with
C t he pbligrpeptdute /sSESKLDUNOIIY aa G- BEQ miDrdtcey8 t@dmdr ed semplenoin- faueat ed

ot nstiokas il Renivnenaness e iulRT Laardle il b Meste TBhep arlad Ot r act s
were peff QB8 H§hM%uspension of Micrococcus lysodeikticus (Sigma). The microtray
was incubated at 22 °C and the O.D. was read at 450 nm at 0, 15, 30 and 60 min.
For a posilive control, larvali homogenates was replaced by hen egg white
lysozyme (serial dilutions starting at 8 ug/mL) and for a negative control, buffer
20 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
C the polypeptides SEQ ID No.7 and SEQ ID No.8 compared with non-treated group
(Table 2).
25  We made also a haemagglutination assay to measure lecting 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
30 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




PBS pH 7.2 in U bottom shaped (96 wells, Geiner, Mcrolon) mcrotitre wells
to which an equal volune of freshly prepared 2% erythrocyte suspension
(rabbit in PBS) was added. Wells wergjincubated for 1 h at roomtenperature
and the titer 30 was read visually and being equal to the dilution in the

|l ast well to show agglutination (as manifested by an evenly distributed

| ayer ofitereldise averotthpcahdhe actelty weet &:ibssddas hinemegtid iddigtoagtdfvi ty of
sanpl es was exam ned and for each 14 titer value was obtained. The activity
was expflsbigheskditutionshowiag completesigetwirgtionf  the hi ghest dilution show ng

et neon V& SRS Bt HBRREENC Bl hEesd) FRAIGS Bt Wi PR, &
conpar edoWpthtiden IF@aDeModr ang SEQ( TaNES Jomgakkbewrdh rore@Ext®e group

concentration (g/nmL) in the |larvae extracts at 45 days from begining of the
expet i neMble Bl ypepti de Pol ypepti de Growth Negative Non-treated SEQ ID No.7

SEQ I D or no ont.rol up ,2..596.0..425* 2.5980. 430* 500. 162

> ou60, 18816 ZobTe e Hankesttaiih G g 6 e ontearis =t Sa AR A

Tur key' grdng Hegiinig6f Gt &8perigiedii fi cant difference P<0.05 10 Table 3: Titer
of haemagglutinin activity (the reciprocal of the highest dilution show ng

conpl et e raggiutinaiTon). TN the tarvag extractis gt 45 days_ fronrbeg) nni ng of
t he experi ﬁglﬁpeﬂgﬁhﬂeﬁqlﬂﬁemﬂ?p ppt %(q@w@ owt h ﬂ%@%&'\"?/e I\Hﬁnttlr%%ltﬁé'% SEQ I D
No. 7 SEQ|I Or idullo 4x 4* .2 2 1 , Turkey's
test; * i néd)Fggthngf s(?%@gt:ﬂf?bd ffer emno-(iﬁeet P£0. Skgrﬂgglw Exa@p%ﬁ\& G owt h

stimul at iﬁgﬁ%.@zf{f,@r tr 5860 HBHOV BB d7AT VaSaeAasd t Y1 kPagekEhi sh by

i mer si of S Wt h |Pi chi a pastori S culture| supernatants cont ai ni ng t he
petypeptrhdepnebniraii@l R$howrdds nexdies+ BEMt al groups were designed. The
tkeatments consisted of immersion baths, three tines a week for 90 min. The

dose Wa%\RD\;Agﬁurgegt&gtEg@t* RUEEEY bibhfianfdifBlert@lsko pFhe experiment a

groups were: treate pastoris culfure supernatant
CO”E@' "r381e 3: Titer of haemagglutinin activity (the reciprocal of the highest

dilution showing complete agglutination) in the larvae extracts at 45 days

from beginning of the experiment.

Polypeptide Polypeptide Growth Negative | Non-treated
SEQID No.7 | SEQID No.8 hormone control group

Titulo 4* 4 2 2 1

ANOVA, Turkey's test; * indicates a significant difference P<0.05

C‘IS Example 3: Growth stimulation experiment and improvement in larvae
quality in goldfish by immersion baths with Pichia pastoris culture
supern-a-tants 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
20  of water. The experimental groups were:
1. Group treated with the P. pasforis culture supernatant containing
 polypeptide 1 (treatment 1).
2. Group ftreated with the P. pastoris culture supernatant containing

palypeptide 2 (treatment 2).



pol ypeptide | (treatnment 1). 2. Goup treated with the P. pastoris culture
supernatant containing polypeptide 2 (treatnent 2). 15 3. Goup treated
with the P. pastoris culture supernatant containing tilapia GH (treatnent
3) 4. Negative control group treated with non-transforned P. pastoris
culture supernatant (negative control). 5 At 45 days fromthe begi nning of

the experi negt,Gtde treeidwit shd Ranashrshawgte sapsirgitahi @ansinel @hpial ncr ease
conpared with treatnents 3 and 4. At 75 days, larvae treated with

pol ypepti des SESI(BERENENMEAH SEQ ID No. 8 had a wei ght increase 2 times

or oup. (Taby o a; e e SORO g BTl PR roPGRTRRREN Lihadlols bRt o

showed an i ncr eagerhatast(ntgaivecompaied with negative control (Fig 5). The
color of the ornanmental fish is a very inportant paranmeter for its

conmeer ciArPZERYSooM tﬁ\etbﬁ%n@faaé}fithﬁrﬁX%em@eabstéwéaﬁtms l nFad siRwe
t t t. s ) ’ i I t al t d
ul th negara oAl deiof AN S o R 2 e exper f mont ¢ hey

had nor ét F6iddyisatirvad freatd ddwith (ol \peplideNSEabiRINET ssicEar (D Hsid hsdw t h
ot her ornanmental fish species. Table 4: Average in the bo%% wei ght of

ﬁroups (’\@)th%‘rrﬁﬁéﬁﬁ irepghriptararared ot h nREgAS e tradmnd boNgeMPEES | D No. 8
B R N R S S s it R SO

Tabl@ 4ahd 3Stadvied andhcranad yrs bgrvatal éomphaysd witbmeigadvbeghirai (g 6§. the 20

experinent. Tukey's Multiple Conparison Test P value Negative control vs
G owt h REEMSRETPOE hopsomraytial distorie r 81 VEEY PEIRRIE BeTasEeie D'MNo.'§ P <

Sggél y%‘ggﬁ%@%&%’ﬂ;}@mﬁg %@@‘@%8’%'1\95 oBEeR At arfas uRd0catAgML § hor mone
and 2 showed color in an early developmental stage compared with negative
control. At 75 days from the beginning of the experiment they had more brilliant
15 colors (Fig 6).
We obtained similar results with other ornamental fish species.

Table 4: Average in the body weight of groups (g).

Polypeptide Polypeptide Growth Negative
SEQID No.7 | SEQID No.8 hormone control

45 days | 0.132+0.083 0.137+£0.088 0.087+£0.099 0.04240.024

75 days | 0.613+0.198 0.62510.184 0.405+0.156 0.307+0.169

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

20 experimént.

Tukey’s Multiple Comparison Test P value
Negative control vs Growth hormone P>0.05
Negative control vs Polypeptide SEQ ID No.8 P <0.001
| Negative control vs Polypeptide SEQ 1D No.7 P < 0.001
Growth hormone vs Polypeptide SEQ ID No.8 P < 0.001
Growth hormone vs Poiypeptide SEQ ID No.7 P < 0.001
Polypeptide SEQ ID No.8 vs Polypeptide SEQ ID No.7 | P >0.05




G owm h hornmone vs Pol ypeptide SEQ ID No.7 P < 0.001 Polypeptide SEQ I D No. 8
vs Pol ypeptide SEQ ID No.7 P > 0.05 16 Exanple 4. Gowth experinent in
carps by imrersion baths with differenpt doses of polypeptide 1. W exanined
the effect of different doses of the pol ypeptide 1 over growth in carp

| arvae. Four experinmental groups were designed: 5 1. Goup treated with the
P. past @atngidl 4UGRoRMASEAR AAENE PRLAIFPE NSy rrnﬁteyrer&ﬁ' h§Ethth ffefdnd he dose
of 0.02 ng of polypeptide/liter of water “(treatnent . Goup treated

Wi th thefOIBESpEfSICdVPspdethre super nat ant cont ai ni ng 10 poI ypept| de SEQ ID 7

at the ellit of  wat t r eat ment 3. Gou

t r eat ed%%ﬁg Céthr%%'g?% q?gﬁﬂgptg%s%@bﬁﬁomep g6t Pﬁ?rn%fo“%l' VB i de SEQ
I D 7 at 1dhge dos@ Slpfinderival @tougglvyé}@mésqﬁ(eldlter of water (treatnent 3). 15
4. Non-treated group At 30 days fromthe beginning of the experinent the

| arvae treated with the dose of O. 5 ng of pol ypeptide SEQID 7 /liter of
wat er had ase, 2. her conpared wi.ith non-treated
group. On fhgﬁ8ﬂﬂeri et ﬁgr ae p[ars e BTG tSHpﬁrrh.atﬂ%l[ SN Gept i de
SEQID 7 /1i b@[yp@btr@@t%thﬂﬂ?%tV’tﬁbngse' HC0 825 g1of8pd | 9h&btidd/RBEb! GRimar ed

wi th non-treated group. There were not stati stl cal differences between

non- treat ed ¢reriprenid )t he group treat ed vmth the m nimal dose (Table 5; C

Tabl e 5. F b ht f
Ngn ter eat e%l :%88% t r?gff{ %@ el /L e o B%%ﬁt rgﬁp@@bg}g
0. 0940. 055 Opa%@Pﬁag SEG6HD 7080t é@?@o@@gt iﬁ ﬂcﬁ%ﬁé}ﬂt@%/lﬁér AE}AterS. D

Table 5.1: Statistical analysis at 30 days fromthe egi nning of the
experiment. (treatment2).

C 3. Group treated with the P. pasforis culture supernatant containing
polypeptide SEQ ID 7 at the dose of 0.5 mg of polypeptide/liter of water
(treatment 3).
15 4. Non-treated group

At 30 days from the beginning of the experiment the larvae treated with the dose

of 0.5 mg of polypeptide SEQ 1D 7 /liter of water had a weight increase 2.75 fold

higher compared with non-treated group. On the other hand, the larvae freated
20 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;

(" Table5.1: Fig 7).
Table 5:.Average in the body weight of groups (g).

25
Non-treated Dose 0.5mg/L | Dose 0.1mg/L Dose
group 0.02mg/L
30 days 0.094+0.065 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.



30 17 Tukey's Ml
0.01 O0.5ny/l
vs 0.02ng/1 P < 0.
0.05 Exanple 5: G

interest. 5 Three
consi st ed of
0.1 ng of interest
1. Goup treated

pol ypepti de SEQ I L

cul ture supernata
Negative control d
super nat ant ( negat
obt ai ned an i nproyv
i nterested pol ype

vs 0.02ng/ |

i nmer

ti pl e Conparison Test P val ue
P <0.001 O0.5ng/l vs cont
05 0.1 np/l vs contjpol P < 0.01

owt h experi nment

0. 5ng/ |

in shrinp Litopenaeus schmtti
imrersion in P. pastoris culture supernatants containing polypeptides of

vs 0.1 ng/l P <

rol P<0.001 0.1 ng/l
0.02nmg/1 vs control P >
| ar vae by

C

e

YAREY

sion %:@%Zﬂilg!%r@&%ﬁaﬁ%?%afea gned.

ree %\%t

ek for

%ne Treat ment s
VUR " The dose was

[4.4 r of water. The ex
B/ 1Ahdf

"0 gl ¢

PErl tal groups were:
atant containing 10

pastoris culture supern
0 6 &ptdBonddy 2- G oup treated
t cont% nélrgi ni%, ypeptide SEQ ID 8

d g P. pastoris
%’trgaqoﬁmnt 2). 3.

r ogBmd/ead 86nihit h non-transforned
ive control). 15 As the result of

Pe Pggiarlis culture
tﬁe experii nrent, we

engning/Nvd arwagg/aual ity in  the sh

rpnpg osr gated with the

SEQ I D No. 8 had &
negative control,
The correspondi ng

tides " larvae treated with polype

in 0.nergghsecomrdlody wei ght 2.3 fol
more branquial ramifications and r

ptides SEQ ID No. 7 and

dphd ghgr |relative to
ostra) 20 nodifications.

st@opsig/loa cdrerdl was nade for each

statistical

si gni fu

pargmst er and

cant differences were found in_al

| _cases. |Exanpl e 6:

G owt h experi nment
at diffef

pol ypepti

BhefloSF iyt SnpPuEE I Sheihs £

intilapia by feed adm nistration
ffect of

itopenaeus

of
t

pol ypeptide SEQ ID 7

SRR Fardhe 'Y

immersion in P. pastoris culture supernatants containing polypeptides of

C

5

interest.

Three -experimental groups were designed. The treatments consisted of

immersion baths three times a week for 1:30 h. The dose was 0.1 mg of interested

protein/liter of

10

water. The experimental groups were:

polypeptide SEQ ID 8 (treatment 2).

supernatant (negative controt).

Cis

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

Group ftreated with the P. pasforis culture supernatant containing

Negative control group treated with non-transformed P. pastoris culture

As the i'ésult of the experiment, we obtained an improvement in larvae quality in

the shrimps

treated with the interested polypeptides.

Larvae ftreated with

polypeptides SEQ ID 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

and statistical

significant differences were found in all cases.

modifications. The corresponding statistical test was made for each parameter

Example 6: Growth experiment in tilapia by feed administration of
polypeptide SEQ ID 7 at different doses.

25




injuvenile tilapia with an initial weight of 72.993.25 g. The doses tested
were 4.8 ng of the polypeptide SEQ ID No. 7/Kg of feed and 38.4 ng of the
pol ypeptide SEQ ID No. 7/Kg of feed.(gral fornulation was nmade by
incorporating the Pichia 5 pastoris culture supernatant containing the

pol ypeptide of interest in the basal diet. The negative control was tilapia
fed withybasedsudb®thebfibethedw ddsd3aifthé HanpkptioB GERD 1DATH.FTdver GHb LA €

supernatant. During the experinment the aninals were fed twice a day with

t he feed Bygnigafiama withtdiensual oveipliayf 1ePghd.2bdr Toe drsssstestnl waee 4.8

bl ypeprie” Eppigeids Rt Reld B Ib& ath 28 P85 5, Euihdhil wi 1
cont rol SEQ@UD N. YKy @hfodsicral fdreanitiont whb shadaby dhésBoRTIRSINEPREHR01) . The

dose of 38.4 rrq of the polypeptide SEQ ID No. 7/Kg of feed didn't show
di f f &r e REEBrSNCUEE a3 YRAMNBEINA <At FIV@ICc ISt PolyPepligd | ipteregbiretie basgli g 8) 15

Tabl e 6, Av g i ght fii Q) at j.yve t . / Dose

38. 4nmy/ Igg';é% ﬁrh%Sﬂgg{s'&ngo%%f} ﬁgif%%igﬁ SWi%lbg%g é%lt %@geﬁs%%oﬁmg”_as mean
S. D Tabkenéfckinedt At ibebicgal canabysiferadtadb Daysg thiemxpbantkegitnaiargmafs the 20
experinment. Tukey's Miltiple Conparison Test P value 4.8ng/kg vs 38.4ng/ kg
P < 0. 0WEre Jedniyitqy av 83y otith dhe peed apiveledstuthy ks Wi kasht weighb fsr §. 05
Novvaday%eez&guati C organisns are an inportant source of proteins, but the
capture  on"its natural environment is fully exploited. For this reason, to

I ncrgasahihsolypssibec SEQ IDINDY meaeksiainythehgiet ul this @losk dthesemgapfathiec
species. It has been 25 denbnstrated that in nost of the organisns exist a

wi de r aRg&/Peatiddi TRQi 1D No.poksi of Eadbinesersad atavir BweR%b gomeafishath
e ! . - Dost B S O : o f
A mceca: R BpyBIFh Hig TPl S5 T e (Aol okt nc

ceedi'ng i ona ivin C Resour ces
Monagenmegt4 mpof e pBhtddpiinen®sQ K98, /KGN OEEE-didB9)show! bEfepahoszeipt | des
presented here have the advant a?e that they are not specie-
relation to negative control. (Table 6; Table 6.1; Fig 8)
15

Table 6: Average weight of fish {(g).

Negative control | Dose 4.8mg/Kg Dose 38.4mg/Kg

45 days 99.06+2.27 121.8242.35 101.54+2.39

Mass is shown as mean = S.D

Table 6.1: Statistical analysis at 45 days from the beginning of the

Czo experiment.

Tukey’s Multiple Comparison Test P value
4.8mg/kg vs 38.4mg/kg P < (.001
4.8mg/kg vs control P < 0.001
38.4mg/kg vs control P >0.05

Nowadays, aguatic 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. It has been
75  demonstrated that in most of the organisms exist a wide range in which it's

possible to manipulate growth by hormones administration, genetic modification,




specific and therefore, they are applicable for different aquatic organisns
for 5 multiple functions |like increase growh, survival and |larvae quality,
and inprove different paraneters inv? ved in the inmmune response. Besides,
it was denonstrated that they have an effect over growth significantly

hi gher conpared w th growth hornone. On the other hand, these polypeptides
don't h i | cal L\l i : S .M ni_Shi¢ i jence
that tne ol oyiadetds cofiplie Bradatinr dof T Hl Rt Sk Br I REE

Besi des Aduatic isssaafrcd hbamapemepeptiadis, Philiponaamedal SENST 1554383y
attractiyve not on| because@é}hey reduce the culture tinme as C a conseguence
of gr owtHCaBRYPEPIiGDHRIC NG NSheaxeshenadi@mipo thdicineyvaie BBl BRRCISI n this
fishes. 20, i ; tJ: er i : i

pol ypeptTarHC Rl iharstthe, el ire: apfieRle REE diferehh URENE oBaMs 1o
sequéncesulBE® fubRchiond like iI6E@akD dlowt!8. sitvivAl potiyipepic dealdgcondiimgrdve t he
claim1 characterized because it was obtained in Pichia pastons 3. A
conposi GifEHeThaRaEAMPErS eovalpdofint e pBNYIHERt iFBRRONFS: | RES'AS: cltaiASL for
stinmul aty L j i s i chi

pastori tsde@%f risﬁr‘r%é&i%%:\ H%Pari;d[v%h%@%ﬁ‘ g?tﬁ#xﬁ%ﬁ%‘rﬁgﬁggﬂ@&%{?ﬁ”@ﬁh%ﬁg@nﬁ%é@ in

cl ai m 1 wiihngrioeeld HoomomeaCinothe dtheshamalil tatee bbypgptded dandharve hidsgishiant

di sease in fish and crustaceans at a dose as efficient as 4.8 ng of the
pol ypep@icHdly Kghemangediminishing the incenvenieara thalsthenrrogyctsuprPISap: eat ant s
contgi ni I J L, hed. L | A i S

tr oA meict EnpTpP B HEARELASINRHAT PV o Bl el el ute ol WordBRhPRRIERER and
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poLypeptd eRisegrenae of Pl ase eralionndingeitigy e PrirbrRICHSshaver FiRie
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7. A conposition which conprises any of the polypeptides defined in the
claim 1 for the treatnent of ornanental fishes. 1/3 Sequence Listing <110>
- Centro de Ingenieria Genetica y Biotecnol ogia <120> "GROMH STI MULATORS
POLYPEPTI DES FOR USE IN FI SH AND CRUSTACEANS" <130> JANNEL <140> <141>
<160> 8 <170> Patentln Ver. 2.1 <2186 1 <211> 22 <212> DNA <213>
Artificial Sequence C <220> <223> Description of the Artificial Sequence:

A igonucleotide that anneling with ghgmg €end of the coding gene for

pol ypeptide 1 <400> 1 atgaactcag tcgtcctcct go 22 <210> 2 <211> 22 <212>
DNA <213> Artificial Sequence <220> <223> Description of the Artificial

For pol ypent I'dEO1PeAis SGarpREk AR By s BoPEbaL afaih oGBS snigdfinG 9E"  O°ne
sequence contained in the sequences SEQ ID No.7 or SEQ ID No. 8.

2. A polypeptide according to the claim 1 characterized because it was
obtained in Pichia pastoris

3. A composition that comprises any of the polypeptides defined in claim 1 for
stimulating the growth in fish and crustaceans.

4. The use of Pichia pastoris culture supernatants containing the polypeptides
described in claim 1, in feed formulations to stimulate the growth and/or
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 between
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.




<211> 22 <212> DNA <213> Artificial Sequence <220> <223> Description of

the Artificial Sequence: Aigonucleotide that anneling wwth the 5 end of

the coding gene for polypeptide 2 <400> 3 atgcagcaga tcacagacag cc 22

<210> 4 <211> 22 <212> DNA <213> Artiticial Sequence 2/3 <220> <223>
Description of the Artificial Sequence: A igonucleotide that anneling with

the 3' end of the coding gene gQfcR0L tREPIALHEe 2 <400> 4 tcaatagttt

ccgtaaggag cg 22 <210> 5 <211> 28 <212> DNA <213> Artificial Sequence
<220> <223z obaseriptdcom@dnithie: Artiédficei alpiSeguencgia A i gonucl eoti de t hat
annel i ng ymicbh theolrs enghetiLihgsCodb@rraene f osr tidsapi angromish Roes none
<400> 5 atgaaciGag tcgtcctcct gctgtcgg 28 <210> 6 <211> 29 <212> DNA g

<130> JANNEL

<140>
<141>

<160> 8
170> PatentIn Ver. 2.1

<210> 1

<211> 22

<Z212> DNA

<213> Artificial Seguence

(ji <220>

<223> Description of the Artificial Seguence:
Oligonucleotide that anneling with the 57 end of the coding
gene for polypeptide 1

<400> 1
atgaactcag tcgkbecctect go 22

<210> 2

<211» 22

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of the Artificial Sequence:

Oligeonucleotide that anneling with the 3 end of the coding
gene for polypeptide 1

— <400> 2
(:f tcaatagttt ccgtaaggag cg 22

<21(0> 3

<211> 22

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of the Artificial Sequence:
0ligonuclectide that anneling with the 5’ end of the coding

gene for polypeptide 2

<400> 3
atgcagcaga tcacagacag cc 22

<210> 4

<211> 22

<212> DNA

<213> Artificial Sequence



<213> Artificial Sequence <220> <223> Description of the Artificial
Sequence: digonucleotide that anneling with the 3 end of the coding gene
for tilapia growth hornone <400> 6 ccggaattcc aatgcaacac atttatttc 29

<210>. 7 <211> 158 <212> PRT <213> tilapia <220> <221> PEPTIDE <222>
(1)..(158) <223> Fragnent of tilapia growh hornone. <400> 7 Met Asn Ser
Val Val Leu Leu Leu Ser Val Val Cys Leu Gy Val Ser 15 10 15 Ser Gn Gn
Ile Thr Asj0Ser G n Arg Leu Phe Ser Ile Ala Val Asn 20 25 30 Arg Val Thr

Hi s Leu Hr&2lkebedagipica G rehAr grdtodidhe SerueAs®: Phe 35 40 45 du Ser Ser
Leu G n Thr dYGrordartAly tGh drealdsnwiys the e ‘Phed B0thS H0ind eu G n Asp
Phe Cys ARHPfor RSPY™SACifeel Ile Ser Pro Ile Asp Lys 65 70 75 80 H's @ u Thr
Gn Arg Sef,qSef Val Leu Lys Leu Leu Ser Ile Ser Tyr 85 90 95 3/3 dy Leu
Val GQu Sgcra%g&g U, Phag1 ProcSer Arg Ser Leu Ser Gy Gy 100 105 110 Ser Ser
Leu Arg Asn h 11 6" Cer 78D ﬂrg Lou Ser Gu Lei) Lys Thr 115 126°125

<210> 5

<211> 28

<212> DNA

<213> Artificial Seguence

<220>
<223> Description of the Artificisl Sequence:

Oligonucleotide that anneling with the 5/ end of the coding
gene for tilapia growth hormone

C <400> 5

atgaactcayg tcgtcoctect gotgtocgg _ 28

<210> &

<211> 29

<212> DNA

<213» Artificlial Sequence

<220> -
<223> Description of the Artificial Sequence:

Oligonucleotide that anneling with the 3’ end of the coding
gene for tilapia growth hormone

<400> 6
ceggaatbtee aatgeaacac atbtatttce 29

<210= 7
<211> 158

( <212 PRT

<213> tilapia

<220>
<221> PEPTIDE
<222> (1)..{(158)

<223> Fragment of tilapia growth hormone.

<400> 7
Met Asn Ser Val Val Leu Leu Leu Ser Val vVal Cys Leu Gly Val Ser
1 5 10 15
Ser Gln Gln Tle Thr Agsp Ser Gln Arg Leu Phe Ser Ile Ala vVal Asn
20 25 30
Arg Val Thr His Leu His Leu Leu Ala Gln Arg Leu Phe Ser Asp Phe
35 40 45
Glu Ser Ser Leu Gln Thr Glu Glu Gln Arg Gln Leu Asn Lys Ile Phe
g0 55 1y
Leu Gln Asp Phe Cys Asn Pro Asp Tyr Ile Ile Ser Pro Ile Asp Lys
65 ' 70 75 80
His Glu Thr Gln Arg Ser Ser Val Leu Lys Leu Leu Ser Ile Ser Tyry
85 90 95



Ay Ile Lou Leu Leu Ile Arg Ala Asn G n Asp Gu Ala Gu Asn Tyr 130 135 140
Pro Asp Thr Asp Thr Lou An H's Ala Pro Tyr Ay Asn Tyr 145 150 155 <210> 8
<211> 142 <212> PRT <213> tilapia 320> <221> PEPTIDE '.. <222>
(1)..(242) <223> Fragnent of tilapia growmh hormone '~.  <400> 8 Met G n Gn
Ile Thr Asp Ser G n Arg Leu Phe Ser Ile Ala Val Asn 1 5 10 15 Arg Val Thr.
H s Leu Hesy Leu euchl A MmpAsgu lrew Phe s&erarsperPheun 28:2613¢1v3 u Ser Ser
Leu @n Thr Qu Qul@n Arg Gn Lou Asn Lys Ile Phe 13% 40 45 Leu A n Asp
Phe Cys AS%r Pep Asprdyish| @lnl Cée Ser Rroorkd deAsperd ¢éu 150 B 60r His A u Thr
Gn Arg Ser Ser Mal Leu Lys Leu )88 Ser Ile Ser Ty#565 70 75 SO Gy Leu Val
Gu Ser Tryp Ll—f”F'nleLﬁf?’f &“SeT’leAF\ 2P tBucBerrsg UGNa B9 B 98 Ser Sex Leu

Arg Asn GlprO r“‘F‘é“fT oPh é’5 er Zgu Ley LySi°Thr 100 105 110 dy Ile

Lou Lou uAr g7 AR VP 115 120 125 Pro Asp
Thr Asp Leu Gln HIS Ala Pro Tyr Gy Asn"Tyr 130 135 140 C

<210> 8

<211> 142

<212> PRT

<213» tilapia

<220>
<221> PEPFTIDE
<222> (1})..{142)

<223> Fragment of tilapia growth hormone

Cf <400> 8§

Met Gln Gln Ile Thr Asp Ser Gln Arg Leu Phe Ser Tle Ala Val Asn
1 5 10 15
Arg Val Thr His Leu His Leu Leu Ala Gln Arg Leu Phe Ser Asp Phe
20 25 30
Glu Ser Ser Leu Gln Thr Glu Glu Gln Arg Gln Leu Asn Lys Ile Phe
) 35 49 45
Leu Gln Asp Phe Cys Asn Pro Asp Tyr Ile Ile Ser Pro Ile Asp Lvys
50 55 60
Hig Glu Thr Gln Arg Ser Ser Val Leu Lys Leu Leu Ser Ile Ser Tyr
65 70 75 80
Gly Leu Val Glu Ser Trp Glu Phe Pro Ser Arg Ser Leu Ser Gly Gly
85 90 95
Ser Ser Leu Arg Asn Gln Ile 8Ser Pro Arg Leu Ser Glu Leu Lys Thr
100 105 110
Gly Ile Teu Leu Leu Ile Arg Ala Asn Gln Asp Glu Ala Glu Asn Tyr
©. 115 120 125
Pro Asp Thy Asp Thr Leu Gln His Ala Pro Tyr Gly Asn Tyr
130 135 140




