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7Y 7

Al 6] MOW, PACAP FEIFE = o] ZY(E. coli) QD A5 N i35 ez AAgol AHES 54
o7 O} H

379 8
A 63l oA, PACAP FrRHEI = 9] SAE AP, pastoris) WF AEe] dHE FuUz Gl AHE
e 5gow s .

A7 9

A 63l QoiA, PACP FRAE|SE AT A4 AsgoziE Fuse] gAlHel AEES EYoE s

A7 10

A 18l oA, PACAP FrRAEI=E £8 AF] 2% ¥ 0.1 wel FER v 30 F71491 el o8 2
7) i PR 448E 540 s U

379 1

Al 13 ghelM, PACAP FRABEEE 8ol #E T 100 WA 200 g Aol o) PACAP FER B EE sl 1
WA 4ol Ao A gl od Buy] i ARG FREE SHoR s W,

A7 12

A 18] 9lolAl, PACAP Fr=HE| = FEALES] Kg B 5 mgo] PACAP R AAsE FHAIRE Bu7] Ei
A7l TR SYo s .



[0001]

37% 13

A 1% WA A 128 F o= wF Gl glolA,
FHES SHoR s .

373 14

A 1% WA A 128 F o= 3 ol gloiA,
Hom s .

37% 15

A 1% WA A 128 F ol @ ol QofA,
2 o .

37 16

A 1% WA A 128 F o= 3 ol gloiA,

Fow sk Uy,

AT 17

2AHA]
A3 23

A

o
X
RJ

7l & £ oF

W e SgsAE S 718 gl 9l
HUFE P TS Ropo] pALG. T
5 7179 48N F7}, we wEe 4%
s,

/I A

PACAP w2 E| ==

PACAP

a0
ft
e
ful
(11
s

PACAP

4r
fru
s
ful
Iy
rlr

PACAP

a0
ft
e
ful
(11
ol

0 AE

(e} O I~ =
&, 5%

S=50 10-1132185

L ARV~ ZF(Orechromis sp) BElT]o}=

Zetglol F(Claria sp) W72 TFEE &

M ZF(Salmon sp) o= FFHS EAo

H v}~ Z(Penaus sp) M= 55%F

e |

o
A

CRIEERE L ERIEEEE S PR SRR
L FAL EE AR A7RRA 4
Wy g4 o

F71A HE =] Hge ol
Zzed felol 348 A



[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

S=50dl 10-1132185

wHatA ofdldAal mElslat-dAdst ETFE|=(Pituitary Adenylate Cyclase-Activating Polypeptide;
PACAP)= A& FH(RhH 2 AIdSE-2HE 1989 Aoz RHdon aga A4 =282 BHE =53t 1
S0l oluldat 1 3tas FAIE B3 Aolt) Bt Aol YFHJTE (Miyata and col. (1989) Isolation
of a novel 38 residue hypothalamic polypeptide which stimulates adenylate cyclase in pituitary cells.
Biochem. Biophys. Res. Commun. 164:567-574). PACAP:= A2 #¥l, 237+ 2 Ao o] #Zge= FAE=
= ¥stele= HEI= Fo] £3td (Arimura and Shioda (1995) Pituitary adenylate cyclase-activating
polypeptide (PACAP) and its receptors: Neuroendocrine and endocrine interaction. Front.
Neuroendocrinol. 16:53-88). XF%Eo] Jdojx, PACAP ¥ A s=2X W= S22 (Growth Hormone
Releasing Hormone; GHRH)S] ATFAEL F 79 & {40 & zZ==t}+ (Hosoya and col. (1992)
Structure of the human pituitary adenylate cyclase-activating polypeptide (PACAP) gen. Biochim.
Biophys. Acta. 1129:199-206). 597X A9 BE olF EFEE TN, J5HF 2L E117])olA, GHRH
9l PACAP HE|=7F g fFxatel o3 m=sa ag]al 593 dAle] 23E o] Xtk (Montero and col.
(2000) Molecular evolution of the growth hormone-releasing hormone/pituitary adenylate cyclase-
activating polypeptide gene family. Functional implication in the regulation of growth hormone
secretion. Journal of Molec. Endocrinol. 25:157-168). PACAP FAA= TR A2 = F5F 2 DX 247,
wo A e A, 7=, B, 98, A 71, A8 9 aRoAM dEso] Joh mE, ol
AERA, A 2w A¥EolA A Eo] Zth (Sherwood and col. (2000) The origin and function of
the Pituitary Adenylate Cyclase-Activating Polypeptide (PACAP)/Glucagon Superfamily. Endocrine Review
21:619-670). PACAP:= th2 ZAo 19| s #xo) ag|a 19 ANSHE, wREA2VE, A4x4 2 ¥
#xd gAY dAsle] e AESH 7)5S ebdth (Chatterjee and col. (1997) Genomic organization
of the rat pituitary adenylate cyclase-activating polypeptide receptor gene. Alternative splicing
within the 59-untranslated region. J. Biol. Chem. 272:12122-12131).

o|AL AMEY BF B3} W AE A F4do] E3E o] T} (Sherwood and col. (2000) The origin y
function of the Pituitary Adenylate Cyclase-Activating Polypeptide (PACAP)/Glucagon Superfamily.
Endocrine Review 21:619-670).

PACAPE= A w23 (GH) frel& A3k GH felddAe] fH= gaabe= 29 F9 Efew, A, FAFAA
(Hu and col. (2000) Characterization and messenger ribonucleic acid distribution of a cloned pituitary
adenylate cyclase-activating polypeptide type I receptor in the frog Xenopus laevis brain. Endocrinol.
141:657-665) 12]3l E317]o|A] (Anderson L. L. and col. (2004) Growth Hormone Secretion: Molecular and
Cellular Mechanisms and In Vivo Approaches. Society for Experim. Biol. and Med. 229:291-302) A3A] <]l
A gTEe] Aok, GH Bl FElol oA PACAPS &bl dis] AA ol A= A fldch. 2597t
Z o] AP == AE ZFEulo|A (Jarr and col. (1992) Contrasting effects of pituitary adenylate
cyclase activating polypeptide (PACAP) on in vivo and in vitro prolactin and growth hormone release in
male rats. Life Sci. 51:823-830) 12|31 HWl Z&}=vloll A (Radcliff and col. (2001) Pituitary adenylate
cyclase-activating polypeptide induces secretion of growth hormone in cattle. Domestic. Animal.
Endocrinol. 21:187-196) GHY FYE A oA =7lsts Aol dex] dul. whH okeko| A (Sawangjaroen
and Curlewis (1994) Effects of pituitary adenylate cyclaseactivating polypeptide (PACAP) and
vasoactive intestinal polypeptide (VIP) on prolactin, luteinizing hormone and growth hormone secretion
in the ewe. J. Neuroendocrinol. 6:549-555) Z1&]al 217telA = (Chiodera and col. (1996) Effects of
intravenously infused pituitary adenylate cyclase activating polypeptide on adenohypophyseal hormone
secretion innormal men. Clin. Neuroendocrinol. 64:242-246) ©]R-2 o] a3E AAsIHA L=t}

o5 WHE EfFEAA, GH ol Wi HE = a7vt F o Fo wg tgstA BdteE AE AAS
(Anderson and col. (2004) Growth Hormone Secretion: Molecular and Cellular Mechanisms and In Vivo
Approaches. Society for Experim. Biol. and Med. 229:291-302).

AF7HA, E37]ol QXM= A HellA GH -l YojA PACAP 28-S RAFE AT7F EAsHA &%k,
BAAstel A F7)ACl A8 AFoz o] HAE =S ARSI At k. @l JdolA, AF7A] o]
Elzo] EA9] olfd SAV ¢la agla o5 frlAlNA AFS Aoshe AT AxA =TI} FAE A

PACAPE= EfF5EA HeA AxEd s ZEZgE F8E =3t (Ortmann and  col.  (1999)
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Interactions of ovarian steroids with pituitary adenylate cyclase-activating polypeptide and GnRH in
anterior pituitary cells. Eur. J. Endocrinol. 140:207-214). o] AL Y 3lAe AH-ERZF Ao 23|
Wt B2y - Ao E-AlE 22 (MSH) S 338t (Vaudry and col. (2000) Pituitary adenylate
cyclase-activating polypeptide and its receptors: from structure to functions. Pharmacol. Kev.s
52:269-364) .

g7l glelAt, Zaee fdd dold o WEEe] BYS nelF oY A U A} Y. @
B317) A7) Al goA 1 el dSAE obFY @Al gt

ERBE G014, PACP AGA AL vig @ SAsol A el Azl Yol WS ug wdAE
E V)&dtE 2 EFUF dv. AE7A A F7) Aol A PACAP WA FES AWl £330

PACAP frdzte= B8 HFe&o T3 dAs=(Ie] e ZHEFH SR gtk a7l SlojA= 9
o] doj9} wW7]F/ (Sherwood and col. (2000) The Origin and Function of the Pituitary Adenylate
Cyclase-Activating olypeptide (PACAP)/Glucagon Superfamily Endocrine Reviews 21(6):619-670), = -a°]
(Leung y col. (1999) Molecular cloning and tissue distribution of in pituitary adenylate cyclase-
activating polypeptide (PACAP) the goldfish. Rec. Progr. Mol. Comp. Endocrinol. 338-388), A|B.&}3]4
(Fradinger and Sherwood (2000) Characterization of the gene encoding both growth hormone-releasing
hormone (GRF) and pituitary adenylate cyclase-activating polypeptide. Mol. and Cell. Endocrinol.
165:211-219), truncha (Krueckl and Sherwood. (2001)) % <] (Krueckl and Sherwood. (2001)
Developmental expression, alternative splicing and gene copy number for the pituitary adenylate
cyclase-activating polypeptide (PACAP) and growth hormone-releasing hormone (GRF) gene in raibow
trout. Molec. and Cell. Endocrinol. 182:99-108)2] 3ly=HF-E EHYtt. E3] US 56959543
GHRH-PACAP ZHHE| =8 EEshs 4 wEd Q= Alds B ofye, /4
S SX37] S AFEEHAL A Eav] el dFH FHF dEEYHAS =9
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o] EdjoM= 2331A~ UZIH Oncorhynchus Nerka), Zetg]olx wlaA 2 AMZe]~(Clarias macrocephalus)
W oA AFA EWAEEIN A (Acispenser transmontanus) 2] GHRH-PACAP ZEFEI=ZS 3=3tE F-44 A
A7t e BaE ).
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=o]7] 9 o5 FA F7A FE59 %2lo] BR3stt; (Pullin y col.; Conference Proceeding
7, 432 p. International Center for living Aquatic Resources Monagement. Manila, Philippines. 1982,
ISSN 0115-4389).
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PACAP cDNAS A}&3F a4 s WS (Polymerase Chain Reaction; PCR)o <js] ¥2]=dt}l. GHRH-PACAP
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ﬂl%%aloac SEQ ID No 7 2 SEQ ID No 6°] AF&¥Elar 2e]a pPS10 2L e 22y
D No 5 % SEQ ID No 6°] AF&HAtt. -8l pPS7 S 295 3] Al F9 Neol % SpelE At
i” olZEA= N-de] wEed 9 FEals S @EE B pPS10 FRYE
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= E
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FAAGo] AM, ZEAuEE G4 Sph 102 AEY. ¥ 7]of SAaE# A (Pichia pastoris) MP36 & %7
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- - = - S = 3 . + — = = =
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WEs ol 44) % His BAFS YA done] H8H mAE Wy 2 Aw
3'A0xL Afolo] AjzSel ofs) AFT. AjxTHe] A=, Aokl tHI =" 9

AR viEeel ojs) f=d & e AT ==
=l =g zter. g7)of iR aE W2 z
2 g uiAE BEEEA dAEs AR X etk wEks, EH
Hj =] Lﬂoﬂ AA @il F oo MESS JHE Aoz yldlEy (80% ©1%) (Tschopp y col.; Bio/Technology
1987, 5: 1305-1308; Barr et al.; Pharm. Eng. 1992, 12: 48-51). & wrgox AWE AxF gzl Ay
2 5Lo AE WkgzoA wjekde] WSS FIbsle] A

wa

AAd 2. oA EFEot Jtgdd U A(Claria gariepinus)X B A5 A8, 5% AF 2 ] 25
Az TH 24

4ol %’101 efi o sdd A9l Hot 30 WA 40159 ATs 2= kel ZteldlyydA(Claria
skl

A P B B S R R

el zEar 1Azt 7] %1041 bvle)
g 1d 7 28 ARV FEHAY. sEe A Al sAHAT. A 2F S
SEQ ID No. 1302 A3, vl fzxiow
o (©] *FA S e oy fAE=S FAFd A A
AEEE ZtETh). PACAP AEE B F 15] =+
W2 FAbEel Aotz e vieh Al FaEUT. A AE 229 i, E74 el PACAP 414l

= A J

FRE 94 tardl vastel AT fold At F7Hp<0.05)F el ( =
AFF A5 9 o% A% FF] AGHel 1 By] AT ke 24 Aol2e F7h mE % Ul
el Bkl ldske ol ohleks e Qe

A 2o AFH A 2 I Ax T Al oA e Aol dEEA &% (= 3).
D

AAld 3. AT PACAPE EF3e o ZT(E. coli) FE FEAozZ 33 & o3 delyo} FelFEA
o, YA AANY AFAH 2 Z=2=E {2l AF AFo Ag

$-2l= "elyol FElEE AT o] ZFE(£. coll) HE AE5do WAsteE Zeteol steldldyA(Claria
gariepinus) A% PACAPY] #8-5& Hrlste 23S gt

Zyz ke ol 6ovtElel T ol AE o] HAEA, 3 1E-S PACAP WEFEE (SEQ ID No. 13)E A



Ha aga g2 OFS dRao® AMEEHAY. FHSE e o3 B £3lo] Fi= Eul® B 28T
o] %o 1g]al 14AIZF 7] E 10417 4719 B 7l e5HAR, a8 FES v WAz R
Aol o Alg7} FHFIFUCH AR ¥ = 5 # X o AF (g) X 40% /100. A& 2L2 Eol
£ 209 B 60 B W 3R FAYL, E8FS F9o FH 9 200 mge] %A T o),

[0050] = A3 Al 10€9 PACAP Al w2 tizato H|ste] 94 e As 2 4ol F7HE B 3(p<0.01),
A A2 150 ZF 7 Afole] Zol7) ofF Fo4 ARTH(p<0.001)= AE AAER AU (F 1 € = 449}
4B). = &9 AlF 20¢€ PACAP A ] w3 txat Alole] Aol FAIEAH R foido] A (p<0.001)
(& 5)

F 1
[0051] A3 AlZbe] 109 ¢ 15¢0 €ty ol FElsEe A AT 2 Aol
As () Zo] (cm)
BE 10 & 15 ¢ 10 & 15 ¢
PACAP 0.3536+0.0879 0.6458 +0.2399 2.41+0.2726 2.84+0.3627
Uz 0.222140.0565 0.2785+0.1438 1.98+0.1687 2.01+0.5174

[0052] As 2 Aol HA£S.D2 YERY.

[0053] wpxek g & 30 & AY F FE9 Al E dolol dojA e ZelE ofF FofAde] AAT] Wil (p<0.01)
7ol A 2] PACAPS] &3bi= ARt 9)&Ests Aoz AFEHAY (= 6).

[0054] F7bske], PACAP Al B3] &4 UlE&ael Hlste] 27] A dAA 35 2AAstE Bl (X 7).

[0055] o] Ao, = T3 IR VA dABFE EYEZ=dol F(Trichodina sp)o EAE AFsR=d, 10 5
Eo| 7z} Ay aFoz WdSA AegEa a2la o] WY AA 3 o] FmyF AAHUY. Ao Fre

2 U whg Aol whel 44t

[0056] (I # ﬁiﬂ %517] 7]/@%) I = ZN/H_FO y E = H_F()X 100/ n

[0057] [: (Het Ho] 5%) E: (# AAZFREH 7148 E37])

[0058] SN (A HAE 7)) Fer (7] 71A8FE B9 )

[0059] n: (8% E17]9 $)

[0060] PACAP Az E37]& tlxT (19 H = 5.56)9] vl Ffdoz 453 (p< 0.01) YAsE EFI=go}l F
of 93k Aol F& (19 Hi = 2.2005 YERIT

[0061] Ea7)E oln] 7]1#3 AR TU3 2o A AlF 4590 FF fow i%ElElﬂ A= S
ELISAC oj3l] EelA Z2=telS SA4str] 8] A 24 A7 & 2F 9 10 TEo dis] o] .
ZoazyY &4 3 dgfgol Lzgelo] ols A4S 93 AL UL %El_ el vk PACAP A2l H
T Abolol A BAH R FoA dE Aol p<0.01S TEEAT (F 2). oA H E ol 2 HEAS
JIA 1 Ela ZREEe] JEZRH olF T3 VTS FIsE doe Hg-oly] wEd, oA FPA
FA F71Ad YA ofF uE Kl AT}olrt,

X 2

[0062] A Al 450 "eljol oA el 2wl 5% (ng/mL)

O e PACAP A& hE
ng/ml 36.860+2.695% 15.745+1.362

[0063] FTEE ¥ £S.DE YERE.
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[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]
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#= oA 9l kel P<0.01S YHER.

AAe] 4, o] dEFol eH AR UYRE|AX(Orechromis niloticus) A& et AxF PACAPS &3&
=437 A% 49,

AFAA, Bnrlold A5l glold PACAPS AEetAel Fabt APHo] AA Atk LFEE ofF AFE
E AEAANA, 28 QlojAe] o] HE|=e] o] A EAE XA &gk} (Jensen, 2001, Regulatory
peptides and control of food intake in non-mammalian vertebrates. Comp. Biochem. And Phisiol. Part A
128:471-479) .

%317] )\M}_ ] o1o1/q PACAPQI 334_8_ T,‘i_-l

K
S dzRus UREss Fof wesel
7 g% 9 ogW wEEy. 7 age odd
97 9 1042 918 B ool £2HA.

_1>~
olr
ﬁd

she], -2l A 7 Qo] gz Fdd H
Abgsksith. 242 3 miEle] A3 aFo] FAHENU
3to] ¥ By g3oA] 28TCe L£%o] 17

4 OFe T8 AF 2% I 0.5 ug2] WA PACAP (X% 87%) SEQ ID No. 13o.=
HAatk Aol 2EFS &= AT 2 T 0.1 mge] WE = HEFoR I =
(Lipotec, S.A, Spain)2o.Z AUt h2TL PBS 1Xol| &% o] Z7 wmiaz e} (o] 7] o
AL g HE=e) FU3 Al FHo R dojA, AGA|E PACAPo| HEdHE T =

g T, Y3 o] AR A AdF BlEo], 6A17ke H] AFHE AlET} RolAal 1E]al ALET} ThA|
A s ek, A g Ag Al=F 22417t ohA] SH H AL

Zt "o AFHEA ¥ AFE7F 2EHA AZFHIL(100TAA 24417 Feb) z8a 3}
o AFE APRE B30 ke AFR(10 23, 20%2] FEE DS '
zfol g AA s AAFE ST

PACAP B GHRP-6 #2] "efv]ob thzwa} vlatste] #o4 9l=(p<0.05) A& F71E H3lh (& 8)

K
N
2
o
S
X
e

A 5. w7] Eeot st dx(Claria gariepinus) B A NN AZF PACAPS] H7}

ofd Zgtelol Zheldy 27t ALHJT. F A5 24 27T 10 vhelE g HAT. 7
$3o] HE By "I 28Te Lo zEla 147 Bl E 10417 oe) 3 5
= 28 BAdA AA s AT 5% adete s vER ddd 2W S
¥ AT, PACAP (SEQ ID No. 13) A2l® Ea7|& 9 28], E37]19 A5 13 T 0
2 By 2 FAEdn.

ol vl el A (Micrococcus lysodeikticus)E &3etes 2holaxd ] &

AE AT 96~ wlo]ARZEF oo A, A AFH(0.05 M, pl 6.2)°0 4712
W dde] Moz o 100 nLel AZo] 100 mLe] wlo]lAmmAL who] AE|OJE A A (A Lul A} AE) 3
mg/ml HAEMNy} T3}, mlo]IREH o= 22ColA iy 283 0.D.7} 450 nmoll A 0, 2, 3, 5, 10,
H5EATt. G iz gEiA Bl @32 dhen) 9 Folaxtdo R A H I

(8 wg/mLoll A Alzkd d-e] 84]) gl g4 diZxad giax dFde] Eav] HPo2 oAUt ol

F2so] 9 vel ol axtst | A7k FHAAT. FH dolA ol
=50

2449) 249 @9l 0.001 min ¢ 0.D. FEol A ZAE opy|she w%d #d @eele] o FejHr §
P s} BlaiE PACAP A i Atole] SAF SR oA = AHel(p<0.0D)E BT (i 3).

3
g AR 209 F Ea7] GNPl ad S (us/l)
eol e ¥ PACAP Ae] 7 FES
pg/ml 21.76545.438+ 7.828+8.393

_10_



[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

S=50 10-1132185

5= Wi +S. D2 Ve,

#= oA 9l kel P<0.01S WHER.

I g3 U] gde] EAE AR Ha, e AT A4S vk, A Ao T ou] A Fol,

A o] AdaA Axd 2% AT AEANPBS W #¥)e] FrhE U-¥ wte (96 4, Greiner,

Microlon) wlo]=ZZEle]E A o] pl 7.2¢ PBSE Ab&-3sle] F=3Edut. d& HA2oA 14]

aea ke AlFgeR #EEda agal (A 4 bk Hﬂb xﬂ:?ﬁal st
)

¢

PACAP A 2] Ei7)= thxvtol nlmste] dHoA del F9)9o 94 A= F7Hp<0.05)E HITHE 4).

AP Aoz 4590 By ARNM AATY BH HAAT SANS wol

rr
jﬁ,‘
K
lo
ot
1%
9

PACAP A ]+ 151 B
7t 4 1

AFUE HEE, «= o4 e Akl P<0.05E e,

AAd 6. AZF PACAPE X33t ¥ HF2EZX(P. pastoris) MG FT5Ho=Z2 &34 93 dyol Fel&
BAAM AF =9 AE.

= dedel FEHTEY Aol JoiA I FrEFE wjYg G Fgfd
(Clarias gariepinus) PACAP (SEQ ID No 14)¢] 7]%<& H7tslr] Y3t A3 L ).

fly

Zefelols Fheol s s

Al e Agato]l ZF shuel 50 FElEEE FAFAG. I a5 I SaEx )
PACAP (SEQ ID No. 14)= A g = r}. 101 8L ¥ gAEDA wj A
% =

X 34 A% (9
=9 #E 9 100 mg

A AIZE 55(35%9) el PACAP 2] i tixrel nlgte] #o4 e AT S7H8 EATH(p<0.0D)+= A
A3e A, A zEZ A L2 g vste] fo4 = AT S7HE BT (p<0.05) (3 5).

A1ZE PACAP GH =
() PRt R bR B
0 0.1013+0.0625 0.1140+0.0457 0.1040+0.0535
35 0.987040.0525 0.787540.0422 0.4566+0.0363

AES P74 +S.DE e,

AAe] 7. AEE PACAPE X33t ¥ 7o} F2E 2 (Pichia pastoris) Mg A4z AP A% EF
W= HAvw(Litopenaeus schmitti)A FelE d9 /A € AF A3 A,

o= HEANSE Avn Fo A9 fFHlEES AFES. 7 i Aol 7 shuel 100 frefEEE @

_11_



[0090]

[0091]
[0092]
[0093]
[0094]
[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0024]

[0025]

SEE06 10-1132185
AT, 4 2F5E 39 FaEs ug el e Al PACAP (SEQ ID No. 14)= A A tzat
o7 AMEE ThE 7 H-FAASE ¥ grEgs g A5Ho s At

FHEES 100 L &9 slol¥] St @AM wgEHAT. AARTFS goloEn|((Chaetoceros
gracilis), HEZ(Tetraselmis suecica) R HE|M o} =FEE] 2 (Aquatic Eco-Systems Inc.)E 7|02 F5

= At

CcOo~

34 ppme] I =
£F& 24 5.2 £ 0.5
80%2] As=% WA PZiy
ol e g So] 7k Agiol vl selo] @ A 1A7] J17E Bk A48

5]
2= PACAP A2l e dixaol Hste] o4 e AT S7FHE BATH(p<0.0D)= e 2342 A (&
6).

X6
agozAe A4S FHEE AF
A ZE PACAP oz
GED) el
0 0.3045%0.0425 0.3273£0.0420
30 12.5034+0.0455 6.5325£0.0438

$EE PACP A TAA A P o}F FLH wrt we AN wok FAe] FHBER(uT o}
AEE T a7l Wolg) e RASAT. PLO Bl AERS) Aol PACP A ol A 40% w) Avh.

AAd 8. E7] to]olE AAA A= PACAPE X33t o3 o EFglolx Zlgold U X(Clarias
gariepinus)A e AF A=,

7)o} S2EE (Pichia pastoris) HHO A=l x3E = 2] %3t
3

X PACAP (SEQ ID No. 14)7} 5% 19
3 2 5 mg/Kgel FFAIRS TEE AU Eav] AEARE A

sl At

= e Ad o] ZF shube] HHE AE 0.1 g9 100 vlE] FEISER YUY, O 282 3 gaEfs )
o AS e shfrEl AZEF PACAP (SEQ ID No. 14)E A EHJL tixwoez AFgd e F+& H-gaAAss
9 gaEx g F5doz At A 30U e A

5 mg/Kgol FFARE] BgFon Agatmo] EFE AT PACAP (SEQ ID No. 14)%& o}F fo4 e EA
A Zpol(p<0.0D) 2 thztel] njate] Aol 30% S7hakglet.

12 drelgjol d #ME (% la) B o]2E d WH (& 1b)olxe] PACAP S =Y Waolt),

ofyUY AmvtEIekylo] o AAlE A PACAPE T& AT g T 0.1ug] HEFoR 54
Aol o&l =AM Feglo} steldlF v (Claria gariepinus)ol A2l A% A= Ago|tt, aglZ=E Hx

_12_



[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

S=50dl 10-1132185

T3 wjwate] PACAP AElE wel Wi AFS vehact,

% 38 ojslug AzwiEaetsldl sl AAE AXH PACPE BB AT g F 0.1Luwe] BEFoZ By
ol ool @ 249l Fehelol AN A (Claria gariepim A A A A5 ARl Loz g
@3} vjmstel PACAP APE o] BF 1HFF A5 L 2% A% FFS e,

T 4a ¥ = 4bE E 1L F 100 mng HE&Fo ZH;‘Q} PACAPE & 3}%? o] FY(E. coli) TE &5 oA
3 o] 3]

°of ot AT % dols UrEWJDP.

E 5% &5 1L 9 100 mge] BE&Fo 2 A% PACAPE -3t o] F2(E. coli) J}‘”—i 3!

st detgjol fElE=olAe] A A= Ajeltt. agze A AlE 229 54 Uizl vk HEE o
o] Hi AFE vErd.

E 62 & 1L B 100 mge] EBg&8F o2 A% PACAPE i3t o] Y (E. coli) BHE ASdorel &3l ¢

@ Sebslor AAEEAAS A AT AFolth, e dxE el dajel pew Agl Barl (2 09
AU 3 8 302 F Zole] 2ol E melFr,

=72 & 1L 9 100 mge] Hg&HFo 2 AT PACAPE T-3F+= o] S (£. coli) FE AEMNoxel srxlo] 2
sk detujo} FElTEAAY AG A5 Aoty ARE gl (O)d dishe] PACAP A E3117] (A ¥ B)ollA
Ea7] Aol 27| ANE RoFT).

% 8L oYY Zzvieetyd os] AAlE AZ2g PACAPY] T8 AT g T 0.5ug9 H&A dalujol &
dagnx YREAX(Orechromis niloticus) 2149 #H7lo]t}. Vt Al A& 6AIZE E 22A17F o] Ea1

N

o o) AHE SR BEe HolET,

Eglll

T =2 1F
3
B8 3040 Nde 1 Nde I BamH I

5.4 kb = ;

BamHI PCR 3EH PACAP

ori pER 322 . /
o \

Nde I-BamH I 231

= <+ 3 =

pT7 PACAP term T 7

_13_



[y
:
N

pAOX1

=% (9)

S=50dl 10-1132185

Neo I/ Nael Spel

NeoI/NaeI—Spel 235

| 5UC2 PACAP GAP HIS3 FAOXI

a0 —PACaP

—— gz -

30 1 ¥ L] L] ] 1
0 10 20 30 40 50

A ZHE)

PACAP oz - PACAP
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Z o] (cm)

St [
—B— PACAP

S=50dl 10-1132185

10 15

10 15
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[
N2
O

% (9)

1.5
‘.l
F'Y
A a
1.0= ‘:
A ak
- e T
=g IT
0.5 .=l i:;::;:‘na
RSy F LIV
EEm uE Ak
] -
0.0: - i
Iz = PACAP
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SS50dl 10-1132185

[y
g
o)

O 6h @ 16h

s

A H3% (g)
I
|

xx
=

. 7
. ﬁ%ﬂﬁgi

/ -I'J 2 .i/.
ﬁ 2 i 2%%2%%

AdE=E

SEQUENCE LISTING

<110> Center the Genetic Engineering and Biotechnology
<120> NEUROPEPTIDES FOR THE AQUATIC ORGANISMS CULTURE
<130> Juana Maria

<140>

<141>

_17_



<150>  CU 2005- 0231
<151> 2005-11-22

<160> 14

<170> PatentIn Ver. 2.1

<210> 1

<211> 29

<212> DNA

<213> Artificial sequence

<220>
<223> Description of the Artificial sequence: primer

<220>
<221> 5'UTR
<222> ()..)

<223> Primer to amplify the complete nucleotide sequence of the GHRH-PACAP gene.

<220>

<221> 5'UTR

<222> (1)..(29)

<400> 1

gcagccatgg ccaaatctag tagagctac 29

<210> 2

<211> 31

<212> DNA

<213> Artificial sequence

<220>

<223> Description of the Artificial sequence: primer

<220>
<221> 3'UIR
<222> ()..)

<223> Primer to amplify the complete nucleotide sequence of the GHRH-PACAP gene.

<220>

<221> 3'UTR

<222> (1)..(31)

<400> 2

ggaattcctt taatggcttg acttcgtaca t 31

<210> 3
<211> 32
<212> DNA

_18_

S=50dl 10-1132185



<213> Artificial sequence

<220>

<223> Description of the Artificial sequence:

<220>
<221> 5'UTR
<222> ()..)

<223> Primer to amplify the PACAP gene.

<220>
<221> 5'UTR
<222> (1)..(32)

<220>

<221> 5'UTR

<222> (1)..(32)

<400> 3

catccatatg cactcggacg gcattttcac gg

<210> 4

<211> 38

<212> DNA

<213> Artificial sequence
<220>

<223> Description of the Artificial sequence:

<220>
<221> 3'UTR
<222> ()..)

<223> Primer to amplify the PACAP gene.
<220>

<221> 3'UTR

<222> (1)..(38)

<400> 4

cgggatcctt atttgtttct aaacctctgt ctgtacct

<210> 5

<211> 22

<212> DNA

<213> Artificial sequence
<220>

<223> Description of the Artificial sequence:

<220>
<221> 5'UTR

primer

primer

primer

_19_
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<222> (1)..(22)

<223> Primer to amplify the PACAP gene for its expression in Pichia pastoris.
<400> 5

cactcggacg gcattttcac gg 22

<210> 6

<211> 31

<212> DNA

<213> Artificial sequence

<220>

<223> Description of the Artificial sequence: primer

<220>

<221> 3'UTR

<222> (1)..(31)

<223> Primer to amplify the PACAP gene for its expression in Pichia pastoris.

<400> 6
actagtttat ttgtttctaa acctctgtct g 31

<210> 7

<211> 30

<212> DNA

<213> Artificial sequence

<220>

<223> Description of the Artificial sequence: primer

<220>

<221> 5'UTR

<222> (1)..(30)

<223> Primer to amplify the PACAP gene for its expression in Pichia pastoris.

<400> 7
ccatgggaca ctcggacggce attttcacgg 30

<210> 8

<211> 727

<212> DNA

<213> Clarias gariepinus

<220>

<221> gene

<222> (1)..(727)

<223> Nucleotide sequence of the GHRH-PACAP gene

<400> 8

atggccaaat ctagtagagc tactttgget ctgctcatct acgggatctt aatgcgctac 60
acgcccaatg cacacccatc ggaatggget tccccaatat gaggctagaa aacgacgtgt 120
tcggggacga gggaaactcg ttaagtgage tgtcctacga gecggacacg atgagegege 180

_20_
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gcagtgctcc agcccteect ga
ccgaaacgca tgcagacgga tt
cagcccgaaa atatctgeat tc

aagaggactc ggagccactg tc
gcegetaccg gaaacaaatg gce
acagacagag gtttagaaac aa
aaggaaagaa agaaaaaaac gC
tccettgtgt ccattcaatc at
tcagtcggtg gatctcgect gt
attaaag

<210> 9

<211> 86

<212> PRT

<213> Clarias gariepinus

<220>
<221> PROPEP
<222> ()..)

<223> GHRH-PACAP aminoac
<400> 9

agacgcat acacactgta
gttagata gagccttgag
tctgacgg cagttcgegt

gaagcgcec actcggacgg
cgtaaaaa aataccttgc
aggacgcc getttgetta
gagagaga gagagagaga
acagtcag aagtctggta
gttctttt aaacatgtat

id sequence

ctacccgcecc
ggacatcctg
aggtgaggaa

cattttcacg
agcagtgctg
tttgtagecgg
gagaaataga
tctaacttaa
tttatgtacg

gagagaagag
gttcagttat
gaagaggatg

gacagctaca
ggaagaaggt
ataggaagaa
gcaactgccc
cactgagcag
aagtcaagcc

Met His Ala Asp Gly Leu Leu Asp Arg Ala Leu Arg Asp Ile Leu Val

1 5
Gln Leu Ser Ala Arg Lys
20
Gly Glu Glu Glu Glu Asp
35
His Ser Asp Gly Ile Phe

50
Met Ala Val Lys Lys Tyr
65 70
Gln Arg Phe Arg Asn Lys
85

<210> 10

<211> 114

<212> DNA

<213> (Clarias gariepinus

<220>
<221> gene
<222> (1)..(114)

Tyr Leu His

25

Glu Glu Asp
40

Thr Asp Ser

55
Leu Ala Ala

10

15

Ser Leu Thr Ala Val Arg Val
30
Ser Glu Pro Leu Ser Lys Arg

45

Tyr Ser Arg Tyr Arg Lys Gln

60

Val Leu Gly Arg Arg Tyr Arg

75

<223> Nucleotide sequence of the PACAP gene

<400> 10

80

240
300
360

420
480
540
600
660
720
727

cactcggacg gcattttcac ggacagctac agccgctacc ggaaacaaat ggcecgtaaaa 60
aaataccttg cagcagtgct gggaagaagg tacagacaga ggtttagaaa caaa

_21_
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<210> 11

<211> 114

<212> DNA

<213> Tilapia nilotica

<220>

<221> gene

<222> (1)..(114)

<223> Nucleotide sequence of the PACAP gene

<400> 11

cactcggacg gcattttcac ggacagctac agccgctacc ggaaacaaat ggcagtaaaa 60
aagtatcttg cagcagtgct gggaagaagg tacagacaga ggtttagaaa caaa 114

<210> 12

<211> 40

<212> PRT

<213> Clarias gariepinus

<220>

<221> PEPTIDE

<222> (1)..(40)

<223> Pichia pastoris recombinant PACAP (aminoacid sequence)
<400> 12

Met Gly His Ser Asp Gly Ile Phe Thr Asp Ser Tyr Ser Arg Tyr Arg

1 5 10 15
Lys Gln Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu Gly Arg Arg
20 25 30
Tyr Arg Gln Arg Phe Arg Asn Lys
35 40
<210> 13
<211> 39
<212> PRT

<213> Claria gariepinus

<220>

<221> PEPTIDE

<222> (1)..(39)

<223> E.coli recombinant PACAP (aminoacid sequence)

<400> 13
Met His Ser Asp Gly Ile Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys
1 5 10 15
GIn Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu Gly Arg Arg Tyr
20 25 30
Arg Gln Arg Phe Arg Asn Lys
35
<210> 14

_22_
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S=50dl 10-1132185

<211> 38
<212> PRT
<213> (Clarias gariepinus

<220>

<221> PEPTIDE

<222> (1)..(38)

<223> Pichia pastoris recombinant PACAP (aminoacid sequence without modifications)
<400> 14

His Ser Asp Gly Ile Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys Gln

1 5 10 15
Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu Gly Arg Arg Tyr Arg
20 25 30
Gln Arg Phe Arg Asn Lys
35
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