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Abstract

The objective of this study is to produce biologically active grouper recombinant pituitary adenylate cyclase acti-

vating polypeptide (PACAP). The ¢cDNA encoding the mature grouper PACAP was isolated by RT-PCR using total RNA
extracted from grouper brain. The expression plasmid pTRX-PACAP was constructed by inserting PACAP cDNA into
plasmid pTRX and transformed into E . coli BL21 (DE3). An expression strain BL21 (DE3) -pTRX-PACAP was se-
lected. SDS-PAGE analysis revealed that the grouper PACAP protein was highly expressed and accumulated up to above
25% of the total bacterial proteins, which is present both in inclusion bodies and in soluble form. The soluble PACAP ac-
counts for above 40% . After Ni?* -chelation affinity chromatographys the purified protein has a purity of over 95% . Pu-
rified PACAP protein could significantly promote the secretion of growth hormone (GH) from hyphathelamas and pitu-
itary mixture incubation [ Acta Zoologica Sinica 51 (6): 1162 — 1166, 2005].
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Fig.1
binant plasmids

Lane 1: pTRX-PACAP digested by Kpn | and
Not | . M: 100 bp DNA ladder.

The restriction analysis of recom-

W M 1 2 3 kD

K2 EKBFE BL21 &1L i

1: IPTG B8k pTRX KIS, 2: RE IPTG ¥ S0k
M E WP REANERE. 3: & PTG 'S RIE R EALE
ARE . M: &A1 bR dE.

Fig.2 pTRX-PACAP expresion in BL.21

Lane 1: pTRX induction by IPTG. Lane 2: Total total proteins of
the bacteria with pTRX -PACAP before inductioned by IPTG. Lane
3: Total total proteins of the bacteria with pTRX -PACAP after in-

ductioned by IPTG. M: Protein molecular weight markers.
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Fig.3  Western blot of pTRX-PACAP

Lane 1: Bacteria Bacterial total proteins without induction. Lane 2:
Bacterial total proteins after induction. M: Protein molecular weight

marker

¥ (P<0.05, F=278.27, n=3), 100 nmol/
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133.88, n=23), WK 4.

3 U w

Rl A1 B PACAP 75 K b v v 1 3 41 3R ik
XU A IE R A (TRX) A A A8 1 i i
B, TRX ) C-oR Ui H A GlySer F2 4 X
6 X HIS ##25 F1 PreScission Protease V) #4751, I
T 4> 29 14.6 kD, 1 T 09 &} A B £
PACAP 7> T 824 4 kD, Frblfl& & EH pTRX-
PACAP 73 T 824 18.6 kDo % J% BN IE SE 5 Hh R
S0 F I R A MR AR R AL, W REH T
BL21 BRH FILE B A4 T7 RNA R & BEAE KK
FZRIE, JA8h T H IR ZRIE T8

IGHR Iy e o P 31, ATl & S B 7w a9
B, A TR EEARS E AT RENE. B
1 ODgoo TEIE ] 0.2 - 0.6, BLI B AL T X B K
W, IMANESAE, FIREREENN, KA
Z, W T RAIET R P A TR e AR K

WA AR IE BT SRR EREE /N T 0.2 mg/ml
o, TR A I R R B RO B, BRI
R ZYERT A IR, w3 n E 4 & a1
Ko KIS B A Ak, T RE T
SRR AL TR AT RS, BA
WS, PEEERR B ZE, BRI MR
alify, vh e 3 (0 Fh R ) R, 75 BN LR R SR S

250 .
| aPACAP ¢
2 207 awacar ¢
)
g 150 f
3% b
TE 10f b
m al a
0
110 100 1000 MI99
PACAPFITPACAP K.

(The levels of PACAP and rPACP)(nmol/L)

Kl 4 pTRX-PACAP Fili-& 85 1710 0% 75 1 Aty 0 3
1 HPF GH 73 F 7] AR A7 95 3R

AN I + bRAEDR, P bR A A 7)< BE R 2 AH L ) O 8
EXRR (P>0.05), AEFEAARAEEXR, Duncan’s H
SR

Fig.4 Dose-response curves for increasing doses of pTRX-
PACAP showing the stimulation of GH secretion from hy-
pothalamus and pituitary fragments

Each value is the mean + SE. Values in the same group with same
superscript are no significantly different (P >0.05); values in the
same group with different superscript are significantly different

(P<0.05 or P<0.01), Duncan’s multiple range test.

AT .

AN 7 B 4L PACAP X s 41 BE . HPF
R ER S R B oR, A5 X0 PACAP BA7)
FAKAFE 7 AR B GH B (B 4) . R Jeiix
FISM LA PACAP H B AW S, By a5
fhix HEAAXT PACAP [N 2 5 k4 (Parker et al. »
1997). BRI S (Montéro et al.» 1998a, b) 4
ffi (Leung et al.» 1997) 51—,

FURT AT OE 78 K & W3k &) A 5 41
PACAP, Jf4&malifh T B, A4S 2] AP v B
= i, TR0 SLAR k#0258 GeH BT8R A AL
B MR R AT PACAP INREST, ik
MERR e B g R I et 2R AR Il (i a2k e
AR AR G AEKBEPREO s
28N 3 WA DR T (PR FHALBE S BR = , WE e gk 7
B A0 S AR B AR KA OGP il AT T Al

22 ik (References)

Alexandre D, Anouar Y, Jégou S, Vaudry H, 2000. Structure and dis-
tribution of the mRNAs encoding pituitary adenylate cyclase-acti-
vating polypeptide and growth hormone-releasing hormone-like
peptide in the frog Rana ridibunda . J. Comp. Neurol. 421 (2):
234 —-246.

Cai Y, Xin X, Shim GJ; Mokuno Y, Uehara H» Yamada T» Agui T
Matsumoto K, 1997. Pituitary adenylate cyclase activating
polypeptide ( PACAP ) and vasoactive intestinal peptide ( VIP)



1166 | )

S 51 %

stimulate interleukin-6 production through the third subtype of
PACAP/VIP receptor in rat bone marrow-derived stromal cells.
Endocrinology 138 (6): 2 5152 520.

Campbell RM, Scanes CG, 1992. Evolution of the growth hormone-re-
leasing factor (GRF) family of peptides. Growth Regul. 2 (4):
175—-191.

Chen ZY, Chai YF, He C, Lu CL, Wu XF, 2001. Gene cloning and
expression of PACAP and study of its biological activity. Prog.
Biochem. Biophys. 28 (2): 192-196 (In Chinese).

Ghatei MA, Takahashi K, Suzuki Y, Gardiner J,» Jones PM, Bloom
SR, 1993. Distribution, molecular characterization of pituitary
adenylate cyclase-activating polypeptide and its precursor encoding
messenger RNA in human and rat tissue. J. Endocrinol. 136:
159 - 166.

Gourlet P; Rathé J, De Neef P, Cnudde J» Vandermeers-Piret MC,
Waelbroeck M» Robberecht P, 1998. Interaction of lipophilic VIP
derivatives with recombinant VIP1/PACAP and VIP2/PACAP re-
ceptors. Eur. J. Pharmacol. 354: 105—111.

Leung MY, Chang JP, Chow BKC, Wong AOL, 1997. Pituitary
adenylate cyclase-activating polypeptide ( PACAP) functions as a
novel growth hormone (GHD -releasing factor in the goldfish. Ad-
vances in Comparative Endocrinology. Proceedings of the X[llth In-
ternational Congress of Comparative Endocrinology. Monduzzi Edi-
tore; 681 —686.

Lin HR, 2003. The sustainable exploitation of marine fish resources and
the research directions of science and technology for marine fish.
Engineering Science 3: 27 — 349 (In Chinese).

McRory JE; Parker RL, Sherwood NM, 1997. Expression and alter-
native processing of a chicken gene encoding both growth hormone-
releasing hormone and pituitary adenylate cyclase-activating
polypeptide. DNA and Cell Biol. 16: 95—102.

McRory JE, Sherwood NM, 1997. Two protochordate genes encode
pituitary adenylate cyclase-activating polypeptide and related family
members. Endocrinology 138: 2 380 —2 390.

Miyata A, Arimura A, Dahl RR; Minamino N, Uehara A, Jiang L,
Culler MD, Coy DH, 1989. Isolation of a novel 38 residue-hy-
pothalamic polypeptide which stimulates adenylate cyclase in pitu-
itary cells. Biochem. Biophys. Res. Commun. 164: 567 —574.

Montéro M> Yon L, Rousseau K, Arimura A, Fournier A, Dufour S,
Vaudry H, 1998a. Distribution, characterization and GH-releasing
activity of pituitary adenylate cyclase-activating polypeptide in the

european eel, Anguilla anguilla. Endocrinology 139: 4 300 —
4 310.

Montéro Ms Yon L, Rousseau K, Arimura A, Fournier A, Dufour S,
Vaudry H, 1998b. Localization of pituitary adenylate cyclase-acti-
vating polypeptide in the central nervous system of the European eel
Anguilla anguilla: stimulatory effect of PACAP on GH secretion.
Ann. N. Y. Acad. Sci. 865: 475—477.

Okazaki K, Kimura C, Kosaka T, Watanabe T, Ohkubo S, Ogi K,
Kitada C, Onda H, Fujino M, 1992. Expression of human pitu-
itary adenylate cyclase-activating polypeptide ( PACAP) ¢DNA in
CHO cells and characterization of the products. FEBS Lett. 298:
49 - 56.

Parker DBs Power ME, Swanson Ps Rivier J, Sherwood NM, 1997.
Exon skipping in the gene encoding pituitary adenylate cyclase-acti-
vating polypeptide in salmon alters the expression of two hormones
that stimulate growth hormone release. Endocrinology 138: 414 —
423.

Pohl M, Wank SA, 1998. Molecular cloning of the helodermin and ex-
endin-4 cDNAs in the lizard. Relationship to vasoactive intestinal
polypeptide/ pituitary adenylate cyclase activating polypeptide and
glucagon-like peptide 1 and evidence against the existence of mam-
malian homologues. J. Biol. Chem. 273 (16): 9 778 =9 784.

Sambrook J» Russell DW, 2001. Molecular Cloning: A Laboratory
Mannual. 3rd edn. New York: Cold Spring Harbor Laboratory
Press, 463 —471.

Sun X, Zhu SQ, Chan-Simon SH, Toresson Gs Cheng-Christopher
HK, 1997. Identification and characterization of growth hormone
receptor in snakehead fish ( Ophiocephalus argus Cantor) liver.
Gen. Comp. Endocrinol. 108: 374 —385.

Wong AOL, Li WS, Lee EKY, Leung MY, Tse LY, Chow BKC, Lin
HR, John P, Chang JP, 2000. Pituitary adenylate cyclase activat-
ing polypeptide as a novel hypophysiotropic factor in fish. Biochem.
Cell Biol. 78: 329 —343.

BRPTS:, SeEE, T B, BRKAR, RAEHT, 2001, AR BRFFRIE
A BB 22 IR R I A5 R IE SRR 9T . A2 5 4
HHPEE 28 (2): 192—196.

MRIESR, 2003, 0 2RI R 5 SR AN £ 28R SRR 1
WS J7 1), I TR 30 27 - 34.



	F5: 
	F6: 
	F7: 


