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A O 2% ¥ % (arginine kinase, AK) iR ¥ TR MF W B BRKER S ATP Z F g B P&
wRFAAEEEH. ENHTHEES L, RIHERI M, ULAREA AN 4L 4L cDNA X
IR, LR E T 1071 bp ty LA R U BB B 0 e BT R A RAE s e e B B R R 2
# K pGEXAT-2 L, % BL2]1 (DE3) W, 2% ¢ E k& H GST-AK @& i, UAAW
MEEAENGELEDR HES EETME, 2BNZGRE 5 ERA BT, ARREN
oA LR 2 IF AK & & 8 JUACE B 45 57 R R AT 04T R 3L, B & R A% 22 2t o B L
AR #E haEiEAR P RARWREAE, MERW FRR EMEREL v REE
Biko AR FHAXRERBG AT RANRN LT T A

REW: LR AT REREE; F BN AR RS

RES%ES:Q785; S 917

JL 48 S MF ( Litopenaeus vannamei) , B R 53
TG 2RV KPR, X R EHY &
FIN P S EEEMA, R FREEENFH
S ERE. BESERLFE L GE R
PR, ERE, ZHERLHNEXITFE LB A&
FEEFHER T, I AREREEBEE N,
B i iR, A0 18 FLYATE XUF 78 Y B X AR
FREEHBE, FETER T EREBEK,
R T SEINE RO B G IR X MR B , A X
HABEFURPLRIT REARTR .

& & PRI B (arginine kinase, AK, EC 2. 7.
3.3) RILHHESI YR I BRER IR — ATP BERR %%
RomE , IO RBRML T A HE Sh ik P i LB ,
THEALIN T RN, TR HESI MR ATP [y
B RN R TENEEYR™ .
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%55 A (11.6 £2) om, (AE(12.2 +2) g,
1.2 AK EEKHBRHRE

Fi Trizol & RNA 2 Bt 7 & (Invitrogen,
USA) BEBULYIE M AFJL A L B RNA, 3 5% 3%
B cDNA #3542 52 35 %8 70 15 B B9 FLAN I ST AF
K& BREE (AK) 42K cDNA 731 (GenBank:
EU346737) W 52 8 T B B AR I 3 — X451 91, 7
5% 3" %4> B A BamH 1/ EcoR I B 55
3, 519575k 54 5'- TTAGGATCCAT
GGCTGACGCTGCTGTTA-3'; F W% 8| #1 5'-
GCGGAATTCTTACATCTCCTTCTCCATC-3' ( B
Yith BB RBRAEYEARAFAH) . UITIFALA
4 cDNA AHHEAR, ¥ 3 H i BL, PCR 3/
&M% 94 C 3 min;94 € 305,56 T 305,72 C 1
min ,30 MEFF ;72 T 7 min, =YL
FEEERC LIRS , Bl DNA EBGRH & ( RS 4eskA:
Y TRAERAR) Blsi,
1.3 REHaE

PCR ¥ AR E& AK SEETF L FIEEHER
H# H B, F EcoR I f1 BamH 1 #(47WEEYIJE , B
1 BB B2k pGEX4T-2(Pharmacia) |~ (&
R AT 44 8 pGEXAT-2-AK) , A )5 AL K HF
B DH5o JRZZ A4 M, /N & 145 ik DNA, B )
KRG, % LS RRAEYE AL AT
1.4 HFSRE

/NE ISR A AR DNA I EH R A K
JFH BL21(DE3) , £ R FEBE R REME,
PRk PRI AP ) 5 mL 3EFRE 1,37 T
712 h, )5, B ERBE B 1:100 # B ER &
F 200 mL 3 FEEFH 28 C 250 r/min FRIHHEFE,
% ODgyi5 0.6 ~0.8 B}, IMABEF Y IPTG 3L
2Rk B4y 3% 0. 1 mmol/L 55 1 mmol/L, 435
F#S)52.4.6 h Bl 1 mL B¥%,10 000 r/min 5§
> 2 min, Y £ A, PBS ¥k 3 E, BEBH AR
BTk EEZhR T, 10% 57815 BERE 5%
Hi3k (SDS-PAGE) M EHEHKNE L. HE
BSR4 hIRERR K, BFEABENEE
HATRE IS, SDS-PAGE 44471, A
KA AK £ H f By pGEXAT-2 %3 [ i P #k
Fook& IPTG #5317 pGEXAT-2-AK BEH i
LB ARAE Ry BT R
1.5 HHEANSBHAL

K4 IPTG 555 4 h BB IR, B .0 Y%, 1§

BETEEEEREEAE,4 T 12 000 t/min &.0> 10
min, 5 HFHBR (& GST-AK 8 &EH) ,, L&MW
AbHE) S Glutathione Sepharose 4B 4\ R B Hl36
AR, Be, [ B &, BRI K # 5
BraR A E H I GST 54, & g & IR B 15
el

1.6 ZRERERHS &

Hraifb AK B H 530 R 5E2/EH) ( Sigma)
FHRIES, X 10 H 6 ~8 JHiRY BALB/ ¢ #itk
NRFERTIE R T e R, B T d 5, WA
A2, SRR EE 1 K, &S 4 H. /MR
RKHFE S d j5 KRB, EREEE , B O EDL
I, el 1:1, 1:2, 1:4, 1:8, 1:16, 1:32, 1:64
A1 1:128 MBRAIBLILTE , X[ S B 4 R SE B )
LR , G L5 I FT4E3K ProteinA B
Frafifh, LG WHLIR K T -80 CTRAEFRM,
1.7 ZFARE&E R LG ESTEF AK ZR /YA
N RERE

FHH Mm% SDS-PAGE ) B 55 # %2 PVDF
B, F5 %BAR4-95 (¥ T TBST ) HHF 1 h,
PL1:1 000 Y HeBIm AT LA ST HF AK B 258
Lk, SRERAE RN h , TBST ZREEYE, BN
HRP #Ri SR P43 1 h, & TBST Eik
J&, i TMB @1,

A LRI ek B ot 8 e A J e AL B BBk UL
ADE AL RA. B ASHEARAER
(50 mmol/L Tris, 1.0 mmol/L EDTA,150mmol/
L NaCl,0.1% SDS, 1% TritonX-100, 1% 3= & jH
#2451 mmol/L & HFEHMHIF] cocktail ) Hr{2HE
FH, B TERRRMBMB . KA Bradford J7 k&
BEARGE, B HAR 1 mg EHR B, &
10% SDS-PAGE |47 k , 2R /55 # 3] PVDF
R 1, 8 H JR B 2 ( Western-blotting ) 1 | AK 7E
PSR HR T HRBE R, LWL 3 KE
WEEL,

2 4R

2.1 AKERREBRYEREARNERT
PULYAERTAF LN 4R cDNA SR, FtE
FPEG| #3E1T RT-PCR 373, 45 2183 1 071 bp
K&, WA MY e 5 pGEXAT-2 k%
#,18 3] pGEXAT-2-AK JH., WUy 45 Rk L H
HE TRHRAREMLTE ORF, 5HCRITHT
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E—F I EE AK BB BEX K cDNA B4
TEHARBERZRET (E 1),

M 1

500 bp —

— MR A
oIk MBS

1 008 bp

B1 EARERN pGEXAT2-AK HyNERLIEE
M: 2 TEAFHE;1: & EcoR 1 #1 BamH 1 BV J5 8 pGEX-
4T-2-AK JRRL

Fig.1 Identification of recombinant expression
plasmid pGEX4T-2-AK digested
by using EcoR I and BamH 1
M. DNA molecular weight marker; lane 1. pGEX4T-2-AK
digested by using EcoR I and BamH I

2.2 RARIMF AK BMEEAMNBSRIE AL
¥ E 4 OB pGEXAT-2-AK %4k E. coli
BL21(DE3) , LAY E IPTG % AR A1 &
MEAFBHBR, ERBREFESE 4 h itEE
EXFR K, MAWE X 0.1 mmol/L 51 mmol/
L i IPTG X ERAE AWM S FRAR A R
BER, MALBRAMA 0.1 mmol/L f
IPTG,28 C# SR 4 h W BRERZ KM, &
IPTG 3Kk G, INE H I, SDS-PAGE 4317 5
HH—A2 65 ku M REALT, SHH B
BH—, FNEWkgik, &5 m e REe
THTEA40 k WFMEA, RS20 A
A AK 7, AK FiEMR 23.2 U/mg,
2.3 AYRITIF AK SREAGHEERET
gifb ¥ H IR AK FAEHEE KRB Kk
B, LA B A9 /0N BRI 5 7 O B M2 R, AK B
B/ BT O R B, L) S T B S B
M A3 1:128 TR E .
2.4 NHERIF AK EHARFRERES W
FREULANBE TR A M 4T P R A L 2 K
LA O 2 IR R B S R ER,
FHZ T EDLRIET Western-blotting 53477 , 46l
AK 7E LGN BT IMR I B R B . 45 REW,
AK 7E FLENEEXTAF B9 L A0 IR AU P R i B3

=, 7R L0 p  F B LR PR T R A
HRAP B2 Bk P 68 4 4R e JL P A A 3 gk (1
2},

Mw:ku
974
G5 2 / L
45.4 «— AR

31.0 =]
201 -
14.4 =
NOBF OBE ER S

O mEN FERE # R

B2 Western-blotting #30 FLif E 18R
FREHAH AK MR

Fig.2 Expression of L. vannamei AK in different

tissues, which was tested by Western-blotting
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K AREEE T E s R R rEA
BB ZIES, B RZ ], ER 5Pk
B IR IR e N G5 2 P IR B I AR B R
PIAERE ) B, X S R B RO B S5t H 25
FIREEMR,

ARG AEAR LI AT AR LNE IR &
BRI B4 cDNA %1 ( GenBank ; EU346737) i
FAli b, Eid GST A BARBRBRRAUE
BT EHAE IR, B NREARGHER,
KBANA 0.1 mmol/L i IPTG,28 C#HR)54 h
HEAERBFRM, HBELE S BAL[E T T EE
MIEMRETY. RAFZMERNTEX BENE
HETLiL)E BB T Rk E ARk L
ST G KPR, VIR GST #7485, i3] T B
T O mEAY PR SRR B R ST B T B, A
FERRAGAEIANEEEBENEARE/N,
& T PR SRR PR, R HIA R
ik, BIRTER A K L3RS SRS B 7E L
EXHIMANAFHR I HHT TR, Z5E
FLARBGI B BBl , S X ARG SRR I X b i R
BRI HLUE M E R T AR TR,

ARBFFTUESE , A LAEXTHF R LA R 77
H KRB B DR, 7EXHIF RGO B S L4
LA BERBBLERRNREIE, KERA
X 2 Wi B 3 % T Furukohri 4 %% France
AU BTS2, WU AK 5 LA 20058 3hid
P RBER IR R A X . AHT T L2 B S 4 I
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MO ENEAREES R, BIEE
PR S 1 Bl 22 AR 2 07 VT B 5 % F M 40 A
S YR B SR E R RN AR 6, B RE T AT
NS5 B Xok A L 200 O B R RN L B
IRasY 22 iR A AL - AR ¢ I -
Xt UFef R F Western-blotting 7 ¥k Xt 4 4 R 8 B
B LHLRAM G FEAT IR ST R R, 3T AR B M 2 4L 4 b
HEREMNEIBOHAE, 5 Wang £ 54
1 b A A 45 5 — B, BRI Ao AR e 42 4 U
FReES LT RP THROEERRIAE
B AR S T RREELEE
R

AT T FLORIEXTIF AK & i BB R
BRE GFRRE T RS THESREAEHERN
B ARS8 T LGN SHIF AK f £ TSIk,
IFTETE R Kb kS SRR i 4 L 2k B
13T 5007, BB THE IR ABEST AK 76 X HF 45 F
SH R T LA T B o A AN T BB BE E T BN
SRRSO R SR AR B I — R eiimE
BT, R IRN — R EENREE, N TRE
PRSI TR A TS, KA B TR FE X IR S B
BRI B RE YT o
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Preparation of polyclonal antibody and analysis of tissue specific
expression of arginine kinase protein in Lifopenaeus vannamei

YAQ Cui-luan, JI Pei-feng, KONG Peng, WANG Zhi-yong
(Key Laboratory of Science and Technology for Aquaculture and Food Safety of Fujian Province University,
Fisheries Biotechnology Institute, College of Fisheries, Jimei University, Xiamen 361021, China )

Abstract: Arginine kinase ( ATP: arginine N-phosphotransferase, AK) in invertebrates catalyzes the
reversible phosphorylation of arginine by MgATP to form phosphoarginine and MgADP. The conventional
view is that phosphoarginine functions as ATP buffers, permitting maintenance of high ATP values during
periods in burst of cellular activity in invertebrates. In this paper, the open reading frame ( ORF) was
cloned from shrimp, Litopenaeus vannamei, based on the full-length cDNA sequence that was obtained in
our previous study. The ORF encoding 356 amino acids of AK was cloned and inserted to a prokaryotic
expression vector pPGEX4T-2. The recombinant protein was expressed as glutathione S-transferase ( GST)
arginine kinase ( GST-AK) fusion protein, which was purified by affinity chromatography using Glutathione
Sepharose 4B. The anti-AK polyclonal antibody was prepared by immunization of mice using this purified
AK protein. The specific recognition of anti-AK antibody was further verified. The AK protein expression
in various tissues was then analyzed using this newly prepared antibody by Western-blotting. The results
revealed a strong expression of AK in heart, nerve, hemocyte, stomach and muscle, weak expression in
eyestalk,, hepatopancrease, gill and skin. The present study may be very useful for studying the function of
AK in shrimp.

Key words ; Litopenaeus vannamet; arginine kinase; polyclonal antibody; tissue expression



