F0HESH
20034E10A

FOE KR
Journal of Fishery Sciences of China

Vol. 10 No.5
Oct, , 2003

B MxEREAMNEESEREZRE
I OB a%A, EEe v ELFRL

(L PERFAHFHALE RILRFFEAN, PERIRERAE AFLAFELRTS

HFHEESFRAERE, A M 5103805

2. Bk EXRE, LE 200090)

WE RECHER Mx 3 DNA FF il 6 BRI 9, MANER-BEMER N (RT-PCR) ik NEA
PRI (GCRV) 5B f( Crenopharyngodon idellus) JTIE B BNA sh 143843 Mx B DNA, EEKILE R
23| pGEM-T Easy Vector BHEA T8 L. BHTHFR 400 FITTREM Mx BB DNA £ 722 bp, 45 240
NEER,QE LD ERCTP B4 EMAN1 AE51E A (dynamin) BAEEMFEF . SEME% Mx EEEXEFA L
Yl HE M EHEARF| SHEAS W EEHEFF RAERN RGNS, X 58246 M BH ERER
WP LM B, 4 67, 1% . MIREEYREGF R M R ERERERN pBV220, RS B4 &a Mx B
BEEFRIEER pBVeeMx, FEXBITHPRAETHFEX EEFEA M ERNRIESHELESH 26.6% , Q-
sephrose FF EATHEA B A{E M EHEE Mx BAHIE L 95.6%

iR B My EREE BRI FER
PR R 5 - (1959, 468, Q785 IRERIAE A

Mx BEHR—EHTUREBFFHREED, X
/NAT0 ~ 80 kD, 2440, 4 5 40 B 52 T AR oA
BF &yt =, Hx M BEOMH AR
BERPEA R SRFHEDY Mx RN TIE.
B35 i Mx BERREHIERE M EHS TR
ZEERERET Y, BEMEEPREAZRE, B
B VE 8 ( Salmo salar) | &1 88 { Oncorhynchus
mykiss ) . F 8 ( Paralichthys olivacens ) %t 25 i) Mx
HEAERFE

FHEESIYWAREISE—E R BERT
EH-- RN EN, R—RRAT TR EE
ARG E RS IR EEARET, THRENWS4
530840 ML G 4 B R VTG H HETH A
ATHRNBNERARAROTE. EHFKTF
HEERMEOR Mx EH S THRENT L EH
FYIME, EANEREALT M EAELAKA
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BREHA FEK=HEAREELTA (99 -08 -03).
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MESBRE BETAMRRAEEN 192", 5
ZRAREFH L Mx EREEBRRK, X2.54,
HEREA ZHIHE, B TRELFETTRN.
B ANTE R L Mx B4 I P B RIS TR
RIEMITE o Trobridge 5 AR T B HE
HORT A Mx B A by Bl BRI R , B 65 F R A
Y83 R Mx EERIKE 8 Mx BEH.

AHFRESE TEE Mx B H <DNA FF7),
WR T IEGRIOA RN, RS P RIIRE, &
B AALISHRR B AP, R kN T
PR AL, IR AT R AR E SR 5%
BRI

1 wRERE

1.1 #E

LR E (KE L 60 ) ME AN BHIRE
BUE B {7 K 22 BF 3% 5 ; TaKaRa RNA LA PCR Kit
(AMV) Verl. 1 AEEH TR (KE) FRAA™
5 1 pGEM-T Easy Vector 24 .5V Total RNA Isolation
System & Promega 2 Bl 7= f ; Agarose Gel DNA Ex-
traction Kit 3% Roche 42 5] 7= & ; H X187 04 5 432
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EYMTEL TS KBFE DHSa R pBY220 &
BERF.

1.2 F&

1.2.1 HamFSREREE RNA IR A
Baf iR g R AN TiAS, e
HIERE 3 d BRUFERELR RNA,

1.2.2 35|#i81t5 RT-PCR  REE REM KA
FEEE IO T RS A28 Mx B oDNA FFiRIT5)
¥, IE 18| % P1:5'TAT GAG GAG AAG GTG CGT
CCC TGC ATC GAC CT 3'; W 8[4% % F2.5'CCC
CTG CAC CTG ACG(T) ATC ATG TAG C3', ¢DNA
BN &R 45 C 30 min, 99 C Smin, § C
Smin; PCR I Y8 SR &4 :94 CHAEH 2 min, RF
HEAT 35 BT, B E BSR4 R 94
30 5,384 55 C 1 min, M 72 C 2.5 min, (B
HEHE 72 CIEHE 7 min,

1.2 SEaMEBAREERESIENT T
BB MR BRI ST R Ak R, 5
T kit e, B KT # DHS o SRS, IR ik
SE @4 F . ABI PRISM™ 377 4 B 3135 L M 1%
HTFEFIRE .,

12,4 B MxEQDNANERREZREIE
HHONE BENFZRSTATHEEAME
E1 cDNA 7318, TEHEI#4 P35 CGG AAT TCA
TGT ATG AGG AGA AGG TGC GTC C 37, MMAT 1
ARG EEF ATG M 1 4 EcoR 1 BI85 L)
Bl#1% P4:5'CGC GGA TCC TTA CTA CCT GCA
CCT GAC GAT CAT GT 3", IA T 2 12 L BBF
TAA R TAG, A% 1 4 BamH 1 BE RIS, 25 Mx
BEREAFEZATHEENANBETE. SEXR
(131,

1.2.5 %5 %A% SDS-PAGE £4#f ZE T#
(1) s:, B 42 CiESHEik, SDS-PACE #
MRXF=YHEEREFEER. BEHET TS
REAELABHEEEATHSE.

1.2.6 BARREFYHENL SHEIB{1418
Tk W IS I T 1 AR R, R DL IE Y,
A2 mol/L REHSR,8 mol/L BETRBARIE, AK-
TA prime B QAL RARE T RBBARAE Q -
sephrose FF St EHAIH . Bradford 3:005E B A3k
g[ls} .

2 &R

2.1 SIS RENES RNA FHER

EaFHIARASEMA3 4G, AN,
BOBEREREATOARES, #REREHRSATE
BHE, KRG ERFEL RNA BISERE
HEREEFA,
2.2 RT-PCRHWZE& Mx BBS ¢DNA

L RNA HRBGHT R ® AL T o Buk
mRNA #5378, RT-PCR ¥ 17=454E44 722 bp AbF
BR R B , SO —F
23 e MxESERARESAREST

RT-PCR{B KBS T REEEE, HikEH
17 A EHT (pGEM-T goMx) , EBEHF 2 HEH
T EREREFIFATRN, AR R B
722 bp, HBES Mx EOEARBKEBEH N
I PR 240 S EERR(E 1), % 1 4=5 GTP &
ERFH;1 M EHEE (dynamin) B ENFF], =
Bk GTP 25 & K3 & 5h B SRS AL B0 90 R itk
Y Mx EE WERRE, ENFRELETERE
(i
24 BEaMxEERESREIRENRE

VA pGEM-T geMx 48 Bk AR, P3 . P4 H35]
¥y, PCR S 435 — 24 746 bp B DNA K7, %
Bk BIE AR B #3K R pBV220 MY B TR N &
LB RS R E 4 N EHF (pBVeeMx) (B
2) . MEABRHAT T FFIRE, WP REHR
BEEHER SRR MFES -3,V RAE
HEBERAAETRE REREET,
2.5 WEWKIRIELS SDS-PAGE

BFENEHEL SDS-PAGE M, Z4T&
2926 kD bF | AR ELFHIA(E ), 5WP
WR—B, 27 hifSRANEREAALEEL
EHR26.6%, REFNTIEURBENERT
.
2.6 FiEF-HRHL

R BB R FEHT ., Q-sephrose FF #: 2
et /5, B4 geMx B AKX 95. 6%,
Bradford B0 AW A, EH geMx KEXTBIK
16.4 mg/L {53,
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IYEEKVRPCIDLVDSLRSLGVEKDLN

1 TAT GAG GAG AAG GTG CGT CCC TGC ATC GAC CTA GTG GAC TCA CTC AGG TCA TTA GGT GTA GAR RAG GAC CTG ARC

% L P A I A Vv 1 [T @ 5 8§ 6 K 8] 8§ v L E A L 5 & v a

76 CTG CCA GCT ATT GCT GTC ATA GGT GAC CAG AGC TCA GGA AAG AGT TCT GTG TTG GAR GCC CTG TET GGA GTG GCG

51LPRGI‘GIVTRCPLVLKLKKISHDNN

151 €76 CCT AGG GGA ACA GGT ATT GTG ACA CGC TGT CCT CTG GTA TTG AAA CTG AAG ARA ATT TCA ARG GAC ARC AAC
7% W H g W H 6L M S Y R D QT KK L K D P A E I E N
226 TGG CAT CAG TGG CAT GGA TTG ATG TCA TAT AGG GAC CAR ACA AAG ARA CTA AMA GAC CCA GCG GAA ATA GAG AAT
L. A ¥ L. K A @ T Vv L A G T 6§ E G I S H B M I T L E I
301 GCT GTC TTA ARR GCT CAG ACA GTA TTG GCT GGA ACG GGA GAA GGG ATC AGT CAT GAG ATG ATC ACT CTG GAG ATC
2 ¢ s s o v P DL T L I B_L P &]1 A R ¥ A T G N § P
376 CAG TCC AGT GAT GTC CCT GAC CTC ACT CTC ATT GAT T1G CCA GGC RTT GCT AGA GTT GCC ACT GGC AAC CAG CCA
i1 kK © r E K @ I ¥ 0 LI £ K Y I K R @ E T I &1L % v
451 ARA GAC ATC GAG AAA CAA ATA ABA GAC CTA ATT GAA AAG TAC ATT AAR AGA CAA GAA ACC ATC AGC TTG GTT GTG
176 v P A ¥ L D I A T T E A L @ M A S KV D s T 6 0 R
§26 GTG CCT GCA AAC ATT GAC ATC GCC ACC ACT GAG GCA CTG CAG ATG GCA TCC AAA GIC GAT TCA ACT GGA CAR AGG
20 T L 6 1 [T K P D] L ¥V D X & M E E T ¥ V¥V R T ¥ K R
6§02 ACC CTG GGT ATT CTG ACT AAA CCG GAC TTG GTG GAC AAA GGC ATG GAG GAG ACG GTG GTC AGA ACA GTC ART AAT
226 g VvV I o L X K G Y M I Vv B € R

€76 CAM GTG RTA CAR CTG AAG RAG GGC TAC RTG ATC GTC AGG TGC AGG GG

H1 %6 Mx KRB DNA FRNZEBRSFIHEANGMERET
Fig.1 Nucleotide sequence of eDNA for grass carp Mx (gcMx) gene and predicted animo acid siquence

EPCE B CTP S & R, T RIS 2 K Y AT 0 PR F)
Boxes are the GTP binding motif; underline is the dynamin family characteristic sequence

(=1
Lea

51 1

My

3 Wig

AHFEHART-PCR FEHRFETHE Mx &
H cDNA FP3, HEXBAR P HEBREAEER. F
FRMNES Mx B cDNA BB RN ERR
FPFI5 7 Bf Mx, KPE7ERE Mxl ST 84 Mxl  JT#5 Mx
FOBRRHANBER EERTF L AFEERRS,
A3+511% 69. 8% FI 69. 2% ;66. 9% Fi 70. 0% 166. 6%
F7T0.4% 370. 7% 0 72. 5% ; K 58 0 88 Mx R 15
E S HWE T R A ERF LR BT,
¥HeT. 1%, BBEERKMAE AEK GHHE Y
X B4 EREMEAREEAERFISHT L
R0 Mx BHHEERT,UHE N HERRFY

W2 KEREFEEL FeoR | BamH 1 BIEE FREER, 5 Mx EHEERFFINELK,
Fig.2 Restriction mapping analysis of expression recombi-
nant plasmids

M,. 200bp DNA ladder; 1. pBV220/EcoR 1 +BamH 1 5 2. B# A%
pBVgeMe/EeoR [ + BamH [ ;3. pGEM-T geMx PCR product( P3 + P4)
M,. ADNA/EcoR [ + Hind T
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%10 %

B3 SDS-PAGE BUIREFH
Fig.3 SDS-PAGE analysis of the expression producis
1. B EH DHSa{ pBY220) ; 2. % 7 h ff DHS o pBY220) ; 3. DM BAM(pBVecMx) 14 -7. %9 1.3.5.7 h THE 8. BEAFIE; 9.
Q-sephrose FF R RITEEA BHEY; M B TREEED
L. DHS oe{ pBV220 ) before induetion; 2. DHS{ pBV220) after 7 b induction; 3. DH5o( pBVgeMx ) before induction; 4 — 7. DH5a( pBVgeMx) after |,
3.5.7 k induction; 8. Precipitate of DH5@{ pBVgeMx) after 7 h induction; 9. Q-sephrose FF column purified goMx prutein; M, LMW protein marker.

Trobridge %5 FI AR FHE 35 7 HLOY Mx EH
R B BR BRA 115 MR, A TR RS G
ERXE, REE L CTPHS X, AREAE
HABRRIIHR & T Mx RO$0MF, 89 AR
HIBE3 Fh Mx BRI IR PGV Mx B O, AR E
IBIES Mx AR By Mx O N WMBLOR,KE
R 240 A BER, BEZEN T GTP 4 X80
RHELERELNFH, AT EEZEATHE Mx
FOVUIE . 7T 8% Mx B & %5 KA Al B
IR R AT RS Mx B N R8O X
TTTwpEmRE, MR A& a2 Mx &
EIPLILE , 28 BB FUOR R R R M2 a9 Mx &
He. AXPEH Mx BH M EH & TEEEH
7
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Cloning of ¢cDNA for grass carp Mx protein and
its expression in prokaryocyte

WANG Wei'?, BAI Jun-jie', LAO Hai-hua', YE Xing', LUO Jian-ren!
(1. Pearl River Fisheries Research Institute, Key Lab of Tropical & Subtropical Fish Breeding & Cultivation,
Chinese Acadery of Fishery Sciences, Guangzhou 510380, China; 2. Shanghai Fisheries University, Shanghai 200090, China)

Abstract: The specific primers were designed referring to the reported Mx prolein gene sequences of fishes. After
the experimental fish were induced by grass carp Reovirus{ GCRV) for 3 days, the ¢DNAs encoding grass carp
( Ctenopharyngodon, idellus) Mx protein gene (geMx) was amplified by reverse transcription polymerase chain reac-
tion (RT-PCR) method using total RNA isolated from grass carp liver as template. The amplified ¢cDNA fragments
were purified and inserted into pGEM-T Vector and sequenced. The sequencing results showed that the cloned ¢D-
NA was 722 bp in length, encoding 240 amino acid residues of the mature peptide, containing GTP binding region
and dynamin family character sequence. The homology of the nucleotide sequences of Mx protein gene between
grass carp and other fishes was more than 66. 6% . The highest homology reached 87. 1% , which was between grass
carp Mx and Zebrafish MxE. The grass carp Mx ¢cDNA was modified by PCR technique. The modified ¢<DNA was
cloned to the plasmid pBV220. The expression recombinant plasmid pBVgeMx was constructed. After temperature
inducement and SDS-PAGE analysis, the recombinant expression bacteria produced a special protein of about 26
kD in molecular weight. The proportion of the recombinant protein in total bacterial protein was 26, 1% . After the
anion chromatography column was purified, the purity of the recombinant protein reached 95. 6%,

Key words: grass carp; Mx protein gene; gene clone; prokaryotic expression
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CAIRTK =) R i B9 K = 2 MBI A A B2 SR R 2 A=A A, T B EA:
R BRI R AR BT AR FREAIRS & BRI R EEN KRR S t%, &
TR W A7, W AR WA RS, L KR R RERRBR I DTIEE A AR
THE Fafl P REEREEEARS .

FHIGRLEAFRFRA SR, E(CTEPTIM) (FEZREF CERR) ) 20K, £
EFEAM T O8I AR FET BB R EH T, £EK—~H5.:CN43 - 1103/8, HFiRMETIS
ISSN1005 ~ 636X,

2004 (PRt A B EIRET . H3 BB D PIEN, FERTER NEENFET BHEES,
YT A E L E DI MR R BT T8, AT RS 42 -127, 881 4 70, &4 48 TT, J4MALRIT
BEAE, IRE] NS PIRE K 7 ) g BALIT IR TR A« 1RS48 LI T B Bek 257 B, (MK =) st HREL
S5 413100, RER 1 3% :0737 - 2850666, KA N FHR .
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