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BEaREERE My £1K DNA IR FIISITESERRIEHEHE

1

A,

(BIMITEEBE A driheff B, 4 B 313000)

# E: MxEAR-XH IBETRR(FN) BRRENITRTEL. L
Polyl: C 55 W B ( Ctenopharyngodon indellus) ' 40} ( CIK cells) A4t
B, R 40 S RNA, il RT-PCR 75 369 5 1 Mx 5 cDNA 25751,
HEEE pMD20-T 4k b, Hy g 8 4 okl pMD20-T-Mx, I3 Fp #1777 5] 43
Bro FHBR 1 P DI A 5e R 9 28 20 kL pMD20-T-Mx 41 My 2:H
AZ|FORL pEGFP-C1 o1, #@ B AL R IAH K pEGFP-C1-Mx, 453 BiR, 1%
#H cDNA 275120 1 921 bp, Bl EEHEIL 4D 627 MR, /- T RHAN
71. 1 ku, BB S5 5 pl O 8. 33, HamtB g Mx EH AAHHEZIY Mx R
HH W EEMFFE : — DN =BRIK GTP 455 KA — 1 R 3 8 B Ry S A
CEHHIERFS . VR R rRE, B Ma B[R FT 9 5 1 28 3 BT LA
FAKXERNE, BAEFERN B AMETURA A, BT BHZEMLTFH, &
[ 56 4% N %igh) GTP B§45 1438 ( GTPase domain) | [B] B H S AH EL A
Fi 454438, ( central interactive domain, CID) #1 C ¥i i) GTP [ %% b 45 £4) 15,
( GTPase effector domain,GED) , [RlJREESHT B, B Mx EHRAERT
LA b B AR R 45. 1% ~99. 7% o MAMERIIMIEE T &5t
Mx #:[H cDNA 255 i) B FRiAE A& pEGFP-C1-Mx,

W, &EW, XEW, TRKR, T Kk, X7k

MARES: BEL TIRES
A 5] Polyl: C 75 5 55 68 1 4
W a7 RaiiReE
A Mx cDNA 2751, I H &
BYAE UG B2 X RS i
BT T IR H 5 h7, i R
DMET ERZRERRKE
pEGFP-C1-Mx, N i — £ 5%
B Mx BHMAEYFEEER
HAeht 20 B B Y L
FHE B 2Ll

KW FE;Me B R
FP8 5 H s B
HESEE.: S917
XHkPRASAD: A

B 2 e M P TR T R R AN L AR 2 10 AR B A 4R
TR, 5 G Ok Y B2 T R RE L H AR R R
B, UHEWRET RN KRR KR YR E R
GoKPEFREEL A R T ITE M E5. BT, 7ERIA
AR I T, PUR TR PR 20, BOR A B
W, FERNFEZY), B S 1E BEHE 259 15
ANYUERAYRE HE BRI BERASEWE
S AR ", Mx( Myxovirus resistance ) 2
F1J2& 1 LINDENMANN®™ R Bl —25 g 1 8T8
% (Interferon, IFN) W PRTEEH, B T K
GTP E Y & 3 HE SR, oy FE— M 70 ~
80 ku, AR MR RIXEE IR EAER
SN BB ES ML T R T A
AER o VLR T MR R Mx 2 B, Q0 K 7Y 7 &

YR EHE: 2011-10-21 {EE HH3: 2011-12-20

(Salmo salar) . £1 P& £ ( Epinephelus sp. ) . Y fifi
4 ( Neoceratodus forsteri) Z1°78 | R A% AR
FH %A% Y M j8 1S 2R 58 9% 7% (infectious spleen and
kidney necrosis virus, ISKNV ) Ji& 4t 5 £ J5 73 & 15
BH Mx FE[H cDNA 42751 ( GenBank % %5y
AY395698) (H R LG SEMBERIRIE. &AFRE
PR TR FEAN] Polyl: C 5 T F 45 4
L, UM ARG Rl Mx JEIH cDNA &7 513F
BB A A T R HME R 5 [R5 1 3 Mx
B ETEML N R HE U 3 5500 R A, A R A 4
IO E IR M Mx fl& 2 R 5 B R IB R
pEGFP-C1-Mx, it — 25 JF R 8 Mx 2 H 12
REMERIT ST B HCAE BT 48 258 98 35 M Hh 1 0L I 28
FE FER o

EEME : WA RFERBAHIE SR GEr AA7HR1) BUH (2010R425022) 5 WiTLA H AR 2L S (13090561, Y3110432 ) 538

T A 4R %20 H (2008YZ01 )

EE®E N X F(1972—) , %, BIBER, W5 10 a2 E IR o E-mail: Liuli6655@ hute. zj.
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AR T

1.1 ##
1.1.1 R S5HE#K

[k pEGFP-CL, £ % 55 3¢ i & 1 ' 40 i
( Ctenopharyngodon indellus kidney cells, CIK 4
JL) LA KR AF B DHS o 357 H 18 M U9 2% o 48
TRV,

1.1.2 &F

Polyl: C ¥y B Sigma /3 &), & ¥ DMEM
(Dulbecco’s Modified Eagle Medium) Ji§ H Gibco
O] B IS B AT N2 2w, BRI )
fif \ T, DNA ligase , Alkaline Phosphatase ( Shrimp) .
pMD20-T Vector,RNA PCR Kit (AMV) Ver. 3.0 1§
W H Takara v 5], BUIEHESER DNA [ ot R & |
kL DNA /N SR BUAG &3 HTN Axygen 24 ]
728, Trizol i85 B L% Invitrogen 2\ &) o
1.2 A&

1.2.1 Mx HEMFEFRE

KRB FR M CIK 4HHELL 5 x 10°A/mL
FEEM TR, BT 27 C MR &0
THFR. HAMICH E 70% ~80 % B, 1] &1L
BIAE Polyl: C(Z& ¥ 100 wg/mL) HIHE IR
(TCXLMLE) B3 AL 514E#E 12 h (36 h,
48 h, B —fLA X IR, ZEB B BT W
FESLI0 4 N B 4H 40 B AR K I BRAE IE SR
1.2.2 Mx BERF 2R ek U7

32 GenBank 1 E M My F:[F ¢cDNA £ 7%
(AY395698 )  #& i & it 51 ¥, 7 1 L ¥
Invitrogen /A &) & Mo H A IE W 5] 9 Mx-F.5'-
AGAAATGCACAAACTTGGACAGGA-3', z [m 5| ¥
Mx-R :5'-ACATAGGCGTCGCTGGTGAA-3’,

% Polyl: C %551 CIK ZH}fi3 B8 Trizol iR
LA 42 5 RNA, X TaKaRa RNA PCR Kit
(AMV) Ver.3.0 #6546 BE 1L My ¢cDNA 26—
HREE R F T AE 99 C TR 3 min, RIS TE
94 °C 30 5.60.6 °C 30 5,72 °C 3 min 50 s 544
AT 35 MEER, 5 IE A 10 min, IR &
[ PCR 7= -4 Ho 3% #: 8] pMD20-T #ifk, #%
R AT B DHSo B2 S M, 5 e Pt I %
BRIt iR BORL , Z2 G V) A1 PCR %552 , 0 06 FH 4
BHT . BEHEAFRAE 2 LIE Invitrogen 2
AU o

1.2.3 3504

FIFH Vector NTI 7.0 F-#R ¥ 1 Mx cDNA 4=
Fr 3 i FF T D B AE , JF 4 U HC 4 75 O 2B B
%1 ;i i} DNAStar 5.0 f) Protean F& 5 ¥ il FL 55
ZEH4 ;35 F DNAStar 5. 0 . MEGA 4 Z550 (4R H &
R 7 5 5 H W # w3 4T X & A
InterProScan ( http://swissmodel. expasy. org/
workspace/) , PSORT I ( http://psort. hge. jp/
form2. html) 78 28 73+ # T B 43 51 T30 JHC 45 449 38
¥ 5E P {8 5 F % ( nuclear iocalization signal
sequence, NLS)
1.2.4 AR KR

BT R pMD20-T-Mx F1 pEGFP-C1, K FiFR
A VIR Sma T H1 Xba T 7351 W3 it RORL Xl
U1, Eiie Mx B #5ER Bl pEGFP-C1 4k R
B, SRJEFIH T, DNA ligase ¥, B4 W #51k
Z DHSo JRZE4IML . Fib T4 PCR k)5 , 12
BRUBORE , >R F B D) A0 PCR %558 B 20 ook

2 5 R

2.1 Polyl: C 53t CIK ZHi 4K EI B0

43 51F 12 h 36 h 48 h J57E5 B B e T W
£ 4: Polyl: C P 24b 3¢ CIK 40 M S RHAEH-40
MR (B 1), 5IE# B CIK 48 A8 Ik, &
Polyl: CAMR A 4RI 7E 12 h JGAHRT IE % ;7 36 h
EHARERRESARN =M, BE &
MR FEIET;7E 48 h JF ARG Mg A4, B
BRAMMBIERT o Ho35R 36 h 1) CIK 44
MIFFIR B A TR IE S, 5 82 S Tk HAE
JofhiR A RNA fI41EL

E 1 PolyI:C {EAAREREA CIK BRI (200 x )
Fig.1 The morphology of CIK cells which were
treated with Poly I : C in different periods(200 x )
1.12 h; 2.36 h; 3.48 h; 4. X B4,
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2.2 Mx EEMREMFSISHT bp
2.2.1 Mx BERERKTE

JH Trizol iFFHIR 2 Polyl: C 55 36 h J5 1Y 2 000
CIK ZHffif & RNA, DL RNA Stk £ RT-PCR
PG KA EL M My 2L[H cDNA 2731, ik % 1 000
FEH2000 bp AEMHEHBIFRE (E2). ZE,% 750
2 BOEE R pMD20-T ik |, 15 3| A Mx B 500
[ ¢cDNA 4351 i) 5 4 50 fE £k & pMD20-T-Mx, 250
2.2.2  Mx ZEREBFE5HT

PS5 BRE 6 Mx cDNA 2K 1 921

bp, H A R B B AE AL T 38 ~ 1 921 bp &b, St 2 Efs Mx £ RT-PCR §H7=4)
%627 NEEER, 0 TFENT1.1 ku, S EEE A Fig.2 RT-PCR product of grass carp Mx gene

pl=8. 33 S H A =B TP 4 4 X I M. DL 2000 DNA marker; 1. 554 ; 2. KBS,

GDQSSGKS .DLPG ,TKPD ( GXXXSGKS/T . DXXG.,  3),XEECHEHEINY Mx H LA 1%
T/NKXD,X REMLZERER) M— N RHEHFR k. A PSORT II B/F Wl R E A Mx EHA
#4254 F¢ %) LPRGTGIVTR (LPRGS/KGIVTR) ( & FEAE I B A% AL 55 751 NLS,

1 JACATAGGCGTCGCTGGTGAACTGAACAGAGTTCAGAC
38 JATG TCT CCA AGC ACT TCT TCA AAG GGA AAG AGT AGT GGT CTG AAC CAG CAC TAT GAA GAG AAG GIG CGC CCA TGC
s T s S K G K s S G L N Q H Y E E K V R P C

v D s L R S L G v E K D L N L P A I AV I <

P L V L K L K K I 8 K D N N W H Q W H G L M
338 [TCA TAT AGG GAC CAA ACA AAG AAA CTA AAA GAC CCA GCG GAA ATA GAG AAT GCT GTC TTA AAA GCT CAG ACA GTA
101 s Y R D Q T K K L K D P A E I E N AV L K A Q T v
413 [ITG GCT GGA ACG GGA GAA GGG ATC AGT CAT GAG ATG ATC ACT CIG GAG ATC CAG TCC AGT GAT GTC CCT GAC CIC
126 L A G T G E G I s H E M I T L E 1 Q S S D v P D L
488 |ACT CTC AIT GAT TTG CCA GGC ATT GCT AGA GIT GCC ACT GGC AAC CAG CCA AAA GAC ATC GAG AAA CAA ATA AAA
151 ¢ L I D L 4 (e3 I A R vV A T G N Q P K D 1 E K Q 1 K
563 |[GAT CTA ATT GAA AAG TAC ATT AAA AGA CAA GAA ACC ATC AGC TTG GTIT GTG GTG CCT GCA AAC ATT GAC ATC GCC
176 p L I E K Y I K R Q E T I s L v v v P A N I D I A
638 |JACC ACT GAG GCA CIG CAG ATG GCA TCC AAA GTC GAT TCA ACT GGA CAA AGG ACC CIG GGT AIT CTG ACT AAA CCG
201 [ T E A L Q M A s K v D S T G Q R T L G I L L X 2
713 [GAC TIG GTG GAC AAA GGC ATG GAG GAG ACG GTG GTC AGA ACA GTC AAT AAT CAA GTG ATA CAA CTG AAG AGG GGC
225 L Vv D K G M E E T v Vv R T vV N N Q Vv 1I Q L K R G
788 %C ATG ATC GTA AAG TGC AGA GGC CAG CAA GAC ATC AAT GAG AAG CTIT GAT CTG GTC AAA GCG CTG GAA AAA GAA

3 E& Mx EH cDNA £F SIS R EEF 5| R EENE S 2B FF 5
Fig.3 Nucleotide and deduced amino acid sequences of the partial grass carp
Mx gene full-length cDNA sequence

TRIZKIRIF A =HE GTP £54 K, BEAMEN AR EARBEL T,

| InterProScan 7E4k 7 A7 Il 45 R 45 Bl 5 tripagitite CTR-binding notif
fa Mx B EZHPERE (| 4) " I N2 .
A8 =Bk GTP 454 X4k (triparitite GTP-binding |I |EI I

motif) F1 B F 4 2% X ( self assembly sequence, GTPase domain ¢Ib GED
SAS) f#) GTP 45 #4938, ( GTPase domain,46 ~ 225 4 HE Mx ZRSAETERE
aa) . ] 2 H g 4 H /E B 45 #4318, CID ( central Fig.4 The schematic diagram of grass carp Mx

interactive domain,236 ~ 531 aa),C ¥ij/2 GTP fi§ protein domains

v 54438, GED ( GTPase effector domain, 533 ~
623 aa) F DNAStar 5.0 ) FF2JF Protean T B8 Mx &
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H SRR M SR B0 R T AT RE A K e i (&
5) , 45 R3RH , Kyte-Doolittle J7 & T ) K 4 [X.
WAHH 1 ~25 aa,52 ~59 aa,86 ~ 117 aa, 163 ~
189 aa,209 ~219 aa,226 ~296 aa,302 ~334 aa,341
~351 aa,356 ~446 aa,476 ~530 aa,598 ~617 aa X
11 AN, AT S 7K 5k 2 DX Szt oK F i K 5
LI, BT LA 2 25 B R SR K . Jameson-
Wolf Jrfill fi i i B, ZEH & A KER B

HAEHT AL FEFI R TE 3 ~25 aa, 52 ~ 62 aa,
101 ~ 121 aa, 163 ~ 189 aa,254 ~270 aa,392 ~ 458
aa,507 ~530 aa jX 7 MXI, A IRBGURRAL, [
BFE S HaR F ] LB B R B, SRR AL 5
Karplus-Schulz J5 %5 i il f4) 2% ) #4 X 48 Al Emini
FET AR ATRBEXBEA TREHNES
Fhar, XL X AR 7 TR AR, 8 THiE Bk
HH%E, RIS & AL M E £ X,

50 100 150 200 250

300 350

TN

400 450 500 550 600

- o TR

1= K0T AREECIR

® PURPEX IR

5 H& MxZAFAE.ZPE KRAMVEEMRFEENFNER
Fig.5 Predicted results of hydrophilicity, flexibility, surface probability and antigenicity of grass carp Mx protein

JH DNAStar 5.0 f Clustal W 725 %1% Mx &
B 5 ) 1 ( Carassius auratus ) . 3& 5 1 ( Danio
rerio) . YR Y| fifi £ ( Lates calcarifer ) | 0] 18 #% £
(Ictalurus punctatus ) | 2. 8 % 75 #f ( Takifugu
rubripes) | H 45 H, H . ( Paralichthys olivaceus ) |
£ ( Siniperca chuatsi) . Z£ PN i1 /R 5 B £ ( Solea
senegalensis) | /N 2 Bl ( Mus musculus ) | ¥ Z R
( Rattus norvegicus ) . N\ ( Homo sapiens ) . %% 3
( Coturnix coturnix ) \£1JR 3 ( Gallus gallus) | %%k
TS (Anas platyrhynchos) 14 ~HFp i) 19 Ff Mx &
H T RZERFFRE L (REBAR) . G5REH,
AT B R R PEAE 45. 1% ~ 99. 7% , Stk Ry
56.2% , B K b Mx E EHHARSF. FI MEGA 4
" i) Neighbor-Joining %, 4 b iR H X 45 R 8 &
1 0003K , ¥ & Bootstrap %5 ik ) R 48 & & #4 (&
6) , RBLE 1 Mx 56fita Mx3 HIFEG R RTIE, 5
HA R —A /D33, 5 A DR R EE R
& BCEHESH Y ) — R 3, R 5895 (L0 RS
KRS BB RTY R KB

87 Barramundi perch Mx
Mandarin fish Mx

Fugu rubripes Mx
Channel catfish Mx
Crucain Carp Mx1
Zebrafish Mx

100
\Crucain Carp Mx3
100 ‘Grass carp Mx
Human MxB
Human MxA

100 Mouse Mx1
100 Rat Mx1
83 Mouse Mx2
100 Rat Mx2
100 “Rat Mx3

Duk Mx

hicken Mx

100 100 Common quail Mx
0.05'
6 HE&ES5HMYH Mx EESEBRFIHNI &

L5 )
Fig.6 NJ phylogenetic tree of Mx protein amino
acid sequences of grass carp and other species
i MEGA 4 %44+ 1) N-J bootstrap J5 ¥ B FEALA , 2332 E
BF3R78 1 000 IR bootstrap B iE HH 43 S BT 45 BE o
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2.3 E4HFN pEGFP-C1-Mx MIZ5EE

FH PR VIS Sma T F1 Xba 1 3UEG Y E4H
Bkl pMD20-T-Mx 3515 Mx 3 F B, 4 A B i
hL pEGFP-C1 H, 14 7 L% R 35 2 {& pEGFP-C1-
Mx, 3 F§ PCR FIE§ V) rik %, SR KM,
pEGFP-C1-Mx 43 3|23 Sma 1 1 Xba 1 B Y]
Ja, IR —R 6.7 kb ZEH KW ;4 Sma T FlI
Xba 1 WHEEYIJG , K5 R BR B W &L R
4.7 kb 12.0 kb 447, 55 pEGFP-C1 #fAF Mx
EELKFBMKEMRF(ET) . LRGERIES
Mx ZF 2K FHE IEFIEA T pEGFP-C1 ik,
B T T4 kL pEGFP-C1-Mx,

bp M 1 2 3

-
6557 W&“m

4361

2027 ——

7 E&EHRK pEGFP-C1-Mx B £E
Fig.7 Identification of pEGFP-C1-Mx
by restriction analysis
M. \-Hind 1II digest DNA marker; 1. Sma 1 ¥ifif4]] pEGFP-C1-
Mx;2. Xba 1 i Y]] pEGFP-C1-Mx;3. Sma 1 Fl Xba 1 S 1]
pEGFP-C1-Mx,

3 47 #®

IR IFN RERSER BB R R G ERA
ARy, BT JAK-STAT (E 582 ES LM
T8 ZE f) #4 F [A (IFN-stimulated genes, ISGs ) HJ
ik, ALK HTHC BT B P 26 — B B
&1, Hrp Mx B 2 ISGs i i B B
WREERN S FZ—, Bl HRREERAR
R o BRI R R R R . HAG
EL 9 F B A4E RNA 7] X 2 R 4 M 375 3 Y Mix
BEASM, HA Polyl: C R EAK IFN 5
REJIM AN TXEE RNA, EiR IFN gz —2
TLR3 (toll like receptor 3, TLR3) / W5 5%
TPl B, T TLR3 % — LR 5] dsRNA, % &
IFN-o IFN-B f32i5"7

A5 Polyl: C 53 J5 19 CIK 40T, & 3
5 B 7241 [RIAE T kA B A 9 I R T 44 4
Jifd ( chick embryo fibroblast, CEF) [ 4 K 15 . 2§

http: //www. shhydxxb. com

L, 035 A2 W2 S e R, B R
IR . ABFTIELE T Polyl: C 3 H CIK 44
MLAIE 2 1 10 R 5 7 ( vesicular stomatitis virus,
VSV) Bgei CIK Zifig (& 1 FilE 8) , R BLH VSV
BRI A MU 7E 36 h Z 5 BRI R 45 | 5 B
A AR TE AR FE T B4, T 4 Poly I: CAL3E
A ) D 240 i D) 52 4R T B AL 0 = £ T I i
EILR, U SRR — ML Z A, X4
f A KA MEER, WA ITEY I HES Mx R
Ko

8 VSV REEAEREE CIK 4R (200 x )
Fig.8 The morphology of CIK cells which were
treated with VSV in different periods (200 x )
1. 12 h; 2. 36 h; 3. 48 h; 4. XJHE4H,

ST, BAT R A Mx EHEAE 3 1
5544, B N 3 ) GTPase 5438, Hh 8] i H SR AH L
YERI 45 ¥ 3% CID, C ¥ i GTP i 35 7 45 #4) 35
GED. GTP 454 2 ¥ i 5| A RALK AL T BUH
GTP 454 f6 71 T WA GTP BTG PEFEAR , th i Hdt
R PEREAR ; C i GED BB SHFEFI R M T
T SRR OF B AR, IR B R K H 15 GED
ALE 13 5 GTPase 45 38 19 A8 . 1F A A 1Y
GTPase F75 1, iR BEHF 2 A9 A0 CID 1EFH, HX f
YERIXS T SR A T RETER) GTP BS54 IR F1 55
RURBXRFEWNST " MEE Mx BAGH
PR, BATTUFHZEBRAFER B H
BEPURAL AL, B e i35 3R 90 4 X 3, 3K 1 )
REX I B T 8 2 B E & 0 F RORBOTH B X B
fa Mx FHRFERIUR, (8T 5 SR

AR Mx 2 H 751 X 25 53R BR 78 Mx
HE N s sF R8s, W C o2 R ORI
™) o ARRHRIXFILE C I B AR AL St
FEBRAEN /INZR B 5 %8 4 Sk S 1) A 22 T
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BP C o B 2 R R A R By Fp &
A Mx 25 F 20 R M A, iR R 40 i N
FENL P B R PR A 40 N oA B PR, X
RIRETT DUE I FaLrma™ . RRils
GenBank H1 [ 2 7N % A 30 BE B B M Mx [
(AY395698) tuxt, & 35 51 [R1 U8 14 K 89.5% , C
i) GED XN HAF 76.8% (K EB7R) , Al B
1t Northern blotting e #fi & B A T& & N Mx &
BB AN TR

Xof B Mx 2 A% (o0 T 3R IR
BRZENAE ST, I E R, B
WHRATH B A Mx cDNA 5% # 4 5] pEGFP-C1
Bk, DT A FE 2% B 4 5E vl 7 R AG I Mx 25
FRI A, I 7T 52 BT 78 240 M P9 B e 0%
[FBE AR B~ , Mx 8 H B0 38 R A 32
Mo e T HE AR . N TR R SR S T
HRME G PURE LR, BPX QL 5 Mx-
EGFP Fili & 55 K ) 40 M 647 s 7 gk g, DF R oo
VRS S S ey AN

S0k
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Cloning and sequence analysis of antiviral Mx gene full-length ¢cDNA from
grass carp ( Ctenopharyngodon indellus) and its eukaryotic expression vector
construction

LIU Li, LIU Peng, JIN Jia-li, WU Hai-li, WANG Gai-gai, JIANG Chen, CAI Ke-jun
(School of Life Sciences, Huzhou Teachers College, Huzhou 313000, Zhejiang, China)

Abstract: Mx protein is one of the classes of antiviral proteins induced by type I interferon (IFN). A full-
length ¢cDNA sequence of Mx gene from grass carp ( Ctenopharyngodon indellus) was amplified using reverse
transcription polymerase chain reaction (RT-PCR) with total RNA extracted from Cienopharyngodon indellus
kidney ( CIK) cells treated with Polyl: C and cloned into pMD20-T vector named pMD20-T-Mx, and
sequenced. The recombinant plasmid pMD20-T-Mx and eukaryotic expression vector pEGFP-C1 were cleaved
by restriction endonuclease, Mx gene full-length cDNA sequence linkaged with pEGFP-C1. The data indicate
that grass carp Mx gene full-length ¢cDNA sequence has 1 921 nucleotides, encoding 627 amino acid residues
of the mature peptide with a molecular weight of about 71. 1 ku and a theoretical isoelectric point of 8.33. The
grass carp Mx protein contains a triparitite guanosine-5’-Triphosphate ( GTP ) -binding motif and a dynamin
family signature sequence, which are conserved in all IFN-induced Mx proteins of the vertebrates.
Bioinformatics analysis reveals that the protein encoded by Mx gene in grass carp is hydrophilic in most regions
and has rich B cell antigenicity positions without obvious nuclear localization signal sequence. The
dimensional structure of the grass carp Mx protein includes GTPase domain in the amino terminus region,
central interactive domain ( CID) in the middle and GTPase effector domain ( GED) in the carboxyl terminus
region. Comparative analysis shows that the Mx protein amino acid sequence of grass carp shares similarity of
45.1% - 99. 7% to those of other species. pEGFP-C1-Mx, which contains Mx gene full-length ¢cDNA
sequence and EGFP gene, has been constructed.
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