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WE. &£ E & (matrix protein, M) 2 & 4t ¥ 3% o % & 3F % % 7 (infectious haematopoietic
necrosis virus, IHNV) F ZE 4 M E A2 — , 2R ER LR AR AW ETERAZTA. H 2
# THNV M & & 1 7 7] R 25 M 8 AE , 91 % A R 8O 28 i (EPC) 3 3kt Je tk 8 i 85 8 37 3007 -
Sn 4% # (IHNV-Sn) , 2 48 M & & 2 [ JF # |4 1% 4E (open reading frame, ORF) #y F 7| i% it 7]
W, Al RT-PCR # 77 i 7 £ 14 %l M & B 4 K ORF, 3 H M # £ % ik 04k pET27b( + ) # , 4
B pET2T-M EA ikt 2N ERFANMERE T M EAEEWFZ KKK 588 bp, % &
195 NAERAE, HFHTEAN21.8 ku, TR AN AXRFIAMEKAMELT
EULAR FEARUBFBUAER, FEFEN - B R BITEMTANEHEMEATEH
BEMHRAEARTEAE R ABEERXFEERMLCAMETHEMERF LB FTNE R,
FTHEEN-BENLE, FETANBENO-BEALAMISANBENFRNUCLAE, RA#EL

A 2o ,JHNV-Sn #k 5§ X E 2 &k — %o

B ARG BEIFA A Ak ERE A WAL

HESES. Q939.4; S 943

f& e ¥ 3 i 4% B IR FE 4§ (infectious
haematopoietic necrosis, IHN) 2 H ™ & M 2
PE B AL Ye , ik 5t sh ¥ T A= 2H 21 (OIE ) ¥ H %)
SRy 675 PR AR 0 Bl L A R R )
PEATE ARG THN (1845 A 3 B 1) T 6t % #8 AL T %%
4 10% ~25% 46 LT A ik 100% o H AR
B A A R B 15 25 , THN € 8 il 29 3% [ 7K
1 SR {5 N AT FE 2L R R RS M) 8, THNV &
s¥0IR 99 7 B ( Rhabdoviridae ) , i £ 55 1R 9 75 )&
( Novirhabdovirus) , THNV Y535 ki T & A — 554k
RO HEE R RNA, 2K FE2) 0 11 kb
M3EEE 5 AR UK 4 B N-P(M1)-M-G-NV-L 6
AR, 43 ) g B s HE AR B 1 OB AR 1 R RUAR
WEA FSWEAMBAMmEAR" . ®RE
HMEZmRHRFENFEEWEAZ —, 8 &
2GRN TR , AL, Hs Y

%5 H #5:2013-01-03 &8 B #§:2013-03-13
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FKHRm RN M EARGZMEZWIREIEN,
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B G 2K 1 352 455 # SRR E R T, LA 09 2
TR B2 BRI THNV 1 M K [ fE
U0 i 0 5 PR % 9 BB % S A L R O
FET= . FH M ZE AR 40 M UE T4 T, Alonso
AU T THN [ AR BRI B, 70 3R 15 e e R
P12 RS B A R B A MR e T, DA
H 0 2 32 5 v i DR R RE T A% A R B E 1 &
S VEIRE, H RSB E T R

H i P TG A AR 7 THN 1259, B e X
THNV 3 75 A B R P 1 1 i X0 952 93 B 425 245 400 1) AF
FAAEERIETE L W IERRAETE—E
DX, AR ) 2 43 B ) 1 95 75 T RE L 4% A Tl 1
L3S 7Y DR e b A 0 220 B A 3R 32 22 THNV 3
TTRERR AT LR IF 9T o ARHF 9T DAAR L0 A6 AT
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A9 2 9 T 5 B8 L il

MRk

1.1 SEI#F#

THNV-Sn A< 5255 %8 73 125 Of A7 5 87 1 B2 9 4
Jitl (EPC) dy H [ 7K 7 Bk 22 Bt 5% Bt 1 VLK ™ ik 5 BT
£ 2 B 4 TS H B2 H{ G ; SV Total RNA Isolation

system [ H Promega 7\ # ; RT-PCR — # 2 [ ix
7 & F1 DNA Marker Il [ TaKaRa 23 7] ; 5 [0 i3
F & A Omega 24 F ; KM H1E IM109 S AL 525
B o HoAt iR B 0 B a0 A 4k
1.2 5|9t 5&K

4% GenBank Y sg ) THNV Ji it 25 [ 1Y) Bk
K7 81 33547 2 45 Eb XF, F] ] Primer Premier 5.0 1%
HRSFSI T M E RS 8, s ¥
TSI W 5 B A Nco 1 Fl BamH | FgYIAL 5,
I s R E AL A AR A (R 1) .

X1 PCRy#IHNV EFREOEEMASY

Tab.1 PCR primers used for amplification of matrix protein cDNA
EE7] Fr 51 iR kLR C
primer primer sequence annealing temperature
pMF 5'-CATG CCATGGAAATGTCTATTTTCAAGAGAGC-3’ 55
pMR 5'-CG GGATCCCTATTTTTCCTTCCCCCGC-3' 52

TE LA S 5 DIz A

Notes: The underlined nucleotides indicate creation of a restriction site.

1.3 ®mENT G

H4 0 75 A2 VR T 20 ML 4E W (5 2% FBS 1y
MEM 135 46) Fi B 1 000 £, SR J5 5 F0 1 mL 3|2
ZRKWHZM EPC 41l |, T 15 TTF#F 1 h,
FEEE AR A0 MW, A S mL 20 Jif 4E 7 W
TSN, F 15 T g%, 2 80% L) 14
ML H P48 % 2% ( cytopathic effect, CPE) |, Wit 42 40
Jf 15 0 (RS T ) L A3 2R A7 T - 80 “CUKAR
#wH.
1.4 553 RNA £E

W% B & W 0. 125 mL, #% I SV Total
RNA Isolation system iz 7] & #& /F 15 B9 45 3 7
THNV B [H 40 RNA $EHL,
1.5 EREAEZEENTE . REBEHEMFT
T

PEHCAY THNV 3N 4 RNA f| f§ RT-PCR —
AR £ (TaKaRa) 477 4% THNV-Sn 73 2 ¥ 1
M EHENKE ,PCR ¥ [ W& & :2 x 1 step buffer
25 pL, enzyme mix 2 pL, pMF 1 pMR Jif 5] )
(10 pmol/pL) % 1 wL,1.4 B35 RNA 10
pL, A JCE K #h 78 2 50 wL, PCR ¢ 3 2 )7 . 94
CHAPE S min, 94 C 28 4E 1 min, 50 T8 k 1
min,72 C%Eff 50 5,30 ME#F ;72 C 10 min,

4 — 2 N PCR W) #E4T 1% 1) B A5 Wl 5 JE

B, [ =¥ k4T Neo 1 F BamH 1 WEGEY) )G
5 pET27b( + ) 84K 16 CiE kil i , ##% Y %
I 2 A R AP B IMI09, 3 A & R % R
LB ~F-H, 73 ) Bk HCER T 7% 9 R B S £ BRSOk F
AU % 5E o PRIk B vEREZ 4G Bl TAEY)
TLARF AR 55 A BR 2 W) e, I e 245 2R E B 1Y 5E
R AT 45 pET27-M,
1.6 ERFBEANEYEEZSM

FMI A Primer Premier 5. 0 % {4 #1143 H 3L i 45
FIRE R B R 751 5 B A SingalP v3. 0 (http: /
www. cbs. dtu. dk/services/SignalP/ ) 1} 17 &,
R T 95 5 KB #E 25 s Ml TMHMM
Server v. 2.0 (http: // www. cbs. dtu. dk/services/
TMHMM/ ) 34 3£ 47 85 5 IX 53 87 5 # ] ProtScale
(http: // www. expasy. ch/tools/protscale. html) %%
o Hr M2 39 i K 5 F) F BepiPred 1. 0
Server ( http: // www. cbs. dtu. dk/services/
BepiPred/ ) # {4 #1 DNAStar 6. 0 ( Protean) X} 3t fii
BRI 9 g 5 00 B SR AT PR R A 5 B s o0
MF ] NetNGlyc 1.0 (http: // www. cbs. dtu. dk/
services/NetNGlyc/) Fil YinOYang 1. 2 (http: //
www. cbs. dtu. dk/services/YinOYang/ ) 7& £k /0 #ft
oA AT NGB AL 7 A A O-4 BE Ak A7 s T
FI ] NetPhos 2. 0 ( http: // www. cbs. dtu. dk/
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services/NetPhos/ ) 17 8 i Ak fr s Tl 27
1.7 IHNV-Sn $EREEEAN RS HE LR
T

FI ] NCBI blast T H X} M 25 [ #F 17 [/ J5 P
537, & £ GenBank [a] ¥ M ¢ i 1) THNV 3¢ [&
PR H AR R E R MO SRR 5, B
WA MEGA 5.0 f @ T M & F 2 R 7 51 1
ES Rl s T Ny DN S s el T
L R o TP 90 L B R G0k 1k A 4 4 1
M & HR IR K SRS 8 T3 2,

2 HiR

2.1 mENYE
fi MR 121 000 #i B ) THNV - Sn i 7 4% ffF T

EPC, f)Z 46l 48 h Ji5 JT 4 i B 42,96 h )5 fif
KT 80% 4 i B CPE(K 1) .

x2 BATHERERSBHAKE HNV
EREARERERS
Tab.2 Sources and GenBank accession
numbers of matrix protein of IHNV for
phylogenetic tree construction

PR GenBank % 5t%5 BERR GenBank % %5
virus strain accession number || virus strain  accession number

THNV-Sni2 KC430929 Hen02 BAF42788
Baker Lake 94 ~ ADV35144.1 HchO1 BAF42784
Oregon69 Q08453 Q08453 HLM-3 BAF42780
220 -90 ADB93798 IHNV-PRT AAT99396

RB1 ADV35146 WRAC NP_042678

Hhi01 BAF42785 HV7601 BAE17143

1 #% IHNV-Sn i) EPC 40 M E 5 &5
L IEH EPC #M,2 ~4. 7350 5 18 EPC 4l i v Ak 1: 1 000 7 % 19 95 75 ¥ 48 .72 1 96 h J5 0 ML 22 o
Fig.1 Cytopathic effect of EPC inoculated with IHNV-Sn isolated strain
1. normal EPC,2 -4. cytopathic effect of EPC inoculated with IHNV-Sn for 48,72 and 96 h.

2.2 IHNV-Sn %hEREAEEMNT EAREH
(2 3:ok ke

DU GE THNV-Sn 73 5 B (19 240 Jit 55 77 9 42
5 RNA Jy#4k , pMF Al pMR 5| ) PCR 4" 4
TR 2 PR B, 1% BaUIR B8 I P DK 45 2R 2 s i
PLE— 251, 5 H B 40 R/ AT (588 bp) (A
2) o I 5 pET27b ( + ) 3% 45 Jm R HCH
e ME FRIUBORLUEA T XU D) 458 L 45 R R i Bl
251 R AT A 2 A Be (P 3) R 3R A 1y BH 1k
OB pET27-M 47 I 7 3 A o % 25 2R kA7
BLAST xS % B, 15 21 19 2 X7 51 F 2 i 18 1)
THNV 258 5 51 AU B ik 98% , ik 1] 3k
) BE DR PP 91 O o R

bp

750
500

B2 MERFE~MEEKE
1M JEH J Bt M. DL2000 73 fit bR i o
Fig.2 Agarose gel analysis of matrix protein
PCR products
1. PCR product of matrix protein; M. DL2000 DNA ladder.
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3 pET27-M X&) & E B ik o
1 ~3. M AR A B M. DL2000 7 7 bR if .
Fig.3 Agarose gel analysis of
dual-digestion of pET27-M
1 - 3. PCR product of matrix protein; M. DL2000 DNA ladder.

2.3 IHNV-Sn 5 M ZEEEEHFELEBNEY
FERESW
H& 5T H ORF 22 < 588 bp , & #5425 1954

((((((((( CCCCHHCCCCCC

RERWEA, 7 FEAN 22 ku %%)ﬁﬁ
9.35, AL E O 2 BRI AR,
RAH: ., F] SWISS-MODEL ( http: // swissmodel.
expasy. org/)}(q‘ THNV-Sn # M # H o-18E . 47

B S TOHIN A R R XA T T O, 4
BRMEREA3INDEER - BIEX 3 4 BT
B ZA TN (1 4) .

155 Bk 4% #7 P MR R T
GIVAE P22 Ho R KA LWy 50 43 B ot (CBS) 1 MY
v B AT LR S, 5 SingalP 4.1 X {5 5 kA7
BV R AL R #E AT W, A B 5
Neuralnet-work 5 %1% {5 5 ik 1 43 Wb 3% 12 LA Je )
FOL AL AT PO, B AR 7R 9 S-score, £ 5 1.
mZ%ﬁﬁﬁElKﬁE SR, WME S i, bl
SR W B T A TR B o R T AN B AT B s
B, B A BT AN M 3K S it TR BT IR

M@DCD{NWM

(( CCCC HHHHHJMHHHHHHHHH(( CCCC (HHJHHHHH\HHHHH((((

((t(t(((t( t((tIHIII(l
T T

81 91

MSIFKRAKRTVLIPPPHLLSGDEERVTILSAEGE IKVTGRRPTTLEEKTYYSMNLAAA TVGGDLHP SFKSMTFLFQKEMEFGSTQEKVNFGSRKPAPQTTYQVMKAREVYLQTQPLEKKT
1.0 r
/\ H: o -8%
0.5 -\ \\J o -BRbE
N \/\//\, RSNy \ E f4id
CC CC CC CcceCc  HHCee (((LLIHHHHHMHHHHHHH(((((((HH(((( C: TEHN) 2 i
; ;

121 131 141 151 161 171

181 191194

PMQTYSVSTEGATITFTGRFLFSSSHYGCDDNRTKLAGLDGETTSNSYQRVKDY YAQETALALTFAAPEKRGKE

E4 MEBH-REHTN

Fig.4 Secondary structure prediction of matrix protein

0.8 r —g-score
—D-Score
w2 Ll —Y-score
E = 4 L
SR

0.2
o LT

MSTFKRAKRTVLIPPPHLLSGDEERVTILSAEGE IKVTGRRPTTLEEKIYYSMNLAAATVGGDLHPSFKS
1 1 1 L L L J

0 10 20 30 40 50 60 70
{7 # position of amino acid

B 5 IHNV-Sn#k M ZEHHESKEN
Fig.5 The prediction of signal peptide of

IHNV-Sn strain matrix protein

AW B X 5 A # - TMHMM
Server v.2.0 X} M & [ 1) 5 B X i 47 40 b7, 25 5
7R THNV-Sn # M 2 IS & A AT i 25 B 1X (&
6),IZLE RS M &R R R FAER S5 E
FEAHTF A

— B A

1.2 r transmembrane inside

— AN — A

outside

M

probability

1 111711 1 1 L 1 1 1 ]
20 40 60 80 100 120 140 160 180 200
ALE position of amino acid

E6 IHNV-Sn# M ELNEBERXSH
Fig.6 Transmembrane domain analysis of

IHNV-Sn strain matrix protein

BRI 5 T i i ProtScale 7 £k 73 # 4
B, IHNV-Sn ¥k M & [ 8 K P K F 26 K H (B
7) T EE RS M R EERL T N RS R
SOk Ry
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&2 //\f /\/\"\
R § B i
20 40 60 80 100 120 140 160 180 200
fi & position
B 7 THNV-Sn# M & A K5k %5 F 5
Fig.7 Hydrophobicity analysis of
HNV-Sn strain matrix protein
¥R E AL 5T JH http: / www. cbs. dtu.

dk/services/BepiPred/ TE £k % 1} &2 DNAStar 6. 0
(Protean) Xf THNV-Sn # M 7K [ 3 17 90 J5 2 o
O30T, AR R HOR 22 A BT AR HOR R X (&
8) , Ut WL It 22 L AR A7 T BE A7 76 75 X 28 X BL, X

SE i A0 T RE 2% B I R 40 R O A Ok
A1 e — 2 B IEAIESE

M AR AL BB BR A A B 6 TR 4 9] 1 3t
NetNGlycl. 0 7k 43 #7 B 44 1 YinOYangl. 2 7
LA E X THNV-Sn #f M 3 3 9E 17 N-pE 2%
AL R O-BHHEAL AL s T . 25 SR 3R W, L 5
R ¥ A FEAE TS AE 1 N-BEBE A0 A7 805 43 i 7E 38,
44 99 100,124 163 F1 164 [V 1EA4E T DNEALER O-
WEEALA, 5L (&1 9) . ] NetPhos 2.0 7E £k 73 #r 4K
% THNV-Sn B 5E 5t 85 i 17 05 1R Ak Ao i 64T
T, 25 5 R, Y B A 0. 5w, LA 5L R A AE
15 DUETE M BERR AL AL (L35 4 1> Ser-22 %R .6
A~ Thr-ZR 2 R F 5 4> Tyr-Fg 2 B2 7 5i) (K 10)
XA AT B 5 B R AR W) A ThBE A G Y
MR R o

T T T T T T

&8

Fig.8 The prediction of the antigenic determinants of matrix protein from IHNV-Sn

=
5 1.00
2o O-BEAL IR
Tg i A /
% 5 050 / TN T
3 ST M
ol Sl INIA NN WER R [N N
Fo 0 20 40 60 80 100 120 140 160 180 200
o {7 & position
B9 IHNV-Sn# M ZEAMK
O-HEE L i = FLi
Fig.9 The prediction of the O-glycosylation of
matrix protein from IHNV-Sn
=
5 LER-a EAR-D HKEATR-c IwFHE-d
M2 1p a, bbe b c
§§ a c b b bC
5535 a a a /d
>
®E
g L dl L 1 DY
<= 0 20 40 60 80 100 120 140 160 180 200

{7 & position

B 10 IHNV-Sn# M EHH
BEER K L S T
Fig.10 The prediction of the phosphorylation of

matrix protein from IHNV-Sn

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190

¥

T T T T T T T ™

o PURMEREL

IHNV-Sn #% M & AR R Lo 47

2.4
3

M GenBank 35 THNV Sn (i &E QA
A R HE THNV § M & [ 855075, %
FHG L H 1, 45K A 1000, 44 8 2R 48 AL R (
11) o AR 7 B2 R s THNV-Sn #k 5 36 [543
B ¥k ( Bake lake 94, Oregon69 ,220 — 90 . RBI | I
WRAC) Jy [F]— 73 32, H A 73 & Pk (HhiO1 ) F1 % [
Sy BB (THNV-PRT ) HA BT EL KR .

IHNV-Sn % EREZEBEEN R R HLH

————IHNV-Sn
Baker lake 94
—————Oregon69
40 ——220-90
—— RBI
HLM-3
WRAC
HV7601
Hen02
54 HenO1
[ Hhi01
-
0.002 76 IHNV-PRT
||

11 IHNV-Sn # M ZEAM ARG
Fig.11 Phylogenetic tree of matrix
protein of IHNV-Sn

http : // www. scxuebao. cn



1414

37 %

AW AR AT T 588 bp Y M H 4 K
ORF JE[H , LWy 5 B 27 o0 A 2 BT, JHC 4 B 11 26 1
T FE L AR A G E IR, Hom e, 5 E S
FH A T — B ] Neural net-work ( NN) £ %1 %}
M FE S IR T S0, R WA {5 5 k7 41,
X L 5 EE AR B K A 0 B A S X0 BT 2 R B
M & FHA —E B g K, B 5 I XA TE, DL B
S5V M AN SR AT B 5 A o R AT
Z 5, JF BB T 8 N S 45 8 1 5 0l
3R 3 A R W L R RR PP B AN AEAE TS TE Y
N-BERAL AL, BA 7 ASITERY O-WEREAL A7 0 4
FeAb e EAZAE WA B SE  — E EAR A
T, 5 38 R A W02 D RE 285 DI AH OC , 3 S8 1 7E (1 4R
T AT RE S M E R ARV I RE A & BN
HRAR BRI Z Ah , O-M HE AL o7 5 T 42 i & 1 S I 4
R ZREPE . BF ST 2 W, N-WE LA A 37 0 5 9t
SRR A g B A 6 % MR R R A
SrMTai R s M S H B AR Z AR E 7%, B
HIOM M AR H TR A i E S A, R s &
1 RS AV ¢ R SIE TN B AR G i o [ a1 E i
JEFRALAFTE S B 5 E e — L ST R Al
B B2 W], THNV-Sn & M 8 ALK 5 26k 6
4355 #k (Bake lake 94 Oregon69 ,220 — 90 .RBI1 Al
WRAC) H oy —# , 1 H A 73 Bk (HhiO1 ) 15 [ 73
Bk (THNV-PRT) 4 —#, It LA ] $4 %€ THNV-Sn
JE H R [ R A i AR

IHNV-Sn tf & A 5286 = F 2012 45 A M
LLVAR 5 % 5 3 4 o T 05 00 K 7 0 5 Al A, 0 B
T 20 b T B SR 3 T 90% L R TSR, 2
T o8 204 b T S £ R R SR T 32 2 IR (I AR
PRI R LG ) o ASWFSE T WO THNV-Sn it 47 1
M 4 1 AT e B T B B A2 W2 00 B o X 3R AR
1M & H AN IEAT TR AL 20 A L R A )
Br RV IR FEXS L R A5G B A BT S 5T, R GE O
Br 1A% Y P 3 Il 2% B IR SE R B i AT Bk THNV-Sn
PRI M 8 E 0 AR JF B T A% R A
B, AT M R T RE 35 E SRl
HE— B WFE THNV B L SE R A I iR 95 5

RS EE
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Cloning and bioinformatics analysis of matrix protein from IHNV-Sn isolate

XU Liming, LIU Hongbai, LU Tongyan "
(Heilongjiang River Fishery Research Institute ,Chinese Academy of Fishery Sciences,Harbin 150070, China)

Abstract ; Matrix protein is one of the structure proteins of infectious haematopoietic necrosis virus( IHNV) ,
and its synthesis leads to apoptosis or programmed cell death in the transfected cells. To study its structure
and function, the open reading frame of matrix protein gene was amplified by RT-PCR from IHNV-Sn isolate
and cloned into plasmid pET27b( + ) vector. The structure and characteristics of the gene were studied by
means of bioinformatics software. The results are described as follows:the length of the M gene, encoding
195 aa,was 588 bp. The molecular weight was 21. 88 ku and the isoelectric point was 9. 35. The matrix
protein was rich in serine, threonine and alkaline amino acid, and was composed of plenty of «-helix,
extended B and coil. The protein is hydrophobic with no signal peptide and transmembrane regions. The
antigenicity of matrix protein was good. According to the protein structure prediction,there might be no N-
glycosylation sites, and there were 7 O-glycosylation sites and 15 phosphorylation sites in matrix protein.
Phylogenetic analysis showed that the IHNV-Sn isolate was in the same branch with the isolates from
America. The study established the foundation for genetic background information, pathogenesis, molecular
epidemiology research of IHNV.

Key words: infectious hematopoietic necrosis virus-Sn isolate; matrix protein; bioinformatics analysis
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