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2. BWEHEREE KRS A, B 201306

WE: ARV E Yt i 1 2% B IR IEIR N 7 (infectious hematopoietic necrosis virus, IHNV)4 &4k SD-12 BHEH
(glycoprotein, G)Z:H FEBEH Rl b2 IA pcDNA3.1(+), HWET IHNV G MYRBEAAR, RIE Y 25 5 WL
(infectious hematopoietic necrosis, IHN) MR T, 144 A pIHNsd-G, R ATHEFTALRFH AR, 2 ngEr
] ik G BEWT B8 (Oncorhynchus mykiss) 1 (5.0£0.5) go FTHRIEES 4 R 7 K, FIH real-time PCR 7 A A il 6 5
WIS R AR LN Y Mx-1 FERRIAEDL, TREEE 21 K, BL 100 £5 482l 285 35 18 U ) i (tissue
culture infective dose, TCIDso) RIUIE i i 4 19 7 sCb AT TOag 5256, 11034 MR 28 1 AH X - 47 % (relative percent sur-
vival, RPS); T 555 60 K I 150 KA Gy i 6 1 7 IHNV *PRIBTRR b )5, A pIHNsd-G #5377 51
ME T HFERPUERR)T I HFRSER, FIA PCR Jrik il pIHNsd-G 78Sy i BB Fh AL W Zh S AR ol . 45
IR Mx-1 FETESG G R AR LA 38 0 25 ER SRk, Jf B AR L PR 20 23 v B I8 v T ] — B[] 507
AL, TR LY pIHNsd-G X T 68 (4 AR X PR 3 85 1k 94.4%; T SR BE)S 55 60 2K, I AT G i 8 1t 35 Hh 349 17
AERRPUER, RSN SIS 320, EREEEH 150 K, SmbuiRiuh 80, Hit, Uil O R Th kA5 201 IHN #
FRPETT o pIHNsd-G 7EUT S HEFPRAL Y PCR Wil 25 SR R 78S REfS M0 1 oK BRIV AT 78 e S 007 (9 JUL PR o G 0 31 4 35
pIHNsd-G HAr i BL, 7650 84 KB O &0k SR WL 34 th & K& T B E YU LE, mrA BArskH %
55150 RETHIER AN, . AT AL LI THN BRRPE T RS M I UE T HA Rk LR 1, R T i A%
FOERAL I BIAS TS, S THN BX R RE T T & R 2 TP A oE 4R 4L T FE Rl 454 o

KA ALY AR B SO T AR TG ATl
FESES: S941 XRAARASRD: A XEHS: 1005-8737—(2017)06—1280-08

& Yk i 1L %% B PR HEK (infectious hematopoi-
etic necrosis, THN)/Z H 1% Je M3 1l 45 B IR A0 55
(infectious hematopoietic necrosis virus, IHNV)7|
A 1) i 0 0 28 F2 BEPRGR 2 —, 4h R 0 SR AE
T T A 2 g Al Y e 4t 25 5 % 3
IR ISR, A — R SR LI AR R, H R
TR A ST . IR R R E LA E
WM, W THN KRR %, it i a0t

i BEA: 2016-12-09; f&1T HEA: 2017-02-16.
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20 20 90 4FAR, PRI 43+ S 2r A T
FRHE AR AR &, B — AR R I o T
IR, DNA ZEH AN SRR A R A 5 —Fh
PEW o MM H (glycoprotein, G)J&KFE ) £ 2
PUEER 4y, REMSS T A h AR L R A i e
P, BB HRHS MM R B M55SR, |
e R " BRI DNA SRR
Wk G EZPEAPURIER 1996 4F, 7615 KR
FIFH THNV Round Butte 73 B #kf) G FEH T
[HNV B, IHLL 10 png/BAYFI 3R 6 B G
Xof T il oy fa R AL T SR R I e R SR Z R, )
— P ALY THNV BN e, 5a iy
B33 79 2k RV AT X 5 40y £ B2 80%~100% (14 AH Xf
P4 R Alonso 2 & T —Ff THNV [ 5%
7 DNA 1 PirflA-G-PMT-M, #7375 5250 & 91
LS8 P BB IS B o 0 1 B 38 A TR 1 AT
9% LR, (AT THNV RS T BUE T 1R
TR T ARE 1Y THNV R B 2R U K
M IR BRI G IR EE1 R SE T
J LAY THNV LR s . 2 B ATtk
R TAEIR PN T RN R N S S R S5
S o A% R Y% Vi A PN A7 BB I ] S A ANE B
P — o R I O A TR RE v SR e s A, i FL X
RPN % VP B —E e 2 1 X .

AHBFFEHH THNV SD-12 43 B bk (T 5 B i
G HHEE T 3k IHNV G #5204 pIHNsd-G,
BRI THNV REBRREVE, 16 5KE IR B e s 7 i 3
il b, DAHJE sh PR al M T EE RPN
HFRFEN, BT pIHNsd-G 78 0T B84 Fh 350 137 £

SR A KA . AW EERE T —
Pl 2y THNV BZEREEN, M H M2 A% IR i 1Y
G AaVETEM I I 4200 T SRR RO, e i B
AR FHBE 3 T S

1 M#EFE

11w

SV Total RNA Isolation System I H Promega;
PrimeScript™ One Step RT-PCR Kit Ver2.0 i
& . pMD19-T simple {4 . DNA Marker . One Step
SYBR® PrimeScript RT-PCR Kit II (Perfect Real
Time)idl ) & . BRI VI B 0% E A=Y A 7,
DNAzol® Reagent (Invitrogen, USA); THNV 4355
PR SD-12 WA 5256 28 PR AF B A Ot 2 11 Bk PH e 971
accession no. KF871193.1); #H(Cyprinus carpio) I
F7 988 41 fifd (epithelioma papulosum cyprinid, EPC)H
K B 2R 58 B A VTR ™ i 5% I 40,2800 3 2
Wb B IR HR Y, R IKEAR pcDNA3.1
W H Invitrogen Z2yw]; Bk K H BUL5H & 3
Tiangen A=)\ F] o
1.2 5|¥igit5&mM

FIH] Premier 5.0 ¥R i1 IHNV SD-12
F N BEE H LA, pIHNsd-G k)5 3 1
MAFNHEERPIEERN 2K & BP9 N EE R
PESIWER D, A 51w e R E AL A A )
AR
13 GEEMY HERRIEHE plHNsI-G B

FIH SV Total RNA Isolation System % IHNV
SD-12 73Stk 7E4T RNA 21, LIRIE) RNA
MR, FIH RT-PCR — [ W iR & (TaKaRa)y"

#z1 AMEFAKNSIY
Tab.1 Primersused in thisstudy

T2 FROT BER/N)

primer (fragment size)

5191751 (5'—>3") sequence (5'=3)

KR E/C

annealing temperature

PR B

amplified fragment

G (1700 bp)

CMV-full (588 bp) R: GAGCTCTGCTTATATAGACCT
F: CCCATAGTAACGCCAATA

CMV-fragment (271bp)  p. A GTCAAACCGCTATCCAC

F: TTACCAATGCTTAATCAGTGAGGCA
R: ATGAGTATTCAACATTTCCGTGTCG

AMP R-complete (861 bp)

F: GACCGAGTTGCTCTTGCC

AMP R- fragment (258 bp) - p. A TTTCCGTGTCGCCCTTA

F: GGATCCATGGACGCCATGATCACCACTCCGC
R: CTCGAGTTAGGACCTGTTTGCCAGGTGATAC

F: GTTGACATTGATTATTGACTAGTTA

60 W 1 glycoprotein
5 SERER BT
full promoter
AT B

51
promoter fragment

FERE RPN
complete ampicillin resistance gene

SUNBUERE R B
ampicillin resistance gene fragment

56

55
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1 THNV SD-12 73 B #R ) G FEH . PCR ¥ 34 Kh
{&Z&: 2x1 step buffer 25 uL, enzyme mix 2 puL, |
HERR W51 99(10 pmol/pL)4% 1 pL, 1.3 IR$EHL
) RNA 10 uL, FIJCH7K#hFE 2 50 uL, PCR ¥4
FJF: 50°C 30 min, 94°C FAZPE 5 min; 94 CAEPE 1
min, 50°CiE 2k 1 min, 72°CIEfH 50 s, 25 PG,
T2CALEM 10 min, ¥—2F RN PCR F=¥#t4T
1% B AR AR [mllse, [l ™= 90 R FH BamH 1/Not
I XWEEY, WIS 5 BamH 1/Not 1 XLEGI )
pcDNA3. I(H)#E AR E I EE: 30 min, REHILK
W AT 1 (Escherichia coli) DHS5a, 70 2|5 $EPE 1R
Fid F(EEEEZ 100 pg/mL), PRECATETE, 2
BUTRT G BamH UNot 1 XUV) %58, #i45 % M FH
PR BT IS ZAE B T A TREARR S AR
O EINY o PR 450 5 44 A pTHNsd-G, B A
AHFFE Y THN AR .
1.4 HIEERRE

AR E (5.0+0.5) g AYUT S FEHL o> A 4 4H, FE4H
150 B2, 54l 300 B, B F/KIRGERE(14x1)C
AIPEFRIK H(60 cmx60 cmx50 cm), 7 d J5#EfT
pIHNsd-G [ S G (TS B N I BE I, S088
HIZ5 1 2 do pIHNsd-G LABEER SRV W (PBS)TE A%
FIBEATHECH], SCoofa el 2 pg/, R
WS HARBTRL(2 pe/R)BIPEXT L | 25 AN RRZH
(50 pL PBS/ind) S A AT A b #E A XoF REZH ., Aoy 52
0 445 ORI 445 2L A BT T PR K Tt P B 7
1.5 WELK

RPEG R 21 RiFATI#E L0, 25 #RTUkL
(2 pg/B) BT B | 25 X REZH (50 uL PBS/ ind)
A AT ] b B B X AR A Ko R R AT B A, A2 4%
50 BB, SCRRTASE 2 do FIFH PBS ¥ HBCE G
FIH THNV 58 5 SD-12 BREATH B, BOEHIE N
100 TCIDsy, 8 N RS . BB IR 45
RN 45 L o B T TR IR K Y SR, TSR
21 d WA 2 0 8 2 95 L AR T 1 0
1.6 Mx-1 EEH&EN

Mx-1 BRI R /& DNA LR 7E b o]k
SRS RE bR IC PO DR AR 3% 5 R R
T4rHr DNA R IARE, RERH 4R, 57
TG ) R £ 0T 8 3K B R R LN A1 2, AR

KBTS 5 . FIFH RNA #BGRH & A
RNA, FJH] One Step SYBR® PrimeScript RT-PCR
Kit IT (Perfect Real Time)ikifl &, LA B-actin HHNZ
FERH, X Mx-1 BER#ATE 5537 Real-time PCR
{38k ABI7500, LATEST PBS AYMT A h28 f 0 I
1.7 FRAFmERNNE

S TFRPEIG R 60 K| 5 150 KRHURZ i
Jik BB B O 3 A U4 10 B S g b i iy i i, B T
4CUKFIER, 800 g EiRE 0> 10 min, YA ¥
(ML), SR G 2% 2R 1% dr 805 1 75 Ay 93 P X R
M LaPatra 2517071, FIHSUR4IEER EPC
Xt IMLE H THNV SRR RN A TR o [R] %o
BIEIRE 60 K. 5 150 K AT 6 k47 50 5 50 56,
B 50 J8, DATEGT S A I T Ay )4 o) B
1.8 plHNsd-G #H &AL 3h 755 76 19 M

Sl FpEls 1d.3d, 5d, 7d,42d. 65d,
84 .d. 130 d. 150 d WCAR Ge e bor 5 S5 62 1) JIL 1R
A, BAREAREN 5. FREL0.05 g 4ZUREAR,
FIHAL S KA 7S J5, F DNAzol $2HUAH
21 DNA, LUFT#HUY DNA fE 2k PCR #54k, 435
LR 1 iy s ik i BN R R
Uk LRSS P S T . PR
WF:95C 10 min; 94°C 1 min, 55°C 1 min, 72°C
45 s, 35 MEFR; 72°C 10 min. F)FHEERE HL UK
PCR W17 507 -

2 HRE5HMH

21 GEREMYIEERIEHKME plHNsI-G &
FIH RT-PCR — 4 e i ifkof &, DASREL
THNV S£[H 4] RNA A8 1S THNV SD-12 43 B bk
() G HEH o BESHL KM 45 5 s S H B 4
K/EFFRIRE SRR S5 (B 1) PN BT a5 3 i
W55 H SRR, sk ¢ 3
o FriZ G HH R B 5 R EAK peDNA3.1(+)
%, AL E. coli DHSa, FEHLPRECA RS, $RHUR
ki, FIH BamH 1/Not 1 WESVIVEVEAT S E, 45
RV G RAS 5 B 0400 /BRI R R 5%
W (E 2)o RS R R T IR THNV G FRik#
&, HP THN B PR¥E i pIHNsd-G. F|H Tiangen Jit
o KA B BGR ] £ il £ pTHNsd-G H T Hupe S5
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-2000
1700-

-1000
-750
-500

-250

K1 G PCR 4 1™ WA BERE AL vk 23 B
G: G A PCR ™“4; N: BITEXS I M: DL2000 431 bife.
Fig. 1 Gel electrophoresis of PCR product of the glycoprotein

G: G gene PCR products; N: negative control;
M: DL2000 DNA marker.

K12 pIHNsd-G B ™ 4y W BEIE H Uk 7 B
1: pIHNsd-G E# )™ #); 2: pIHNsd-G JBiki;
M: DL15000 4> F i bRif.
Fig. 2 Gel electrophoresis of digestion products
of the pIHNsd-G
1: pIHNsd-G digestion product; 2: pIHNsd-G plasmid;
M: DL15000 DNA marker.
2.2 plHNsd-G RIF A 547
FIFH 2 pg/ B A7) 655 R T 75 S8 L0 JUL DY T 46 1Y
T AT (5.0£0.5) g WTEEHAT R, I TR
0 21 RIFATHERSER . 85 R WoR, Sy di i it 32
TR 90%, 1 PBS X BEZH 2 25 0] B2 A T
fitg AT R 5% (] 3), 145 BE] pIHNsd-G
AIARXT ORI Ry 94.4%, BEAS J P 68 G 2 S )V
HARRRER R ROCR, RESIRDT THNV X i
AIETL

ty
=
)
S

@ G, ——

WP S S S S—

—.e.-pIHNsd-G e~ unhandled
—e—pcDNA3.1(+)

........

BEBUFERY%
cumulative mortali
oy
S

1 3 5 7 9 11 13 15 17
WEREUd days post-challenge

K3 BEskai R

Fig. 3 Challenge of rainbow trout

19 21

23 Mx-1EEEMER

SHRPESG R 4 K. 5 7 KIK'E R et fr
WLA 4128 RNA HF Mx-1 5E R 1 % B4 45 1 R,
o P BALAR LG, Mox-1 JE PR AE W Fp 2 21 b i
F FIRFEIRP<0.01), It HE 4 RIEEFIRAALA
AP Mx-1 FE K 5 T [l — B ) a5 3k B 21
U ) Mox-1 FERIKSE 72 5 e RSG5 7 K,
FIRMRPHLUP R Mx-1 LD F ORI
FH 4 RO LIEHAE, kB0 LT 25 A,
e LA L2 T 54 F5(1 4).

150 _
n=5; xtSD
€125 ALK muscle tissues
g % &3k ¥ anterior kidney
& £ 100 a
&3 T
< R "t N
%E 75 Tl
g
&5 0
=3
<€ 25 .
0 : 85}@ | |

4d
FEREUd days post-vaccination
K4 Ge)n Mx-1 FERAENLA RIS B b rgFRas i il
AN R B 7R A [F] 2H 2R R R 22 55 i 3 (P<<0.01).
Fig. 4 The expression of Mx-/ gene in muscle and head kid-
ney after immunization

Values with different letters indicated extremely significant
differences (P<0.01).

2.4 WA UEL R

I I 55 60 A 150 K by -1 7 15
S5, IR EPC ksl ez 55 60 KA
150 K17 r 5 i 385 vh AP AR 50y, TRORE S 45
W B RFERRE G 60 KANE 150 K pIHNsd-G Xt
T 5 B (- 3P SRR RE R 2] 89% LA |, TEHIEIE 4 60
K, A G g i AR oA,
FRLT IR 320, FERRIESE AR 150 K, A—RfAan
I3 HFORFEAE TR RIPTAR (U <20), I 9 B
0113 I AEAEAS RN i Rk, o — 2
M e =5 (80)(FE 2)o 145 R pIHNsd-G fiE
{00 VBT SR S e G P SN, T A 928 B A
R THNV Bk, R RERS FHES THNV I,
I G 28 AT 60T 3 v %) v RN AR R i o T (] 1) 34
iz T Bk, (BJEATY SR BENE by G 3 AT il L 4t i 5
(R SR (3R 2).
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# 2 A [FERTESH plHNsA-G EHEEMS| %8
sh AN R R AN = MR AP
Tab. 2 Neutralizing antibody response and specific
protection elicited by plHNsd-G vaccination
at different time point

SR REd M T AHUARUN (R ED HAXT ORI/ %
days post- serum neutralizing relative percent
vaccination antibody titer (quantity) survival
60 >40(1), >80 (2), >160(3), >320(4) 91.3
150 <20(1), >30(4), >40 (4), >80(1) 89.3
TE: BT E ROy 10, 523 SR BT 6 i BRSO
T 20(FA4E).

Note: The number of rainbow trout in each group was 10, and the
serum antibody titer of rainbow trout injected with empty vector
was less than 20 (negative).

25 plHNsd-G BEZEFEALIE D

TR AR, FIHE 1 D59
CMV full(588 bp)Ml CMV fragment (271 bp)LAJH
R F 0 AR ISR 4T T PCR M . BERZ
HLYK 25 R o, PRGBS IS 1 R BD Al 78 7 558
(A ORINA L wall E e SR e SPS pNANE SR 2 d 52 S
M7 (588 bp 1271 bp), BEMTE) G AN, S rE 50
FES 150 RIH KA WLIEL 5)0

FIHZE 1 PRSI AMP R full (861 bp)Al
AMP R fragment (258 bp)iF T AE R HEHRPiME
FEFA R HBRIE R PCR 9386 BRI H vk &%
W, TERPET BE 1 K BRI AR T SR AL LA
Wk A A B RS EE BRI R S 1 R (861 bp
F1258 bp); HEARTEIZEIGIN, 755 8 RE&T
BNESEA LA Y 3 2K A R E R RPUE
FLH (861 bp), HAEAINF] 2% & K Pk H
i) A BE(258 bp); MTESS 150 KN R 447 4 2k
AL 6)

bp M C 1 3 5 7 42 65 84 130 150 bp

1000 |
750 1
500 - 588
250 | 271

100 -

K5 JashF3EE PCR § 18 =4 () 5E I B ik 4 Mt
1,3,5,7, 42, 65,84, 130, 150: 45 4 5 KA C: I

Fig. 5 Gel electrophoresis of PCR product of the promoter gene
1,3,5,7,42, 65, 84, 130, 150: days post-vaccination, respec-
tively; C: negative control; M: DL2000 DNA marker.

%24 %
bp 3 5 7 42 65 84 130 150 bp
1000 -
750 - -861
500+

250+
100 -

Ko & WNHERPIEERN PCR ™ WH

BEI LIk 70 AT
1,3,5,7,42, 65,84, 130, 150: 435 A5 REG C: I
% #8; M: DL2000 43T i
Fig. 6  Gel electrophoresis of PCR product of
ampicillin resistant gen
1,3,5,7,42, 65, 84, 130, and 150 represent days post-vaccination,
respectively; C: negative control; M: DL2000 DNA marker.
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TR PE T 1) 1 2 0 358 A% ) Jo 2 % 38k 4 e

o A RS, WE s F AR T
5. BArEE . ZRETRATH . L)y
B B ZU 3 PR A A ke U e A
e A B EEHIH DNACKR T4
& DNA)L Y FRAR 7 F 1 Bk, DNA(pDNA)E
R B EAR . G FEE R THNV 1) F 2408
EH, BB ZAPURENIE HLAE W Il LA™ 4
AP PR, ABFSEFI A THNV SD-12 438k
1) G AN EZEEIL pcDNA31(+), WKk
IHNV G Fik @k, B A B 5% (0 4% 1R 5
pIHNsd-G. i L P 1 S g e 6500, 2 g/ R 5]
i () pIHNsd-G X T 8 (5.0+0.5) g FAA XT3 % fiE
IKF 94.4%. AE R THRFRAE 510 H 1 S5 R 1
T Mx-1 C RV AZ R 32 v I AR
SRR EE IR, AT KB 4 R, 3k
B HHEFRER AL o Mx-1 FEDHY B 25 iRk,
It HEFEBOI AL LRI Mx-1 SERK- 83
T T TR — s ) A Sk B L, TS 7 RN Mx-1 %
K- 5 35 3 T4 4 Ko TERBEG S 60 K, T A
B P T 6 10 3 T AR AR TR R, R S A
Ik 320, fH B A B[R] R M B0 it 3 v ) R A
LB WE/D, X5 Kurath 25225006 45 5 — 3,
X —ZGSLEUEM T pIHNsd-G AE % 53T 6 11y
FE R S G g8 B Ry S s

RRPE B U505 v AR P i R U
LIS DNA FE RE & 2 0 B 2 i ANHf
PR A IR 2 ¥ Y e A S il . RS R PE v
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FEQR A (0 JE T e 2l 3 O T BB A AL, R
0O e 2, H H R — Bl THN A% iR % B
(ApexIHN)TE AN R WAt iz i P4, S 7 bk i
P THN X — " 5 {995 3 ()8, AHIFFEAE B ) 5 iE
FTA () THN PR BEHT pIHNsd-G R BE- 3L T
(ERE E, DI FRES T HEZ PR N
HFrERH, JFET plHNsd-G 7E3EFHA 0 3h A
Oy A BRERSEYS, 25 RRIWILL 2 ng/ R A R
B (R 5.0 g+0.5 g), TP 130 d BT ] LUF]
FH PCR J7 W A6 #2 Fh 3 A0 JIL 1A r s 0 58] % B8 1Y
pIHNsd-G, i T4 )5 150 d FF PCR KA £
AR F Be o i T PCR J5 i A BEFE AT 40 ) i 1,
PRt A 45 5360 pIHNsd-G H B RE A% e 3R 3 for
FERR 2/ 130 do H R A2 R 2 1 A G 328 . il {4k
B ISR 870, Boudinot 452 I 25
P 1 I W I RE 9 7 (viral hemorrhagic septicemia
virus, VHSV)XRRPE I G AR I 68, ] PCR J7
VAEW] T AE R e 55 45 KRB Lt A5 9%
FEAE VHSV G H:P ., Alonso Z52°Uf] 1.5 ug THN
BIRPE P 0.4 ¢ LA MMTEE, 7€ 120 d FIH
PCR Jy AR il 2L A A LA th & THNV
G H:MW . 5ARBIEAL, ERBAFIE A 4
HH A% TR P2 T DA 92 M 04 PN Y B3 POr i 1 B [, T
SRR G R AR S A5 R Bl U A R e i
YRR SERhE K iR BRIt T] I ASHIE 9T B 78 R BT
P 2 B R R E P 1Y 22 P AR E S % I e g
TAEAETEAE BB YA B T R R RN M S R R A 7
o AL FR AN ) RN A o 6 A R 8 AT BT AN T,
BERTAS IR G /IN R T 885, A% TR 3 T %) 4K P 5 B B[]
WEH—ERZER, KA 45 R AR 2
g/ B i — A R A E A (5.0+0.5) g AT 6l
B, 5 g Ao A Je ML 02 57 10 S e 8 1 e AR A% =2
—, Ik, ARAFFELE RN pITHNsd-G 1E AR B
(8 7= AR R B 2 A VE VTN B T B SE (48 5 8
o A, ARFTREA R G HEEAER HbREER
SKAGI pIHNsd-G FOR N 5R BB 00, TRk T
SR M ERIE s FREFIMEATTHEEN
HEEEE TS HPRFEE AT T plHNsd-G 7E#EFf
AL BB AS /AR B9 PCR Wi, 5 78 R B 1Y
RIS,

S 3k
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Construction and the growth and decline pattern of an infectious he-
matopoietic necrosis nucleic acid vaccine in rainbow trout

LI Yuan"?, XU Liming', ZHAO Jingzhuang', LIU Miao', REN Guangming', YIN Jiasheng', LU Tongyan'

1. Heilongjiang River Fishery Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China;
2. College of Fishery and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: In this study, the infectious hematopoietic necrosis virus (IHNV) isolate SD-12 glycoprotein (glycopro-
tein, G) gene was cloned into commercial vector pcDNA3.1 (+) to construct an IHNV G expression vector, known
as an infectious hematopoietic necrosis (IHN) nucleic acid vaccine and named pI[HNsd-G. Rainbow trout (5+£0.5) g
were immunized with 2 pg of the vaccine by intramuscular injection at the dorsal fin base. The expression of the
Mx-1 gene was detected by real-time PCR in the anterior kidney and the muscles from vaccine-delivered sites of
the rainbow trout at 4 days and 7 days after immunization, respectively. At 21 days post immunization, the relative
protection rate (RPS) of the vaccine was calculated by challenge with SD-12 at a dose of 100% of the tissue cul-
ture-infective dose (TCIDso) by intraperitoneal injection. The serum neutralizing antibody titers of immunized
rainbow trout were tested at 60 and 150 days post-immunization. Finally, the pIHNsd-G promoter sequence and
ampicillin resistance gene sequence were used as target genes and the dynamic distribution of pI[HNsd-G in the
inoculated part of the rainbow trout was monitored by PCR. The results showed that the Mx-/ gene was signifi-
cantly up-regulated in the kidney and the muscles at the inoculated site and was significantly higher in the muscle
tissue than in the head kidney at the same time point. Challenge of rainbow trout showed that the RPS of
pIHNsd-G for rainbow trout was 94.4%. The neutralizing antibody titer revealed that at 60 days
post-immunization, neutralizing antibodies were found in all of the serum samples of immunized rainbow trout
and the highest titer was 320, while the highest antibody titer at 150 days post-immunization was 80. Since then, it
has been shown that an effective IHN nucleic acid vaccine has been successfully obtained. The results of PCR
following the injection of pIHNsd-G rainbow trout showed that all pIHNsd-G target fragments were detected in
the muscle of the injection site on the first day after immunization; it was not possible to amplify the full-length
ampicillin resistance gene from the injection site muscle at 84 days, and all target genes disappeared at 150 days.
Based on the successful construction of an IHN nucleic acid vaccine and the systematic validation of its effec-
tiveness, this study carried out dynamic analysis of the vaccine at the inoculation site, which provides basic data
for the research and development of IHN nucleic acid vaccines and safety evaluations.
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