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REHEZRHZ —,

JEE VR T 2 T )7 #0 2K B i 2 B BOR TR
Jit, R QPR RS RE . C A ALK
PP HH A DNAE T HGE
7T 200} 3% 9 PR EL AT o & T L A ROR R
FE IR B A O AT 8y e L Ml i S
MZ—. Dong®PRi& T LAIMFF (mandarin fish
fry) 40 i 2 0B 3 7R R I ISKN VA i 15 37 K6 2
i, HARERPRIR 5% ; FudeUE s T X
ISKNV (& B S{USR I CPBAR ML 2, WISKNVEE [ 1
Hil s R TR HUA R s AN AT T
M ISKN VIR B (9 526 B PCRIT L, i il #%
s RE I AR T O BN TISKNV
)20 2 P G R 45, A 200 B 0 928 v A A ol
FITF A 6 B JOE A 00 2 ISKINV 2 it K 36 732 1
il g5 B — 2, (B4R GO BE JCIE R Ty 2
I A AL 3R, (R A 3 g e A TR
TR 4, B BATEI0 dRyETHE, KKIE
KT R, AR T Y A AR
I 2 T ST —FHISKINV K3 PR S 56 7 1%

I3 B 7 A 16039 B 2k B v L AH O L DR R 2 B
S, DRI AT 3 6 B mRIN A A7 W 00 i 4G 565 05
FoE A KiG . FFXTRNARRE, X4 LR
8% 3% /58 R S PERT-PCRIT 6 & 57 T W AU T %8
(Hepatitis A)JCIE ¥ KIGIUE ik ARIFEIR
FH 4 5 5 HERT-PCRAE ST T —Fi 5 B I 5T 2 05
(poliovirus) K i TR 4 UE 7 4 5 Kim &L # I
ZRBEAE % FF (cucumber green mottle mosaic virus,
CGMM V) PR 2 P AURR X Ry B b 57 1 320 1Y
POK G RT-PCRACFAG I J5 ¥ 5 #1 X DNAJK 7,
YuasaZF 58 1 RT-PCR Wi I #4158 929 75 (koi her-
pesvirus, KHV) mRNA K I & 1 vh a9 5 o 10
B X %A% % 4 LB DR B 5 I PR A I Oy
i A LR GE o AHESE NISKNVIER UL CPBAN ifl 5 7%
SR 2 B v P ik 2% 8 I e i R DR TR R
HOARFE, DLW % 5L P mRNAA TCAE A 5 &
B RIGTE A M FE PR, 7 ISKNV I I PR A5 ] 2¢
J6E B RT-PCRYT %, B (L4 FLISKNV A i K3
PEHTA P R P IR S, R AR AR

1 M5 TR

1.1 HARARSHEER
1% Ak 2H 22 41 ifd 22 (Chinese perch brain cell line,

CPB)H1 A< S50 5 37 I O™ s St A% e e Ji e OR
HEIR 5 QY BR (ISKNV-QY) FH AR 52 56 28 43 B AR AT o
1.2 FZERF

Jiz T A 3R L R 2 RO R 0
# 1%/ Al s TRIzol Reagently] H Invitrogen/A ) ;
pMDI18-T# & . Premix Ex Taq™ (Probe qPCR).
E.coli DH5a Competent Cells, PrimeScript RT
reagent Kit with gDNA Eraser(Perfect Real Time)3J
I H TaKaRa/A ] ; 2xTaq Plus PCR MasterMix i
FITIANGENZ ®l 5 4085 F7 000 . BRIE . JI6 4 1
5 S5 A Gibeos Al

1.3 AR E R F ik

FRPEA 5256 %8 B A I ISKNVIE YL CPBA ity %
SRS, EHGRIK & w5 R EEORF, b
FHPrimer 5. 051 it 47 5 Mk 51 AR ET (3R 1)
FFISKNVES BB AL, 10, 100, 1000 #% D1 /mL,
A3 B T T K T CPB A L ) T25 20 M 855 5 bk, ¢
Tl 7 dJ 45 B AH A B RN A FH R AL 5 97 5 s 3% 1 &
cDNAFHR . K H Premix Ex Taq™ (Probe qPCR)ix
TGRS ok S L A Rk i . ROMIR R RIK
B AMix 10 uL, ROX 0.4 uL. 10 umol/L5| %)
ISKNV FP/ ISKNV RP#50.4 uL. 10 umol/L#R%f
ISKNV probe 0.4 pL. 2 pL#itl . #h7K 220 pL.
BFLPE X R DL 25 88 - KA p R o o R L 4%
fF: 95°C30s; 95°C5s, 60°C34s, 4011
W, T60 °CHRAETCE S . 4B RHL R
7 398 ) — > 3R 38 1 R Y 3 PR A KT A e A
PR

1.4 FUAREEE NI EEPCREN TG E
ke R

AR o 84 ] & PAISKNVE K 41 DNAH
BiMR , fliH q-099F . q-099RBI ¥ (% 1) 1
ORF099; LR {&Z: 12.5 uL 2xEasy Taq® PCR
SuperMix . 1uL Forward Primer (10 umol/L), 1 uL
Reverse Primer (10 umol/L). 1 uL DNA. 19.5 uL
ddH,0; KR 4fF: 95°C 5min; 94°C30s, 57.8°C
30s, 72°C 1 min, 30 fE¥; 72 °C 10 min, /™~
Y2 2% B 8 B kR . B R R S5 pMID 18-
THAMERE, ¥ ALE.coli DHSo B2 40, 4R
WG, SRR A TAY TR(E
WA R /10 o A 66 B T PH PR E 4
JFRE pMDO0997E 2601280 nmAb W G B, A&
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Tab.1 Real-time PCR primers and probes for target gene screening for rapid detection of inactivation of ISKNV
H R AR S B ARE 2 FR FFHI(5'-3"
gene name primers and probes sequences(5'-3")
ORF023 q-023F TTGTACATGGCGAGGTGGTA
q-023R ACGCCTACACAAGGCTGACT
q-023probe FAM+CTGTCATCAAGCTGAAACCTCACCCTG+TAMRA
ORF099 q-099F ACTTGGCTTCCACACAATCC
q-099R ATGCTGTGCTGTCATCTTGC
q-099probe FAM+ATTGGCATCCAAGCCAATATACATGGC+TAMRA
ORF100 q-100F ATCTTGTTGTTGGCCTCCAC
q-100R GGTCGGCTGGTCAACTATGT
q-100probe FAM+TCTTGTGCAAGTTGGTGATCACAATGG+TAMRA
ORF032 q-032F CCATGGTTCAGCAATGTGAC
q-032R CTGCCGTCTTACAGTGTCCA
q-032probe FAM+CCTACACACGCAATGGGAGGCTAGAGT+TAMRA
ORF008 q-008F CTGGCAACTGTGACTCTGGA
q-008R GTCCACCTGTCATCATCACG
q-008probe FAM+TAGTGTGTGAGTATGGCGGCTTTCAGC+TAMRA
21 SR B HE D% TRIzoVZf#5 min, WRITIES): FA200 pLEDs, Jal
AWM ES K310 N pLEH R FURG15 s, FRKE 10 min, 4 °CF 12000 r/min

BEIEFT 105 BEAR RS, (o Mk AR I 3% 10"~
3108 D /uL, VE AR A A , S R < AR 5
DAL i 16 v B I AR 2R R 2% PR AT 98 O  PCRY™
B, VAR 2 AR AE 2R

K AE FPCRY ik G5B An & S 2 i
H43x10"°F5 D1 /pL o 41 ook AT 10f5 16 BE AR RE, fif
ok BE AR IR H3%10"°~3%10° #2 D1 /uL,  PLICAE R s
HE SRR T qPCRS N 47 f08 ik, B4
FESh IR B3N o BUAS [ A BB 3 1) 7 4 ok
DNA 2 L FqPCRI LY, J i 1A Z& A4 ) I o
R 5 S 6 285 S 115 T BB A ) e ARG A vk
JE o B3 10°45 D1 /pL i 55 21 ok 78 1R S 56 Hh
30, HESCEG3YK, A AL N R4 A CHE
A5 S AR (bRt O 22 /58 S AE T B BO R PEAG 207 1%
SO Ep=R
1.5 #REEERARNEEERT-PCREN 5
BN

cDNAAEAR 69 4] & FHISKNVIE Y CPB4H
M, 7 B0 B % A8 5 FH TRIzol Reagentdi B 41
MERNA, $#RBULEE: S 1x10°41 Mt A 1 mL

http://www.scxuebao.cn

25015 ming BB ROIMA SRR R NEE, %
JRCE 10 min, 4 °CF 12 000 r/minf.>10 min; 3
IS, MAL mL 75%Z 8, RiEiRG, 4°CH
7500 r/min®.005 ming FF LI, AR AR TR
o, INAGE S DEPC/K i, 7 BN R AT IR 5%
S J% s FH TaKaRa PrimeScript RT Reagent Kit
with gDNA Eraser (Perfect Real Time)ik 7l &, £ —
A L BRI AIDNAR B R F . AR A 5xgDNA
Eraser Buffer 2 uL.. gDNA Eraser 1 uL. Total RNA
2 uL. RNase Free dH,0 5 uL, i 45142 °C 2 min,
4 °CIRAT s 2 0 ROFE AT HI20 pLiR & KK
JIMAZE—2 W 10 uL . PrimeScript RT Enzyme
MixI 1 pL. RT Primer Mix 4 uL . 5X%PrimeScript
Buffer 2 (for Real Time) 4 pL. Rnase Free H,O 1 pL,
SR 4437 °C 15 min, 85 °CR1ES s, 4 °CLR-AT,
F R R % Fl TaKaRa PrimeScript
RT reagent Kit with gDNA Eraser (Perfect Real
Time)i 58 &, X 42 PO RNARE & 7 17 5 K 20
DNAZER, 709 IR X FRDNARJRNA 2 fRDNA
JE FIRNA g AR, 926 i & PCRAS M 5 A 20
DNARY ZBRRCHE, B B8 3 H A
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o) % FEMRNA ) R ALE Ao & 51 5
FFISKNVIG IR AR LA BE R 10°, 10", 107, 1045
DU/mL, HU1 mL¥g % W& #2 P F K 3l CPB A1 g 1)
T2SZH MR, A TR S 7. 911 dilfesE
Y, e RE R T A il A cDNARI AR, R A #Ear
)96 E T RT-PCRTILHEA TR, 1 5 1% 07 ¥k
K ISKNV mRNA /) 7 8 AR AR A B, [ B
T AP 1 A 20 LA R B P X B . BUISKINY
() cDNATE 1R SL 86 vh B & 307k, A K3,
3 3 2H PN 02 8] 1Y C o 72 S 2R BOR PP AL 207 5
OIGEV=R G

L6 WMAEKIES N

K FH 34N M BE B B (0.05% . 0.1%., 0.2%) ) H
BEFE30 °C R KIGISKNV 72 hjm il & B RE & L
Ko M\ 52 56 28 i) £ 3L YR ISKIN'V 40 Jifg 2K 176 35 1 R
L X ASHIFSE ST A ISKINY 3T e k6 36 7 12 10
FPERAIE . HUL b8 1 JRLV 1 mL 4331 48 F CPB AN i
JE9d, e AT 9 J7 vk < JEAR ik B A% AR SO0
FE 1 RT-PCRA I 75 v 2 57 v JUr 7 il £ SRR 14647
9 1t RT-PCR A 55 3 mRNA, - [7] Bif i
7 20 1B AR A DU AN fa Ak 2 A o R AR 1
SR Y PAEHLUOIE) ik M40 d
HEUY, FACHFRERMT 5 L, A3
FIRA P ECPE; AR D A B E
s 1 S 0% (14 B B 2950 2)30 34T, B
10/8), #R0.2mL, [FH5E 7 4 MPBSAME
xR R R K R 25~28 °C, FRLEMER21 d,
O S RIS Bh A O

2 4R

21 BFREREEE

ISKNV/E YL CPBAN 124 hity % 5t 3k 45 1 1o
N, FH X R GK REAT S A B e B R K R R
ORF023. ORF099. ORF100. ORF032. ORF008
(£2)., #6ERRT-PCRIGIN 45 1 /R, 1E4%Rh
1. 10, 100, 1000 # Dl /mL ISKNV4H ifd 5% 77
1, ORFO9IH A Y iy CoE AL, Hrl
F11000 # Dl /mL ¥k B B2 A1 J5 1 ORFO99%% 5t A<
CrfH 76 5% 5 B 3 D P i, R WJISKNV
ORFO99HE PR i s /K V-2 v, Ty HARE S KT
o 50 1) B b A PR B e 1 R, Rtk R
ORFO99E PRI AE by G ER Az 3 3 A

R 2 ISKNVERCPBAMESNMFRERHERERIER
KK EEBRT-PCREIEL R

Tab.2 The transcription profile of 5 viral early genes and

the results of qRT-PCR after ISKNV infection in CPB cells

L STy gRT-PCR CfH
24 h-ISKNV- Cr value of qRT-PCR
RPKM
B AR .
ene name transcript 100 1000
& result of 24 he 1 EIVUL 10 FEIVML oy
ISKNV- WL 35 5U/uL
RPKM
ORF023 31.164 31247 29794  24.041% 20116

ORF099  24.243 30.211*%  28.902 24.279 19.043*

ORF100  20.662 31.692 28.694*  24.261 19.671
ORF032 15.946 34.569 36.307 31.119 24.118
ORF008  3.256 35.628 33.304 27.567 24.500

#: RPKMZE ¥ map$I 5 K fread 5% Lhmap Fl genome ) T A read £
(UAmillion Ay BA7) SRNAI K B (LAKD A BT ) % RN TE [F] — 97 2%
e P o R ABURE B (CoEBRIG, R B)

Notes: RPKM: reads per kb per million reads; “*” expressed as the
highest sensitivity in the same virus dilution (the lower the Cr value, the
higher the sensitivity)

22 ETRAEEPCRIEGNE LR FRKHE N

WFAEWMENE T 5 ESG4%4  PCRY
AR FE KN A 191 bpJISKNV ORF0993E A H
Br, ¥z R B E A B pMDI18-TH, #
H b5 F BERY BE A% R pMD099 , i 7 45 3 i /s H
br A B 5 ORFO993E A ¥ 51 — 2. LA FE 21 i fr
pMDO9TE J A5 iy, qPCRIZ I 4 il fs o il £
T ORI B SR 3% 10"°~3x 10°F% D1 /uLif , $% 01 %L
(X)) 5 CrH R N Cr=—3.421gx+39.455, R’=
0.998, K HIAH ML BAT o

KA X FPCROGA R Ao E F M 51 bz
1 it 415 pMD 09945 i 8 B A i i 47 2€ e
HPCRAZIN , 255 IR, L] Kl 2 3495 5
ViR 145 DB (B 1-a), EEPESLI SR B,
(] — YR S 50 A 30/ A T il 7 34 ity e 7 10 {1 2
AT S (E1-b), RPAHEZ ML, 4 kA
AR S5 R BN TF2%(33), R EA B & TR
EPE, BT ORFO99IEH Y 28 7 # o

23 ETFHEmRNAK L EEPCREMN 73k

FRACEGE B, 10, 100, 1000
P U1 /mL ISKN V45 4 i 5 55 7F0 115K DL S KOG
ISKN V5 2 52 41 B 5 57 9K 19 21 il S RN ABEA T
gDNAR) L FR, 40 DAL BRAT Y S RNAFI L BR 5
B S RNA N 2157 qPCR, 25 5 W K 1T
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1 EF ORFO99E E HIISKNVIE K E £ PCRIE
FAENSREMES T

(a)l~11. Fi k% DUE 43 3 N 3x10", 3x10°. 3x10%, 3x107,
3x10% 3x10°. 3x10*. 3x10°. 3x10%. 3x10'. 3x10°#% N /uL,
12, PEXT B ()% 52 8 PCRAS M pMDORFO99 5 4 J5 st #% 1 4
7] — TR S50 P9 304N PAT RE 4 38 ih 2%

Fig. 1 Sensitivity and reproducibility of real-time PCR

based on ISKNV ORF099 gene

(a) 1-11. number of plasmid copies: 3x10'°. 3x10°. 3x10%, 3x10’,
3x10% 3x10°. 3x10*. 3x10°. 3x10°. 3x10'. 3x10° copies/uL, 12:
negative control; (b) detection of 30 parallel samples copy number of
pMDORF099 recombinant plasmid by real-time PCR in the same

experiment
gDNA L B B FE 5 o] £l 4 ISKNV ORF0993E [,
55 BIRE SR I A H ORFO99 KL N (812), A
2 gDNAZBR G M RNAH JCDNAGL ¥

% K€ FPCRA M % mRNAH) R 4% o &

AMi AP, 10, 100, 1000 #% U1 /mL
ISKNVIZEFMATA 7. 911 d, 45 B4l &
RNAFEAT98 6% ERT-PCRIGI . 40 [E35 7R, K
0 T 1 P Y 8 0 R b e ] B FE G, R
F|PYISKNV mRNAEE £, Hr1 #8 Dl /mLys 5 3%
Fh7 dJe BIAT RLAS I 2] 1~24~ 38 DL /pu LI ISKNV
mRNA, R W27 BA WS 0 R s 3
ISKNV cDNARE it #4791t 7€ St RT-PCRAGIN , 45
IR AL IR S AR RN T 2% (%K 3), &
SEVELSF, RIASE A I ORFO99HE [H % SR A

24 FHAMEIES N

B3R R E (0.05% . 0.1%. 0.2%) F
1630 °CEAE T KIKISKNV 72 hJ5 il 4 1 K L RE
i DA R S 06 2 ) 4 59 3HE YR ISKIN VA Jifd K 376 8 1
FESLIEFPCPBAIMIO d, 28 b 3RG 7% K L s 46 6
DTEEREIN . 0.2%F i JIHISKNV 72 hJ5 AR SULEE
fit F1 3L UCBE 1 R o 322 Fh CPB AT A AN H 9 7
FFmRNA, 401 H &3 AR BICPE, ¥ it
BE S AP AR S JC LB AE TS, B ISKNV
FESL SR TR S8 4 K 5 0.05%Z Mk B HH I K0
ISKNV 72 hJg (B AL 5 422 CPB A i mT A6 H3
Ja B 3L I mRNA, 4l 5 1% 2 55 34X i) L CPE,
FESh R R AR S E60% M BET -3, I AR A A
KIETEA; 0.1%Z4 Mk B H S KIS ISKNV 72 h)F 1)
B ADLRE S 2 B CPB AN it ] A I S o = Ak R
mRNA, HAIMEE3AR I ICPE, k%450
5 5 B AR S TC I PR A R E IR I SE 5K AE
T2, BRI IE ST A0 1 O PR R 5 vk
Eb 41 i A% 1 R AR 2 4 S0 0 LA TR A R
FE(FR4), HARYE <FE T2 it PCRAG I 5 20 it
W8 ULEC v ST ) B o R 2607 R LR BT A A
i B S 6 45 RN O Cr>36 I A B . DL 2R
T, ABFITH ST A9 FE T ISKNV mRNAKS I 5
B ICG PO I8 7 R T EE A .

R 3 ISKNVIAEEPCRIEN 5 EMIK N EERT-PCREN S A EE MWL R
Tab.3 Reproducibility results of ISKNV real-time PCR and qRT-PCR detection methods

PG E FEPCRATN /7 1%(pMDORF099)

PG E HERT-PCRE I 7 VE(ISKNVFH 4:cDNA)

LA S5
intra-assay SFICHE P22 5 R % FHCHE it A5 ZBUY%
meant Cp SD (0% meant Cr SD CV
1 23.538 0.185 0.786 23.098 0.284 1.230
2 21.061 0.383 1.819 23.319 0.358 1.535
3 23.058 0.215 0.932 21.864 0.383 1.752
2 (] S5
22.522 0.261 1.159 22.760 0.342 1.501

inter-assay

http://www.scxuebao.cn
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9 1
=)
=
4 10
2 9 @1 O10 @100 @ 1000
N gS)
Ho 8
Xs 7
25 ¢
HR s
2L |
8S 3
S
0% 1
Z= 0
2 1 2 3 4
w2
A (a)
5

@ 0.05% B0.10% O 0.20%

il

(b)

ISKNV ORF099 gene copies
3]

ISKNV ORF099 4 [F4% J140/(# 7 /uL)

2 ISKNVE:Z:CPB4HffE 2 RNAF gDNA K FRIGIIE
() B B % S W P CPBAI A 7d (1. )M 11d (3 4)JE 2L
RNAFE M 1. 3RS K L FBRgDNAMRNA, 2. 4E€RK LR
gDNAJG HIRNA; (b) 0.05%- 0.1%F110.2%2& i FE H i KIHISKNV
72 hjgG B R CPB4I M9 d3R 15 FIRNAFE fh, 13875 K 22 R gDNA)
RNA, 2%75 % B gDNAJG [FRNA

Fig. 2 Removal of gDNA from total RNA from
CPB cells infected with ISKNV

(a) represent the RNA samples extracted from CPB cells which the
different virus dilutions had incubated for seven days(1, 2) or eleven
days(3, 4); 1, 3 represented the RNA was not removed by gDNA; 2, 4
represented the RNA was removed by gDNA; (b) represented the RNA
samples extracted from CPB cells which ISKNV inactivated with 0.05%,
0.1% and 0.2% final concentration of formaldehyde for 72 h had
incubated for nine days, 1 represented the RNA was not removed by
gDNA, 2 represented the RNA was removed by gDNA

3 iR

H 6 ISKINV 4 Jf 376 S 1 10 A8 0 575 A
R T 15 50 19 40 B 5 A% 1 RN AR & & SCIR 1M
B, XEEGIRFERN K . b RREBE, B T
AT SR o AR ST BRI B OCTE AN 58 4 4 b 4
JiJ5 5 B Bk P EAT G SRR, S A i
PCRAYPREE . ERH AL AL, MISKNVIEYL CPBA
L 2t S5 1 v R HE 1 R D R L ORF099, %
FHQRT-PCR 7 Ik #5717 — P 3 T 5 mRNA W ]
I ISKNV I3 P Iy i, HAT fa i . Rk

10 ORI 7 d inoculated cells for seven days

9 B4R 9 d inoculated cells for nine days
~ 3 BRI 11 d inoculated cells for eleven days
ﬁ 7 gl 7]
X, 6

)

Eis
584
= 3
¥ o2

L[]

o Lo

1 2 3 4 5

B3 WHXEERT-PCRENISKNVEL L CPBAME
mEEEERYEE
1~5. A3 A0 | mLs 5 B 1L FAMEXT IR 2 SR 1
2 UU/mL; 3. M 910 #5 D/mL; 4. 5 35 4% F 5100 $5
UU/mL; 5. 99 B 2 Fh & 91000 #5 J1/mL
Fig.3 qRT-PCR detection of ISKNV transcripts after
ISKNYV infected CPB cells

1-5. cells all inoculated 1 mL virus suspension; 1. negative control; 2.
inoculated one copy ISKNV; 3. inoculated ten copies ISKNV; 4.
inoculated one hundred copies ISKNV; 5. inoculated a thousand copies
ISKNV

Fasg SR 5, W] T ISKIN VA JC 1 93 1 A 7= o
1) 97 2 K R A 56

U R 5 B 2k PR 42 BEBS P 26 38 AT DA B = K
2 MR WIAB)E A L ()L R R 0 (L) 3
Rl o ASHIF 5T NG 5 SR % 200 0 % S 3 v 328 B A 54
FHE T, BRT ORFOOSIEM FIHAE)EFH F), 55 4h
4~ PR A LB RN ) (E/L)#0 A7 #2381, ISKNV
B ST 4% IR RN 96 O 2 e RT-PCRIGIESE 51 B /R R
FR YL M5 ORFOORE N B st A Ik £, HH
mRNAZ) Jj 2245 R BoRAE TR YL 57, 9fI11 di
Pk R B 3l A AE S R PR 5 H bR A
ISKNV ORF099%i it C3HCARI a1, T 448
EHRAEDHRABERZHOE A RHER T,
ORFO099E R 0] BE 7F By 5 41 ff J&1 3 . o 42 4 A
WUAR T B & & 65 & 7 A EEAER,
XN ISKN VI 2o 8 e SE B [ B 38 58 2 I 5 F 2
—FF, L) ORF099 mRNATE A #B 45 % i 25 2
YGRS T R ST o

K G 6 1 SR AEORE X PR IE R R el R
KEE, ARUFFEEER R 1445 U B ISKNVEEFH
CPBAI il J5 7 d BRI AT A6 I 21055 FEmRNA, R HHZ 7
AR R B T IR 1 5 0l /mL. TR FH0.1%2¢
W B S K I ISKINV 72 b5 il & B RE 3L RE o, 42
Tl CPBAN M T 1% 340 H B4 s A, faik e 4
SR WL R RE AR A AR BT, H A A i
J59 dED ARG 5 FEmRNA,  FH1i% )y 1 R
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Tab. 4 Inactivated detection of 3 batches of ISKNV cells inactivated vaccine using different inactivated detection methods

HER B TR E /% i S 1Lk R

LR R/ R

A5 . . . . PURMIET /% PO6E BRT-PCREGIIZ R
batches or concentration results of virus blind experimental fish .
groups mortality rate qRT-PCR results
of formaldehyde passage method by cell numbers
KAFISKNVAIFE i 0.05 +++ 30 60 +
simulated samples of
inactivated ISKNV 0.1 - 30 0 *
0.2 - 30 0 -
ISKNV i 2 1 - 30 0 -
inactivated ISKNV
vaccines 2 - 30 0 -
3 - 30 0 -
P 30 0
adjuvant group
PBS41 30 0
PBS group

e RN E A E B3 BICPE, “+Foni M RUNHYE, RUREER KOG E 4, O Ron g ROBIE, RN e 2
Notes: “+++” represented CPE appeared in the third generations of blind passage method by cell, “+” represented the positive result that virus was not
completely inactivated, “— represented the negative results that can not detect live virus

sk 20 L AR R AR A S T . AR SRR
F TSR H0.2%2 v BE T K 3G ISKNV 72 hi%
Fofr 20 5 A5 3R A B M AR, A 2e 4 S
95t oA UL s R R f R BE T, B AR BE 5 1)
DRSO dt AR AS H 5 BEmRNA, Ui B
ISKNVZE M4 T 58 4 K i o 3HLIK I ISKNV
L 5 VR L SR SE SRR, S 4
HAGWL ., MRk R —5, RUARD
5% 1 ST () 3 T B mRNA Y QR T-PCR W I 1) 9% 2
I PR A I Ty 3k T DU AL G 0 A i AR Tk
Flfa R 2 S0 T, SEBISKNV K I 1 Pk 4
T o TG A 56 JE 300 e X T A 7 R e
PEMERT, ASHIFSE 2 37 AU ISKINV 2 3 R 3 AG 36 7 1
HAT 87 dBD AT A W 5 02 5 K6 58 4, i 40
1) 4 b A% 0k 0 £ A 22 4 S SR A & b B 24
F21d, L, %07 AT KRS0 M ISKNV K #
BRI, B AR TR

AR R 58 4 KT E T P AN S R 0
BRI S B WIS A, (R B T IO S
20 5 4 T v B B R K TG R FBEDNA, K& R
M) qPC R EL 42 6 Y g 27 i [R) 201 498 7 2 245 SR 1) o A
B, ASHIFSY 2 B0 KA 9 ISKIN VA R 41 it )5 45 B
S RNAKRZDNAZE B B4 #1790 E S PCRAJ Y
B H AR, R KR R R 0 AE AR B
FHHAHDNAR B, B, R A mRNAKRT-
PCRJ7 i #F 17 DNAJ 8 (9 I3 Ao 30 2 /™ 3 v] {5
(4, B RE Do R e M #E R R IS R, R SRR
FHPEZE R o qRT-PCRAZ — Fi A K F JE mRNARY
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AT, (HARBUSRNAH % ) 5k B JE I 41DNA,
M PCRY™ 14 A A X LA X 47 cDNAFI gDNAM, 8
S BRI 25 RN RN PRI AE A U DN A 3
mRNAM LR, XF 36 41 DNAEF T4 30 22 B A&
EwLER ., ARG R ER, ISKNVEYLCPB
iffLE , K ZBRgDNAR AL B RNAK 25 2 3%
SR AER I B ORFO99KE [F, 2 W 2 B iy &
RNATTfE7EDNASL f , 1R FH gDNA B il 7] &
b FER B B RNAJS , ANBEY 44 2 ORF0993E A
HamE g, KWIRFADNAC B LK, k%
SR JE A B 5 i 2ok B cDNABIHR . H L BR
gDNAZFE BA 14 [a] B A 7] 3kt A 3 i mRIN A 2K il
U PR A W B A A R B 2 )
1519 FE A7 BB 56, T JE LA AR 28 7 51 15 0
PCR5 ¥, o]k A5k B DNAXT 5 R 0 T4,
Folz&E "5 31 T #L [ mRNA poly (A)E I Ein—4~
6~8 bl Al R bR 25 )7 91 1 B e s s 1, SR e
AU R S5 1 e 5 R RS | iE AT PCRI
N, PR R R DNANL 36 AR 751, I
AT HEBR S A DNAT 3, 1H I Iy I A7 76 PR AIG
PCRY" R 1 i e, AEAH FH PP B 5 DR 1 2

25 FRTR, ARBFFE LAISKNVE ] 3L K ORF-
099 M HLARFE A, Wit hE S th oI W R e, T
T ISKNV K I PR 5 45 1 qQRT-PCR 7 ¥, 171
FLA R R R L R R AR A
P, AT AAR GE 1Y 40 B TS A% 1 R A e 4 52
5575 T ISKIN VA Jf I 3 3 1 A 7 2ok R vhois 35 11
KGR 5
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Establishment and application of a rapid assay for inactivated infectious spleen
and Kkidney necrosis virus based on viral mRNA

ZHANG Lixi', YANG Yuanyuan’, FANG Wei’, FU Xiaozhe**, LIN Qiang**, LI Chen**,
LIU Lihui **, LIANG Hongru >, HUANG Zhibin’>, WU Zhixin ¥, LI Ninggqiu **
(1. College of Fisheries, Huazhong Agricultural University, Wuhan, 430070, China,
2. Guangdong Provincial Aquatic Animal Epidemic Disease Prevention and Control Center, Guangzhou, 510222, China;
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Guangdong Province, Pearl Piver Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou, 510380, China;
4. Freshwater Aquaculture Collaborative Innovation Center of Hubei Province, Wuhan, 430070, China)

Abstract: In order to establish a rapid assay for inactivated infectious spleen and kidney necrosis virus (ISKNV),
ISKNV ORF099 was selected as a promising target gene based on the results of transcriptomic profiles of
Mandarin fish brain cells (CPB) infected with ISKNV and qRT-PCR. Standard curve of Ct value and plasmid
copy number was drawn with standard plasmid pMD099, and the linear equation was: Ct= —3.421gx+39.455, and
the minimum detection limit was 3 copies/uL. Results of repeated trials showed variation coefficients of intra-and-
inter groups were less than 2%, indicating the method has high sensitivity and repeatability. The ISKNV
suspension was diluted into 10°~10° copies/mL, and each T25 cell culture flask was inoculated with 1 mL virus
diluted solution. Thereafter, total RNAs were extracted at 7, 9 and 11 d post inoculation. The mRNA of ORF099
gene was detected using routine qRT-PCR method. The results showed that the mRNAs of ISKNV could be
detected from cells inoculated with one copy ISKNV virus at 7 days post inoculation. CPB cells have been
inoculated with three batches of ISKNV inactivated by different concentrations (0.05%, 0.1%, 0.2%) of
formaldehyde for 9 days. Results showed that ISKNV ORF099 mRNA was only detected from cells inoculated
with 0.05% and 0.1% formaldehyde inactivated ISKNV at 7 days post inoculation by qRT-PCR. However, after
blind passaging three generations, cells inoculated with ISKNV inactivated by 0.1% final concentration of
formaldehyde did not exhibit CPE. The inactivated ISKNV did not cause clinical symptoms and death of fish,
indicating this rapid virus inactivation test has higher sensitivity than cell blind passage trial and the fish safety test.
The established method will be important for improving the ISKNV inactivated vaccine production.

Key words: infectious spleen and kidney necrosis virus; inactivated vaccine; inactivation test; mRNA; Real-time
RT-PCR
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