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A FARIE I~ 5 BE 2 31 317F % (Red-spotted grouper nervous necrosis virus, RGNNV)

RNA2 897 %], 23 331t R K540, 7 5% 1%1t PCR ¥ 354, & T —F 7 LT RNA
B A X 5 M By RT-PCR 77 3%, # 4 % LR RT-PCR(Left reverse transcript Right amplify RT-PCR), 7
X E N E MR E . MR L ANTPs W E . R KBE ANEES BT T L. £E LT,
ft.J& ) LR RT-PCR R pif& & 4 : Bl #3%E 0.2 pmol/L . Mg % £ 4 mmol/L. dNTPs % J& 0.5 nmol, &
KimE 60°C, RHFFTELE LR RT-PCR 77 3% REUE®, LA H 1 pg 7 RGNNV RNA2 Fr & ;
TR SRR, ERSIVEAXY LFEE. BNEEENATRERUKEIA RNA 54~ 4
X R PL, KA #SLH LR RT-PCR 77 % % 2 E 3 3F RGNNV RNA2 Wy R #ATIFMN, AL R EH
W W 0.3 mg/L A A Y 0.5, 1.0, 2.0 mg/L B, LR RT-PCR 89 3 = 4 & ¥V, HEH XK.
SR K, #LH LR RT-PCR 7 3% 7 DLHeaf | V#3742 24 RGNNV RNA2 B8R R, &
F T RIS T B A0 RGNNV By #8028, 4 RGNNV ST A Il Fn i 4%

KR KA BMAEMEINNEE; RT-PCR; Bill; 24; HE
HESES S943  XEFRIREE A NEHRS

BUEAE A — R AL, 32 B8 1 i IR0 B A% R
FEAd LT 2L, DT B R K B A9 /E H (Roy et al,
1981; Shin et al, 2003; Thurston-Enriquez et al, 2005),
A2 B AN B 1 AR KRR, B T 40 B 55 % A 3 4y Je
Pk Z A, WA GG ] LA PR o X R
B RNA JEE, [ PMAMEH 4 RT-PCR Jrik b iR
BRI, B R FBEAILS | P 5% 2 1] 4 5 1 5 | 40 % 2 S
Bk, SRIG HEWGR 4 U 5% 7 BLilf 4T PCR 973 (Dalla
et al, 2000; Grotmol et al, 2000; Mu et al, 2013), {H &,
RS FRS MR R RNA, AR E kKRGS
PE, BEMLE T 52 85530 a sl it %, SR80t
PCR ARG G4, 7= A BHPEZE 2R o F I Il A 5=
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PEG ) AT B i s DB Ry SRy B, L T 2 ) o g
RNA B fF7E RT-PCR HARY 1 DX, il 4 Fe 1)
W) S cDNA JE4R I #EAT PCR 73, 1R
ZH L RT-PCR J7 VA AN BE IX 43 56 1 KT 24 1) s 4%
MR, X T A% PR Bk L W7 24 DT 2 05 AR s B AT AT 4738 11 B
PSR, AN B8 T 0P A 5 00 3 10 R KRR
(Rodriguez et al, 2009),

I AT BE P28 SR BB AR 3 (Red-spotted  grouper
nervous necrosis virus, RGNNV)&—F i5E RNA J5
B, B TE AR R R (Nodaviridae) . £ 7415 H A
Ji%5 57 J& (Betanodavirus), & 7K I 48 0 2 3 A6 7
P95 I 2 —(Thiéry et al, 2012), %555 tH A
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i, FLEWRATTARE .. KW, X3 EHRE.
J7AR MR DA T M DX ) 7 B A B AR e ™
i, BN MIETET Rk 60%—100% (MR(Z 4, 2004;
ZEHIVESE, 2006) . B H AT IR, T8 G300,
FE IR 05 A0 BE AP IR BE I 7 0 B 3R O T, SRR R
A0 o B R AT 0 1 R BH WK B 1) 3 B A% 7 (Grotmol
et al, 2000), [m]H A 5 206 S50 DL S T 219 1H 28
K BHW A PALHE . Rtk , AR B iR HH
B A I 32 o A 2 IR BT B Y T

RGNNV By LR 4] i 45 1E s RNA 4%
(RNA1 Fil RNA2), H:H RNA2 4Ky 1433 nt (Thiéry
etal, 2012) AR BETT T — Rk A9 RT-PCR 7k,
11444 LR RT-PCR (Left reverse transcript Right amplify
RT-PCR). R7E RGNNV RNA2 14 3" K Uik it i s %
514, 1F 5K %%t PCR 514, @it LR RT-PCR Af
DLW 52 3% () FIK 2419 RGNNV RNA2 #H4TIX 4%, %07
AR HE . RNA EEEAX IR EE 30 B 2L WA BE )R 2
F s, 5l rh B 24 BRI Bl R SRR BE A T
PCR "3, Ft, Wizl RNA WNEEIZIR A BEASRES
P, HASEHEA RNA R R A AEfS 29 18 -
Y. AWFFEN FEE ST A9 LR RT-PCR J5 8 %f B4R B 3R
RGNNV RNA 8RB D47 T 1Al

1 #MR57E*®
1.1 SSBASHRMEK

2012 4F 8 A, AXEFHTREBHAEIRILIHR
K 15 5 (Cynoglossus  semilaevis)fa iy, fdi i A 5
Y DA A SUOIEYEFE Y RT-PCR #5077 i A I
7 RGNNV E:[H A, #7445 RGNNV CsCN128 435
PRo B 0 Sk EB A LA AE T80 C kA h 2

T DA Ty 325 19 R B0 R S e i 75 A B £
(Epinephelus awoara RETH MY, HiEid RT-PCR
R 75 v W E H o RGNNV. B . 88 9174 (Vibrio
anguillarum) (ff:5# 4 5 : CGMCC7198) . M 4k FC o B (V.
harveyi). ¥ M 9NE (V. parahaemolyticus) ., iR 2% % f#
1E KT (Edwardsiella tarda) ({35485 CGMCC7197)%
AR S FE 3 B . S FRAE o A T M I 28 B IR AT
FE(EHNV) FIELHHIT AR FE(RSIV) WA SLH % PR AF

1.2 5|¥i%it

AR M AE ) RGNNV CsCN128 2B #k RNA2
¥R 75 (GenBank £ &5 : KJ541748), JF&HCH#H
) RGNNV HE bk RNA2 Hi2)F 51 (GenBank ¥

Iﬁfﬁ?ﬁ 3" LRRT-PCR 5' 3 PHPEEE
:> F R P Positive amplification
LR @
Disinfected by ozone
HEE W MRNA 5 3 5 3 T 45
Degraded RNA T No amplification

B3 w i, AREdEAT RIFEF
Reverse transcription was blocked when the 3' end of

RNA template was degraded

LR RT-PCR

—> 5 3

PR P 2R

T 7 No amplification

RMR 3! sy SE BEBEAT e 3R,  (HAES' B2 EPCRIX K
PCR can't be performed when the 5' end of RNA template was degraded

5' 3

F R P

[EREEAES

No amplification

AR TR, AT AEAT3" [k, A AR BEATPCR
PCR can't be performed when the middle of RNA template was degraded

P11 LR RT-PCR J7 i (6 Jt 3
Fig.1 The schematic diagram of LR RT-PCR
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Tab.1 Primers used in this study

% FK Name J¥%1 Sequence (5'-3") {7 # Location & Application

FL TACGCAAAGGTGAGAAGAA 31-49 il % RNA2 #RifE i

RL CCAACAAGCCCAAAGAG 1345-1361 il % RNA2 #RifE
CGAGTCAACCCTGGTGCAGACAG 1012-1034 LR RT-PCR H 3'3i )5 5%
CGACTGTGACTGGATTTGGAC 154-174 LR RT-PCR H* 5% PCR

R GGTCGGACTGTTCTGCTTTC 486-505 LR RT-PCR H* 5% PCR

Pl CGAGTCAACACGGGTGAAGACAG 1012-1034 i # RT-PCR 1) ) 5 5%

P2 ACCGCTCCCATCATGACACAA 681-701 ¥ RT-PCR A PCR

P3 AACAGGCAGCAGAATTTGACG 987-1007 “## RT-PCR fJ PCR

5. EF558369), fE/74 LTI, HERERSFIX#E4T LR
RT-PCR 5|¥it. kit T 545 FL. RL. P,

F. R, Hrp FL fil RL H F#l/E RGNNV RNA2 FrifE
i, P FH T A RNA2 3% 301 S % 5%, F AL R 1T RNA2
cDNA 5%ifJ PCR 73, HAn" ¥ K/NH 352 bp(&l
Do A Mu 28(2013) A 5 7 #z0l RGNNV B H #
RT-PCR 514¥y, WHERFE5%51% P1. PCR 5|4 P2 Fl
P3, L RT-PCR ) HEr/= K/ MR 327 bpo _Lik75]
VIR 5 & HAE RGNNV RNA2 [0 E 3 1,

1.3 RGNNV RNA2 #R/E S & &

SRR T 3 ) R A B Re e M, ARHIFSE SR
RNA RAMNESEH ARG %5 T RGNNV RNA2 FrifE . B
I B L1 PR R ST 4H 2L 50 mg, K4
RNAiso Plus i (TaKaRa 2% & )i B 45 $2 BURL RNA,
A TransScript First-Strand cDNA Synthesis SuperMix
(TransGen /A )& i cDNA #5547 ; {8 159 %F FL/RL
Wit PCR ¥4 RGNNV RNA2 Jf-4lifk . vifsE A & SP6
Promoter 5% 58K T-Vector pMD20(TaKaRa 23 )7,
SRR BHA: B4 SR A Escherichia coli DHS o /832 25
YA, iR PH M SRR ORGSR, SRR A R, Il
JHl EcoR 1 (TaKaRa 7 w47 5], {f Bk i Ak,
SR )5 SP6 RNA Polymerase (TaKaRa 2\ 7))t 74k
HNEE S, S PE )% DNase 1 ANEE | /A D 4R S
% T DEPC sk, & IJFIRAE T -80°C vk A
&H.

14 LRRT-PCR FiERMERMEILRSEHMEL

Bt 1.3 il £ 19 RGNNV RNA2 rifidd, 151
Y P FBE sl cDNA, )5 L5 I#xt F/R #E47 PCR
Py, 20 pl LSRR R . 0.05-5 ng RGNNV RNA2
FrfEdh, 10 pmol 5|4 P, TransScript RT/RI Enzyme
Mix (TransGen A F]) 1 pl, 2xTS Reaction Mix 10 ul;
FEGSEREIT Ry . 42°C R 30 min, 85°CKYE Smin.

25 ul i PCR WA Z : cDNA #iff 1 ul, 10 pmol 5l
Y%} F/R. 5 nmol dNTPs Mixture, 25 pmol Mg*", 0.5 U
Ex Taq. 10xEx Taq Buffer (Mg*" free) 2.5 ul (TaKaRa
NT])o PCR W AR . 94°CHIASM: 5 min; 94°C7AE
P 30s, 55CiB Kk 30s, 72°CHEM 30s, 30 PMEH;
e Ji 72°CHEAR 10 mino {5 FH 2%Ih 0 B B i L Tk 28
PGS IR,

£ % Fik LR RT-PCR, 43347 T PCR ¥ {4k
RIS g | B KR . Mg® W E | INTPs ¥ %
4 NSHPAL . s 4k B 5 518 0.80., 0.60.
0.40. 0.20., 0.10, 0.05 umol/L, & k& 751N 62
60. 58, 56. 54, 52°C, Mg” &R/ N 6. 5. 4.
3. 2, I mmol/L, dNTPs &k 4514 0.05, 0.10,
0.15. 0.20. 0.25. 0.30 mmol/L, ilid FLigd s 3,
i 2 e A W B8

1.5 LRRT-PCR AiEHIR B EME R

Bt 1.3 hifl 4519 RGNNV RNA2 FRifii i, 10 fi546
JEFRBE A 10 ng/ul . 1 ng/ul, 100 pg/ul, 10 pg/ul. 1 pg/ul.,
100 fg/ul, FHCEARFBEK 1w, fKIR 1.4 iifbis
PN S, 43847 LR RT-PCR §73, lii%
T3 2k BRSO R AR

B 1.3 Hifil %19 RGNNV RNA2 FRifiEdh . 35 41 5
i (Epinephelus awoara)%:K 20 RNA DL S 885K | i
AN . RIS NS | IR B EAL [ | AT
A EIRIEHEHE . EOHUT R 1E5E 6 F DNA #E i,
R 1.4 OIS0 SR 288, 439017 LR RT-PCR
P, I E R R S
16 RHA LR RT-PCR 77X REX RGNNV RNA2

SRR RIRTES
1.6.1 RERE AL I ) RGNNV RNA2 47 /4 &

B 1.3 Hikl 419 RGNNV RNA2 bRifif , Jl DEPC
IKFRRERL 10 ng/pl ROV, SRJ5 HISL R A g (AR
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WAF: RIS BEAAT 2 IR0 15 RNA BIRSCR G PR 75 ik n g 5 v 21

ANEDFEAE R R AV TALEE 10 min, FE%E 4 g
A AXTBRAL, BRI TAT o 38 2 i AR
R A S 20 A B EE 430 R 0.3.0.5.1.0.2.0 mg/L,
R A AL, RARIE N 0 mg/L.
1.6.2 LR RT-PCR #= #L RT-PCR #9J % Fb o #7

i AW ST ST LR RT-PCR & Mu %:(2013)
fRIE A RGNNV 9% M RT-PCR, X b ik B4 4b
FHEY) RGNNV RNA2 PR it A7 474, ] 2%3 05
WEERE I F DKOULER T G 45 S R AT LU 34317

2 #R

2.1 LRRT-PCR RN{EZMSEHBMEL

MR KR E SN 62, 60, 58, 56, 54, 52°C
A}, LR RT-PCR M9 MG UL 2-A. ZiR R, 4
RKREN 60°CHY, BERY =Y fim. Wik,
60°C R HB MR E . 24 ANTPs Z&Hk 20510 0.30.,
0.25. 0.20. 0.15. 0.10. 0.05 mmol/L if, PCR HJ¥"

M Al A2 A3 A4 A5 A6 A7
bp
500
400

300

200 Bl
150

100

HZERULE 2-B, 45 WK, dNTPs 299k B i A8 fb Xt
PG K, Y M IR 6. 5. 4.
3. 2. 1 mmol/L i, PCR ¥ #£5 R WA 2-C, "W LIFH
e, BHESY R RS Mg AR i 2
Je BTG TR 24 Mg 9K JE K 4 mmol/L i,
EHARP=H8 Bk SRR 24 Mg™ 29K 7E 1 mmol/L
B, HARFH e S RA Y . IR Me™ 4k
JE2R 4 mmol/L. 4§ PCR Y5 ¥A U A 0.80., 0.60.,
0.40. 0.20, 0.10. 0.05 pmol/L i}, PCR #"H44k i i,
2-D, fEGIHIHE KT 0.2 umol/L Bf, HAERY 4=
YRR, A5 BT 0.2 umol/L
BF, 3 = Wy bt o | BE A e B ksl o TRk
PEFE 0.2 umol/L 1EA PCR S 1 fe A5 | ik &
AU B EE R, kR PCR AR

1E 25 pl B AR ELH, ANTPs 4% 0.5 nmol, Mg™ "4
W 4 mmol/L, 512K E 4 0.2 umol/L,Ex Taq 0.5 U,
DNA #iH 1 ulo S0 AYiE KR EE R 60°C o

M Bl B2 B3 B4 B5 B6 B7
bp
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l2 LR RT-PCR H1 PCR % I S5t Ak
Fig.2 Amplification results in different PCR parameters of the LR RT-PCR

A, BOKJREE; B. ANTPs W ; C. Mg™ Wk D. 514k
M: DL 500™ DNA Marker; A1-A6: iR KIRE5THH4 62. 60, 58, 56, 54, 52°C; B1-B6: dNTPs 44 0.30, 0.25.
0.20, 0.15, 0.10, 0.05 mmol/L; C1-C6: Mg* &Mk /3% 6, 5, 4, 3, 2. 1 mmol/L; DI-D6: FIHL&HkSESr 34 0.80,
0.60. 0.40, 0.20, 0.10, 0.05 umol/L; A7, B7. C7, D7: FHM:XI &
A. Annealing temperature; B. Concentration of dNTPs; C. Concentration of Mg®*; D. Concentration of primers
Lane M: DL 500™ DNA marker. A1-A6: the annealing temperature was 62, 60, 58, 56, 54, and 52°C, respectively; B1-B6: the
concentration of dNTPs was 0.30, 0.25, 0.20, 0.15, 0.10, and 0.05 mmol/L, respectively; C1—-C6: the concentration of Mg2+ was 6,

5,4, 3,2, and 1 mmol/L, respectively; D1-D6: the concentration of primer was 0.80, 0.60, 0.40, 0.20, 0.10, and 0.05 pmol/L,
respectively. A7, B7, C7, and D7: Negative control
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2.2 LRRT-PCRE#EMNAZFHNREERIFRME

FHAS FE R BRI RGNNV RNA2 FRifl S AE AR , il
3 LR RT-PCR 7L REE, SLIRss R A 3 s,
SRR, B bRAE SR EE RN, LR RT-PCR 9"
PPy o YARESL R BE DY 10 ng/ul. 1 ng/ul.
100 pg/ul. 10 pg/pl. 1 pg/ul B}, AT LIP- 44 H 352 bp
B E AR B, HYERE SR EE S 100 fe/ul B, P73
SN BAME(E3). BRI, %777 %F RGNNV RNA2 f5
YE SR ORI RELE N 1 pg/ul, HTF 8x10° A~ PakE
RNA BEA AT LB H o

N FHASBFFEHE 7 B9 LR RT-PCR J57 %, X 6@ 9 |
WA ECOI R o I IR | 3R 2% % B4R G 5547 DK

M 1 2 3 4 5 6 7
bp
500
400
300

200
150
100

50

K3 LR RT-PCR il J5 % 1) R
Fig.3 The sensitivity of LR RT-PCR

M: DL 500™ DNA Marker; 1-6: #4351 10 ng/ul. 1
ng/ul. 100 pg/ul. 10 pg/ul. 1 pg/ul. 100 fg/ul ) RGNNV
RNA2 briffditis 7: BIPEXFIR
Lane M: DL 500™ DNA marker; 1—6: the concentration of
RGNNV RNA2 standard sample was 10 ng/ul, 1 ng/pl, 100
pg/ul, 10 pg/ul, 1 pg/ul, and 100 fg/ul, respectively; 7:
Negative control

bpM 1 2 3 4

500
400,
300
200
150
100

50)

FER IR, EHNV ., RSIV ZEa280% 8, LA (@l
AR HZH RNA . RGNNV RNA2 FRife i &3 1746
W, Prrzs R 4, S50 BRI ATl LI
RGNNV RNA2 R st 38 Hin =9, Aae L
AN . T S AR T A BE S R Ry 18 =
FILIERA , 7% LR RT-PCR J774%F RGNNV HA R

2.3 LR RT-PCR f1&#l RT-PCR ¥t R & & RGNNV
RNA R B3t EE 4> 47

RGNNV RNA2 Frife il 045 e B 19 5L E b B
Ay A BIFFE 2 57 A LR RT-PCR 7 32 F1 SCHRAR 8
AR RGNNV A3 ML RT-PCR #1791, Hi Pk 45 IR
UL 5, S5 oR, W TR A A FRAY R IR ZH (0 mg/L
2H), H#L RT-PCR fil LR RT-PCR {31 7= H FEA
— B, UEBAFR RN R P ORI 2 RN K . R
W BAR P A SE 55 2H(0.3 mg/L 411 0.5 mg/L 4)
Hr, H L RT-PCR 43 7= 1 s A7 vk /b, (H 5 X IEZH
AT B E M2 5 X PI4LR) LR RT-PCR §73
FEYIEN X B R 3 kD . i DL UERH L RT-PCR
e 5 R A AL B S NI ., RGE TR R
A% RGNNV RNA [ IRE A ; LR RT-PCR 4 #4577
Yy 5 BN B A S R, B8 S R T BRSO
RGNNV RNA BUREIRRCR . sbah, BlEE R E A LT
i, BRI RNA 80, 523 1 RNA &8s/ i
Pif RT-PCR (4" 34 7= 1 SR ERZ ik /b, (HA5 5056
ZH B RT-PCR B33 ™= Wy it ¥ B I8 5 FIRIZH 1) LR
RT-PCR M4 38 7= Wy ik 5 4 5L BE A 2] 2.0 mg/L B,
HFL RT-PCR J7 kA A A8 #7™9), 1 LR RT-PCR
TIEARGEAS R Y =Y . Lk 2s R, LR RT-PCR
b H KL RT-PCR fg 5 R A0 S e R 4806 RNA B9 AR

/4 LR RT-PCR Kl Jr ik e S
Fig.4 The specificity of LR RT-PCR

M: DL 500™ DNA Marker; 1-9: %5 [IXF 4, 889N . IA4ECINE . BV MINE . REZ AT,
EHNV. RSIV, HFAHEMILE L RNA, RGNNV RNA2 #RHE b

Lane M: DL 500™ DNA marker; 1: Negative control; 2: V. anguillarum; 3: V. harveyi; 4: V. parahaemolyticus;
5: E. tarda; 6: EHNV; 7: RSIV; 8: Epinephelus awoara genomic RNA; 9: RGNNV RNA2 standard sample
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K5 LR RT-PCR I #l RT-PCR X 5 4Bk RGNNV RNA SR (%] Ee 70 Ar
Fig.5 The comparison of LR RT-PCR and routine RT-PCR detecting the RGNNV RNA damage caused by ozone

a. WM RT-PCR; b. LR RT-PCR; N. [H4:%} fa
a. Routine RT-PCR; b. LR RT-PCR; N. Negative control

&i% o
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o 1 R P2 IR B AR Dy — ™ A 3R SR
A BE AT gl AT EEAL Y, X T A
B 4 A2 H i R T D X, R Y B K R R R R
O BB E R TR (B, 2006), TOAIZRE L%
PEOET RAFRISME T RIRAL A 7 fRn &) fa 5 e R
BAR KT 564, ToIE PR X A T B 45 R
X 0 G FN B R T R AN, © U RRIRIZRE &
ARNEEFE., RMEFHE T, @ LK
GE it i B AL R BB T Ok H) RE B U B A
KR (Grotmol et al, 2000), R 2% 1 HASUEHER
M, Bz PGE . AR IS R AT TR T

PRI VKEF 201 M AR S0 RT-PCR A5 I3
BT R AR AL | R R D MR T A5 b 2 25 ) A B
fgp | e AR ISHEAT M AR KRR, (RN
TR B 1) 5 A A R EA T 20 M

ABFFE ¥ H LR RT-PCR /5%, M RGNNV
RNA2 (1 3" R ¥ i 47 S 5% , W4 % RGNNV RNA2 5/
AUFH ) cDNA A HEFT PCR 9788, Wil LLHERRT
ZUETE RNA BT, AOAIX S8 mY i # RNA
#EAT RT-PCR 15 . LS5 AESE, HR&G R A H
B X FEZH.(0 mg/L 4)#H ., RGNNV RNA2 Fiife i 4%
RAAALEL 10 min 5, 0.3 mg/L F1 0.5 mg/L &4 4 F]
ZH ) H AL RT-PCR 914/ Wy it A A 84k, 145
SEERALR LR RT-PCR 473 7™ 1y 1 24 it B ik /L 22
W4k, #%ZJEF| LR RT-PCR FI% #i RT-PCR M4 145k
R 2R, b gh 53 B 5L 404k BT B 24 119
RNA 134K e % # RT-PCR ¥ 14, HI % #4 RT-PCR R~

REAT AU X e B R 24 B RNA, AR T
Hr A X RGNNV 1A KB . #, LR RT-PCR A~
REP 3 BT 22 (1455 15 RNA, T AE T 52 Hh A F RGNNV
RNA2 ZRREEM S8, 1T DL FIPAh 54U 2
RNA BRI .

BARAE IS B nl DLk it RT-PCR 5|49 X5 &
RNA 2K #A7TY 14, DLHCH W% 2 RNA 65 1Y 56881
{AAESEBRERAE Y, —J7 1 T8 RNA JF 91 1 BRI
ZRAFH T HMELLBOH SIS A AT Y R RNA 2K
) RT-PCR 5145 55—y, BPAERLSRBETT H X FER
1Y, YK TSR RT-PCR W AETED 4% 28 01 5.
%, H5 A BAE . A BUH LA 78 huFse, Xt
FARYIEERRES , (TP 5 RGNNV RNA2 4
K5 3E4T RT-PCR, #1645 5 40380 Jg BRI (45 SR ok
J&7R), 1M LR RT-PCR A &5 5N BAME . ik, §73
W HE RNA 4K 1 RT-PCR L IFAE S TR R
AT RE RNA BRI

Thurston-Enriquez 4£(2005)4R3E , ffi R EX %
TE R BE AR AR AR TR HET T I BT, 0.3 mg/L Y R4
BRI A RO G B B 88, 0.06 mg/L 1Y S ARl A
BOIIG AR BE o ARG BN, 5K F R A4 FEAH
b, 4 RAEVEE R 0.3 mg/L i}, LR RT-PCR ¥ 14
P s b s MERAWRE N 2 me/L B, WA
P8 XU LT DU SR FAEE RNA, 2 mg/L
FLAEALHE 10 min )W X% RGNNV A 0K

AHFFEH ST B LR RT-PCR 5% #L RT-PCR #f 1L,
REA S5 TS B A TR B 1 e M, U & L mT4g
PESE, A U TR R AR RGNNV RNA BRI L
R, FHXF RGNNV AR A 4 . i H, @it
RS 37 S Sk 5" PCR 514, % LR
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Development and Application of the LR RT-PCR Method for Evaluating
Destructive Effects of Ozone on Red-spotted Grouper Nervous Necrosis Virus

LI Jin'?, SHI Chengyinl‘@, WANG Shenggiang'?, SU Zidan'~

(1. Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture; Yellow Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071;
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306)

Abstract Red-spotted grouper nervous necrosis virus (RGNNV) is one major pathogen of
aquaculture. It mainly affects the larvae and juveniles of groupers. RGNNYV is composed of two single
stranded RNA (RNA1 and RNA2). Ozone can inactivate RNA virus by degradation of viral genome. So
treatment by ozone is a common measure to disinfect RGNNV in farms. But it has no efficient methods to
evaluate the disinfection effect of ozone up to now. In this report, a special RT-PCR named as LR RT-PCR
(Left reverse transcript Right amplify RT-PCR) was developed and optimized to evaluate degradation
effects of RGNNV RNA2 by ozone. Based on the 3’ end and 5’ end of RGNNV RNA2, a special reverse
transcription primer and a set of PCR primers were designed respectively. The concentration of primers,
Mg”*", dNTPs as well as annealing temperature of LR RT-PCR was optimized in this study. The sensitivity
and specificity of LR RT-PCR also were confirmed. Finally the LR RT-PCR method was used to evaluate
degradation effects of RGNNV RNA2 by ozone. With summarizing the results of the experiment, in 25 pl
of reaction volume, the optimized parameters of LR RT-PCR were primers 0.2 pmol/L, Mg”" 4 mmol/L,
dNTPs 0.5 nmol, Ex Taq 0.5 U and cDNA template 1 pl. The annealing temperature was 60°C. The
sensitivity of LR RT-PCR was 1 pg to RGNNV RNA2 and there were no cross reactions with genomic
RNA from healthy groupers, DNA from common bacteria and viruses of aquaculture. Comparative
analysis of LR RT-PCR and routine RT-PCR was carried out to evaluate the destructive effects by ozone.
As the concentration of ozone increased from 0.3 mg/L to 2 mg/L in solution of RGNNV RNAZ2, the
amplified product of LR RT-PCR decreased and finally was undetected. Former reported routine RT-PCR
method for RGNNV detection did not reflect above tendency. This report demonstrated that the LR
RT-PCR can quickly and accurately evaluate disinfection effects of RGNNV by ozone and can be widely
used in hatcheries of groupers.

Key words Red-spotted grouper nervous necrosis virus (RGNNV); RT-PCR; Detection; Ozone;
Disinfection
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