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Abstract

Red Sea Bream Iridovirus (RSIV) has been listed as a notifiable disease pathogen by Office Inter-
national Des Epizooties (OIE). In order to accurately and quickly detect the pathogen, the con-
served gene fragment of red sea bream iridovirus was selected as the target sequence, and SYBR
Green I real-time fluorescent PCR primers were designed and synthesized. The specific PCR target
gene fragment amplified separately was cloned into pMD18-T vector to obtain the recombinant
plasmid standard. By optimizing the reaction conditions, a real-time fluorescent PCR method for
RSIV SYBR Green I was established, and the sensitivity, specificity and repeatability of the method
were analyzed. The results showed that the optimum primer concentration of the reaction system
was 200 nmol/L; the minimum detection limit can reach 0.04 pg/reaction, and its sensitivity is 10
times higher than that of ordinary PCR. The specificity test showed that the method had no cross
reaction with IHNV, IPNV, SVCV and VHSV, and only had specific amplification with the target pa-
thogen. The repeatability test shows that the method has good repeatability and stability. The
above results show that the SYBR Green I real-time fluorescent PCR method of RSIV has high sen-
sitivity, good specificity and repeatability. It is applicable to the detection and monitoring of red
snapper iridovirus in aquatic animals and products, and is of great significance to strengthen the
inspection and quarantine of RSIV in import and export products.
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1. 51§

LU UT #2955 7595 (Red Sea Bream Iridovirus Disease, RSIVD) & 5| A 7K 35 4 i 25 (1) S 55, 1990 4F
12 F AR DY [ & 1) N T3R5 B i IR K (L] BEJGAEARE, 7R 25 I P A6 A7 [1] . RSIVD i JE N 3
fijf 4T % 9% 7% (Red Sea Bream lIridovirus, RSIV), 3R J& T UL % % & £ (Iridoviridae) , 4 i il K 9% 5 &
(Megalocytivirus). JiTERLT N T IHAAZ R, ARFES 120~130 nm, HAFEE[2]. RSIVD &7 3)
W) A4 ZA(ONE) i i ] 06 75 R AR 7K 72 it [T o 57 55w B 0 F 0 8 o B 2 — o BB B ik e T 3801
IKA SR C At SR = FREE M P e, SRR, B R EK AR S E e I, % 2
SAENE N, FEAENTIE R X AT R, FRIE B ECEHET R 55 i 51 S (i /K 57 5 B 1 B a0 e,
Gl R ZFAET T, W Kuifh, APt e, Fere ., SEE S BT, ¥4, &4 RSIVD
S5 3R IE K = IRV IE A T A B 2R [3] -

ST BT RR BE 25 7K P SR B A SR B TGVE G B )™ T & ERE TR, Rk AR A BT
—PPAERA . PRI R BRI TV FOEEAT MR, AT R AIE K 7 IR B PR i R

H H R E Y SRR R A vE E A AR, WM PCR 75, £ PCR VL. SR 56 E
& PCR k. M SR B (LAMP)IAZE[4], XA pul . REL Sn@E Iy AAE— 2 AR
24 FRE NSRS AT AR HE R, 6 RSIV IR I — R 8 A PCR 59, (HIRZTVEAR
B 5 41 A2 A S0 A28 38 7 SR AT I A . 25 BRI R, RN VR RS PR, s 23 e )
BB 7K A= B 5 55 1 M U A7 AE — 8 P2 P AR o
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HEE %

IEAER,  SEI 98t € B PCR (Real-time PCR)FA LASLfaj LU RBE i ARAIRARSFL A, 40
T2 N K AL B W 25 1 0 A oA DN <540 AT 72 R H] SYBR Green | %t € & PCR J5ik, LA RSIV 2%
IR Fr BORRE A1, BOPRER PRSI, @SrERR RSIV Pl GO, R A %, S 2 AT
IR HERIIN 512 W7, AT D3 L H 1 KA S L B 52 5 1) e i 4t e B (R B f i o

2. M5 R=E
2.1, Bk, AR5 HEE

RSIV (EHITRIR ). IPNV (FE 4L BT SR PER ) IHNV (F 4e it i 28 B A58 7). SVCV (HE
A9 3 MURE R £5) Sz VHSV (975 25 14 H I 1k IO HRE 993 25 ) R A SI2 56 25 40 B8 (R AT

SYBR® Premix Ex TagTM (Tli RNaseH Plus)ilfl&. DEPC /KM T K& x= AV TREAF .

ABI 7300 %)t PCR1X: FEE ABI AF]; Fii#%: £ Eppendorf; ABI 9700 2 1t FE K #8513 & [H
ABl AH]; BEREUE RS EE UVP AF]; DYY-7C HIKAAL R TS — A3 s

22. 5|5 &

e RSIV 7 54757 1) laminin-like protein 25 BN EARIT A, 05t SYBR Green | %6 E &
PCR 519 F 4% 1% PCR 514, 51WFEAWTF -

SYBR Green | %) E & PCR SI¥F 4 :

RSIV-P1: 5-TGCCACAGTCAGCAACACAA-3'

RSIV-P2: 5-GCACCAACACATCTCCTATCTCAA-3'

FrF% PCR 5141 9

RSIV-F: 5-CTCAAACACTCTGGCTCATC-3'

RSIV-R: 5-GCACCAACACATCTCCTATC-3'

ZHE T PCR 51904 8 X 3602 7 SYBR Green | %8G E & PCR 514 8 X i, 414 H 4% DNA
Fr B BE SN 570 bp, il 2% BH A FUREAE bR AE

R EI Yt R A KIEGBRA 7 A .
2.3. IREBRERRVIZEEN

ZHE A AT E R R 4 DNA/RNA FREGAFI & U, %F RSIVL IPNV. IHNV. SVCV
J VHSV 2R IR 5 B -70C IR A745 H .
2.4. RSIV tRERBYEI &

N T AFEIAT e E AR E ) RSIV PHMARNR, 7B HE1 RSIV H I BH(570 bp) weFE 2R . HAk
H: K RSIV AZERHEATH L PCR 18, 7531 570 bp M3 8724, M EARREER H U 3474 B Bl
YiERED] pMD-18-T #ifk b, #ALE KA H DHSo b, ik tEvake, $REBUFKL DNA, 44 4Lk
pPMD18-T-RSIV, Bl RSIV #ifEdh. BB 7A€ Bk OD260. OD280 Az H )5k DNA K
2.5.SYBR GREEN | R {&EHR

PL RSIV bRifE oA, KFHAE ABI 7300 %¢ 5% PCR {1 HiE1T SYBR Green | 4. ASZI6 K H )
Nk & N: 10 pL SYBR® Premix Ex Taq, 0.4 uL ROX Reference Dye, 0.4 pL #5149, 0.4 uL #5149,

2 uL 4%, /N 6.8 uL DEPC /K45 [ B ASARFARN 542 20 pl. NIRRT N: B56 95 CHiAE M 30 s; SRJE it
17 95°CAxYE5s, 60°CiEk 31s, FHIEMD REWRNES, 40 NMEHK.
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2.6. SYBR GREEN | |t BE &4t

N T SRR S SIS SRR, K E AT R AT 10 AR EERRE, fRIFHAE 1% ) Mk &P < 100 ng,
IR AR S SIBC EG o [R1E 138 575 403k FE A6 5 A 200~600 nmol/L, LA 100 nmol/L B i3 34 A T 18
INE () B B A o
2.7. REEIRWE

181 FH A K AT OGS BT R G5, W HRECEI RSIV A5 v o 53T 1k B 52 , 45 5k 4 % 10° pg.
FEA AT 10 R K RVIFRE, WO 7) . 4% 10° pg. 4 x 10° pg. 4 x 10" pg. 4 x 10° pg.
4x10" pg. 4x107°pg, 4x107° pg. SR CARALLT 51 ¥ L (1) SYBR Green | 7% % 5 & PCR [ M A& R
HEAT OB, MR 58 %7 v ORI R . RIS AR G2 PCR 5 i ORIt AT 9 89 )5, K= 1%
TG B L VKB AT LB, LUK 4 SRR N PCR M A BUY,  HLEE 2 Aoy ik BRI R B .
2.8. R

5355 IPNV. THNV. SVCV. VHSV ] cDNA 2 RSIV FrE i R, f2 B LLF# SYBR Green |
W E B PCR AT Y Y [ B o o HLp 1 45 BT %08, IRIEZ T i 1 5 At K A sh ik S EE Ak
RESEME RS R B

29. EEMTE
FE[A]— B, %F 6 ASAS[F R BE B BH PR BORLEAT SYBR Green | %6 %€ & PCR RN, BRNKSE
FEAl 2 ANEE . dEINE R CT EH, REZEmES .
3. BRSHR
3.1. SI¥IREREHER

MEL LT BLA 519Ky 200 nmol/L I, 5y 19 fh 2 EUAC BT B “S” RECHMIE, 742
S IRARARRT Y, 5 IR BTN, S A 519 — ARt 2 3, (R POLE S AR E
WRPZ (g ANy BAT B 0, B ARG T T (75 08, 3% 5 P09 200 nmol/L AE s 51 MRk -

/ Setup ¥ Instrument ¥ Results
Plate ¥ Spectra ¥ Component ¥ Amplification Plot Y Standard Curve y Dissociation Y Repor‘t\

785 Delta Rn vs Cycle

6.85
5.85
4.85
3.85

Delta Rn

2.85
1.85

0.85

12345678 9101112131415161718192021222324252627282930313233343536 37383940
Cyle Number

1) 200 nmol/L; 2) 300 nmol/L; 3) 400 nmol/L; 4) 500 nmol/L; 5) 600 nmol/L

Figure 1. The influence and optimized result of different concentrations of primers on RSIV-SYBR Green |
1. S|¥IRE 3T RSIV-SYBR Green | K iafnfiibss R
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3.2. RBENNE

HGIREN 4 x 10% pg ) RSIV ARitE S EGEAT S 10 (50652 RAVFRE, MR 7 DFRBRES, BAR
T2 WL BEAR , 2 B8 A IR OB 25 A EAT 52 B PCR N, 1531 T bR S AR (1) SYBR Green | 474 i
2k, Wil 2 Pron. fEEprfig, LLCT (N 30 WAR, 4RER, BAMIKEEA 4 x 1072 pg (107K &%
i o B «S” Ay i 2k, 2 87i% SYBR Green | 525 %¢ % PCR 1% RSIV %% # (4R Ay 0.04 pg,
M E AR B A FL vk (1] 3) 45 R B, il PCR HIRE IR A 0.4 pg (107°), t SYBR Green | SZF & & PCR
)R BUEAIR 10 .

Setup ¥ Instrument ¥ Results %
Plate ¥ Spectra ¥ Component ¥ i ion Plot ¥ Standard Curve ¥ Dissociation ¥ Report %
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7

6

Delta Rn

-1
12345678 910111213141516171819202122232425262728293031323334353637383940

1)10% 2)10% 3)107°; 4)10% 5)107°% 6)10° 7)1077; 8) BHAMEXIE

Figure 2. Sensitivity of SYBR Green | PCR for detecting RSIV
2. RSIV SYBR Green | PCR RHE & iNI4E R
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Figure 3. Primer sensitivity electrophoresis of PCR
[ 3. PCR 3|4 R BUE FBkE

3.3. HERMME

K R AL BT 2955 3% 1T SYBR Green IPCR 3147%} IPNV. IHNV. SVCV. VHSV J0F% 5 )
cDNA, FEMFIFIRMNZLT, 3547 SYBR Green IPCR #ll, WK 4 Fiox. 7ESZBrkeillde, FHMEA E A
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#EJY 30 NME WIS EE T . IWER T LUE RN Bl T “S” AR REY g ih g, HEl
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Figure 4. Specificity of SYBR Green | PCR for detecting RSIV
4. RSIV SYBR Green | PCR #F &M #&iM45 R

3.4. ESMNE

ZEEMREERER, X6 MEBEEITIE, BMBEEAENE 2 A TAT I N3RS B AR N #
YL, AR S(E ). UL LGRE, ARSLIGHTE BN R E SYBR Green | PCR 45l
R H BB TR, FEA AT DL A T B S R A .
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Figure 5. Replicate of SYBR Green | PCR for detecting RSIV
5.RSIV SYBR Green | PCR EE M1 U4E R
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4. WRELER

FLUANTRR TR IME, B AT MR T, R @O R R 7, AR R T B2
Wi, T FREEIR S REEEAT I, A BEARFF A R A R JE

XFHATHGER) RSIV BRI R B, &N A & B R BT GEH AR H R i 1 i 4%
MRERE . MR AR K, T E I e iR B S AT A . PCR 5k RSB HLAE
TR . LAMP J792 BRI I (V) RS =y, AERZ I VERE NS 515 %, BT DA B0 70— A o B pl
T R R R AR S P R R VR R A TS U O B 7R oK

SYBR Green | J7VEANTE E WG LG 52 EREE, BRAEMIE, MARHILEAR, ERZATI 515
THWHNEH . 5355, BT SYBR Green | VAT HEAT BLIKAT I AMEH BRI 258, 7o 0REE T 58 A 7
e 4, i HARKE ) b, DA PR R S B 58 i R 75 224 1.5 h BIR a], 2 ] — sl 96 A
FEdh, KORGEHE T RE SRS I 1], 38 A AR S i B RS I

AW TSI RSIV SYBR Green | PCR Al 77y BA R #R M AT se M. ZE OB ferh, Ak
NS BN DEPC ZKARE AT HEAT SR o E SR8 P A3 1A RS, JTURE BH T B v i P 1) 2% 2 257 SYBR
Green | PCR 77V I GBI, ArdfE b i1 2% PR T 581UE 0471 RSIV SYBR Green | PCR il 77 V0 ) £
PRI AT S o A 7R S 8 E A ORI A N B bR, AT ARG I %) 0.04 pg #EAR &, HLJT] PCR
ol R = 10 5. FRR RIS RO, Z7VEA IPNV. IHNV. SVCV. VHSV &= Ah/K A5
R R, R R, R LS R S RS Wk I 7y 2. B MG R I TR SR R
RrITERA R ESNE, & T8 52 a0 5 B T ekt H 28 RSIV (e il Fn s,
NIKFE SRR S W B B iR A T R B, TR AR . Ha R K A R R EK

e

EemE
WS BRI H (2020HK143) 1L 7244 H AR #4701 H (20180551285) .
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