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Abstract

In order to understand the comparison of the diagnostic effects of different methods for red sea
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bream iridovirus infection in ornamental fish, we explored effective methods for red sea bream
iridovirus detection to ensure the accuracy of the test results and to improve the laboratory’s de-
tection ability. In this paper, the SYBR Green method and fluorescent probe method were com-
pared and analyzed by amplification curves and Ct values using imported ornamental fish as ma-
terials; the PCR products were further analyzed by capillary electrophoresis and the developmen-
tal tree was constructed. The results showed that the amplification curves of both SYBR Green
method and fluorescent probe method overlapped with the standard control curve, and the Ct
values were within the range of positive determination results; the NCBI database blast compari-
son yielded fragments similar to the standard control. All four methods were able to accurately
detect red sea bream iridovirus disease in ornamental fish, which provides a reference for the se-
lection and application of red sea bream iridovirus detection methods in ornamental fish.
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1. 5|8

H YT 295 79 (Red sea bream iridoviral disease, RSIVD)JE T UL R AL, HRigH RE, ZAK7THN
Ak, B4 200~260 nm, JE LR N XUELOIR DNA [1]. %% 1990 E7E H AR IRE E kR K, +
BaH M, KRR I 37.9%. KWIATERE 7~10 1, /Kif 22.6°C~25.5C KM i s 7Kl
ez 18CULF, AIEMMF IR . HONTR 20 8 T AL 4u o S Ge SLHR TR 3 75 IRE R 9 44
AR, PERE, FXMCAEREA 2] MRRAEE ML, B EAREE, 2REAE; BATEK, 768 T
B 00 PRI R o T O U B AT BB AL 23 A B Giemsa e i i) 33 JE K 4R, A V2% 35001 (3],
— MR I AR SR L SRS A B AE R, AE M AIE S W s BRI PR, OBE. B R
A2, UIF, Giemsa Jett, WIESGH NSRS R H LR AHM, o n] fil B IR D) Fr, JEd i g 2
BRI, BUH BF-2. LBF-1 AR S35 70 35, H BRSO TR ORI [4]. ZEIm55F[5]55 &
SEAA AR T, AR LRI . Yasuhiko Kawato [6]i# i eDNA Wil #f 2 T 7% 137
RSIVD [FUBGLR, H AN Tk IR, DA R0 . A S & SLi = mibaiE. i,
K 2 Fh 0y 7 HE )5 BT R Ao AT 5558

2. MRlA*E

DA 2 S R A AR 0 5% F N A URBIE FE AT RE, BEAR G5 5147 o 4 FIRZ BRI BIGRFF) Sr (G 22 32 R 47 A PR
AT, DAOSONFHATIREE AL R AR IR I . BRI = RAEA R . e M 5 A 2 21
300 mg, AN 1800 uL ‘K% ddH,O, FH¥JALEERS 787> S B, T—80°C EiR R H i =k, F2H L%
LA 12,000 r/min4°C 214850 10 min, BU_EIH 200 pL 5552 TCAZBREES 4L 10250 b F T2 IR HL,
IONZLAA 200 uL FEABF K 50 uL, 72°CH¥E 10 min. 12,000 r/min {53% 50 1 min, BB 250 uL
ToK OB, T WATIRE], FENE O, B0R IR, I 500 pl #9025 bRl 2 B0k, B0 2R,
BN 500 uL 281, REBEO. B08E NENZRRER, R .
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TR R AR G B T IR YR AR AT IR IR A R A 7 o
EHRUT R B0 83 51 005 H Mohr ef al. [7], HAETAY TR BROERAR SR, 519
BN 10 pmol/L AR 4

2.1. FESEE PCR EEM

FE R SR A G 360 G I} i A B 2 ] 8 i 1) 3 R R 8 3 A% R AR MR B (PCR. B ERENE . TR 5
8C143), AT EZIY AN . BAREAEW R IINELIRY 3 B 16 nL, FCHHULRER 5 /R S 2 uL
H1PCR BRI 2 pL, ¥k R 5)R G, DNA BAREFSL 5 uL. PCR F G EIA B 41 R : 95 C TR 3 min;
95°CAEME 55, 55°CIRBK/AEM 40's, 45 MG, HRFRIE Cr AT Wbk e a5 Ry “BIvE” =5 “FH
.

2.2. SYBR Green 3Z40

{5 A ME#% Master Mix (WEMERE, 7TE461KO)NC & HTIR 519 TAEW, #HATmEy til. 5149tk T4
Y TREC ) B3 A PR 7] & B A LY DNA I BR(1 uL)INN Tag R A BT ZZ M EH 1mM
(5140, 200 mM K i E %R = REBR A1 1.25U 9 EX Tag DNA & HF(1E 20 mM Mg*" PCR 22 ).
PCR ¥ GBI R: 94C. 30s, 58°C. 60s, F172°C. 60s, fJafE 72°CE4AF FRFF 5 min, M
M Z 30 MG

2.3. ELAER KT
1 Qsepl BAHE HIKAX (WU JEEEEDFHEA R A A FiR PCR =k A7 B4 ik /i Bk
EEEINTR: 2 uL PCR P##i0N 18 uL i disulation buffer 784MR &, & M. ERT TLFLT4 B0 200 pL

1] Separation Buffer. 50 uL F147K . 200 uL 147K 30 pL ] Alignment Marker 1 30 pL [¥] Size Marker,
FE 5 = A0 0 AN BV B A R AR (BN ), B0E0,  EALSCEER .
24. MFRAGABREE

HY 30 uL (1) PCR P29 R0 Fir s B B9 28 B NiF5IY), A8 A TAY TR R A RA
BEATI R, W05 [ 5K () 7 A R R 3 B o A8 MEGAG %) Neighbor-Joining Tree (NJ 4F#245417515)
AR ARG R EM[8][9]. KH p-distance JiERAGFSALEE S, FHAFHBEAL BE B kAl AN A
R FEBR B 48, i 1000 X bootstrap SKE . RG K BT EEME, HIEME > 50%NA{EE[10] [11].
Ll Nervous necrosis virus coat protein mRNA (DQ864760.1)5%, 1 KRG K B W E HG AR .
3. ZBREH
3.1. FENEE PCR &N AR IHE

H T2t € & PCR AR LA IR E A y . RPEIRECH x B, e B irfs B0 et 2k, B
TR 45 SR o A RN A T TR DU AR A 2 g 7 g AT VR, DA SR 2 I e e o 1 A A g h
(Bt i A HE . GG 1 AN T AT Bt i S A BR O G 28 e M A i) S A3 i 28 G Cr {8 PIANFH
P 2R A H BB AR S AU I 2R B Cr E/0 T 30.0, Ui BRIS AR UERT & R . MR ARE S (5147) i,
Ct {65 20.57, HHIHEMIBESE K, FmzEA R .
3.2. SYBR Green JE# M H BT R R 5

7)€ & PCR (SYBR Green)/2 AR N5 T8, @IS ST EER, qPCR {UERY
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Figure 1. Amplification curve of red sea bream iridovirus disease

B 1. BSREIRmRE 1Bihsk

Table 1. Ct values corresponding to the detection of red sea bream iridovirus disease

= 1. BYMIR RS LT R Cr &

i 44 B FEAR TR Ct{i
Positive 21.17

Positive 21.39

RSIVD Negative N/A
Extra N/A

5147 20.57

M2k, FOREREA PCR IEFE Wi 2R, i XA AR, BT sesl &t i3 2 P IE
PR TRAZMN, BERNABET, SMERRSO0KT G R BT, IR R B0 K. N
B Cr B S AR 82, KRR CofE 2116, HASFRPERES —FE M BLILAL R S AP I ih 2k, WK
NFAERH o LLTEOEAE 5 BER (M AL AR B BLOE A AL AR FE AL SR AR K, IS BlE 2k, 52
PED™ 38 (A7 A I 2R — > SR 0 e, 2 P R TR s (0 T e 5 R (1 T e ) L B LR SR Y g
VLR S B EAG Y

3.3. BRERKSUEN L YT RS

5B UK AE R DRI RSN MR A BOR /e S5 R A 3 Bz, AT E Il 2
TRHMERD 5147 BEAEEA, B 3(a) A BTUCRLBE 4, FELIKI H L BER 565 bp,  FLAEAE A EAT RTE
Alignment Marker (20~1 K) H7E %30 [l ] 2 064520, BB 51 W0 e vE s, PRI BOROREE R S & 3(b) B A
5147 FEARUERE, HUIKIH FrBOK/NA 581 bp, 1% 7 BYTE Alignment Marker (20~1 K)JEFEI{E K, 5147 #
AV AV . FLARL R B S A BOR /NN 570 bp, ARIE BN KA B AR E£10%3E Bl 9 17 3@
THEARGEE, BRI 5147 FEAN BRI IR AR o 18] 3(d) NN B, PIAMFEARIITE R AL
TR P T4, AER NP
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Figure 2. Amplification curve of fluorescent PCR for red sea bream iridovirus disease
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Figure 3. Capillary electrophoresis
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3.4. IR R G4 BHRaE

SRAFHIFFFIAE NCBI Lo 5g 5, SRATIH BT 3 A doe et (8t . 48] 4(a) o E EACRBENLILIC
ATRENE, E SN, FPAIMILAC . E BT 0, FEARUIN]SE A LRl b Hrboxt ERFPSIHC EE D 533 bp,
EHRUEH Iy 524 bp, HH1 520 bp ILAC . HIFFIECAF, SR A E A B HRAT R 7
ZAHNT I 12 AMEHERR T A, W 4R, Xt 5147 FEARRFAILLY, MET REKEM. RS
KEWERY 12 MZHERFSIF, A 105 ROy SRR S Bk, 55— 0PN NES %
Feol, FRHULEXT MR SR AR 5147 J9BEAS i .

Red seabream iridovirus iscolate KagYT-96
Sequence ID: MK689686.1 Length: 112710 Number of Matches: 1

Range 1: 19678 to 20199 GenBank Graphics

Score Expect Identities Gaps Strand
944 bits(511) 0.0 520/524(99%) 2/524(0%) Plus/Minus
Query 10 cccccATTCGTCAAGCAGTGTAGGCGGTGGAGTAACATCATCGGTGTCTGTTGGCAGCTC 69

Sbjet 20199 CCCCCA-TCGTCAAGCAGTGTAGGCGGTGGAGTAACATCATCGGTGTCTGTTGGCAGCTC 20141

Query 70 AC?T?T??%ACCTAC???{?TTTGACTGT????{TAGATGCG??T?T%%TGGCAT?{??T 129
Sbjct 20140 ACATGAGACACCTACACATGGCTGACTGTCAGATGAGATGCGGCTGGCGTGGCATGTGAC 20081

Query 130 GG{?T?f?fAGSGTGTﬁ?{{T?AGCTTGATWTTTWAFAAFAT??T?T%%TPATAFT?TTT 189
Sbjct 20080 GGTCTGCACAGGGTGAGGTTTCAGCTTGATGACAGACAAGATGGTACCGTCATACAGCAC 20021

Query 190 CA?T?f?{?CTTCAGﬁT?{{T?CTGCTGTT?????CTACATG???T??ETCGCCA{%ETf 249

Sbjet 20020 CACTCCATGCTTCAGGACTTCACTGCTGTTGCGGCCTACATGGACCACCTCGCCATGTAC 19961
Query 250 AACATGCTCCGCCAAGAGGCTGTTGCTGTCGCTTGACCAAACAATCTTCACATCAGTCTC 309
Sbjct 19960 AAéA}éé%éCGCCAA&A&A&}&TTGCTGT&&&%%éACCAAACAA}é}%éACATCAé%&}é 19901
Query 310 TCGAGGTACCCCGCAGCTGAGGGTTGTCGTCTGGTTGTCGATTTCCAGGTTATAGAAGGT 369
Sbject 19900 TCéiéé%AéCCCGCAéé%éAééCTTGTCG}é}éé%TGTCGAT%}ééiééTTATAGAAéA% 19841
Query 370 GGTGGCATGACTATACGCCACAGTCAGCAACAGAAGAAATAGCAGGGTTGCCATTGCTCA 429
Sbject 19840 GG}éééi}éACTATAééééAélGTCAGCAAéAéLAGAAATAGéAé&é}}GCCATT&é%éA 19781
Query 430 TGTAGGTATGATTTACAGTAGTCACATATGACATGAGGATATTCAAAATTTTTATACAAG 489
Sbjct 19780 TG%Aéé¥A%GATTTAéAé}Aé}CACATATéAéA%éAGGATAT%éAAAA¥TTTTATAéAAé 19721
Query 490 TAAAAGATGTTCACTGTGCTTGAGATAGGAGATTGGTTTGGTGC 533

[T [T I11] il
Sbjct 19720 TAAAAGATGTTCACTGTGCTTGAGATAGGAGATGTGTT-GGTGC 19678

@

Red seabream iridovirus isolate 17RbGs (OK042109)
Red seabream iridovirus strain RSIV_121 (MT798582)
Red seabream iridovirus DNA RIE12-1 (AP017456)
Red seabream iridovirus isolate 17SbTy (OK042108)
Red seabream iridovirus genomic DNA (AB104413)
Red seabream iridovirus genomic DNA (AB006954)
Red seabream iridovirus (JX522534)

Nervous necrosis virus coat protein mRNA (DQ864760.1)
Red seabream iridovirus isolate KagYT-96 (MK689686)
| Red seabream iridovirus isolate SBIV-V12 (ON743042)
Red seabream iridovirus isolate SBIV-VP13 (ON740976)
Red seabream iridovirus strain (AF506370)

0.5
(b)
E: 15 WHIET N GeneBank B3r 5 B LI AR REUFARCKRB AL BI RS, 2 B BB ISR G R &
R .

Figure 4. Constructs a phylogenetic evolutionary tree based on gene sequence alignment
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4. g

FHUTR R (e N RGN S sl WA BERe i 44 5% ) FLSE I — KW Beii, =t 5Kz
R R I H o« AR AR SR R . APERARILT, 4K IR LIS U R R,
HEL 7K IR i B A R . AL HHET R F ) SYBR Green 700 E # PCR i%, SYBR ZekHA
SLERE SRR R, BEOSARRR Y AN 519 — B AT 09 dsDNA, JTEL SYBR JekhE R feidid 514
ORORUERF 571, EAR R A5 PR A8 i 2020 0 Wy, 38 S AT 8 RLREI FBL Pk SYBR JRRARI L s 2 T . L
JEABAR, X DEOCIRET AR LR € AL I BUEAT e VRGN s S CERBHIR R SAs Ny ik R e df . %
VEfT L, (HATREAFAE BT BRI, AR T BEAT G Se ik KPRl FIHIBAE ik, masERk, £
I, RFRAFH PCR P WEAT LR A BOR/ANINSE , BAE UKW Fr BOR MR B ¥ — FFE U AA
BRI, T, A REMEI A, (BB A R 5. FEA A R Skt s P 20 #7 Xt
FEREEXELF, SRS HEME R, (H PCR § Wi NAAAE Y WA RCE MR T RE, HARERONE %, T
Fer= i BE R . PRI NCBI B4 FEEAT IR AU LLXS, M RGR B, T & FONITR 25 (1 B R 21
B TR A, R R R R VAR A e SR AR et o X AR A AE £ SR AL R
F1, RIS B FRAE T S R B 0 B (A% 4, D 1 R IR IR S I R

E&WE

WL SR H (2022STK004;  2022STK005).
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