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2. DB HERSFOKTSEMm¥BE L 201306)

WZE  AH R L+ R B i % & (Decapod iridescent virus 1, DIV1)E K % & & & B 4 ¥ )7 7] %
it 4, BT DIVI B3R5 %84 3 (Loop-mediated isothermal amplification, LAMP)# 3l 77 7% ,
F UL pMDI8-DIV1 JFTA AT & R A2 7 F AN REUE . Bllss R EEHATTITE. £RE
7, W R ROLIR R 64.4°C Ak B By 25 ul BRI & H L4 2.5 pl 10xIsothermal amplification
buffer. 4.0 mmol/L Mg*". 1.2 mmol/L dNTPs. 6.4 U Bst 2.0 WarmStart® DNA % 48 . 0.8 pmol/L
EvaGreen“#7 4.4 pl ddH,0. % 77 3 6 0ll R 4UE T IR 4 3.54x107 # I/ K 55 5 4F BT 7 0 22 (EHP) . %t
RVE AT R AR I 3097 B 75 1t A (VPamenn) « X EF 0 30 5 B AT R 2 (CMINV) 2 32 T K3 i 241 435
39 % # (IHHNV) . @ 3828 4457 2 (WSSV) . R 4% A4E % (TSV) A0 & 3k 2 (YHV) % £ ZiF %
WRERERARXXRE b ; EARGWEEG MR EM, L GeneFinder®## EvaGreen”3 ¥ £ & T R
BN, G4 LRI H 7 ET LI DIVL 37 it 5 R GUaill . ARFF 5 Ly DIVI-LAMP %
B3Ot BRI AR O ok B R AR AR R, LA KR R DIV B E
' DRI A M AR T Fra sk RS, A A TSR L P T & DIV B S T8 fo i 4%
KR + R H AR #F(DIV]); i 40 %6 % (SHIV); BRF % iR 9 8 (LAMP); &l 77
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vannamei) 18 & B . Bl 5 JLAFR B9 AT 27 R A R
FEVE G . AR VLI WL A
3 DX IR 7 5l PG XTI o 24  SHIVAS H (Qiu et al,
2017, 2018). XuZ§(2016)WF5% 7~ , 41 ZLES MR (Cherax
quadricarinatus) " 43 &5 £ (1) — Fl i % 5 5 (CQIV) X
LA R IR 5 A B B0 1

SHIVI:H 41 BUEEDNA, KEZM166 kb, 5
CQIV Y HE K 4 [F] I PEH99.97%, 20194F, [E Fris 75
FRT B SW ZHEERA R, ST R
H &1 % 8 1 (Decapod iridescent virus, DIV1), FfK5 H:
A AT R0 # R0 — 8 E—— 2 B % 5 8
(Decapodiridovirus)(Xu et al, 2016; Qiu et al, 2017
2019; BEIE, 2019). HET, dr@mERA 64 g, H
o, Bk 9 7% J8 (Ranavirus) . Bt K 4 Ff 95 5 B
(Megal ocytivirus) F1ik [ 2 Ji55 27 J& (Lymphocystivir us)
oy m] e 1 2 S5 ME 5 ¥ (Chinchar et al, 2011; Kurita
et al, 2012), fl4n, KEUT 5 # (Giant seaperch
iridovirus, GSIV)/g#t 4 G 8 KM (Andrias davidanus)
SR M ZMEER A2, I BE TR T R 5 R A
W TEKRITEGEE, 2013); W0HT N A BE i %
/7% (Singapore grouper iridovirus, SGIV)I <5 | A1
BE 4 B, R A B £A SR G (Y & J (Teng
etal, 2008; Li et al, 2014). 55 & B, DIVIAJEY ML
YU UF . 203 A . B [GIE BT (Macrobrachium
rosenbergii). 3 [ )5 HF(Procambarus clarki) f174 &
I ¥ (Exopalaemon carinicauda) i i Ifil 2 23 1 1fiL 41
JL, AR A B S A [ 4, 40 A BT PN AT D B e £
HR(Qiu et al, 2017, 2019), BYLDIV 15 (K% H B
SRR B AR . SIS B ke WS TR
SEMR(Qiu et al, 2017, 2019),

HET, DIV1EYK: I 3 224K i Qiu%F (2018) & T
ATPase # [F (GenBank % 5% 5 : KY681040) # 7. )
TagMan R £ 52 i) 2¢ Y 72 2 PCRAITE U PCRAG I Ty 7%
(MR5¢52, 2017; B3, 2018). 1 TDIVISZHHEGE

PCRJ5 & X AN A 1 £ BEoR ey, AU (el , g
T8 SR A HRORE B A7 5% KB X6 MR 2 A 1 BRI T PR A
S 2R P 1 (Loop-mediated isothermal amplification,
LAMP) HA #8508 5 . P yg s e | ey 1 e
32 R A SRR A, B R G H T A4 0 (Priyanka
et al, 2019; Jiang et al, 2012; Shirato, 2019), HFT ¥
JZ TGS s A R SRR O B i i
Kl (Notomi et al, 2015; Wong et al, 2018; Silva et al,
2020), Hit, AHFGEHEETDIVIRY FEARGEH A
S T HLAMPREMELAR , LU A DIV 1 i Y 52 55 28 FHE
LRl ADECE N E ¥ N

1 #MR57FE
1.1 SEIE# AL

Z7% Qiu F Q01N Ik, XMW H IR H g
FRE LA URSEA T DIV N TIRGL S8, I8 FH 3 [N
41 DNA $2BGAF G (R, o, o AR B
FEG A B 4H DNA . FIFH NanoDrop 2000c il
EFTIREL DNA ) i & M1k & (Thermo Scientific,
Waltham, 3E[H), SA/5, ¥ DNA {R1FT-80°CUkAi#%
F o 5 P20 0 R JFF B B e (EHP) . 3RS0 T I
INFE I R I K R (VParenn) « X HR AT 56 57 A 955 2
(CMNV) | & Ye ¥ fz T K i 4 2% 36 8 9% % 75
(IHHNV) ., HBREZE GG RE(WSSV) . Bhhiss & 1E0s
B (TSV)FIE Sk 5 (YHV) 2555 J B A R 14k U6 T
EH L=,

1.2 DIV1-LAMP 3| 4%t

AWFFE M Primer Explorer V5.0 #f4:, AR5
DIV1 A& 7 & [ 3 A J¥ 5] (GenBank % 5% 5
ATES87157.1), #it 7T 3 %F LAMP §" 85 [#1(3 1),
G2 ZNGIW . 2 ZA051 AR 2 519, ik
WA TR ARA RA R G BOZ5 14

%1 DIVI-LAMP R Fi5|41F5)
Tab.1 Primer sequences for DIV1-LAMP assay

EIk/EAR 52l

Primer name

Primer sequence (5'~3")

£ MCP J [ v (4 i
Sites in MCP gene (5'~3")

DIV1-MCP-FIP

DIV1-MCP-F3  GTGCCTTGTAGTAGGGTTC
DIV1-MCP-B3  AATCCAAATGTTTGGTCCAA
DIVI-MCP-LF  AGATCGTATTCCCGTGATGACT
DIVI-MCP-LB CTGATCTGGGTCGAAATCAATCTT

CCGCAAACATTAGATACGAATCTTCTTTTATCAGTGAGAAGTAATCGGC
DIV1-MCP-BIP CCTATGGGATCGAATGCGCTTTTTTTACACAACCGCATCACC

332~356 TTTT 290~309
359~378 TTTT 419~436
270~288
437~456
310~331
379~402
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1.3 DIV1-LAMP & M &E&EH4

DL DIV PR IR, 25 ul LAMP #1462 Ly
KA 415 2.5 pl 10xIsothermal amplification buffer .,
4 mmol/L MgSO4. 1.2 mol/L Betaine. 1.2 mmol/L
dNTPs. 1.6 umol/L DIV1-FIP/BIP. 0.2 pmol/L DIV1-
F3/B3. 0.8 umol/L LF/LB, 6.4 U Bst 2.0 WarmStart”
DNA 4. 0.8 pmol/L EvaGreen® & f 7k, T
SERF2¢ % 7€ 7 PCR {{(Bio-Rad, California, 3% [E)Hi%
B 8 MR EHAE(58.0°C~68.0°C), KLY 50 min (50 4
PR, - MEFF 1 min); MgSO, &k EEHIE 3.2, 4.0,
4.8, 5.6 mmol/L, dNTPs ZykE#E 0.8, 1.0, 1.2,
1.4 mmol/L #47 e WK R IEAZ LR ALk ; Bst 2.0
WarmStart” DNA R4 Hi % IE 3.2, 4.8, 6.4, 8.0,
9.6 U JEATEIN; HZIRYKE EvaGreen™& i B 43 il
M4 0.4.08. 1.2, 1.6, 2.0 pmol/L HyF M= STk .
AR AR B R 3 AR, IR 1
C {1 SD {H 3k H e fE S b 2% o

1.4 DIV1 B RAFRAE & §l &

PADIVI MR A5k , il DIVI-F3/B351 %)
HEATPCRY 1Y, AREXDIV IR R H (% F B, 4t
11 H By F BedE ApMD18-T#i {4 (TaKaRa, Ki%,
B )R AT 5 e RN S0, X000 P 56 A 1 4 1) S
KEEF ., A, R B0 5] & (Omega Inc.,
Norcross, 32 [E)$EH pMD18-DIV1Jii 7, F| HNanoDrop
2000c il 5 Rk B . FHTEZE vk pMD18-DIV 1 it
7 105 66 B A7 B TR bR iy, B T80 CIRATF 45 .
1.5 DIV1-LAMPZ T R E G I0 FARAE B B9 & 5L

{6 IR R B 1Y pMDI18T-DIV1 Jiiki(3.54%10°~
10° ¥ D1 /52 7 ) M1 JG RNA il H,0 5 B , 3515 DIV
) LAMP 434 1 2 LUAf o 1207 36 kil 2 s, il
F BioRad CFX96 (WA 6.0.14), DAY IHAY CfH
(Y)RIXF T pMD18-DIV1 kL FE (155 85 () A b
M. BMkERE3NEE,
1.6 DIVI-LAMP & #7437 HHR 10

435 2L EHP |, VPaupxp . CMNV | IHHNV, WSSV |
TSV Fl YHV 855 it () BH 4 DNA 5% cDNA Rtk ,
K W AR SE B g7 1 LAMP 7 ke Stk o s LA
3.54x10° ¥ 01 /)2 )% pMDI18-DIV1 JFiki Sk B X} BE
VIARIEGE DIV [XTER412] DNA FHMHEXTIE, DTG
RNA 7K Ry 25 IR RE

1.7 DIVI-LAMP FiEAEE Hf T =R
iz BRI 5L sh ) A 41 21(OIR) /KA shns iz

Wr T ) H ARSIy R A T B R, X R ST I
DIVI-LAMP Il J7 2 i 47 W] 52 52 P ] 8 9 4
Mro LAMP #0740 N T EE A2 MDA, SR 10 £%
VAR T A RS TR 1) SR SRS, X A VR B A AR T
3 UCFATINGR, AR EA TR A (9 C S X {E A
P22 (SDYA IR N AR R B CV, n] B LIS
[ 5L 2 SR8 25/ LAMP Kl 5 2 b S0 s s o
P isoe Mok IEE , JERIH SPSS F iR %
T 24381 (One-way ANOVA)XT 3 C {EE 1722 5
FVESHT

1.8 DIVI-LAMP 753t SEER#E R B I8

FIFHABFSE 7 7 LAMP J7 3% A T DIV
(149 PLGA I X A it 247 2 P 4307, [l s, 1A TaqMan
PEGE fE PCR X LIRSl A7 e MR i o i, IF
Xf H DIV1-LAMP £ 75 2% Fil TagMan %€ & PCR
O TS

1.9 EF FTA =51 LAMP ] DIV1 I3z s /7%

FIFH 1.2 pl GeneFinder®#4ft DIV1-LAMP J Jij {&
Z T EvaGreen®, I i x Kh B 57 39 g & 14
200 ul PCR/MVEE M, PCR ENEIN 30 pl DIV
LAMP J 13 FTR R (AN S AR A28 6 e B EvaGreen®);
% Whatman FTA R3E045, FIAHHARE 4 EAT
JRYL DIV B PLGR XS B 2R R S 2 R fdt e X R 2]
LULTR , BRI IR & 30 ul DIVI LAMP
J N R ) PCR /NP, RIS, 14 BH X R
BT R 7E 64.4°C 51N, {3 50 min, #R)5, @
AE 90°C 4 T AR 3 min i T B 7 35 Y
GeneFinder" Y BHI & A LAMP W FURM, 58k
PR YA, PCRANE A Y G B, W oR
hme ek, FWFEES N DIV BHTE; PCR /MEN TG
P A, MR R, RUIEESCY DIV
B

2 R

2.1 DIV1 i LAMP &M1& 2 &1

LAMPHLALSS SR R, 90 50 IR 7E64.4 CI
CE (15.44) F1 5 & [0] CE 45 #E i 25 (SD1E )(0.09) 5 /)N
(Blla), fE64.4CH LT, LGBy HCHHE
52 MR CAA bR HE DR 22 50/ BUAR 255 N vk de e
ERER, Br AL (Y18 5N R A &R H INTPs Al
MgSO, 4 B2 43514 1.2F14.0 mmol/L (El1b), Bst 2.0
WarmStart® DNA R & i 1 fl & 4 6.4 UK 1c),
EvaGreen™ Y Tl H-~0.8 pmol/L (A 1d).
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2.2 DIVI-LAMP 5t REIERIE SHRE & E T F) LAMP K 77 3 X6 SR AR A ASE I T IR T IG 2 3.54

AL G B LAMP J2 04 2 5% 10 A546 BE 7 B
) pMDI18-DIV1 Jiids i fdb s, 4558 WoR,

10 £ U1 /LN o 7E 3.54%10°~3.54%10° $ U1 /fz 1 (1)
TR FEJE I Y, pMDI8-DIV IR e B %%k

FORLRIEAAE 3.54x10°-3.54x10° P DR st ipyzy LT INEONE CRZ MLILAT RAF AOZRAEICR (B 2b).
RIS B (A 2a), WIIABICE Y DIVI  FORRMZON C=2.918 Lg(S9)+39.331, R=0.996,

0r, 30 -
30 -
20
£ £
o — o
g )
§) O 10
10
0 0
68.0 675 66.4 644 62.0 60.0 58.7 58.0 32 4.8 64 8.0 9.6
JB KR E Annealing temperature/’C Bst 2.0 WarmStart® DNA B4 &=
Amount of Bst 2.0 WarmStart® DNA polymerase/U
51, 257 4
20 20
B8 15+ Bisr
S &
o 10 o 10 -
5F 5+
0 " S . 0.9 % S, 0.9 % D 6.9 % . 06 B 04 0.8 1.2 1.6 2.0
q). N u. ﬁ). (\). N k. 6. f}). N u. L). (\>. o v. ‘). o . .. B .
> Q%’Qﬁbw IR NN NG \(}\,'}ﬂ NN \:}\’}" NG EvaGreen®f& Amount of EvaGreen®/(umol-L ™)
dNTPs il Mg2 ¥ & Concentration of dNTPs and Mg?/(mmol-L™")
K1 2 HICRREE(DIVI) LAMP 2R A R 111k
Fig.1 Optimization of DIV1-LAMP reaction
Amplification 35 - Standard curve
4000 a b
30 -
3000 25|
3.54x10° 20
2000 [ . [&F
E 15
1000 [ 101 y=—2.918x+39.331
) 5t R?>=0.996
0 1 1 Z = ! ! ! b 0 1 1 1 1 1 ]
1 5 10 15 20 c 25le 30 35 40 45 50 3 4 5 6 7 8 9
yeles Log starting quantity
—1000 ~
K2 A2 HIDEMREEDIVI) LAMP J5 ik Ll pMDI8-DIV 1 BURLFR T A AR ™ A 47 3 it 28 (a) b o i £k (b)

Fig.2 Amplification curve (a) and standard curve (b) of DIV1-LAMP detection method by
using pMD18-DIV1 plasmid standard as templates

a: LUBBEERBER) pMD18-DIV1 BURARE M B 4 3514k, pMDI18-DIV1 Jiuh: (145 D14 .
3.54x10°, 3.54x10%, 3.54x107, 3.54x10°, 3.54x10°, 3.54x10%, 3.54x10°, 3.54x10? # WL (L FH);
b: SN A AR AR (pMD 18-DIV 1) JBURL I B2 X BB AN C, fBL =2 [1] By A i th 48 7 2

a: LAMP amplification curve of serially diluted 10-fold pMD18-DIV1 plasmid. Copies of pMD18-DIV1 plasmids:

3.54x10°, 3.54x10% 3.54x107, 3.54x10°, 3.54x10°, 3.54x10%, 3.54x10°, 3.54x10? (from left to right);
b: Standard curve equation between log concentration of pMD18-DIV1 plasmid and Ct value.
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2.3 DIVI-LAMP 44 R4 16

LI DIV1. EHP. Vpaupnp. CMNV | IHHNV
WSSV, TSV Hl YHV % £ Z IR0 DNA 5 cDNA
SRR AT DIVI-LAMP A& 545 S0, 485 58 ik
N, FUR YRR A DIV FHPEARZRR Y, P8
A= A ST B e, A D 1 A% R 24 0 FH 4

4500 - Amplification

3500 |

2500

o |/ sHIV
1500 |/EHP. Vpamo. CMNV. THHNV,
/| WSSV, TSV. YHV,

500 - )/ BIPERT R Negative control
[ e m— i i (— T i [i—
. 13 17 21 25 2 41 45 4

sl S 9 B 1T 5 29 33 37 5 49

Cycles

K3 HEORE 8 (DIVI) LAMP J7 ik 15 ks 52k
Fig.3 Analytical specificity of shrimp hemocyte
iridescent virus (DIV1) LAMP assay

P 3), ZEERUH, AU HESLY DIVI-
LAMP J7755 F 3R H Al 5 O %) X6 g0 I 638 SR
ALRE S PERIN DIV,

2.4 DIVI-LAMP AR EE M EH 5

PL 3.54x10°~3.54x10° $ D1 /[ )3 ) pMD18-DIV 1
R FRE SRR, X DIV1-LAMP #6390 J7 325 1 7]
BT AL . SR EBR, ERGHERIKE N
3.54x10°~3.54x10° ¥ 01/ b (IFE Bl M, DIVI-LAMP
G 53 £HL PR AL [ A 0 A 8 S R B0 V43l N T
1.89%F01 1.63% (3% 2), 1hd FHAE tHe kS R A A e 5 91 BBl
ZIT IR R R TR

DL 3.54x10°~3.54x10° 4% D1/ Jo A9 J A b o i 4
AR, £ 3 AR SEK E A (T DIV nf 833
AT, AR R FE BRI R BE YA A DIVI-LAMP
SN AL CE ) P EYIR T 0.05 (5% 3), UL
WEET , %Y bR i 255 B ARG ) A v i i
LESARE . ARV # A DIVI-LAMP ik
FEAN R 52 50 38 A B8 B A7 n] S 3k

2 TRBEMEFEEDIV]) LAMP #&NERNFEEDES 4

Tab.2 Intra-assay and inter-assay variability of DIVI-LAMP assay
B S U 20N Intra-assay C; — 2l 7] Inter-assay C
Copies of plasmid standard “F-¥{f Mean  FrifEfki 22 SD /;Lcj:ﬁf& FHIME Mean  Arififi2E SD B 5F RELCV/%
3.54x10° 12.15 0.15 1.21 11.66 0.04 0.32
3.54x10% 15.23 0.23 1.51 14.62 0.04 0.28
3.54x107 18.43 0.13 0.71 17.76 0.17 0.94
3.54x10° 20.92 0.02 0.12 20.53 0.13 0.63
3.54x10° 24.40 0.24 0.98 24.04 0.23 0.94
3.54x10* 27.05 0.42 1.55 26.14 0.43 1.63
3.54x10° 29.51 0.56 1.89 28.72 0.26 0.92

%3 DIVI-LAMP S #TiA84HE T 7%
Tab.3  Analysis of variance of inter-assay
variability of DIVI-LAMP assay

TR RT VS DL 2l [&] Inter-assay C,

Copies of plasmid standard F [=]
3.54x10° 1.254 0.325
3.54x10" 0.705 0.448
3.54x107 4.074 0.114
3.54x10° 2372 0.198
3.54x10° 1.537 0.283
3.54x10* 3.273 0.145
3.54x10° 0.833 0.413

2.5 DIVI1-LAMP 75 % 34 Ilfs PR & 5 B0 46 )

ARG N TIRYE DIV 3 d J5 Y 40 JB FLgh it
HREE T (S5 20191114001~20191114040) 5 51 47

LAMP £l Fl TagMan 265 5 PCR #gill, Z558 5%
AN, 2 PO R F R T 107 copies/ul FURE S E
PELSIRIAR—F0 MXHR R KT 10 copies/ul A
SrFESL, LAMP Jrikkill 255 5 TaqMan Zé%E
PCR a5 5R_A—20(FE 4), VAT EAEH T
Bt DIV KT 107 copies/ul HIFE S .

2.6 ETF FTA kF1 DIVI-LAMP FiEHIXT 8RR
DIV1 IR 3718 3% 46

B4 BTG DIV Y FLAN XTI 12 2 FE it
FLANERTUER, FF Whatman FTA K337 6 & 82,
BRI AN B GeneFinder®. % DIVI-LAMP "
B4 R FIRIK R B9 PCR /NG RTS8 30 9 16 17 10
50 min f5 AT B, SR BN, FHMEXT A 4 B AT
JEYY DIV 1Y FLYREE X IR S X W ) PCR 8 N &
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% 4 #|H DIVI-LAMP # TaqMan 3 E 2 PCR 77753 A TR DIV FLEYIE 33 4R B 48 45 SR
Tab.4 Detection results of DIVI-LAMP and TagMan qPCR for L. vannamei samples artificially infected with DIV1

PEA LS e bwan  LAMPREER | TSR Lave s

No. of samples Result of Real-time Resul;sc;t;}lj AMP 1 No. of samples  Result of Real-time Resm;sosi}lj AMP
PCR(copies/pl) PCR(copies/pl)

20191114001 1.95x108 + 20191114021 3.67x107 +
20191114002 3.63x10° + 20191114022 3.81x10° +
20191114003 2.89x10" + 20191114023 1.31x10* +
20191114004 3.59x10" + 20191114024 3.63x10* +
20191114005 3.16x10" + 20191114025 3.80%10° +
20191114006 3.94x10° + 20191114026 2.60x10° +
20191114007 3.20x10® + 20191114028 2.42x10° +
20191114008 1.02x10° + 20191114029 8.55x10" -
20191114009 1.80x10° + 20191114030 1.24x10° +
20191114010 3.79%x10’ + 20191114031 8.53%107 +
20191114011 5.72x10" + 20191114032 5.64x107 +
20191114012 1.66x10° + 20191114033 9.48%10" -
20191114013 2.78x10" + 20191114034 2.05x10* +
20191114014 4.17x10" + 20191114035 1.95x10* +
20191114015 9.37x10’ + 20191114036 6.25%10* +
20191114016 1.09x10’ + 20191114037 5.11x10" -
20191114017 1.36x10° + 20191114038 6.10x10" -
20191114018 6.36x107 + 20191114039 7.81x10" -
20191114019 1.11x107 + 20191114040 1.04x10? -
20191114020 1.49%10° +

H: “+7 FIKN DIVI-LAMP kil 55 SR 2R, -7 3R DIVI-LAMP 45 5 2 17k

Note: "+" indicates the positive result of DIV1-LAMP assay, and "-" indicates the negative result of DIVI-LAMP assay

K4 FIH FTA KA1 DIVI-LAMP J5 3% Bz K600 ML4A U

XFURRE S DIV
Fig.4 Results of on-site detection of DIV in L. vannamei
by using FTA card and DIV1-LAMP assay

P: BHPEXTIR; N: BIMEXTHR; S1~S6: FLANEEXTHRFE
P: Positive control; N: Negative control;
S1~S6: Samples of L. vannamei

Betak, S DIV BHME, i BT IR K 2 R R FL
NI UREE S XTI Y PCR 45 N R L0{0, i DIVI
FIHE(E 4). 45 R Ui, FIF Whatman FTA KT
MM H 4, 455 MRY% k. GeneFinder il T4~
W N R/ NE NI TR, T LSBT YL DIV X
LINERERE VST X gl 8

3 it

AT DIVI EZEAeHEAKEREEIT DIV
) LAMP ¥ 34514, ik LAMP OWREE . £K
FZH A B FN R 2 ) JE Ay 1 57, T DIVI-LAMP SE R}
DEICRGIMFEA . A AL BF AR R B2 JE I, L)
SRASY 14 I R de /)y CAE AN SD E R B AR, #fE k)G
() DIVI-LAMP 4 34 i B R S AR 3R, 5 g ik B 7
64.4°CH et AL/E M RN IR R B MgSO, #
dNTPs ¥ JF 4354 4.0 Fl 1.2 mmol/L, Bst 2.0
WarmStart® DNA R4 EvaGreen™ i 7351 4
6.4 U 1 0.8 pmol/L, 1%H A it Bst 2.0 WarmStart”®
DNA RABTHRY 1, R EvaGreen"YekHs
AN TR, RERSSTINXT DIV $BEE K Y 52 96 G p
AL

DL 10 F5 4% 3 BR R B pMD18-DIV 1 JFH Ay A6
Wy IR m b &SRB R, &
3.54x10°~3.54x10° $% U1 /5 i 975 BB, A B A ik
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EXHESY I CGCHEHNERIFHLMEXR
(R*=0.996), FIH 4 CAH 1 AERIEAS AR A5 D
B, XERATEIRIREIEFIN, ASWF5E 0 #ES2 1) LAMP
FEAER DIV 2 R p A sk T H . a2
A X LAMP SERFZGE # TR B, HF
LAMP 2 A B (e, S a1k E <1000 #5 D1
B, an AR T B X B S8 C (R G R EH
TR (Mori et al, 2004; Suzuki et al, 2011; Wei et al,
2013; Zhang et al, 2017), AHWF5EH, DIVI-LAMP 7E
ICHE DUR IR B A5 IF T 19 = 4 B 4l SR 5 B A A A
KRB —EL, XYL DIVI-LAMP 7% A T X
$5 D1 (<1000) 5 M #F 47 MEAf 22 7 . Qiu 5§ (2018) 3 T
DIV1 FEH 4 1 ATPase it [ (ORF114R) T i it /95 | 1)
FRER, #5777 DIVI By TagMan 541746 € 7 PCR
Jiik, ZOTE TR E A T AIAE 2.5 h N SE K,
R FRAK 2 4 45 DU/ 07, v FT DIV e R 14
NN TR B R RO DO L AN N SN 90 N Sk 5
DIV ¥ i A . 5 il ) DIV TagMan 266 E
# PCR Kpll 7 ikafitt, AW DIVI-LAMP
K5 AR L 2 4 F R AT AE 50 min SE MUY, A
D[R] R R A de, ELRUAAICRE , AT & 9 X iR (—
P HE A A v 5 UL )R i 1 R ARG YN R B 2
T KPR AT AT BAALEAT DIV AT
3 2 VLA 1) RS R 1 8 e A

YEZ LI E BLAT A T 36T DIVL ATPase FE[H
MK SEHE AL IF A 2 Ff TagqMan 541966 E B
PCR #: 5: , BB 3R 2 A4 H AR B X A8 5 8 R
RO FVRE S A S AR /N o ASBIFE X N TR DIV
F PL 40 I Xt R A i 0 ] AT 3 T ATPase R 1Y
TaqMan ¢ )62 8 PCR J7 ik fIdE TR FE R LK 1Y)
LAMP J7 i Aeill, 25508 /R, 2 Fpoy i d 4R %
F 107 copies/pl AFRAMRE i BAGHI 25 SR A — 35, H 0
HJF PR AT RESE: Fi A TS A DIVI-LAMP J5ik
A TR R K T 107 copies/ul BIARE TS,

H T, LAMP $¢ AR A I <5 sk i3 i FH 2+ 43
Tz, S AR T 2 Rk A sh R 5 20w 4
R A ELE A P 40 Arunrut 55(2016)43E —Fp
VISR 42 HEREF ) LAMP-AuUNP J7 ik, Al fesi 46
Vparenp 9 PirA JE3, KR4 100 CFU, HA RS
By SZFHME . Zhang 45(2017) 125 /NFE (2018, 2019)
535 FH RT-LAMP £ AR & H X SR a7 288 H R 955 55
47 5l B i B M A% B (Movement disorder nodavirus,
MDNV) (1) 5 sEAG I 7%, 30 2 4 A% 8 Y RHAs o 21
RAR Rk, i LAMP #6045 5l fi 4k .
Kumar Z£(2018)#] ] LAMP J7 5 Whatman FTA &

LA BT, TR 5 | X R A K 22 18 1 AR I
Jifi #1 (Enter ocytozoon hepatopenaei, EHP)f% SSU rRNA
FEH, TS EHP (9B PO AN o JE F X R R
FAH . FREEA . KRR HET IR T RN 5 B AT
J& DIV B e s 6 iy 75 5K, AW 5% 7E g o1
DIVI-LAMP %5 5E &t 77 vk iy B ail b, i 25 &
Whatman FTA Bl 2 X iR 2 2% R FD i (6 e sk
WE W, SEH T X DIV B E PRI, &4~
K Jo#s PCR X555 28k By Bt AL SR i &, Haq il
JEE T AN PR T AR A R TR K T BIVRT 5 ORI , 4G DU Ao 7
At 1 b, BRI N AR AH X T TagMan 2856
JE £ PCR Kl 7 ¥4 1/10 ~ 1/5,
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1) LAMP SEBFHEGE skl ik, HARR Mg, M
FEMR, BUAAL, 3E ] TFE 5550 2 X R e X R AT
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Establishment and Application of the LAMP Detection Method for
Decapod Iridescent Virus 1 (DIV1)

ZOU Ying"?, GUO Xiaomeng', WAN Xiaoyuan', QIU Liang', ZHANG Qingli'*"

(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Laboratory of
Maricultural Organism Disease Control, Ministry of Agriculture and Rural Affairs; Laboratory for Marine Fisheries Science
and Food Production Processes, Pilot National Laboratory for Marine Science and Technol ogy (Qingdao);
Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity, Qingdao 266071;
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Abstract The loop-mediated isothermal amplification (LAMP) detection method of Decapod
iridescent virus 1 (DIV1) was established and optimized based on primers designed from the DIV1
capsid protein gene in present study. Analytic sensitivity of the newly established method was
assessed using the pMD18-DIV1 plasmid standard as a template, and the detection specificity was
also determined. The results showed that the optimal reaction temperature for the DIVI-LAMP
method was 64.4°C, and the optimized 25 ul reaction system contained 2.5 ul 10xisothermal
amplification buffer, 4.0 mmol/L Mg2+, 1.2 mmol/L dNTPs; 6.4 U Bst 2.0 WarmStart® DNA
polymerase and 0.8 pmol/L EvaGreen®. The detection limit of the new method was 3.54x10>
copies/reaction; it did not cause a cross-reaction with major shrimp pathogens such as
Enterocytozoon hepatopenaei (EHP), Vibrio causing acute hepatopancreatic necrosis disease
(Vpaurnp), covert mortality nodavirus (CMNYV), infectious hypodermal and hematopoietic necrosis
virus (IHHNV), white spot syndrome virus (WSSV), Taura syndrome virus (TSV), or yellow head
virus (YHV). The newly developed method showed good repeatability and stability. The on-site,
rapid, highly sensitive detection method of DIV was established by replacing EvaGreen® with
GeneFinder® which was preset in the cap of the reaction tube. The DIVI-LAMP real-time
fluorescence and on-site LAMP detection method established in this study is sensitive, specific, and
rapid. This novel method will provide new technical options for the qualitative, quantitative, and
rapid on-site detection of the emerging DIV1, which will benefit the shrimp farming industry by
facilitating the monitoring, early warning, and prevention of DIV1.

Key words Decapod iridescent virus 1 (DIV1); Shrimp hemocyte iridescent virus (SHIV);
Loop-mediated isothermal amplification (LAMP); Detection method
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