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WE: YR s 8B KE HHV-) EEEFRALEE PO L4, ¥5 HaHV-1 B
PHREERELEHAE, TRETHNSEEYT HHEA LAMP) o E 2 X ARB T
HaHV-1 & £ L LAMP 4l 7 % . | % 7 s #F % 7 HaHV-1 A TR 5236 F 6] B 1] 4 4,
WEEXCHETEZEN AN ERALEEM. 3 EREH HaHV-1 LAMP 3 3 5] 4
HAAMM, TANEFT LRAE A8 N mEDNAWBE T, BRI, FexED
& 0 R AL RO A&, kB IT R R BATE R 20 HaHV-1 £ A SRR W 8 2 1
Mo 4R TR, HaHV-1 B L LAMP 4| 77 3% 5 3 2 & B 8] % 60 mine | F % 77 i xt J &
J& 24, 36, 48. 60 f1 72 h, HaHV-1 Z 4 &b EE. . FFBEIRFEEMZE Y 4 MR
AR BT RAUBDN. FEREFEESRFET36h BINAKZWE T, 48h £
RO EEMAFNEZKFERNRES, AHARTHAWNEY., ARLZHEH, KM
MEEHNEFEREFAR Y. REREEEHIANBLTAARE@AR S RZE, B
By g e P T B R 4 By Ak B4R . AN ST L By HaHV-1 B AL LAMP #3177 3%
EFLATmREEEH LY At ZANFTEEATREALHNHY . FTRALE
BEHEEN. RERGLREMBRIEEHM AR

KEER: €8, WAL KE; B LAMP; &0 7%

hE S ES: S941.41
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FARM RS0, O IR E K= IR 58 1)
B B Ay o TR Y BRSO YR T 20
60 AR, M 20 tH42 80 R4 LISk, FEMI= &
PR¥E BT E R a3, = 5 A 1983 4F
23 t, 3K F 1999 4F #Y 6 000 £ t, % (0 1
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Lyt DX B AT L7 5 928 15 5 45 T 1 g Oy 4% 2

B FRAE XY, T2 O R T SR AR
X, MHBUEAR B RBISETAL 3~5 d, IR
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886 KopE OE R 46 45

o T 9 9 5 0 S i O Ry LR B 1 (Hali-
otid herpesvirus 1, HaHV-1)*", 3R [ £l R A 5557
&IT W) S E % 44 56 HaH V-1 B YL 5| i) i K%
TGRS — RSB B 2005 4k, IR
KFN W /Y 45 TS B (H. conicopora), B & 1 (H.
rubra), SIS (H. laevigata) B E2 A8 T i) 57 58 Al
SPAFE, ARAR KRS S PR R R IR S L 1Y
RIBEFC T LG s i de o 25 1) s BB A6
AETERN . TR SRR A, ™ A R E
BN AT MR, PRI T 4 b SRR Sy B
FEPE 2248 (abalone viral ganglioneuritis, AVG)®'",
HaHV- Vg getin & 1 7 F 5 | i 1 e D2 2k FE
TR EE PR I, S5 T 12009 15 0] 5 B T A i o
HE 3 B ™ G T Som e g e, HaHV-1 g tiE 7
) D4 (OIE) §1) A Wb 20t 4 (1) 7K A Bl 1) 95
LEEIE

HaHV-1 22k 5 H (Herpesvirales) # 1K 5
Wi IE R TR (Malacoherpesviridae) M5 R 758
(Aurivirus) T HIME—Fh, 5 EGL05E DR 55 —F
WAR S ez &, RIAL 05 9 92 9% B (Ostreid
herpesvirus 1, OsHV-1) BzEZ & R fin!", HaHV-1
i T 0L LA R 92 T LY A O TR 2 A
HATE W2 LIS DNA A% 0 st W ™, 4%
K5 HARY) 100 nm, $EFLEF 195 15 0K HLAR 290
160 nm'"™ ™, il BE S 52 0 HaH V-1 JE % 58 B F G
FEREE A ORI . MRS RN KRR TE
T E R KRR 2=, BRIRR by BRA IR
TR RS S R R, HaHV-1 7E7K IR
F| 21 °C KLU WA RIS L2 o i i = AR
B E R . WEII R R RS 2 B
SRR MALREIR I IAEAR 3~7 d 5 B R A R AR
FET . a3 I Y 32 2 BRI 2 TR R Pl 2
X P 228 5 A1 R b 28 2H 2 5 RE A2 R IR 1 1S 1,
B I A R A R S R T I R 0
BEYL S IR AN AR A5 4 1 45 4 41 2
PR R G,

HaH V-1 JE % (14 1lf PRAE IR AL AR 1R AL e AR
& HaHV-1 Y2 Wi i 4 B F-Be, s & 2l
o F A 2B AR, Corbeil 551 3 T Tag-
Man" qPCR 4K, &% 8¢ H B4 32 HE ORF48 1%
TS EGIY, #ST T HaHV-1 555 A9 52
i PCR (qPCR) Kzl 777 . Crane 46" 3 1 &5 =%
(DIG) bRicFE AR, %1%} ORF66 Beit#4l, & T
HaHV-1 i J A7 22 32 K H R o Gao 459 & T
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MR GG 1 (RPA) AR, X ORF38 ¥ it7l
VIR, #S7 T HaHV-1 A9 qQRPA P 5 fE 46
MFEA . Corbeil " YBFFE 45 F R, LRIS B
MR ) Z 22 Bl N TR Y HaHV-1 )5 36 h, i
qPCR AT L A 3 3 i 22 20 20 v K6 0 21 9% 7 DNA,
I AL A Ty AR R 48 h J, AT LUTE
) L A 22 PG I ) HaHV-1 {5 S e, b
T 85 SR 150 I D A7 2 5 ARG I vk 1) R A 8 S e
i PCR /7%,

MG T TE ST — P R i EL A R R 56
B 20 223 A A A SR A R A 5 S R B (LAMP)
R 7 3 o 1 RN B R R, HaHV-1 78
RTINS A A FL SUE R | R YR
(N & i N R R D A E s 7 N 0

1 MESTHE

1.1 LA

FHpmE A R LAMP K5 s T
KBEL, (I 2019 4R AEMY HaHV-1 B Y 44 (0 fif
FEAIE YR DNA. T X EAL LAMP £ 7 54
AN TR B B B FHRCR AT 0FA,, F 2021 4F 4 A
LI K 2 S 6 e i 2 5 (1] 52 60 ] 2 (2.6 200 HL
T 5 T K B S T A K S B 5 R A T SR S
5o SCI K O KRG K, SEI06 0 ) K E6 5
g 30~32, KN 16.4~19.3 °C, /K 208 M B
REULIE G, SR HKFEATA M 40L, 24h 78
R, BRIOK 1R, BoKEN 50%, K53
M. B 1S dJE, BEPLIERE 30 HAMEA,
FeK [(6.2+1.1) em], i & [(42.8+2.6) g], f#i ]
qPCR J7 A ff i it 2% (6K & s HaH V-1,

R TR BTHL HaHV-1 JE I il 2% (5 0 i
2 3.0g, IMA 27 mL KEHEK, KIHHRAETAH%
3min, 4°C F 1000xg &.0> 15 min, H_EEBIF
kg 45, RK&FLENR S, 2. 045 F10.22 um
VBRI U8, A U IS YRR R ko B B . L fRE B
Fe (e B 20 2 A TR AR AL B, 753 B P X R 4 20
B N R R 2 o g AEFRA (90 ) A
HR4A1 (30 K, A8 3 AT, il g
TN BAPEXT FEZH 208 . 33 58T MgCl, (10 g/L,
JEARF L) 2 2 h AT RRBRAL B, AR
WORFF A E 110* #0L/uL, HEH57HER 100 pL.
TEST RIS A 12 /NI A G 1 UK, 0 SRR e B
%, RIMFET- AR TSRS o SR AR © i 1)

R E K224 F 7/ sponsored by China Society of Fisheries
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HaH V-1 [ 47 4 R385 g S 22 AL, A 7 5
WG 24, 36, 48, 72 . 96 il 120 h, MILFH4
FOG HR AT R4 3 R (o ffl  BURE G S e 5 B 5
TSI AR, R PR SE T 1A

HARARE  BHIMOHE LS A
HNERE . BRI BRAR ALY, B FARIIUIEL S
mm JEAHZAE, {#iH] Davidson X AFA [EEREEZ
24 h )5, fEHE T T AL SR K R A B AL
S5umELY R o AR R o AT IR AR AT
(H.E) 4t €0, 36 Fl 57 LAMP A 0 , [FI A, BUA A
Je o B RE S AN 24 30 mg, 3 T VR Sh W
DNA # B 5 & [ KR AR dbat) AR A
H) ] &8 DNA,

1.2 LAMP &R 5|94 5560

LAMP P . 45185 % Chen %" Y HiLiE ,
ZEI R R T AR B R Rk, [FEE, T
T LAMP [ o 3 e RS e M, AR A P A 7 5
AR ) HaHV-1 KFfi bk 42 3L R 41 )7 51 (GenBank )3 471
5. MF509813), {8/ LAMP 543344 Primer-
Explorer (http://primerexplorer.jp/lampv5e/index.html)
it T LAMP 35|49 (LE 1 LB), ZHC4: T4
TR () e A BR A F & s 19

DI HR) S DNA Sh#HR, H Bst 2.0 DNA %
4 [ (New England Biolabs, 3£ [H) #t47 LAMP 4~
4. [N K Z& . 10 x Thermopol Buffer 2.5 puL,
MgSO, (100 mmol/L) 3.5 L, 5|# FIP, BIP (20
um) 4 2 pL, LF : LB (20 pm) 4% 1puL . F3 : B3
(10 um) 4% 0.5 uL. d NTPs (10 m mol/L) 3.5 uL, #ff
3EH% (1.2 mol/L) 6 uL, 8 U Bst DNA AR, LI &
R EFEHUY DNA AR 2 uL, W 7E PCR X I
AT, IR EE N 65°C , SN Y E] N 60 min,
SRJG 85 °C Kif 5 min, A T bk A s Yo KU,
RIS — R RS B, 7F LAMP
PSR G , ATFR BT ELERI RE A L)
P,

1.3 HaHV-1 [R{i LAMP /53R

WRONERTU R . RRE, SRR
R, BEJG B T % Pl (Leica HI1220) |- 4t
2512 h, (FHLAREHFEMAEY b, By k22 nh
IR VES R LAMP &2 2445 E S | A 2 i f .

PLEg HoKAL  ESER LS BN U A
BRTEesc i, W R AT E B K L =
H2& 5 min (3 1K), Jo/KZEE 5 min (2 1K), 95% LBE

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

5min, 85% & 5 min, 70% L 5 min, 50% &
B2 5 min.

HAEEME 0.2 mol/L HC ZIRIZ¥ 20 min;
i K (20 pg/mL) 37 °C #4k 15 min; 95 °C 48
P£ 5 min, A5 E T 4 °C ¥4 5 min,

JR4r LAMP 773 B UIRETWET, #%
HRCLAMP [0 51 946 5 50k i i i ) LAMP
SN AR Z [ANTP i F 7 A3 b = 3 Ar i 19 ANTP
(Roche)], &:5KYI A% LAMP W& & 150 uL,
i bEEP R, fEZLASh R 65 °C Y 60 min, 4%
Lo ME B R R, MR SSC (Frig e ih 2z
PR A 2% vhRIR Ik . 2xSSC FE i 5 min (2 1K),
1xSSC 37 °C 5 min (2 ¥X), 0.5xSSC 42 °C 15 min,
0.1xSSC 42 °C 15 min, JERRIEFF RS

AR H ] & 5K U0 R % o 3 5
(MAB : 10% BMB : I IMLTE =7 : 2 : 1, &
Fb) 1 mL, 20 FEHE 1 h, WEBZAm, wHin
500 pL B A I B IR [ 0 o R N T B b v S BT
& (Roche) : EHIFI=1 : 1 000] % EF 90 min, W H
SEE KU R R B e g b, B S Buffer
I (Tris-HCL 100 mol/L, NaCl 150 mol/L) % ¥ 10
min (2IK), 5 Buffer I (Tris-HCL 100 mol/L .
NaCl 100 mol/L. MgCl, 250 mol/L) % ¥t 5 min,

BESFE WIS
Wy B A HK] (40 uL 25xNBT MIAE] 1 mL 1xAP JZ i
ZZoh) 200 pL i MAED)  HEREAR |, B EN
FIRE O (WA Eg: 45, 60, 75 min), FRHE
FEE Y 2 min, & Y 5E A5 Buffer T (Tris-HCL
100 mol/L. EDTA 10 mol/L) ¥ ¥ 30 min % |- JZ i}
JEREVEY Ao

BLK 5 3 R WU R e b, W
IR ATIERE B R K . 50% L S min, 70% Z
% 5 min, 85% &M% 5 min, 95% &% 5 min, Jo/K
W% S min (2 X)) ZHZE Smin 3 1K), —HAIBH,
WG BFF. i%BE (Nikon Eclipse E80i) T W% 4H
LY 2575 I IR

1.4 R LAMP &30 75 558938 UEF#] 25 B A

FIHE AR AL LAMP 8000535, %t Lk
SRR SR AN R [E) R AR Y 2% (L 4 RN (1AL
MZSNUA . SMEE . TFBERFIEE) FEA, 23] it
Friffl . JEAL LAMP ¥ FPLiR g, SJa A
A R il . €5 ) . 0, OB T LS A B
PEAR S FEAN RN ZH S A oA 15 BT B
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46 &

HESUEFT T &% HaHV-1 J5A; LAMP £ 7792
(R e PE AR S, AL A, LAMP $4E i v
P FH 8 B G A SR e HaH V-1 1Y 4% (L fif 2 27
IR AR BE A B P AR

2 4R

2.1 ZEERGRSIIG

HTARMSE ) 2 (A B AE B SR WA 4 HBET,
e 5 iz i AR v A W R G, AbERA 3 A
FEAEES TG 36 h i, KA IR | i
HERFMG, BREREOK 1R, (HIEREE R
R, REEBRBA., T HRKEARFER
48 h, AIFHFIFET ARSI, BH 132 h JF I
B AARIOT o T S5 1 [a] 9] 4 %) HE 2 R &
IRRE ML, R, HEE TR R SR R R A
2.2 LAMP 5|40t % R

Chen %" 4l HaHV-1 BRI T %k
) LAMP §" 36514, SN HaHV-1 J&k Y 44 (4 fify
AR SR PRI . 7215 2% Chen ZE 1N | AMS (G
BREEa B, TR E LAMP 2 (958 & Mk
R, S A LAMP 5149 & i H T T3
5% LF: 5'-CGAACAGCTTGTCGATCACGT-3’
Ml LB: 5'-CTTGGTAGACGGGAAAACGG-3 ',
DU E B AE Y] A EEAT LAMP §F 340, Tl Y
INE 2% . ARGEMY HEIRE . ad A% IR I AN A%
K a sk, 4359148 1] Biotin F1 6-FAM #5ic. FIP il
LF [ 5'3%; FIP: 5'-Biotin-GGAGCGAAGGAAG
CCACTTCTTTTTTTTCTTTCAAAGCGGAGTGCG-
3', BIP: 5-ATTCCGGGCAAGTCTGCAGTTTTT
GCTTGTCGTCCCTGATGAAC-3, F3: 5-6-FAM-
CGAACAGCTTGTCGATCACGT-3'FIB3: 5-CTT
GGTAGACGGGAAAACGG-3', %R ik 4% A6 2%
IR, Y HaHV-1 A4 24 (o B A4S 10 45 55 o0 BH ¢
(& 1-b), T AJEYL HaHV-1 ByZR O fif], 20 4%
YIhBATE (B 1-a), FWHIZ LAMP KR AT H T 5
22547 LAMP I3z,

2.3 BRI LAMP &N R &Mk

1E# 7 HaHV-1 Jf{7 LAMP #:0 J7 B it fe v,
BIAEYATL ISR T, W IR AE 5 om 55 A
R 25 S e, Ak, SEERIL T 450 60 Al
75 min 3X 3 FPIRE T I E], R A fe e A 2 L
RS REAR B (5 5 B RO, 45 R BoR,
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(b)
BEl1 BRI LAMP 47 H#45R
(@) BITE, (b) BHTE: C. Bk, T. Kl
Fig. 1 Nucleic acid strip test result of LAMP amplification

(a) negative, (b) positive; C. quality control line, T. test line

YT N 1] 2 45 min B, A 28505 S (HLR AR
(ERR T -1); SFFHE S 75 min B, B RS 5 X,
GO E, FEERDALFRER (BT -3);
WEH ALK 60 min B, GEE(E 5 B OTEW . 20
BE (IR T -2)0 AP A B X B8 A B0
5% (T -4),

2.4 [R{I LAMP #0755

h T B UEARBESE T IT & JEA LAMP Kl 7 v
AR e M, R 2 1 R R e S 6 AN [] s ] g R
LR R G EIFEAR TR . S5 R BN, W
F (0 ) JE R SRR SE R AETRAY PR AR
BUIRSEIAE R I S, B b
Mk EREAN AL RIS, o 05 5 de i A R
36 h RS BUREA T | Bl e ilb R, MR
oA R R B R B B AL | AR (BIRR IT
D)o EMEAH LN LU B e 2
AL, WARKBNREES . IAEREPEEEE
ML NS 4R 480, JRA 238 55 2 B0 45 4
HYF, BERURG LT e gn i (K, R4
V)R RSN R s 4 . ANE AN E fh 4 AR
e AL P 2 TR R A G R 15 5 (36 h),
AR A SN JE b e A8 25 57 b Ase K, R 7 JRk
Y e ], TR AN AR 2R I ] s B
AR5 (1) TEERYL IR, FRH
AR JHF R A A N M 2 2H 2 B 72 R I 40 32 )
(EIRRIV ), 822 FEAS v B 28 5 2% 31 55 PR 1
5%, RMETEZREMMIMLGHHAL, HWTF
B8 22 Hp I Ay 8 22 v b AR (LR V) o
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B hie 1

Plate [

TEEGMENEEHR
1~3 3 AN R 45, 60 F1 75 min, 4. AAIHUARFATER I pnb. ZMEH, m JLK; BESFORRERLES, T

bl

Color effect of different durations

1-3. color for 45, 60 and 75 min, respectively, 4. negative control without antibody; pnb. pedal nerve branches, m. muscle; black arrow shows the virus

hybridization signal, the same below

& iz 1T
I H.E %44, 2547 LAMP il 45 5
Plate 1]
1. H.E staining, 2. in situ LAMP detection

3 e

HaH V-1 J& 8 1] 5 | 2 6 2 5 1 A 5 25 P
JEE R (2 3 d). SRS E JLF 100%),
A LM AR 5 I, S RIE M T (B4 B i
) A BRIl KT Bk

[ 7K 2 42 45 sponsored by China Society of Fisheries

B R MERFEY A

Gastropodal nerve tracts

PSR AR R SLFL SARS » (Z (0Bl 1E 45 15 S 1R
FR M ILFLAE), HaHV-1 fdi 5 75 48 Z (0 35 58 7=
M\ 2001—2007 45 35 I 3] 14 2 500 4% t Bl 2= K8 2
200 t*1, 1 F HaHV-1 %F 2% 0 88 32 58 72k (0 B R
fadF, A 21 M5, KEWLELM (H discus
hanni) SRR RRUEET, IFSCORTRE I RN,
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#1 NEHXABHAEEARERNIFREESHERY
Tab.1 Number of samples of virus signal detected in
different tissues and organs of H. variegata in

challenge group

&L E])/h  infection time

HEEAE St

tissues type 24 36 48 72 96 120
LA gastropodal nervetracts 0 2 3 3 3 3
HMERE mantle o 1 o0 2 3 2
JFHER  hepatopancreas o 0 o0 2 1 0
il gills 0 2 3 3 2 3

(7] B . 20 3 [ o S 7 M R PR G . 2001 48
B EH IR B AUA 7705, 2019 Fl 2020 43
[ £t 7= £ 43 )3k 18.03 J3 A1 20.35 7 to [a] —Af 4,
A (BRrh RS R . PR
e, M 2001 4EZY 3 000 t 3K F) 2019 4F 1.99 F
t (A MR SRl ol et A7 25 ) . 3 [ fif)
PR AE T AL S i b T LG S AR R A
2001 4F R G 72.0%, 2019 4E & 1 T

100 pm v : e 1

S

90.3%. 2018 4F- 4% & 3 ;= it 2 oy 4 [ 7 i 1)
85%, i aR L FIPY Q] (H. sieboldii) 55452
B 255 P 2 5 B R 12% . HoanaR E R
Yy Fh A 20 £ 06T HaHV-1 B9 5 8Pk i B i, 4%
#1560 11 PG 4% 600 %F HaHV-1 19 5 Bk i AR PEAL 3
HIFFEEM, 2012—2013 4E MR A LA 4
A S AL BRI AR PRSI Y HaHV- 1YY, ¥ &
T st Fniig X g = 2 b EE A R R, B
WY 11 R 12 B, BB SR I B9 TR
FHPEZ 3k 100%29, PCR J7¥E X HaHV-1 555 #%
BRI T 45, S BEAL S HaHV-1 J8 s B9 1612 9 191
Bai 20 fdi FVEST . IS 3 o5 T AN
TIRYL LG 25 R R, S YT HaHV-1 AN
B, AR SAE T — AR, 25 ez 3k
PEo X gk BUE B H R HaHV-1 A9 15 32390
AT LG BUR R IE B Z BEA T

JEAE LAMP $ AR J& 45 4 A7 2% 28 ] 2 v 5
LAMP g OB A7 AR EE A AL 35, DT S B XF
T A% TR AE A 45 40 6 v %) 4 A7 T 2R AT ARG I R

20 um ‘/ ~ b

BRI SNERERA LAMP #3125 R

B2 N1 BOITHEKISBAME, TF

Plate Il In situ LAMP detection results of mantle

Fig. 2 is an enlarged view of the black box area in Fig. 1, the same below

o%

100 um ) . 1

/.'. 3 V:.. ~e
- ‘.;_‘2 y-d
<o oy e o
- 3 -
[} . o '
- -
; g N ie
20 pm ¢2

BRIV FFERBRIE{L LAMP #6325 R
Plate [V  In situ LAMP detection results of hepatopancreas
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100 um 1

ElhR V

20 pm

p
)

&8 LAMP #5045 R

Plate V  In situ LAMP detection results of gill

J 57 LAMP $ A S5 L30T T 40 R #5577 sox, B A
=, BE S N H T B A T IR E & (Salmon-
ella)® . JEJRHUE (Plasmodium)?", B A Jigi & 95 7
(Japanese encephalitis virus, JEV)** 25 J J5 K5 1
A Be RNA 33515 5L FI DNA J3 91 i 3% 6, 14 €
7P R SY . Jitrakorn 550U R Chen 45 P 43 i) Bk
TR0 LAMP $EARTF & 1 AZ G je Kot i 4 218
KL% 7 (infectious hypodermal and hematopoietic
necrosis virus, THHNV) Fil & HUTZ)%E: 1 (Deca-
pod iridescent virus 1, DIV1) Ji{si LAMP K777
i T° LAMP J2 i 5% 8 40 75 £ 9 DNA %45 1 (Bst
DNA polymerase) /31, FEEIRAIFT (29 65 °C)
HEAT AL IR 3G S s R 7 LAMP 5 i PCR
FHLG, RIB UL OM X FE E 41 15
XA IR TR/ QAT B0 A FR IR I A 4%
WA, WP PCR YA Ry i) o,
WD R 27 th R A 7% R P AR RS I T AL
LAMP #; A J5 5 4 37 f) HaHV-1 80 vk, HeH
T REE S REE IS I EORIE SR, ARk T
T2 AT R A R R I2 28 T SRl

Xf HaHV-1 SIS RO KD, HEEEZ G
PRZTTRIPE T, AR G JH IR 45 4% 0 25 45 41
2119 HaHV-1 W HE R SR B 2R L 2 4L E
PE, X HaHV-1 KREF#R G BFTE R BT, BAR
T HEMAREIZR RN EFERESE,
AL IfiL P68 U8 200 L T 32 728 S bR R B I, ORI 2 i
o B TR LE AR AL R 5 S i i R T 1) 32 %2
HeFU, [FIBHZOF R R, 551 JE i 2 7 Ik
YRR TR 28, I IBRAR RSN AT 2 46
4 2H A W S R T AR5 R LR T A i
3L LAMP J7 7 Xof [ % S 95 AN ] Bsf [] 0 2% €, 14 4 7
M AT A B, AR AE A M 22 2] S U HaHV-1

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

KBEGPR ) LR, TR A S i) B R 2 o A
B, BRI R B B R R A AR TR N . X
— L5 5 Z AT WA —3, UiW] HaHV-1 5718
ZEHES YR EEARL, JE—FhIE R 2 RN B o
SR RUIEE L 2N E DO N R EZR S D N ibred sof il ivd
B, HRIRATWL, K RIET HaHV-1 &Y% 2
P IEHL A E . AU B IRTE B 2% IR &
JREEAL AR 5 o DR 22 A7 1Y 225 f7 5 Bk
H 5 A I bk L AR AR, T 22 S 4 4 4 4 4,
RIMKEIRIEAFT o N REASAT T TR IR JH]
Wy Z B A A AR, X BB 2 HaHV-1
REGHR EEEZR T 22—
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Establishment and application of in situ LAMP for detection of
Haliotid herpesvirus 1 (HaHV-1)

GULi ", ZHENG Yudong*, ZHANG Xiang ?, BAI Changming’, LIU Jinlan ",
XIN Lusheng®>, LIChen’, WANG Chongming >

(1. Tianjin Key Laboratory of Aqua-Ecology and Aquaculture,
College of Fishery, Tianjin Agriculture University, Tianjin 300384, China;

2. Key Laboratory of Maricultural Organism Disease Control, Ministry of Agriculture and Rural Affairs, Laboratory for
Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for Marine Science and Technology,
Qingdao Key Laboratory of Mariculture Epidemiology and Biosecurity, Yellow Sea Fisheries Research Institute,
Chinese Academy of Fishery Sciences, Qingdao 266071, China;

3. Laboratory of Pathology and Immuunology of Aquatic Animals, Ocean University of China, Qingdao 266071, China)

Abstract: To elucidate the tissue tropism and spreading routes of Haliotid herpesvirus 1 (HaHV-1) in susceptible
Haliotis diversicolor aquatilis after infection, an in situ loop-mediated isothermal amplification (LAMP) method
for HaHV-1 was developed in this study based on LAMP and in situ hybridization techniques. The developed in
situ LAMP method was then applied on pedal nerve branches, mantle, hepatopancreas and gill of specimens col-
lected across the experimental infection process. For the establishment of the HaHV-1 in situ LAMP detection
method, we firstly optimized LAMP primers for specific detection of HaHV-1, improving the specificity and sta-
bility of the LAMP reaction on slides. We then optimized the time for color development (about 60 min) on pedal
nerve branches, which was identified as the most suitable target for pathological investigation and in situ LAMP
detection. Finally, the HaHV-1 in situ LAMP method was established after color development with immunoen-
zymatic labeling technique. The results showed that the incorporation of the designed loop primers yielded stabile
results during LAMP amplification. The developed in situ LAMP detection method was applied on major tissue
collected at 24. 36. 48. 60 and 72 h across the experimental infection process. The in situ LAMP signals were
firstly detected at 36 h on pedal nerve branches, and at 48 h on mantles after infection. The viral signals detected at
mantle were confined to the peripheral nerves scattered throughout the mantle. Finally, in situ LAMP signals were
identified occasionally in connective tissue of hepatopancreas of samples collected at the end of the experimental
infection. The viral infection signals were always accompanied by tissue lesions and infiltrated haemocytes infec-
ted with HaHV-1. The in situ LAMP method developed in this study achieved the goal of rapid detection and def-
inite diagnosis of HaHV-1, and is helpful for investigating the tissue tropism and pathological characteristics in
different susceptible species. The detection method constitutes a potentially valuable tool for the diagnosis of
HaHV-1 infection, and studies associated with tissue tropism, invasion pathways and pathogenic mechanism of
HaHV-1.
Key words: Haliotis diversicolor aquatilis; Haliotid herpesvirus 1; in situ LAMP; detection method
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