XEHS: 1000-0615(2020)09-1435-06

8262w s 0 E Y FE R
Wak, W OB, FEE, R&HE, BHF

(hR 8 AR 2 B AR MR B FL BT, AR AR 350003)

K7 224, 2020, 44(9): 1435—1440

g

Science Press

2 s 2 8

JOURNAL OF FISHERIES OF CHINA

DOI: 10.11964/jfc.20191112056

WE: & T W98 58 2% % (Anguillid herpesvirus, AngHV) B9 4 4 % R 2 AL 45 M, A 52
B AR — MR A RN €8 B R 45 K L 4 A AR OB H 2 B B AngHV SR E Ak, TR T HHH
B R TS K AR AR, BB AT E . B, Al B
HAETHEZ . EREKI, AngHV & 4y 5 6 7 5 40 fs R (eel ovary cell line, EO) 1
WOREAWES REARR, @i LI e R R ; AngHV 7 & EO 41/l & W 14 €
TR, REHY FIREN 2527°C, F a4 &% 2 & (epithelioma papilloma cyp-
rinid cell line, EPC). ¥ i 57 % 4 i, & (grass carp ovary cell line, CO). ik 3k 5 Bl 1 40 #f1 %
(fathead minnow cell line, FHM). K # K Bk " # JE it 40 it # (chinook salmon embryo cell line,
CHSE-214). &1 #% M JI# 40 }fi % (rainbow trout gonad cell line, RTG-2) % 1 #2 K [0 & 4 jfl %
(bluegill fry cell line, BF-2) % # 3 47 fif, Jy #9 78 ; B AL &M 2047 %k ¥, 37 °C 4 # 30 min,
AngHV 7 E B AR B, T 56 °C4 # 30 min 7 5% 4 X 7& AngHV; AngHV 3t & (pH 3.0)
BUR, T A (pH 10.0) B it %, [ B XA f LB . ARBT R 2 R AngHV ) 4%
GG BT K R ESF R

KRR BEWE LR E;, MR LG A, EWFRd; Baegt

HE A S: 594141 SCERAR S A

15 i (Anguilla spp.) & F& [ & Z 1Y K 7= F2 58 UM B (4. caviae)™ SE41 51 &, (HIlfE R SE

A, FRGH R IR 70%, Hob, R
AR IR SRR TR 7 X, FUBIE SRR A
A WO B2 45 (A. anguilla), SEMESHT (4. rostrata)

1 H A8 65 (4. japonica). % I 75 WL 2% A E”

2 DY 653 S R S 1 4 o % G ) AR b SRAT RN &)y 68
A K B B B AR Y R , HA A R
R R RPN R AR TR R
GBIl EER T ERMEEsk, AREIF
i i R A AL R 0 LA Iz A R R, BAESRE
B SRV N R — K, T S P R s
W5 I, HA] B S 2 ALK (Vibrio chol-
erae) . W&IKS AN (4deromonas hydrophila)™ K

WHSBHEA: 2019-11-10  {&EIBH3: 2020-03-04

B T X 2 P T 24 TG 1 A Ak T B R A A
R KA . PR IRAT IR 52T LR,
583 B < o0 0 ML L 275 M R R FE T R o SR
YR FH 8 5719 PCR ARSI 75328 A< J3t 266 UL it 255 5 F
Jo Aok r ARG DN £ 68 #5961 92296 75 (Anguillid herpesvirus,
AngHV)™, I BT 43 8 35 5% 1 AngHVP!, X
TR AT J 77 B 5 f < J3t 288 DUC 1t 2% 5 E > () B 55 01 52
BE5E T H BRI

AngHV S — B8 7 75 (19005 28 PR i, o
FHH Sano®E Y F 1990 4F M 75 58 119 H A 658 fi v 43
B o HAT, B M52 Hh 25 1 68 fig 43 5 S
S AngHVE' . S i) 44 R 6 455 8 i o0 92 0 7

BHTE: HEKE AR ZES (31101933); A A 25 KB BE BT & A B L 100 (2017R1019-5); 4 2 45 4% b B} 2 B 1 H
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1436 KopE o R 44 3%

(Herpesvirus anguillae)™ . 5 ¥ 6% fifi 53 92 9% £ (Eel
herpesvirus in Formosa)''"!, & fij i 3 2 i 7% (Gill
herpesvirus of eel)!"” 1 8 fiff 3 25 % 5 1 ! (Anguil-
lid herpesvirus )" 55 . b 4b, AngHV it 7] g 2
T S Y A 5 fig ek /D () T R Y, AngH VR —
P EL G 28 IR 0 XUE DNA YR 38, L4l K/ g
249 kb, 4t 136 4~ JF i [ 52 HE (open reading
frame, ORF)", J¥ 343 #r R B, M Y A1 KK Y]
25 [ 58 L X 0 B 1 AngHV 9 3% 6 O [6) — Fi o
B TR EE I AR W 2 B AR R T SR
By 42 A0 9% 1 S B o A S ) — Rk DA R
fa3 figg <« 58 0 D 1ML 25 B AiE 7 5 kL 2 B9 ) AngHV,
WFSE T HOREAS 7] > 5 %) #0205 240 M 38 A A= S 1 0
A3 0T T HAE O A IR b AE R B A R
WFIE 45 3 T AngHV 9% 1 & ML pF oY . I
RERA BB AR B I PE T A PR TR

1 MRS T

1.1 ‘RS

15 fi B9 51 20 fifd 2 (eel ovary cell line, EO), fif
I FZ 988 41 Jfd & (epithelioma papilloma cyprinid cell
line, EPC). & ffi P #i 40 Jifl & (grass carp ovary cell
line, CO). Ji:k b LN 40 il & (fathead minnow cell
line, FHM), K % K JFR 7y €00 S Ji 200 il R (chinook
salmon embryo cell line, CHSE-214), T filf 4: i 21
fifl & (rainbow trout gonad cell line, RTG-2), #4 f K
FH £ 21 Jifd &5 (bluegill fry cell line, BF-2) Hi & ## 4
A Bl e 2R W) BB R B AR AE 4% B A0 M R
(45 H 75 S A T FLE 7

1.2 HERIAERS S

2016 4F 10 H, e EE44 R 48 i 52 08 g 57 5
i B 1) DO 1088 g i A < Fd R Uil 23 AR, B AE
XA 888 i G PO R T 2L 20, S0 R G DR BR A
Heh EO 4 R, WSS S 40 Mg AR 100 o Uk
BRI, ARSERD BO 4 R AL1C, REY
35, EO 4 2 H BUAS A 1) 4 IR A8 %N (cyto
pathic effect, CPE), #4454 NA16108, 434¢f5-80°C
PRAF % . 4k2: ] BO 40 Rk AT SR, 1%
255 848, BARUR AR 41 180 °C TR AF# HI

1.3 H"EWPCREZE

B0 7 B UL A B, R P 0 /4 /2 2 L A
2] DNA #2HUAH) & [ KRR AR db50) AR
5l 1 $#EHUDNA, Al 519 % EHV-FW: ACTCT

https://www.china-fishery.cn

GGCTCGCAACCAATCT Fll EHV-RW: CCACCAA
ACAACCCAGCACAATC # 17 AngHV 1) PCR %
W, 51 PR Al R S Y1 AngHV ORF95 J7 41
(245 bp), PCR 34 ' ¥y 25 35 i Al B8k e P Uk Ji5 [
WCBR PSR, SERE S HEATINY .

14 HRERSHBEREUE

B AE B 96 25 NAL16108 [T M i 32 &
FZ M EO 4 &, 15 50% 21 il 7= 4 CPE Il
AN, EATREE . BREEMNIOK . W Y]
R, Yeft )5 1635 BB B (HT7700, H A7) F g
s B KL T BT 2 B A3 A 1 A R

1.5 FEEFSHEENE

537 2 2% EO 4 3 s 1) 114k,
FEFh 2 96 FLAN LSS SRR, BfL 0.1 mL. HUAF
BRI LV, EAT R 10 545 LLRR R, 4l
Moo fLIRT A EO4M AR, BIMHMBEEHERE
6 fLo 27°C Hi3%, 6 d JoMEIFICRA CPE i 8L
AUFLEL, 1K Reed-Muench Wi TR EHEE TCIDs) .

L6 HEEAREREFHTHIEE

# (multiplicity of infection, MOI) 24 1.0 Y Lt 4] 4%
R Z ) EO UM &, Zr 5l T 15, 25, 27 M
30 °C MR FRA P R, W3ANEE ., S HlTE
BRYL S5 2 (2 dpi). 3. 4. SH1T6 RILEE [iE
VI 7 L5 B 1% B TCIDsg

1.7 RERMBEEURMY

HUR A7 196 5 NAL6108 15, 18 MOl
1.0 B e gl A R 2 9 EO. EPC. CO. FHM,
CHSE-214. RTG-2 1 BF-2 410 & , 7 % & T 4H
DRGSR AR R SR, B H (1~6 d) H A E 861
BeW s AT B, 0S4 Y CPE BB AL,
iR 6 d )5, 4BMEAS R IR CPE,
J G E AngHV BE TS 7E 40 N 345, DU B4 AR I
TV 1.0 mL 4k 22 32 A T25 40 i b 4l 0 )2 /Y
HHEI RS AN, AL 35, BN LR
FH EO 2 M 22 D0 5 Hos 3577 BE TCIDso, W B B: 55
Y, 2% 9B A PCR % /e 7 #B 43 1 7 ik b A7
AngHV ] PCR £zl
1.8 HREAABEM

PHRAERRTE NA16108 FIEr91E T 37 °C
H1 56 °C K ¥ FE IR AL B 30 min, 43 500 E HoR
5 TCIDsy, %3 WREHE .,

HHE K 7% 23240 sponsored by China Society of Fisheries
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1.9 FENEREEEM

P A5 1E 1 95 3 NA16108 |7 W 43 %1l HCl
(1 mol/L) I NaOH(1 mol/L) ¥ 15 H: pH {4 &y 3.0 Fl
10.0, 27°C4b¥E 1 hJ5, B4 5 H NaOH 5k HCI
P H pH = 7.0 )5, F EO 4 i 2 I 52 Hopw 75 7%
J¥ TCIDs,, W3 IKEH .,
1.10 RENEVE TSN

993 B NAL16108 -1 W 43 S Vs I L 5 F 2 Tk
TR, AR h 4.8% Fl 20%, F4riR4AT,
ZEEE 20 min, 1 000 r/min &[> 5 min, Y4 F
T, DI MR FE I TCIDsy, W3 RKEH .

2 gEH

2.1 AngHV B4R 5

EO ZH il 72 4 A8 B 286 0 it 2545 F0F > 1) DM
B L 20 (TFIUE B ) B3R, o3 B — R OR
TP, Za5ptaifh . PCR ML WSS E , T
53 B 9 B R BB B 5 BE 44 N NAL6108
(B 1o ZmHHRY L3RG, ik ERER
it FPPE CPE, X HE 4 i — EL4E 55 11 5 A9 4 27 4R
W BE (ERfR-1), TR 2 R R BN ES 3 R IT
AUFZAIARR | R ETE . MG (BRR-2), 7R
5 K 28040 il 77 2k CPE(RI-3). BUE AR 489 25
YRR, JE4T AngHV [ PCR %55, 458 M
9 1 ARELS SRS ) AngHV (1947 571 554 (
K 2), X AngHV 1] LL7E EO 41 M8 & Ea 2
AV

2.2 AngHV 53 7[5 5K i 40 Bl Z B9 R R g Rt

NA16108 28 MOI 4 1.0 B9 FL 38 7 fpoA
[FIE IS AN 2R, EO 4 22755 3 Kl

bp
2000

1000
750

500

250
100

@ (b)

E1 4% AngHV B PCR X E (a) RELEMNE (b)
Fig.1 PCR identification (a) and electron microscopy
observation (b) of the isolated AngHV

#7HI CPE, TjEPC., CO. FHM, CHSE-214, RTG-2
1 BF-2 40 Jfl 2 % 2 4% 3 {0 R W83 CPE; i
— X 3 A M s 3R 0 R T R AT T
WE, 4538 EO 40 R 15 LI AngHV % B
A[3A3] 107#"/mL, #fFEPC. CO, FHM. CHSE-
214, RTG-2 F1 BF-2 40l & 5557 135 W ks ) 5]
W7 (£ 1), WARAEEPC, CO, FHM, CHSE-214,
RTG-2. BF-2 4iJifl 7= WA 3] AngHV (& 3).

2.3 AngHV HiEEHIEEERE

FIHH EO 41 Jifl & Wl &2 T NA16108 7E A [7] i
AT BB I . S5 R o, 7E 25 127 °C
TR ERGIHAC I, JFAESS 4 RIAFE(H 107" /mL
(El 4); £ 30°CT~, %2 Kutis# 1002mL,
HZ PR B I o & s 72 15°C T, i aEdy
FEZENE, 55 6 RALAE] 10°™/mL, 25 FW],
AngHV 7£ 15~30 °C ¥J g 7F EO 41 Jifd 5 N %54,
R 33 L ) 3 IR B R 25~27 °Cs
2.4 AngHV HIR{LFM

H T % AngHV YRR, 4T NA16108 43

ElhR AngHV 5|2 EO M5 & % B F M 4w
LRGSR 1R 2. PR3 R 3 BREH 5 K
Plate Sequential cytopathic effects of the EO cell line infected with AngHV

1. 1 dpi; 2. 3 dpi; 3. 5 dpi

wp [H 7K 7% 2% 45 /5 sponsored by China Society of Fisheries
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bp M 1 2 3 4 5 6 7 8

2000

1000
750

500

€

250
100

2 PCR & AngHV 7£ EO 4R R A AR R 1 5
L3 1A 258 240 3.3 340 4 54 5 s 658
6% 7.5 TG 8.4 8 4R

Fig.2 PCR identification of the AngHV
subculture in EO cell line

1. 1% generation; 2. 2™ generation; 3. 3" generation; 4. 4" generation;

5. 5" generation; 6. 6" generation; 7. 7" generation; 8. 8" generation

S PEAT AL B R AEAL HE . A ML AL S
& 6 B 0T B . 45 BoR, 37 °C 4b B 30 min,
G 7 1T BE G I SR R, Rl ak E) 107270 mL,

1M 56 °C 43 30 min 7] 58 4 K {& Wi 8E ; pH 3.0 &b
PR 1 h AT R 58 2 KTE, 1 pH 10.0 &b FE 1 h X
PR BRI B IAN T, 7T ATk ) 109 /mL; G5
OB AL BT AngHV 524K (£ 2).

3 iR

Y B Al BT, S TR L
X 5 ME S W 1 92 0 B B (Herpesvi-
ridae), % Yy £0 2 K A 2 1 9 92 6 B B (Allo-
herpesviridae), LA A J8& 4y AE 5 HE 3 W) (1) AR 31 )
95 % 7B (Malacoherpesviridae) . J 5 9% 7% 52 7K
A= FR5H 2 W) 0 e BE MR L, 0 B 2 R
(cyprinid herpesvirus, CyHV). ¥ & X B2 il jj5 2
(channel catfish virus, CCV), fi 5 ¥ j5 7% (sal-
monid herpesvirus, SalHV), W % ¥ Ji§ B (ranid
herpesvirus, RHV), # 4 J% )% 7 (abalone herp-
esvirus, AbHV) %35 iy 5k 2 & A LM,

R 1 AngHV X AN [E] & 2 40 A R ) B g
Tab.1 Infection susceptibility of AngHYV to different fish cell lines

MR cell lines

TR AS I
infection suseptibility EO EPC co FHM  CHSE-214 RTG-2 BF-2
HILCPERIRT[E]/d  time of CPE appearance 3

107.51i0 14

JRTFHE//mL  virus titer

VE: - ook AN A RO
Notes: -. means no CPE

2R 1 B A R R R — 1,
— Tl A Y — b R BARE R I S R R
X AT DL BE 4 40 B 5 5% R v L R ok 1
CyHV-3 ANAEFE EPC, CO fil CIK 45 % i iy i 2k
YR R N, AT H B A A5 A R (KCF-1)
- CyHV-2 ANETE EPC. RTG-2. f fif %
LU0l & (koi-fin), B £ WL 40 Y &R (Ctenopha-

bp M 1 2 3 4 5 6 7

2000

1000
750

500

250
100

S

3 PCR &N AngHV ZE A [5] & 2 4ARE R BT & il
Fig.3 PCR identification of AngHYV replication in
different cell lines
1. EO; 2. EPC; 3. CO; 4. FHM; 5. CHSE-214; 6. RTG-2; 7. BF-2

https://www.china-fishery.cn

ryngodon idella kidney cell line, CIK) A B i X 2 fifl
"5 JIFE 41 Bt & (channel catfish kidney cell line, CCK)
S AR AN R N R E AR BT, B Eg
o 55 24 L R DA A R N 3 i e G S A 22
Pk AngHV., ASCERIESC, AngHVHAE 7E 88 fif J5 1Y

5 g +15%C —A-25°C —%=27°C —%-30°C

g

£ = i—/{/l\/

o0 0

= £

NE 4

i

g 0 : : : :
2 3 4 5 6

I HRHd

days post infection

4 JREXT AngHV 7£ EO 4HA6 F A E5E i) 521
Fig. 4 Influence of temperature on the replication of
AngHY in EO cell line
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x2 FOENETI AngHV BHE

okl

Tab.2 Effects of some physical and chemical factors on the titer of AngHV

ST ) ) RO LB HHE
treatment 37°C 36°C pH 3.0 pH 10.0 chloroform ether control
TCIDSO 1 07 27+0.34 0 0 loh 53+0.19 0 0 1 07 50+0.35

EO 41l Jitd £ PN 34 5 F kS e A2 48, AN REAE EPC.
CO. FHM. CHSE-214, RTG-2 il BF-2 4i it & N
WA G R AR . XKW, AngHVHL B A
1o B Y e AN AR g — P, 3 68 R I Y A
Jil 2 A S 4 AngH VI 52 1 5 145 .

2896 92 9 15 10 BUR T 5 KR % DDA OG
AngHV W FEAF 52 R B, AngHV 7£ 15~30 °C I
FEl R T 7E BO 4 M 3R N3 8, (HAGE A9 1Y
TR R 25~27 °C, 3 5 8 fig « F5d 266 D 1fi £ 45 i A
2430 CHIm/KIRFENTEA . ZRE—HN,
AngHV By BEAL R 23 A 2R, 37 °C Ak 2 30 min
i B T FE R AR, 56 °C AL B 30 min 7] 5E 4>
KIEWEE s F B O BEA AL B, T 58 4 K
W, X5 AngHV HBEIA —20; AngHVX R
(pH 3.0) 5, T X4 B (pH 10.0) %516 52 . 24T,
AngHV 5 B2 . SO HILHI A B 128 5 R S5 5
WAL TR BB, TEARTS A RN ZHT, AT
M5 AngHVI AL 5B Y 2Fhe e, I K 68 fi - i
R LR SR 2R E B R R o WARYE AngHV
XF R R B R PR, FEIR R TN T R Eh 2R L K
o T 24 45 7K T B R0 90 K s B8 i . Ak K fAR
IRBE, AT AL M o s 008 g 6 260 DL It 22 5 AE >, B
AT,
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Biological and physicochemical characteristics of Anguillid herpesvirus

YANG Jinxian, CHEN Qiang, LI Yingying, SONG Tieying, GE Junqging"
(Institute of Biotechnology, Fujian Academy of Agricultural Sciences, Fuzhou 350003, China)

Abstract: To clarify the biological and physicochemical properties of Anguillid herpesvirus (AngHV), an AngHV
strain, NA16108, isolated from the diseased Anguilla anguilla of "mucus sloughing and hemorrhagic septicemia
disease" was used to study its replication characteristics and infection sensitivity to some fish continuous cell lines,
and its survivability to heat, acid, alkali, chloroform, ether and other physical and chemical factors was further ana-
lyzed. The results indicated that AngHV infected eel ovary cells (EO) showed typical sequential cytopathic effects
(CPE), and many typical herpesvirus-like viral particles could be seen in the infected cells. AngHV could propag-
ate stably in EO cells, and the suitable temperature for propagation is 25 °C to 27 °C, but it could not propagate in
epithelioma papilloma cyprinid cells (EPC), grass carp ovary cells (CO), fathead minnow cells (FHM), chinook
salmon embryo cells (CHSE-214), rainbow trout gonad cells (RTG-2), bluegill fry cells (BF-2). The titer of
AngHYV slightly decreased after 30 min treatment at 37 °C, and it could be completely inactivated after 30 min
treatment at 56 °C. AngHYV is sensitive to acid (pH 3.0), but resistant to alkali (pH 10.0), and highly sensitive to
chloroform, ether and other organic solvents. These results can provide references for the prevention and control of
AngHYV diseases.

Key words: Anguillid herpesvirus; mucus sloughing and hemorrhagic septicemia disease; biological characterist-
ics; physicochemical characteristics
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