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PUF (i 7L S s 4 S v A A B A )0, A
TG AREAR , 10 2 7 % A _E 9 W A G 5
RGN M RHDV S, A%k 100%, WL
HiK 90%, WAL, WL, EAESRE . fb
I, B W N AR ARRAE T 2 R
RIRE . AR, AR T E KWL
g I

2020 4F 4 J1, FRIE DU 4 FE 5 39 K A BEA
RHD 1%, YR N 42.86%, T REEN
100%. ZZL A4 MI%ESE S . RT-PCR J T 43 #r
S, I R S IIURE S 7 2 B (RHDV2),
R EE R A RHDV2 BEitk, AR T2l
RHDV® O BRAGAE G sk, RHDV2 o nf 5t
205 WA G AT S B AR (b R BRI
SERBM AR, M. HEEE, Rk
VRO SO ZRERIE, il ESREE P B S . RHDV2
R R 9] Fl v T T 2010 4F 4 H B e, &
UG 7 AN A G R O TR BB BB T . EAE
—AERYAFIAI Y, RHDV?2 R 4 0 Wk (4 F
ERFNFPGIEA 55, J0RICORT— 2 5 105 40 Y 33 7R B
. 2015 4, RHDV2 7EMKFE . 915 HAth
G -2 R ) | E NV % W B3
TERRINALHE . 6 4EJ5 , RHDV2 78 38 I AR HE VI A
Ak O R T R I SR Sl R R, TR
S BRI R AR B 2R, A S
GiE e i Ale

2 i RHDV 41406 9 1 %F RHDV2 [
A R E MY, B i TE A R i
A R R AR H IS . R 5 I PR R I W
A FNWr, TR ERIHL . W BN R N R
FE, PR ERGL EIAR YK, [FIR X FRAE 3 8
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Bl . PR T SRR AL I, AW ST AN I
NI 48 B4 37 B L RHDV2 2% e 95 5 e E 17
RT-PCR #: Kl F2 5347 o F-454 PMA-RT-qPCR
R9% RHDV2 FALFEME . S EIRLNEE(PMA)E
— Pl S5 A% R H A P 2 RV (8l B o ekt ap
AR 43 1 IF s Al WG IS B I AR IR, i
FELIT H B EE B PCR 1S . BT PMA RRESEIE
WEEA T, DAL B & R i s 2
Tl 68 19 1 AR L B, AT B R TR (K FE 45 1
BEERR, 454 PCR nl SZEUXHRE b i By &2 il
BE 7795 5 1 8 Mk A Y AR ST S ie Tl
RHDV2 LIRS | 92 i i R SR (6225 bR
AR , gl AR A 7 eh ek kR T 224
e R ) 5 0 TS R R R AR S

AR

1.1 #H8

L11 BEGORIR: FOEHEGORIE )y 2020 4F 4 1Y
N4 Fudm 56l RHD V2 YL 19 5E 52060 H %),
112 EBEEGIFGE: 54 RNA fEi
WG A T2 TR CRE) A BRA R 5 2xTag
PCR Master Mix. 2xSYBR Green Pro Tag HS
Premix . J ¥ i & A F i R m A 1T
BAWRAR; &AIRAHNEEPMA)WH Biotium
o]y Ha s S 7 A Al

1.1.3 S[¥F%]: PCR fl qPCR 5| ¥ S % ALK
FO@THIEM (F D, B T A TR
(R B A BRS W5 L. PCR R AFR(20 pL)
1175 10 uL A9 2xSYBR Green Pro Tag HS Premix
o}, 2xTag PCR Master Mix, HEF5[¥(F/R) 1 uL
(10 pmol/L), 2 pL 4R, ddH,O b2 20 pL.
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*1. 3IFFNSRAEE

Table 1. Primer sequences and annealing temperature
Primers Primer sequences (5'—3") Annealing tempe/°C Fragment/bp
RHDV2-PCR-F GGGTGTCATATCCACCCCAAA 53.0 441
RHDV2-PCR-R CCCAGGTTGAACACGAG
RHDV2-qPCR-F ACTCTCACTRAACAATTACTC 55.4 101
RHDV2-qPCR-R ATCAACACTCAAGCCAAG

1.2 JRFESRH B R AL

T4 A2 W) 22 42 S5 A T X 38 4 s A8 e i AT
fifE], SRALOME . WBAE . RBUVE . JHMEFNE R T
PEIUEE RNA,
1.3 RNA KIS cDNA & i:

BURAR L, $e5 AEWE DB A B2 Fl
B RNA 2Bl S Ui Bk fr#E, 1REUN
RNA, -80 °C 5] LUZIUY RNA VE AR, 1
FH BB iR ) 83545 cDNA T—20 °C {RA7% .
1.4 RT-PCR 5 RT-qPCR #:l]

DL E R R e 3R A3 ) cDNA MR, LA
RHDV2-PCR-F/R 5474 44 . R 255,
I PCR ™49 22 By B W UG J5c v DK RGN /5 [l i H 1)
i, BEEAETAEY TR B A FR 2 w1
FF, M4 R BLAST HXH4rHr . AZRRBAPERE
i L RHDV2-qPCR-F/R 8| 1317 qPCR K5l , 3
WEZ S | P B Sk
1.5 JREBBBIHF

& RHUDV2 JHEEFEATLAIZY, WS s 512 3¢
VR 3 . FHCH 0.22 um 38 ki BE 6l AL
T, %5 T80 °C 17
1.6 AT HIHI&

45K/ 10 mmx10 mm B TCH J5 T IE 4T
A TR A BT, PA TR, &R
TR, TR 10 uL/ . FHEER RS

AN RE, BEERTHAHRATE &
1.7 RHDV2 X BRI

FHl 50 uL HCI (pH=1. pH=3)={ NaOH &
(pH=10. pH=13) 5 I T R, &
30 min fi7, BUREER T 500 pL JCHE 7K 1) 2
OB HRIRGEL, B 200 uL 1, BAEE R 3 41,
1.8 RHDV2 X

Fwmdi B TR0 T, 4 65 °C 407 30 min,
85 °C 4b# 30 s, 1 min. 2 min, 3 min J&5, 43|
BT 500 pL o 2K A BLD A PR E L,
B 200 pL 25 H1, BRALERIE L 3 4.
1.9 RHDV2 X} Ff 1 3 57 okt

KR BT — MR FR I, 50 uL
T BER A (0.5%) . RAEFIML0.1%) . 75%F K,
Ky in s R, YEH 30 min J5, WM
B FH 500 puL JCEA 7&K B O L, BT 200 pl
W, EHEEE 3,
1.10 RHDV2 X§ A [F] ¥ BE i fy stk

FH1 50 UL 0.2%. 0.3% H 143 5 4557 1 i -9
BRI EH 30 min J& , R EE T % 500 uL
TCHEZEBK A B A H, BL 200 uL £, BEFEE
234,
1.11 PMA 4b¥# 5 RHDV2 PMA-RT-qPCR
vl

200 pL AL FRLHAEA, 3 AMA 10 pL PMA
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P (BLWE 2 mmol/ul), 1500 r/min, B>
10 min, % THREERET 15 min, HHGEET
UK E, #£500 W kAT IR 15 min 5 IRAER
o MR EEFE 4] RNA RBOR ] SR H ik
&R PR RE S 0 EE RNA, T RT-qPCR A&l
112 RSP

SiiH U045 41 RT-qPCR K i 1545 D1 %%, I
XoF P2 DM log BEHARFR . 303 4% A B B A K
(A1),

FREERK $=[171 (PRI log copies/mL-BHE s AT

#14 log copies/mL)] x100% (1)

2 HERA®

2.1 JA% RNA RESZBRE N

Fi51% RHDV2-PCR-F/R ¥ VP60 3L ¥4,
PRI BEARAEE I LUK AT ILAE 441 bp ZEAi AT —14E
SIS (B 1), NP 42 BLAST X4y
Br, &R En, B BIEEFH S GenBank
RHDV2 VP60 B (& 5365 : MN276176.1) 1) — Pk
4 98.35%.

Bl 1. RHDV2 VP60 PCR ¥ &4 R

Figure 1. PCR detection of RHDV2 VP60 gene. M:
DNA marker DL2000; 1: RHDV2 VP60 amplification
target band; 2: negative control.

actamicro@im.ac.cn

ALV EHEI RNA JE17 RT-qPCR K], £55%
W, RHDV2 NFHM, 2 RHDV, bt FRATH .
MR e B 5 % 3% (Buropean brown hare syndrome
virus, EBHSV)¥ %M (151 2-A . B).

2.2 RHDV2 % B& e sk

TR pH i B BRBRAL B 7 R 5, $2 B0
7 RNA J£#17 PMA-RT-qPCR #6 I , 4540 3 1 45
32, YRS DB L SRR KR, 4
KR, RHDV2 X REE B, bl pH H TS
Thim, MMEEAR KR A IR E (R 2). RHDV2 Xfh
M2 (pH=3)5 2 £ L BN M (pH=10) U ME AR, Fifi
pH {EFEIRETHS , WA KFHARE. 5&
# RHDV Al H, RHDV2 [E#EX BRISA — & H
Z U FESEBRAE PR, FhIR (pH=1)B &R

(A) Amplification .
4000 g
3000 2

-]

% 2000
1000

0 e 3-6
0 10 20 30 40
Cycles
Melt peak
(B) 800 | "
700 | 7\
600 [
= [ 2}
2 500} [A\
=) / / \ |
= 2ol JVARAN
€ 300¢ \
7 \\
I 200} - // \‘\\\‘
— \
o —a T AN
8

2. RHDV2 ¥ 1 £ 5 05 i i 2%

Figure 2. RHDV2 amplification curve and dissolution
curve. A: amplification curve; B: dissolution curve.
1: pMDI19T-RHDV2-VP60; 2: diseased tissue material
for testing; 3—6: negative control (pMD19T), pMD19T-
RHDV441, pGM-T-EBSHYV, Pasteurella multocida.
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% 2. RHDV2 XEEH UM

Table 2. The sensitivity of RHDV2 to acid or alkali
Treatment Log (Mean copy number) Inactivation rate/%
HCI (pH=1) 3.95 95.32
HCI (pH=3) 4.37 88.78
NaOH (pH=10) 4.83 66.12
NaOH (pH=13) 4.4 87.98

AR BATE W (pH=13) W] ] T 3% 5 37 A PR (a3 T
Rl . 1 IRASE) SO AR RAEAAME . S BRI
M5, (ARG X R A AL B, LA
B 5 M IR 3%
2.3 RHDV2 % # Uk

R B T IO B L, 4 65 °C ZbFE 30 min,
85 °C 4b¥H 30 s. 1 min. 2 min. 3 min 5, FEHL
i HE RNA Jf- 17 PMA-RT-qPCR H il , 45 4b 1 5
53U, TR EERE DUBONH DL R EE R KR
GERFW, PR IR BE A% RHDV2 A 4 K AE
F, 65°C AL A 30 min J5, EHEER IR AT K
77.61%. F 83 °C AbFREE R, WA 85 K BE T A]
P S T v, ARSI A] 4K 28 3 min X EEAT R
KA KMGEEIRTI(R 3)o TESLPRIERE ™, 3
55 AL FE(80-83 °C) A AT A KA,
RE X ISR T BEAELE Y RHDV2 A A KEM, 2
FETRER XTI R RHDV2 e U i il T 25 Ak
A 2% R Y SR A B[]

2.4 RHDV2 i FHE 78U
FHAS 5] 4 F R A B 3 e, 4R BUR 5
RNA Jf#4T PMA-RT-qPCR 1], R4t G

% 3. RHDV2 ¥ #uBUE4

3, TR DB L SR B A KA, 4
SRR, BT 3 FE R RN RHDV2 B4 K
RITE 80%L I, A RAEE T RHDV2 A4 K
VERIRGF, JRBER Kk 88.78%; T5% L s H:
WK, AKFA K 84.51%; 0.5%1d i R S 4 4% KK
1 80.05% (3% 4). Pk, A el kRS E
AR AT 4 A T B 7

2.5 RHDV2 XA [F] ¥ B F g i) st

FHPR R B2 F AR B 3 1 5, SR B0 75 RNA
1T PMA-RT-qPCR i, AR4bPRTEES 3 41, IF
S TR S DUBOE DU SR 8 58 KR . IFR Y
H XTI EE R A R KAVERT, 0.3% BRI R KRR T
0.2% I, RKFRAIK 82.22% (% 5). HEEEKIE
FEVE AL R P G 7000 3 2 1) R 2K
WBEIT , SREEDURE . IMEEMESRN S, MeE T
KIGPE B hil 45 HAEHWER 0.1%-0.8%,
37-39 °C ¥ 24 h D b %F 20 RHDV 441K
TGN RHDV2 B GAUE A BRI T, R
WEREXT RHDV2 AR . ASBEFRE R,
A A 0K % RHDV2, A TR il 45

% 4. RHDV2 X ERHESTE2M
Table 4. The sensitivity of RHDV?2 to disinfectant
for animals

Log (Mean  Inactivation
Treatment

copy number) rate/%
0.5% potassium peroxymonosulfate 4.58 80.05
0.1% povidone iodine 5.06 88.78
75% ethanol 4.5 84.51

3 5. RHDV2 3 4[5 3K & B ES SR 14

Table 3. The sensitivity of RHDV?2 to heat Table 5. The sensitivity of RHDV2 to different

Treatment  Log (Mean copy number) Inactivation rate/% concentrations of formaldehyde

65 °C, 30 min 4.63 77.61 Inactivation
. Treatment Log (Mean copy number)

83 °C, 1 min 4.65 76.56 rate/%

83 °C,3 min 4.22 92.41 0.2% formaldehyde 5.14 71.16

83 °C, 5 min 4.06 95.10 0.3% formaldehyde  4.53 82.22

http://journals.im.ac.cn/actamicrocn
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H1F RHDV2 RNRETEIRSNE SR, BHAT T X%
TRHE— 05T, 4l RHDV (BRI
PR TS, TESTESRAR N, DI MIAE
TR IR 45 R (RO Tk 2 2R sh i A &
TRFERA | FFRABE SR H R WS, AR
FREERE DUBI O . izt RHDV (3R Ak R
WA A ff ik — 583 . A5 R T PMA-RT-
qPCR 1T RHDV2 #ALAR MR #I , I PMA &
WS TG PR IR BEIET PCR §48, 454 qPCR S23E
T XSRS R T A AR T X5y, AR T
J'& RHDV2 AHICHI 58 S AL T 2Rl 2= 1 His
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Physicochemical properties of rabbit hemorrhagic disease virus
type 2

Wanting Chen'”, Mingzhong Zhou®, Bin Chen’, Pengfei Zhang', Ruijiao Jiang',
Hongmei Zeng', Teng Tu', Dishi Chen®, Zexiao Yang'”, Yan Luo'’, Xueping Yao'”,
Yin Wang'**

' College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, Sichuan Province, China
2 Sichuan Center for Disease Control and Prevention, Chengdu 610041, Sichuan Province, China

? Key Laboratory of Animal Disease and Human Health of Sichuan Province, Chengdu 611130, Sichuan Province, China

Abstract: [Objective] The purpose of this study was to study the physicochemical properties of the virus RHDV2
and evaluate effect of different treatment to kill the virus. [Methods] The virus was identified by RT-PCR in rabbits
with clinical suspected death from RHDV2 infection. The physicochemical properties of RHDV2 were studied by
PMA-RT-qPCR at different pH, different temperatures, common veterinary disinfectants and different
concentrations of formaldehyde. [Results] RHDV?2 infection was confirmed by RT-PCR detection and sequencing
analysis. The VP60 gene sequence of this strain was 98.35% consistent with RHDV?2 in GenBank (MN276176.1).
PMA-RT-gPCR results show that RHDV2 was sensitive to pH, high temperature, animal disinfectant and
formaldehyde. The killing rate of virus increased with pH decreasing or increasing. The virus killing rate reached
77.61% after being treated at 65 °C for 30 min, and 95.10% after being treated at 83 °C for 5 min. RHDV2 is
sensitive to all three animal disinfectants, among which povidone iodine had the best killing effect on RHDV?2, the
virus killing rate reached 88.78% after 30 min. The killing rate of 0.3% formaldehyde was better than 0.2%, and
after 30 min of application, the killing rate could reach 82.22%. [Conclusion] RHDV?2 is sensitive to acid and base,

high temperature, animal disinfectant and formaldehyde to varying degrees.

Keywords: rabbit hemorrhagic disease virus 2, physical and chemical characteristics, PMA-RT-qPCR, disinfectant
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