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20182019 £ HAIERFERIRITRFIRE K gC.gE.
TK E R EFR#H LS

B&R 4% I#HE #F &% AR HAR HEX
ALK D B R G DI AR 611130

# E. [4 %] HIE R (pseudorabies virus, PRV)ZAHA FFe9—X TR R, A 2011 FA
Sk, REFEAT Bartha-K61 HEHRIAGHL T KRG HIERBERE. [B6] AZB WA
PRV 89747 J& F VAR ARG IZAE AL, 3T 2018-2019 AN 86 N 37 dK 4 49 384 M £2400 PRV & 4 4%
AATR B M. [F %] 4248 PRV-gE A B4 5] xt &k 549 384 @J\ﬁ‘nnk'ﬁ' PCR ¥ 3%, Jtxt
REEH. REHX 4G PRV M FEB4T% 3, 3% PRV &% 5!]*%&4):@6%&15& HATRIT FHHT.
#AF3 o PRV [B AL AL BHK-21 @/ AT R E0 5B, MEHITH B HMHE gC. gE. TK AR
e AE A, (45 R 1 PRV PR R 89 4 9.9% (38/384); FAMEM L E A 16.3% (14/86);
F R 69 PRV P Eh 32.1% (27/84); FrAMEFatER A 2.0% (4/198); 4% 2 JE K69 PRV [ F
A 11.4% (4/35); *FRAERHEE PRV FAME A 4.5% (3/67). 4%itF ok, PRV %5 &k fN
WHEIARE R JERAR X (P<0.01)., 39, AF(12A. 1 A.2 A)PRV FAHERZ, £4 33.0% (31/94);
AEEFGA4RA.5 A)eGmEES 9.1% (3/33); AEAKRFTMABEELS A 1.5% (2/130)F 1.6%
(2/127). £ 2018-2019 S35~ & ik 3 # PRV &4k, 454 %  PRV-SN.PRV-DJY.PRV-CD. PRV-XJ
HARFERE 2016 FEQN BB —MEFHR, AT THRERAZERNZEL, ABEF T 44
FHRH) gC. gE. TK AR . Folkxt &8 w )| o BE E AR, FEBMIGRZM T E fab
%, (456 IR 5 Ao iR 3T F 8 BE b AHAE K IR 69410,
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Epidemiological investigation and gC, gE, TK genetic
characteristics of pseudorabies virus in Sichuan province of China
between 2018—-2019

YIN Xin-Huan LU Ling-Hua WANG lJin-Jiang XIE Yong ZHU Ling
ZHOU Li-Yuan CHEN Di-Shi XU Zhi-Wen"

Animal Biotechnology Center, College of Veterinary Medicine, Sichuan Agricultural University, Chengdu,
Sichuan 611130, China

Abstract: [Background] Pseudorabies virus (PRV) is an important pathogen to pig industry, a large-scale
of pseudorabies (PR) has swept many Bartha-K61-vaccined farms in China since 2011. [Objective] In
order to investigate the epidemiological characteristics of PRV strains prevalent in Sichuan province,
China, 384 suspected PRV infected samples were collected from 86 pig farms in 2018—2019. [Methods]
According to the amplification of PRV-gE gene, 384 samples were detected by PCR. The positive rates of
PRV in different seasons and regions were counted, and the correlation between PRV infections and
clinical symptoms was statistically analyzed. We selected some PRV positive samples for virus isolation
through BHK-21 cells, followed by gC, gE and TK genetic informatic analysis of isolated strains.
[Results] The individual positive rate of PRV was 9.9% (38/384); the group positive rate of PRV was
16.3% (14/86); the positive rate in aborted fetuses was 32.1% (27/84); the positive rate in semen of
breeding boars was 2.0% (4/198); the positive rate in nervous symptoms pig was 11.4% (4/35); the
positive rate in respiratory symptoms pig was 4.5% (3/67). Statistical analysis indicated that PRV infection
was associated with pig reproductive failure (P<0.01). The highest PRV infection rate was detected in
winter (December, January, February), with a positive rate of 33.0% (31/94); Spring (April, March, May)
ranked the second highest positive rate of 9.1% (3/33); Summer and autumn was about 1.5% (2/130) and
1.6% (2/127) respectively. Totally, we isolated 3 PRV strains between 2018—2019, named PRV-SN,
PRV-DJY, PRV-CD respectively. PRV-XJ, a strain isolated by our laboratory in 2016 in Sichuan province
was also included, these strains were used for gC, gF, TK gene sequencing. Sequence alignment shows that
Sichuan isolates were similar to those Chinese isolates, except for sporadic mutations and deletions.
[Conclusion] Farms should strengthen the purification of pseudorabies in breeding herds.

Keywords: Pseudorabies virus, Genetic analysis, Epidemiological investigation

AT R B (pseudorabies virus, PRV)JEIHIER
PR) W 9 it , 2 98 2K
(Herpeviriade) o Ji)Z%#:FH(Alpha Herpesvirinae)f
RGN, PRV JEAZ) N 143 kb, W& EA 72 M
A AMER, XEEEASY THREAT. [
BT R e RN TK A E
L gF &£ PRV FE R LAY, oF/TK FEH B
RERR B FRE I Y IeAh, TK N gE LA
W W R A s A e B C
B gC AP ertEn, FES 57 SR M
TR e s HElaE, gC SERBR AL UL
ATLLKE PRV BEbR A AP LAY, DATIRS Ho [l Bk

% (pseudorabies ,

55 ANEERRIX 4T,

PRV AU ZFshy, WG4 . whiiksh
Y. 50, MUl 2018-2019 4 [A] %G G 7 iE ¢
FIEEBATI N GG PRV 5 51 AN 5 FHR
R AT BB R R R e UL
JEYLT PRV WIRETESN R M 4 2R G0 h & A 54
B, ARAKPBRE R G PRV R AR
REDR PO A AR B e 2 IR N B A
PR 5 B IEgE FURGY 5 DA R 50 6 g o
fiEs Mz s E % SR EE R, AT
a2 b PRV L 91 TT LA ) )
20 42 50 454X, 20 tH4g 70 4EAH [ g 4 F 5 |
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T Bartha-K61 1, H#| 80 44{ Bartha-K61
EW A EAFR) N A, g A T
RIS, SR 2011 4E)S, 7E#B4) Bartha-K61
Go g% BB % 2 T DA e R AR A AT 3 i FE T
FNFHER PR, JFor@s s Zmimitrditk,
HNX. ZJ0l. HeNl, SMX. TJ. JS. JS-2012 i
HN1201 25202324 LAk iR X S B R 5 16 58
BEMRAH LUAEE AR 7

PRV 7EVU)IAE WA T LD HRGE, AT
TH#EDU)I4 PRV WA TRERR AT IRA TRAE , ABEFERT
Ua)I145 2018 4E 1 H % 2019 4E 8 I By PR WA 7
BT T EAE, FR00ES ) 3 #k PRV Rk, FEXTix st
BRI gC. gE TN TK FE[H 8104 14 6 A e
Pyt AR . ARSI S R AFAY 2016 4 PRV
I3 ERR(PRV-XT ¥Ry A SH8EbR, i 4esk )i
4 PRV #bk I 7748 A5 0
1 R
1.1 #H#mXERLE

2018-2019 FASLI WA T4 12 M
X 86 MMM 384 kU™ . A RGEN . I
W R BRI A FRAE A R U A, o, &
B Bk, R B BIMERE B E e 33,
130, 127, 94 fiy; SMRRSG . ARG, B
T B BERR KR B FR GRS R 45153 1)
67, 35, 84, 19817, FUMR KA ARERIG R AR
HoNw, R LREERRAC, PFI R St i 2
SRARFUIE , i 280 2 R ARG VR A A it v )
HH,
1.2 EEZERFIFLIE

2xGC buffer, LA Taq® Hot Start Version .
DL2000 DNA Marker, Ji%%5%i87]£x(PrimeScript
RT Reagent Kit), TaKaRa 7\l ; ¥ 8 4k K 4
DNA/RNA $2HUR 7 £ (TIANamp Virus DNA/RNA
Kit), KRR AL AFRA ] ; SanPrep #:X
DNA e ENciatl &, A T4 TR (R A
FRZsH] s Ba4-1MiE . DMEM (Dulbecco’s Modified

Eagle Medium). & J£#, Gibco A+ ; BHK-21
(Baby Hamster Kidney Cell-21)ZHfifl, ASSZ56 % {4
ffo PCRAX. BERNIE RS, Bio-Rad A+,
2 Hik
2.1 PRV gy#&m

XF 384 Sk AERE HA /N . BEE . R AK SR
SUFEE , WA YR 3 WG 12 000 r/min &0
5 min B BIE; ARERRE Sl L bRt £
(I FSRJE 12 000 r/min 2.0 5 min I . AR
WAL G W - AR L2 9 ) DNA, SR
Z PRV-gE JEAMKIN G 1Y) gE1-F/R (% D)Xl
() DNA A i1 T PCRY 1S, PCR SWAAZR(10 pL):
2xGC buffer 5 pL, ddH,0 2 pL, 1. KIA5[9)
(100 pmol/L)#% 0.5 uL, dNTPs (2.5 mmol/L) 1 uL,
Taghas DNA R4S U/ul) 0.1 uL, DNA #iti
0.9 uL. PCR JZJW4fF: 95 °C min; 95 °C 30 s,
60 °C 30s, 72°C30s, 30 MfE¥F; 72 °C 7 min,
[F] 5] #% B Trizol A4 4 2Py RNA, H
PrimeScript' " RT Reagent Kit /8 ¢cDNA . [f] i)
FH PCR 1 RT-PCR 3 A Xt 8 WL i 85 96076 75 (classical
swine fever virus, CSFV). J& %51 55 °F WG [ i
## (porcine reproductive and respiratory syndrome
virus, PRRSV). J&4l/NE 3 (porcine parvovirus,
PPV). ¥ B 2 %Y (porcine circovirus 2,
PCV2). ¥R E: 3 A (porcine circovirus 3,
PCV3RIEHEA TR, 51903 1. PCR %,
J&, BUS uL PP T 1% SRR MEE R vk, R
#7 PRV-gE W= 41 5542 534 bp, WIHEAE PRV [H
PEIEGRE H
22 PRVHIHE

Bl mL WARPHER EEMATRER
(100 pg/mL)F1 A=A A A2 (100 pg/mL) 4 °C 1 7%,
¥ BHK-21 4R T25 AU, Y4nifss4E
FRBEIR ] 90%HPHE F I HERI R A, 37 °C W Fff
1 h JEMA® 2% FBS ) DMEM Zifql, &F
37 °C 5% CO, W5 FRAE 1557 3-4 d, WA
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Table 1 Primers used in this study

s lARK 519751 Jr BB e

No. Primers name Primers sequence (5'—3") Fragments (bp)  Effects

1 PCV2-F CGGATATTGTAGTCCTGGTCG 481 FESHAGI Sample detection
PCV2-R ACTGTCAAGGCTACCACAGTCA

2 PCV3-F TACCGGGCAGTGGATGATGAAG 639 FESHAGI Sample detection
PCV3-R CGCAACCTGGAGGACCAATAAA

3 CSFV-F GACACTAGYGCAGGCAAYAG 449 FESHK Sample detection
CSFV-R AGTGGGTTCCAGGARTACAT

4 PRRSV-F AATTCCCGCACCTCGCGGAACTGT 260 FESK Sample detection
PRRSV-R ATGTCCGAGATTTCACTCAGG

5 PPV-F AACACACTTCCATACACACCAGCAG 380 FESKN Sample detection
PPV-R CTAGTATAATTTTCTTGG

6  gELF ATCTGGACGTTCCTGCCC 534 FEAEA Sample detection (GB/T 18641-2002)
gE1-R GTAGATGCAGGGCTCGTACA

7 gE2-F CCTGGGCACCCCCGCGAGTCTCGCA 896 474 N ¥y Amplifying the N-terminal of gE
gE2-R TGCAGGGCTCGTACACGTAGTACA

8 gE3-F CCGCCACGCTGGACTGGTACTACGC 1001 44 C ¥ Amplifying the C-terminal of gE
gE3-R GCCGGGCATGTCGGAATGCGGGCG

9 gC1-F CACTAGCATTAAATCCGTTTCCTGA 952 P 4% N ¥ Amplifying the N-terminal of gC
gC2-R GTCCACCGGGTGCTCGTCCGCGAA

10 gC2-F GTGTGCGTCGTCCGCGACTACTAC 739 ¥ 4% C %t Amplifying the C-terminal of gC
gC2-R ACCGGACGCGATGGCTCGGTTCA

11  TK-F CGGCGCACCCCGAGGTTGACTTCAA 1278 14K Amplifying the whole TK gene
TK-R CACGGACGACGCGGGCATGGTGAC

A% (cytopathic effect, CPE)., X44ifiiik%] 80% CPE
W, B T-80 °C AUk 3 U, 5 000 r/min .0
10 min WA B
2.3 gC. gE. TK ERAWY EIFFI S
A7 DNA/RNA fli$ 107 & 5 Hi PRV JE K
DNA, F|H] NCBI [#J Primerblast (https://www.ncbi.
nlm.nih.gov/tools/primer-blast/) Ifj G& X % i1 4t X}
gC. gE. TK JENE51Y), A TAY TR
A R A A G UEER 1)o S8R 2.1 BRVAK R Y
JiEE gC. gE. TK %15 X (coding sequence,
CDS), ¥ PCR =¥k SanPrep #1:30 DNA Jit [l
G, IFak 2R A YR A BR A
AT . FIF DNAStar 7.1 #-BHER# ¢C.

gE. TK BHZHIRITHI 1% 2 GenBank $K154H
WSS (3R 2). M GenBank B F & A A1
) PRV BT IIERNSHIFHN(E 2), e
MEGAX #ff, #rExt ¢C. gE. TK SEH ML
AR
24 BUESDH

{#i Ff] GraphPad Prism 8.0 £l IBM SPSS Statistics,
V22.0 HA AR TS24 0. FIH DNAStar
7.1 F1MEGAX (https://www.megasoftware.net/) 45X
BT A Beast AL BEA 7t . PRV J 55088 Hlm IR
SRR PR SR FH R 05 R O = [ (S B L i — B
WAREOY BRI AR AL D), B A 4347 19 B 3% MK F
H 5%, BARXEBEN 95%.
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F 2 NCBI /) PRV SHER
Table 2 Information of PRYV isolates from NCBI

Iy Bk A P B

Isolates Submission year to NCBI Country GenBank accession No.

Becker = USA JF797219.1 (complete genome)

Kaplan = Hungary JF797218.1 (complete genome)

Bartha = Hungary JE797217.1 (complete genome)

NIA3 = United Kingdom KU900059.1 (complete genome)

SC 1986 China KT809429.1 (complete genome)

Ea 1993 China/Hubei KX423960.1 (complete genome)

LA 1997 China KUS552118.1 (complete genome)

Kolchis 2010 Greece KT983811.1 (complete genome)

Fa 2012 China/ Hubei KM189913.1 (complete genome)

JS-2012 2012 China/Jiangsu KP257591.1 (complete genome)

HeN1 2012 China/Henan KP098534.1 (complete genome)

Z7J01 2012 China/Zhejiang KMO061380.1 (complete genome)

TJ 2012 China/Tianjin KJ789182.1 (complete genome)

HNX 2012 China/Henan KM189912.1 (complete genome)

HNB 2012 China/Henan KM189914.3 (complete genome)

HN1201 2012 China/Henan KP722022.1 (complete genome)

Xiang A 2012 China/Hunan KF711991.1 (TK); KJ463839.1 (gE)

GX-GL 2013 China/Guangxi KU323910.1 (gC); KT936471.1 (gE)

LN10-13 2013 China/Liaoning KY398785.1 (gE); KY398814.1 (TK)

BJ/RD 2013 China/Beijing KF017273.1 (gC); KF017275.1 (gE)

DL/1408 2014 China/Jilin KU360259.1 (complete genome)

YY 2014 China/Hunan KF997101.1 (gC); KF130885.1 (gE); KP259815.1 (7K)
FIN5-14 2014 China/Fujian KY398743.1 (gC); KY398773.1 (gE); KY398807.1 (TK)
XJ-14 2014 China/Shandong KY398767.1 (gC); KY398801.1 (gF); KY398830.1 (7K)
HLJ8 2015 China/Heilongjiang KT824771.1 (complete genome)

RC1 2016 Japan LC342744.1 (complete genome)

XJ 2016 China/Sichuan KY498321 (gC); KY498323 (gE); MN255325 (7K)
JL1 2017 China/Jilin MG733280.1 (gE); MG733282.1 (TK)

SD HZ01 2018 China/Shandong MH521042.1 (gE)

DJY 2018 China/Sichuan MN240561 (gC); MN240564 (gE); MN255324 (7TK)
SN 2018 China/Sichuan MN240562 (gC); MN240565 (gE); MN262476 (TK)
CD 2019 China/Sichuan MN240560 (gC); MN240563 (gE); MN240566 (TK)

He - WEARTE.
Note: —: The date is not definite.

3 GRE50M

3.1 2018-2019 PRV B ITRFIAE

X 2018-2019 4EPUJII4A 12 A-HuIX 86 i1
198 3L FlsE . 84 kUi L. 67 kWM RGN |
35 kPR RGUERE S IETT T PCR Rzl FLAARR
Il ASREAR S PR UL 1. Fe ¢ PRV AMABRYE R
H19.9% (38/384); FHMSE LR 16.3% (14/86);

WG L PRV B FRESCN 32.1% (27/84); Fhy
RHIHTESR Ty 2.0% (4/198); thZe RGURGLBH LR
M 11.4% (4/35); WU R GERGL BTy 4.5% (3/67)
(K 2A) o BT A 09 BE VR ) b A — 151 3k 7 2 f
PRRSV Fl PRV ARG R, A BHMm 713
i PRV FL—J&dy, 2485315017, PRV &Y 58k
SR AT R B (P<0.01), TR 22 48 Fi
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2 RSG5 PRV JCH B AHSCHE(P>0.05) (3% 3) 3514 1.5% (2/130)F1 1.6% (2/127) (&l 2B).

PRV B ENET ELAE12 A. 1 A, 3.2 PRV WK BETE
2H), BAPERN33.0% (31/94), HREHEZEGH . XTREZH %) BHK-21 4iiffl A B CPE (K13A),
4 A.5 A, RN 9.1% (3/33). EZ(6 A . 1M 2 s BHK-21 4fififl 24 h J5, CPE M, M
7H. 8 MRk A . 10 A . 11 A)ERGLEAK, Bk Z BN AR IR (E] 3B). AR SR A LR 41

A,
P

El1 ZEF PRV SRS RERIIG KR K HEYER

Figure 1 Clinical signs and pathological observation in pigs infected by variant PRV

E: A W76l B: ARTIRG; C: M AERAVIFRE R D: BRI NS B/F: IPIEARER R AR 5T,

Note: A: Stillborn foetus; B: Mummified fetus; C: Cerebral hemorrhage; D: Hemorrhagic spots on renal surface; E/F: Small white focal
areas of necrosis on liver and spleen.
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Figure 2 PRV positive rates in pigs with different infection symptoms (A) and different seasons (B)
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Table 3 The correlation of PRV with the specific system infection

Variables PRV (n=384) P value OR 95% CI
Positive (n=38) Negative (n=346)

Reproductive system of sows RSS 27 57 0.000 12.445 5.841-26.516
NRSS 11 289

Reproductive system of boars RSB 4 194 0.000 0.092 0.032-0.265
NRSB 34 152

Respiratory system RS 3 64 0.103 0.378 0.113—1.266
NRS 35 282

Neurological system RES 4 31 0.750 1.195 0.398-3.590
NRES 34 315

{E: OR: IWfAM; Cl: Bf5X[; RSS: BHEEFHARYSE; RSB: AMEFAARSE; RS: MFERSE; NES: MZLRL.
Note: OR: Odds ratio; CI: Confidence interval; RSS: Reproductive system of sows; RSB: Reproductive system of boars; RS: Respiratory

system; NES: Neurological system.

A B

100 pum

3 BHK-21 fifi# PRV B95 5
Figure 3 Isolation of PRV in BHK-21 cells

1 2 3 + — M bp

100
200

500
750
1000

2000

100 pm

¥: A: BHK-21 4iffiXTH84; B: PRV ) BHK-21 4iiffd 24 h J51% CPE; C: PRV-gE [ PCR %5 ; M: DL2000 DNA Marker; 1.

2. 3: SEHEERE; +. PHEEXTER; —. BHMEXTEE.

Note: A: No CPE appeared in control BHK-21 cells; B: Obvious CPE appeared in BHK-21 cells 24 h post inoculation; C: PCR identification
of PRV-gE gene; M: DL2000 DNA Marker; 1, 2, 3: Isolated viruses; +: Positive control; —: Negative control.

DNA, | PRV-gE By 514 gB1-F/R (£ 1)ik
5 PCR P38, 455 R BHUEAR S 4 m b4 21 K B
24550 534 bp (K 3047 . Bl 1 gE By 423 A
5|4 gE2-F/R F gE3-F/R (& 1)#E4T PCR ¥4 -]
Fe, B A AR NCBI %08 8 k47 4% H iR
BLAST, %5 % W x5 PRV XK 28 A1 ¥ H
100%, JESE5 B & PRV, 2018-2019 44k
SrESE| 3 Bk PRV Bk, /0ldn4 0 PRV-SN,
PRV-CD, PRV-DJY.
33 FyaHh

M5 RE gC. gE. TK £HK) CDS £k
I3 1464, 1740 F1963 bp, $403 B IR HEA% T

12 Fe 443 9 A5 2 GenBank F13RA5A0 N (& 55
(R 2). gC EHAZITIRTH 58 KB PRV-SN |

PRV-DJY . PRV-CD Fl[E P 43 &5 #k 55 2k MEAR T

FEIAI Y BR B AR (] 4). g FEREAT
R 175143 M1 7% PRV-SN k42K 1737 bp, HiAE
5 489 I SAFAE— A IERR (amino acid, aa)fd ik
J(Y——)o PRV-XJ ARSI E 2016 4E7E U)X
Oy BN —HRAS SRR, BRAFE AL A AR,

PRV-XJ 1£45 252 (D—H). 282 (E—K). 496 (D—V)
PSR aa AU, LA, PRV-XT 5 ZJ01 FI
HeN1 #HR1E 572-576 aa AMABIFAE— N ELSE R
(E5)o M TK ZEH P H XTSI LB,
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Bk S EAN A L T — 2 e, 215 REI LAY, TiEShEERE Bartha, Becker. NIA3,
(T—-V), 284 (A—V) (K 6), Bk, TKIEFMXT  Kaplan, Kolchis %@ T3 1 AU AHF5E by
T gC Ml gE FEHMAREST JIH 4 ABERRE 8 T IE A TR(E TA). S ILR T,

gC. gE. TK LB b s, U gE B8 7B)HI TK B K (K 70) s & EAk /s
JIHLIX ) PRV #ERAE T F—43 32 B(B 7), SESS Rl SRIMEET TK JE R kb, Bartha.
OYEMA IR, BFERM], oCIEEFESI/HT  Becker. Kaplan 5 EEEHEE TRI—/> 32, NIA3 5
ATLLRE PRV Bpbkor WA SERIAY, rhEEERE T Kolchis J& T M43 32

Maj ority MASLARAMLALLALYTAAIARRPSSTTALGTTPNGGGGENSSAGELSPSEPPSTPEPVSGTTGARASTPAAVSTFRVPPESVSRRKPQRNGNRTRVHGDKA
T T T T T T T T

10 20 30 40 50 60 70

L
.V.GITGARRSTEA.
.V.GTTGARASTPA

O |
(=)

CD-China-2019-MN240560
DJY-China-2018-MN240561
SN-China-2018-MN240562
XJ-China-2016-KY498321
RD-China-2013-KF017273.1

DL 14-08-China-2014-KU360259.1
Ea-China-1993-KX423960.1
Fa-China-2012-KM189913.1
GX-GL-China-2012-KU323910.1
HeN1-China-2012-KP098534.1
HLJ8-China-2015-KT824771.1
HN1201-China-2012-KP722022.1
HNB-China-2012-KM189914.3
HNX-China-2012-KM189912.1
JS-2012-China-2012-KP257591.1
LA-China-1997-KU552118.1
SC-China-1986-KT809429.1 oottt ettt e e et e e e e e
TJ-China-2012-KJ789182.1 .GTTGARASTEA.
XJ-14-China-2012-K'Y398767.1 .GTTGARASTEA.
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Figure 4 Comparison of PRV gC amino acid sequence with other PRV strains available in the GenBank database

W L: RAMR; T: HEMR; S: Z%4M; R: MAMK; H: HAMR; A: NER; V: SiER; Q: FaAmN; G: HAm; C: ¥
BEERR; E: &R P: WEMR; 1. Foo&iR; M: Flj'lﬁ%ﬁ& D: R&EJR.

Note: L: Leucine; T: Threonine; S: Serine; R: Arginine; H: Histidine; A: Alanine; V: Valine; Q: Glutamine; G: Glycine; C: Cysteine; E:
Glutamic acid; P: Proline; I: Isoleucine; M: Methionine; D: Aspartic acid.
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Figure 5 Comparison of PRV gE amino acid sequence with other PRYV strains available in the GenBank database
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Isoleucine; M: Methionine; D: Aspartic acid.
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Figure 6 Comparison of PRV TK amino acid sequence with other PRYV strains available in the GenBank database
H: A: NER; T: HER; V: AR
Note: A: Alanine; T: Threonine; V: Valine.
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Figure 7 Phylogenetic analysis of PRV isolates based on gC (A), gE (B) and TK (C)
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