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Isolation and pathogenicity of a pseudorabies virus variant
HLJ-01
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1 College of Animal Medicine, Northeast Agricultural University, Harbin 150030, Heilongjiang, China
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Abstract: [Background] Pseudorabies virus (PRV) has been mutating since 2011 and the classical
vaccine strain can no longer completely resist the infections of PRV variants. There have been outbreaks
of pseudorabies in many domestic pig farms and the PRV variants have become prevalent in China.
[Objective] To isolate a PRV variant, analyze its genetic evolution and pathogenicity, and provide
experimental data for the epidemiological investigation and vaccine development of PRV. [Methods]
The brain tissue samples infected with PRV were collected from a pig farm in Heilongjiang province.
The primers were designed according to gE and gB conserved sequences of PRV in GenBank for PCR
identification. The gE and gC genes were sequenced for phylogenetic analysis. The virus was isolated
from BHK-21 cells by plaque purification method and further identified by electron microscopy and
indirect immunofluorescence. The growth curve was established and the pathogenicity was studied.
[Results] The isolate was identified as a PRV epidemic strain by PCR and sequencing and named
HLJ-01. The phylogenetic tree showed that the isolate was in the same clade with the epidemic variants
isolated in recent years in China. The results of amino acid sequence analysis showed that gE and gC of
the isolate had the characteristic sequences of domestic epidemic variants, indicating that the isolate was
an epidemic variant. The growth curve showed that the titer of HLJ-01 was the highest (10%° TCIDso/mL)
48 h after infection. The virus particle of HLJ-01 had the diameter of about 150 nm, and it was a sphere
with envelope and radial spikes outside, presenting typical characteristics of PRV. The animal infection
experiments showed that the mortality rates of 107, 10°°, and 10°° TCIDs, infection groups were 100%,
80%, and 60%, respectively. After inoculation of HLJ-01, all the piglets showed typical symptoms and
pathological changes of PRV infection, which confirmed that HLJ-01 had strong pathogenicity to piglets.
[Conclusion] An epidemic variant of PRV with strong pathogenicity was isolated and identified, which
laid a foundation for the epidemiological analysis of PRV and the screening of candidate vaccine strains.

Keywords: porcine pseudorabies virus; variant; isolation and characterization; pathogenicity
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(5 DY ARFAE A B R A B () A1 JE R R b 22
R, W, YIRS R A AR AL,
TR BRI , PR EDAIER I R A

H 2011 453%, EHN 20085 1 NI R S%
BE MY RO G & AT, YRS I AR R BT
FH W BT, BEIS E N2 4 AR O B
ZJO1, HeNI1, JS. TJ Ml HN1201 % PRV 4 &
BEAR, R HCE X LS B B AR/ BRI B
FERAEORAE ST . Yang WA T PRV ZE 735
Pk HN1201 FidiLsgfk Fa, & ¥ HN1201 Af &5
WM HA BT 100%56T, {H Fa B
{5 | 5 I FF I A SER . PRV fE RSk B
bAyoh 2 FPIERAL . JERA T ALK B R AN
SN Bk (Kapla, Becker), AR 1T 617
F R [ v E RN AR E K 0oy bk EN
22 MLEEFR(Ba, Fa fil SC)FIHT A S5 3 AR (HNX
ZJ01, HeN1. JS. TJ Al HN1201)#R )& T 3k [K Y
>, R R, E W EEI PRV AT
SRR RE I3 9R . PURAE S, ik, MWk
W3 0 B NS E PRV AT RERE, dEATAH N
BRI A, SRR D AT R A T Y B T B

1 MRE %

1.1 fRAKiRE

2020 4, PSR B VTSR K BEALDAATE R0 a4
ik kit 4 SR SCATHE 5 BIR U 2L, AT
PRV Jak Yt % o FIp 25 40 29 o
1.2 AR SR

BHK-21 4l 1 A< 5250 % {77 5 56 H IR AT
BT Ip VT R PRV MESE Y, sy SL i
SR OGS 56 B AR R E |, S ARAF AR b Aol R
=27 L/ B R (ol I A R A @7 S AR
NEAU2018024).
1.3 FERF

TaKaRa LA Taq Mifi J2 PCR Wil H %

W) TR (K E) A BR /A A ; FastPure® Viral
DNA/RNA Mini Kit W [ 55t 47 A g Fl 4
WO AT BRAN /] 5 R 2F 137 (fetal bovine serum,
FBS)IJ A Gibco 237 ; DMEM K 3235600 {5
TR AN F] s PRV RRSPE R I35 R AR 5256
2 A %5E ; PRV gE BRI S2 563 A
fil; FITC #nidFEdiil =40, /MR IgG. DAPI
A ERIE H iR = RAEYHEH AR A,

14 7%
1.4.1 mEALIE

BUR BN LRI/, fin Adffe DMEM 1%
TR, WIS J2H 2 o S 52 PR 3 Y, 5 000 r/min
B0 5 min, B EWE T 0.22 um S8R &, —80 °C
(G e g
1.4.2 5|¥0git

%M GenBank ' PRV L4 551 (& 555
h KJ789182), 43l Beil4t X} gB FEH A gF F
DK B 3 5 B PR 5 14 o TRIERE R 4 2 TR 4
JFHANRMIBR S, 3B 1 gC Fn gE &K
FEEWEIY . 519 R R YR R A
Gl WP AIILER 1,

143 PCREZE

WMk ZH 2V kA1 3%, P DNA/RNA $2HL
R UL PR BUR LR, UL gB I gE
I RO 57 F 80 1 e S 51 0 % gB-F1/R1 Al
gE-FI/R1 #17 PCR ¥ 3. PCR J ik :
TaKaRa LA Tag (5 U/pL) 0.25 pL, 2xGC Buffer I
12.5 uL, dNTPs Mixture (2.5 mmol/L) 4 uL, I,
TS 147(10 pmol/L)4% 1.0 uL, DNA 4% 1.0 uL,
ddH,0 #} & 25 pL.PCR JZ ¥ 214 : 94 °C 3 min;
94°C30s. IRAREZSH#3K 1) I min, 72°C
1 min, 3£ 35 4MF#F; 72 °C 10 min, PCR ;=¥
28 1%3 EWHEE I LUK 34T
144 REWMRZELE SR

DLBRERA G B 2 N 41 DNA AR, LU
gC-F1/gC-1R Fl gE-F2/gE-R2 WiXf5[4#), PCR

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



PREAFESE: DV IERIRR BRI AT o HLI-01 F 70 1 56 5 A B0k o i

5025

x=1 3MFIER

Table 1  Primer references information

519 F1¥1F7 51 7R BRI IR KL
Primer Primer sequence (5'—3) Fragment length (bp) Annealing temperature (°C)
gB-F1 GCCTTGTGCTCCTGCTGCT 551 58

gB-R1 ACCCTGAACCTGACGCTGCT

gE-F1 GCGCCCCCGGCCCATCTGGTG 605 63

gE-R1 CTCGTACACGTAGTACAGCAGG

gC-F1 TTCCTGATTCACGCCCACG 1783 62
gC-R1 CTGTTCCCCGACGACCAAT

gE-F2 CCACCATCGCAGAAGAACAA 2 069 62

gE-R2 GTCTCGTTGTCGCTCTCGCT

P SEEE ) gC N gE FEH i i X B PCR ;=4
PP A Y, 5FH MEGA 7.0 344X R
JEHVEAT EXF 438, 3 BILL gC il gE JEH T 51
BV REREW
145 RENSBEFAL

I V85 P I L 25T 0 I8 0.5 mL 3
BHK-21 4ififl. 37°C. 5% CO,# & 1 hJ5, 3
W, A 2% FBS i) DMEM R 3, 4ksk
BE IR WA AN LG AR o £ T0%4M M %z A 9 AR st
WHIR R . 28 3 IR Hsifb)E, 78 BHK-21
9 B b A% A = FR o B 4 R A2 (cytopathic
effect, CPE)MFULRIH 2
1.4.6 HEEME

4 PRV AR5 SR, 20 000 r/min 5.0
2 h, HUTTERR R E PBS BIF, T INEE
W, TS R gy, AT HLBEIIAR .
147 [EERERALLEE

W8RG T 107 F e, $5Fh BHK-21 4
ffi, 37 °C #5572 24 hm, i LI, HBA T
KT EANML, PBS ¥k 3 WK, LA BRFL
B A 1:200 # B gE B BEHTIR 50 uL
1 1:500 Fi Bey /N 1gG XFIE 50 uL, IR T
2hJ&, PBS¥E3 K, filA 50 uL 1:500 )
FITC #ric £ Bl IgG, 37°C % & 1h. PBS ¥
3 YK, JH 50 uL DAPI (0.2 pg/mL)Z4 4 5 min, 2R
J& PBS ¥k 3 Wk, il U Mg AL

148 HEFSHRN—SEKHLENE

P IR G &2 B (multiplicity of infection,
MOI) K 0.1 Y53 B EERAERN T BHK-21 i1 |-,
37 °CHFE 2 hJa, 7L, PBSUE3 Ik, #h 7
T 2% FBS M5 FR Bk 2215 95 . o AR I 6.
12, 18, 24, 30, 36. 42. 48 1 54 h J5 W 4E2
Mu3EI5Y) . $% M8 Reed-Muench #3134 [A] B+ (7]
JREEM TCIDsy, F14 TR I .
1.4.9 SHFREHIER M

W B TRk AR BRER KB R 1070, 10°°,
10°°F1 10*° TCIDso 3% 4 AN RREE, 235 20 B s
A0 56 Hiy PRV HU RN BVE Y (e e A7 4
% 53k, 83k 2 mL; [R5 Sk fdFERE P PBS
J R AR IR IR 14 do WIS A H ER
DA, JP SR . ZE M SR MR AE
JERYLES 14 K5 A0 FEFFHk Bir A 5, WA 45 4
AR B BRAS AL, JRRAEC . BEL ML ML L
G R 90 T 45 25 2H 2R R A7 B 2H 21 2 A A L 1
R

2 HERE500

21 PCREEL

RBURHE DNA PEfT PCR K, 25 5L n s 1
Jin, MG ZL5E R 5 5 PR X B RN
— & BE(551 bp Fl 605 bp), L4 E N
PRV [ gB Fll gE J:[H o W1 TZ5& 5 0 FH 0 5
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1 PCR £ELZR A gB HEFHIKA;
M: DNA 4rFittrifi; 1: PRV gB JEN T EL;
2: BIMEXSHR; 3. FHPEXSHR. B: gE JEPIHLIK
Kl; M: DNA s FHibnifi; 1: PRV gE B
Bty 20 PIMEXTRR; 3. BHMHEXT IR

Figure 1 PCR identification results. A: gB gene
electropherogram; M: DNA molecular weight
standard; 1: PRV gB gene fragment; 2: Negative
control; 3: Positive control. B: gE gene
electropherogram; M: DNA molecular weight

standard; 1: PRV gF gene fragment; 2: Negative
control; 3: Positive control.

PRI gF FEH, gE LR PCR Rl BH 1 ) =% B
YL PRV N BFEERE
2.2 gC#gE ERMY EREFH NI

Pl gC-F1/gC-R1 Fl gE-F2/gE-R2 BiXt5|4)
AP BE T A e oC FERFSI 1 783 bp
R BRI 5E 4k gF JERP A 2 069 bp F Bt

(K 2), MF43HT B, HLI-01 #k gC FEHR 4K
h 1464 bp, gE FEH4AK R 1 740 bp, HHAX
TRV A5 S BRI T XS, 5% E
HLJ-01 BRFN 2016 4EH1T 5 [ P840 85 1Y 28 5 3
PR T35t A% AR B — A ARl Sy 4 3 b, T
ER3 SEXISIN(EI)E

Rl PE M4 R s, HLI-01 #k 53 %%
PREY gC FERAHRIEH 94.3%-100.0%, S5&%
BRE gF FEFMFEIEMHR 97.1%-100.0%.
HLJ-01 #5300 & R FHRMZ MR gE
1 gC ZIEMRT 5 /3 W HEAT T LEXT 40 #r , 25508 3R
B, J gE Ml gC 2 LMV 95 Z Bl i) 2 bk
SR . gE 2R HA SURLRA TR I 2 4
HE, BIAESS 48 A7 ANEE 496 LRI H 1 PRA
AR 5 gC IR F 63-69 fiffi A 71
AR (AAASTPA), 1 HTE 180-200 {7z SE R
BENBHREE 4), kg LR &0
HLJ-01 PkJ& T PRV 28 550k,

bp M 1 2 3
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2 gCHgEEFER PCRI LR M: DNA
Sy FEARE; 1. PRV gC JEH B, 2. PRV gE
B B 30 BATEXTHR

Figure 2 PCR amplification results of gC and gF
genes. M: DNA molecular weight standard; 1: PRV

gC gene target fragment; 2: PRV gF gene target
segment; 3: Negative control.
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A Suid herpesvirus 1 BIYT (KC981239)
= Suid herpesvirus 1 JS-2012 (KP257591)
Suid herpesvirus 1 LGX (KF997098)
gg—l Suid herpesvirus 1 YY (KF997101)
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3 DERESZHAKCTE BEABRELEST A BT gCRENMBHER TN B: BT gE ik
WA K TR 5 H R S RHREKRIE RS ; 20308 BRI bootstrap {H; 72 N A HIFR R
ORI AL 2E 5+

Figure 3 Phylogenetic analysis of gC and gF genes of new isolate strains and classical strains. A:
Phylogenetic tree of gC gene; B: Phylogenetic tree of gE gene. Numbers in parentheses are the accession
numbers of related strains; The number on the branch point represented the bootstrap value; The scale in the
lower left corner represented evolution difference.
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ARG ------- AVSTFRAPFPS HADALAPAVVDEGGRATVAN Majority
70 8o 190 200

IGARRARSTPRAAVSTIPRVPPPS HADALASAVVVEGERATVAN TIJ
IGARAASTPAAVSTIPRVPPPS HADALASAVVVEGERZAZTVAN HLJ-01 Variant strain
TGARARSTPAAVSTPRVPPPS HADALASAVVVEGERATTVAN BJ ¥T
IGARASTPRAAVSTITPRVPPPFS HADRALASAVVVEGERAZTYV AN HNB-china
ARG - - - - - - - AVSTPRAPPPES HADALAPALDDDGGRATTYV AN Bartha
AG---- - - - AVSTPEFVPPPES HARDALAPVVVE-GERZALZTV AN Becker
ARG - - - - - -~ AVSTPRAPPPS HADALTPVVEDEGGRATTYVAN HLJ-2013
BG----- - - AVSTPRAPPPS HADALAPALDDDGGRATTYVZAN HS-china o
AG------ - AVSTPRAPPPS HADARALRAPVVVE-GERATTYVARAN Indiana S Classic strain
AG--—-—- - - - AVSTPRAPPPS HADALTPAVEDEGGRATTYVAN Kaplan
AG----—- - - AVSTPRAPPPS HADALTPVVEDEGGRAZTV AN Namyangju Horea
AG---—- - - - AVSTPRAPPPS HADALAPRALDVDGGRATTYVZAN S5SQ-china
AG- - - - - - - AVSTPRAPPPS HADALTPVVEDEGGRATVAN SC-china ‘

B TPGPVIEVPSPSAEVWD-LSTEAGDDDLNG SLPTHEDYYDGDDDD--EEAGVARRRPASP Majority

0 50 80 490 500 510

TPGPVTIEVPSPSAEVWD[DLSTEADDDDLNG SLPTHEDYYDGDDDD[D[-EEAGVIRRRPASE IJ Variant strain
TPGPVIEVPSPSAEVWDDLSTEADDDDLNG SLPTHEDYYDGDDDD[D|-EEAGVIRRRPASPE HLI-01
TPGPVIEVPSPSAEVWDDLSTEADDDDLNG SLPTHEDYYDGDDDD[D|-EEAGVIRRRPASPE JY
TPGPVIEVPSPSAEVWD-LSTEAGDDDLDG SLPTHEDYYDGDDDD|-[-EEAGVARRRPSSP Kaplan
TPGPVIEVPSPSAEVWD-LSTEAGDDDLNG SLPTHEDYYDGDDDDDDEEAGVIRRRPASP Min-k
TPGPVIEVPSPSAEVWD-LSTEAGDDDLDG SLPTHEDYYDGDDDD|-[-EEAGVARRRPSSP Nia Belgium
TPGPVIEVPSPSAEVWD-LSTEAGDNDLDG SLPTHEDYYDGDDDD|-[-EEAGVARRRPSSP NIA3
TPGPVIEVPSPSAEVWDDLSTEAGDDDLNG SLPTHEDYYDGDDDD|--EEAGVIRRRPASPE SC Classic strain
TPGPVIEVPSPSAEVWD-LSTEADDDDLNG SLETHEDYYYDGDDD|--EEAGVIRRRPASPE 5H
TPGPVIEVPSPSAEVHWD-LSTEAGDDDLNG SLPTHEDYYDGDDDD|-[-EEAGVIRRRPASP Yangsan Korea
TPGPVIEVPSPSAEVHD-LSTEAGDYDLYG SLPTHEDYYDGDDDD|-|-EEAGDARRRESSP 00VI2
TPGPVIEVPSPSAEVWD-LSTEAGDDDLDG SLPTHEDYYDGDDDD|-|-EEAGVARRRPS 5P 7518
TPGPVIEVPSPSAEVWD-LSTEAGDDDLDG SLPTHEDYYDGDDDD|-|-EEAGDARRRPS 5P Becker
TPGEVIEVESPSAEVWD-LSTEAGDDDLDG SLPTHEDYYDGDDDD|-|-EEAGVARRRESSP CLI5

El4 SERMHLIODSZ 8K ¢C (A gE BERRLEEBRFIINM A PRV gCHRHM LR
FF9150 8t B: PRV gE JE[H A Z LR 751 70 A

Figure 4 Analysis of deduced amino acid sequences of HLJ-01 and reference strains. A: Amino acid
sequence analysis based on PRV gC gene; B: Amino acid sequence analysis based on PRV gFE gene.

23 WENTBSHL BLPA T (I 5) ) 0.02% Fh £ 5k 20 ff e 5

44 PRV FPEREHR NGRSV B 2 BT (R , PRIRCSS BE X BEeP O 4 0E £ 7 PCR 4744
UE SR BHK-21 i1, 60 h 5 MR ML oB FI gE FEN (K 6), ZLMFIEW N PRV H4:
MOANNER S, EDAEIERAE . AEI . BEIRE A k.

£ p-

100 im

—

5 AL ’VJZJ:,E, RE# BHK-21 253@%15_5'3253@#51 A: fpﬁﬂr G A (100%)
B: XJHEAH L (100x)

Figure 5 Cytopathic effect (CPE) of the infected brain homogenate on BHK-21 cells. A: Cells infected with
the supernatant of the diseased material (100%); B: Control (100x).
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B 6 =PHLERSER PCR £F M: DNA
R 1 WIERAGRE gB ST B 2: B
PEXTRE; 3. gBREKPATEXTIR; 4. DAFERNGH: gE
RN B 50 BIMEXIE; 60 gF BRI BHPEXS B

Figure 6 Confirmation of the viral strain selected
by plaque purification. M: DNA molecular weight
standard; 1: Pseudorabies virus gB gene fragment;
2: Negative control; 3: gB gene positive control;

4: Pseudorabies virus gE gene fragment; 5: Negative
control; 6: gF gene positive control.

24 FENTHEMNELS

P3G 72 BN B OR B  IR A Y, AT
B, R 7 PR, JEEER T REE,
HAAZY 150 nm, HAFERLE, BRSNS

PRV ¢E mAb
+
-DAPI
+DAPI (8
Merge

B8 mEHIEIZERERILKN(100x)
Figure 8

gE mAb

El7 RERFHBEENE
Figure 7  Electron microscope image of viral
particles.

R, HAG MR PRV B SFHE
25 [EEREBERNELEELER

W2tk J5 o B bk BHK-21 4,
FH PRV gE By BEHTAAREAT 0] 42 G 28 5 A
o B YL AN B AR R e . R TR A A
SEHL AU . PRV gE B SCREHTIARE 559 7%
MRS A, EARREYOE, X4
Fi DO (A 8).

Mouse IgG
- +

Indirect immunofluorescence detection of virus (100x%).
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2.6 PRV fE#REKELE

PRV 43 Btk BHK-21 40H0)5, 435
6. 12, 18, 24, 30, 36, 42, 48 Fl 54 h &
B[] 25 AR B TCIDsoo 25l A K 2R UL 9,
I3 BE T FEAE 48 h ik 2 &, K 10%° TCIDsy/mL
2.7 BRMIWER

By atifhny HIL-01 bk DA [6) 76 B B 43

—_
N [*)} [} (=)
T T T 1

[\S}
T

Viral titer (Ig (TCIDs,/mL))

0 1
0 6 12 18 24 30 36 42 48 54 60
Hours post infection (h)

9 mBHEKHLZL

Figure 9 Growth curve of virus.
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Figure 10 Pathologic changes of organs from piglets challenged with PRV.
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H 2011 4F, FEFFHEI T PRV 255
P, BN 24 0 B AL S8 3 S BORE Bl AT
) PRV J&YY, Z N8R Kk H & ek, 453K
ER B T R A e N EZ 17 R SR 1 S0
WATAE SRR IEAT TEOR T, RBRATAE
SRR e B MR ELA SR A BOE 7 . Luo 5
XF 2014 4E43 25 PRV-TJ #5458 85 SC FRitk
I T8R0T, S5REW, TI ¥k 10°° TCIDs,
FIE A/ N, 10 SC HRINFEEE 10°° TCIDso;
L 10%° TCIDs f TI BRAT SC k53 5145 6 & i
7%, T MR R IR R, SUERK 80%,
Fm T SCBE, T HAFRE G T #RE R K
G R B 55 ot 2 7 R A B AR AL . Gu ZEPIR
ST AR SRR ZI01 BRI T T 8OR S,
10%° TCIDs, 7] i 80 HIBATHE 100%5ET-, 3 H.
A 7 A K R R L, TS GRS EERE LA bR
10%° TCIDsy g 55 80 H S AFHEAE T 7EA
FH, BURTESS R BN, 107° TCIDs, 71 2 Jgye
ZH 100%5ET; 100 TCIDs I YL 2H 80%4E
775 10%° TCIDsy IR Y4 60%3ET-, KI5
BT AR SR S HAT AR 5 i O

AR, REZAEFMAkIE T PRV AE
SETATEEMRIE LT T AHSEHEST o Zheng S50 HT
T 2012-2018 4E[HFEAEH L IX 73 25 21 16 #Rk
B, JFXTIX 16 PRINEERY gE. gC. gB il gD J&
REATINIT , A4k 4 4SS 40 At st A% Efb 1
My WYE gE. gC. gB 1 gD FEH s A4 R4 A
SyT, 3X 16 MR EER 5 E N mA TR [FE — 1
3, MWEIERRKT EAFr g, 16 HIEEEN
gE Z IR 74 e 48 (VA1 496 (354 — K4
AIRINIEA , 7€ gC HE KV FEMAE 63-69 i/
B T AR A; WA, KA 8 M
PRAESS 280 i (F 2 LYA 1 N5 & FL R B,
HUUEB AR AR gC R AR TERAIETE

P 22 R B 4 (35 280 1) o i L 24 iR 1 471 114 4L
A X 3 2 MUk 5 78 S ok 1) — I E R

gE FEPIE R W AR R 3 19 = 25 ) 2L A
AT AR Ay o s 25 TR DX 51 928 i 2 P R 8 B S e
gE BHAAS HIEEMEN, B TIELHEN,
B gBE 2R 1695 5 A6 20 Jf ) il 7 HORs 2 R
WM& RGRIEE ELENEN, gE BEEF5 ek
AR 5 95 2 15 1 B Anpi A i e A AR ST
¥ HLI-01 tk gk FE[H 5 [F N A2 S8 ik A 55
BRI T 8L A o A AR R IR oA, R
W, gk 5 E A2 38 bR 0 AR RLE
97.1%—-100%, HH 5 TIAREALIME S 100%.
wHE P G5 R R, s B Rk S R E R L
RO B B AT AR AR TR — 4y 3, S E A
AP MERR ST A AN [R] 53 3 o SRR P 9 X L2
7R, HLI-01 ¥k gE 1 48 {7 fll 496 (s 14>
REABRBBA, FEEFHFHRNT A BT
gB H R AFTEZ NP £, HLI-01 tR 54
KA EE , BUREAL X B ES 48, 54 F 496 if
RIETRIA AL, X LG IETR A i W U
23 FHPRV PR AR iR A RE i — D5

gC FEPZE PRV KL P 41 v AR S5 A XT3 Bk
PR HE BT, 32 PR 18 28 S P S 3 PRV AR W2 R 42k
oy AEE I ek As , IR PRV b ke L e
FER b, HFE KRB, PRV ¢C HEH
I 65-79 v EFEE(STPPVPPPSVSRRKP)
80—94 {ii %4 Jt i (PRNNNRTRVHGDKAT) il
85-99 v %4 JL R (RTRVHGDKATA HGRK) M
JEZRALIX I, AB T & BE, HLI-01 -5 = 4
MR, oC S 63—69 fidtifA 7 4>
QIR (AAASTPA), I H7E 180-200 2 LR &
AEZAEWRAE, T gC EAMPURRNL,
Ren %58 KB, MATHMRN C HEHEN
Bartha-K61 [ML3%5 HB1201 Jo&hAIH 285
M, iX 554 Bartha-K61 5528 U B AR TG0 3R [
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