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Prokaryotic expression of African swine fever virus pH108R protein
and preparation of its polyclonal antibodies
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Abstract: The aim of this study was to prepare polyclonal antibodies against the HI08R protein
(pH108R) of African swine fever virus (ASFV). Initially,the prokaryotic expression plasmid pE—22-
HI08RATR for the recombinant pH108R protein was constructed by deleting the transmembrane region(TR)
of pH108R. The successful construction of this plasmid was confirmed through enzymatic analysis. Sub—
sequently,the plasmid was transformed into E. coli BL21(DE3) competent cells,and pH108R was expressed fo—
1lowing IPTG induction. SDS-PAGE analysis revealed that the protein was expressed as inclusion bodies,
which was purified using nickel column affinity chromatography and used to immunize guinea pigs for the
preparation of polyclonal antibodies. Results from immunoblotting,indirect immunofluorescence,and

co—immunoprecipitation assays demonstrated that the prepared polyclonal antibodies exhibited good
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specificity and could recognize pH108R expressed in ASFV-infected porcine alveolar macrophages. This

study provides an effective detection tool for the in—depth investigation of the biological function

of ASFV pH108R.
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AR S IR (African swine fever , ASF) 42 th AR 5%
5% 7% (African swine fever virus , ASFV ) B Y38 J5 Fr
5 | B P8 — oy JRE A% G P B R . 20 42 W)+ )¢
W KA ASEV, 22 J5 AR 4k AE A 1K i 16 e Ath o (X
B 02 21 {42 9) ASFV AL A& 35 T 3L A0
], P B G (R R0 3R R BB T 38 7E R0 FIET A B
TR R GH AL B ASE LR T — Rl KA A AT
5 2 06 S8 Ml K B G ™ Y R Y, 2018 4F 8
F 0 FE AL T Hb X A% A ASF, i I 1] P & 4E 28 42 [ 1S
Bl ™ W R AR 0 AR 45 B O R TOME
PIAS B 22 B 4526 01 ASF i B s iy T2 2 41
(WOAH) I Sy o 245 (05 5 sh Wi 2 — . HAT,
TSR 4 2 3 ASE 7 sh AL se i .

ASEV 2 35 Y1 05 95 5 B E YN A% 00 0 25 8 1) v
— R, H AT E & B E— ph AR R Y R AL
B DNA R 8E . Fligemg Fome H 280N
T A 5K AT S b SR A R AT, R AR 4
il ASF yf&4E", ASFV K EEFE 170~193 kb
Z a3 150~167 A~ 7] 32 4E (Open reading
frame, ORF) , g % 2 i i 48 52k 150 Fh & (1 fn , (4%
68 Fli 25 #1100 ZFPAELSHIE RS, JEEERL T
M AN 5T NI 5T (BRI 4H DNA Tl 4 21
o 7 A 7 TR Y 2 R ) A0 T v A2 R
AR AL T UM T L 1T X3 36 4 X el B
JEE 1) 910 HI08R JEHRAK 2y 327 bp, H4w s
pHI08R & 1A 108 P2 KR, J& T ASFV 145 &
LA TR ae NI, H AT A SCk iR 8 § 2k HI08R
HEHJE ASEV 1Y & il B ST BEAIK, UEW] HI08R 55 K &
ASFV 3 1 5 2 — | I Hoiz 3 B 2k 5 T DL
SR e RN X R AR SR AR AT MR Y AR
5 R pH108R 41 8 1 4lifh 5 s K B, il 45 1
K BB ASFV pH108R # H 2 sefEdiik , R Ja LL4R 5%
pH108R & A i L AE FIl ASFV U WL 4L T R 4
ARSI T L

1 HH5FH®

1.1 REH R
JE AR il v = 1 41 i (porcine alveolar macrop—

hages,PAM) ARV E IR0 55 25 A B bR (ASFV-GS) #
ARSI % 5y B IR ; [P A% iR 8k pET-22b(+) Tl
Y 1 Marker ¥ 1 75 22 B AE Y BHEE A IR 7] 4
HE 5 T 28 2 s AR 0 KB A b B RO B2
B 24 M 4 R A S T S B s bt . Apa T R Xho 1
¥ H Thermo Scientific (£ 2k K /R ) 2 &) KA FT
A BL21 (DE3) B3z 2 41 M Wy | b 5t 4 X & A= 8
A Ay A BR 2 7] s Omni-Easy PAGE #E it e 3 il %
R 0 L il A A B 2 R AT BRA FD 5 I IR
56 44k ) (FCA) Fl 8 [GOR 58 24k 71 (FIA) ¥ B
Sigma-Aldrich (R ve 4= v Bt % ) 22 7] s BCA 5 HE f
A S MR B W A g s KA R
JBEA A BR 2N ) M A BCL & Y630 [ B 38 55 L W Rk
BARAT,
1.2 E|AHAFRIEFH pET-22b-H108RATR H# 3
M NCBI #t 4k % T 2% ASFV-GS HI108R £ [ J¥
HI) i AL 35 TMHMM2.0 (https://ervices.heal—
thtech.dtu.dk/services/ TMHMM-2.0/) %3 #1 HI108R
BE TR i IS X, 25 4w 5 5 IX 35 PR P 8 g R AT 2 O
I, 5o B & pET-22b (+ ) # f& 115 %] pET-22b-
HI108RATR Fiki, i Apa I Al Xho 1 #E47 WL 1)
B UE , 95 R 45 R4 G WU R ] SR AR A
1.3 pHI108R EHZEBAMEZRIL EERGAWL
U4 pET-22b-H108RATR 4 %7 il B , 76 &%
T RZPUERN TR LS4, T 37 CHEIRE =46
TG SRS PR AR FE S mL AN H H R
PERE IR I PP 2 R SR BUTORL R AE . BUD I pET-
22b-H108RATR Jii ki %% 4k 2= BL21 (DE3) & 52 & 4fl
v, T 37 CHE R B SR Pk R REE I H BRI
ATERER b mL &N R RPUMER LB W AR R 7R A
T 37 TR H IR 12~16 h, B R W% IR
1:100 20 & 10 mL FE XN HFHER WSS T
37 CHHIEE FA PR FRE Dagonn 1 0.6~0.8, HL 1 mL
PR ] AR X R A BRI AN e
1 mmol/L #y IPTG, & F 37 CHa i 35 44 b I8 3% 1
72 6 h, B0 JE WA DITE B UTTETE Vi JE 160 pL
PBS & &, & T koK b #E47 /75 | B 5 38 2 2.0 4
SSCEE b % R EE , (8 A5 13 A R AR FR Y PBS &
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EANEAE AR WRED 5 pH108R 35 11 A9 JFUA% 38 38 e H 2 v B 14x ) ] 4 915

EULUE, A 40 pl 5X EREZZ il , & J8 ¥ 10 min
Ji i i SDS-PAGE S631F 2 ik 5 .

Bk pH108R BN RIA G  BCEAEZ /i) 5mL
B 1100 M E 1L SEFHEHERME
Frdkrh 37 CHEIRKE A T TR Deonn N 0.6~0.8,
ML E R 1 mmol/L 1 IPTG, K597 6 h J5 &L,
TEVLVE A — B B B RE S 1 (50 mmol/L Tris,
pH 8.0,0.15 mol/L NaCl,1% Triton X-100), & F ¥k
KRR P R R R A RIS R R 250 30 min S5
WCAETTE . ZEDTHE A 10 mL JTHEZE rhifE (20 mmol/L
Bk B 0.05 mol/L NaCl,50 mmol/LTris,8 mol/L J§
F,pH 8.0) , b M . WK H B0 5 B I #E AT 2
b HU3~4 mL 7 B R BHEE A, IR TE UE 5 Ik,
SR 20 mL -5 2% vl V-4 10 min, BRI
£ LW L mL in AMF T RS A2 h 5
WU AR . FH 20 R AT AR S A 22 v vk
A BEE A RE A AR S MR % 10,20,50,100
200,300 mmol/L BRI % Y 15 22 th i 3 B B R . 1
WAL 1) 45 e BE B 32 2 (1 64T SDS-PAGE £l , AR 48
SDS-PAGE &5 5 5 e A Pk 24 ¥ 2 0 10 mmol/L
WK I 2 gk, dpe A R VR FE S 300 mmol/ L WK ke 2% s
W K T A L A A IR0 O vk i AT a4k 28 Pk 24 R
VRIS BARE .

FBENTASE T 100 CHE 4K 476 1k, 4
by B AR V8 TE TR KT 6 mol/L JRE
B (50 mL/LH M 0.5 mmol/L H & & .0.1 mmol/L
A WeHIK) (4 mol/L & Hr il A1 2 mol/L i A1k h i
Br, B BB R BT IRGE ST 12 hy & BT 58 UG B0
W AR b3 AR 1 e s B R I A R R S
FETE . e il BCA R e i) Gl e © ik i
pHI108R &5 1 i BT & W &, JF 8 T —80 CIRAF& M.
1.4 FXR T pHI10SR £ 52 [EH ik pY %l &

# O Al Ak iy pH108R 2 1 5 Jf [ 58 4 /e Rl #4 45
AL, FLASE 2 5 HEAT B IR s, % 300 e/ X
B30 1 T K BB B AT LN T4 Tl 2 815 A
PEATES 2 WHRZEREE 3 RGP, J5 2 WK 2Ll o
FCA5E 2 A% pHI08R 45 1 #E 47 LAk, B4R FL Ak
J7 vk B A E R 5 R e Al m . s 1T
JR B ISR ML, 53 885 00038 5 R AT S e RSl A I, #57
A A G AR S 1 2% W JE AR AT 3 IR i s 45 K
MSCRAFEW HEAT 3 e, e e 1 JE BT A K R
O IER L, 43 B8 13 5 BT —80 CLR 1,

1.5 REENITE N

FH 1MOI ) ASFV-GS &% PAM 4 fifg, J&3¢ 48 h

JEIA 2 X EAEGE vh il AR 40, T 100 C 4 Jm

W& 10 min, A HE O 10 min 5 ¥ 4T SDS-PAGE,
SEORUE ST A U R ED 1 h JE A 50 g/L BiIR W5
WA IR E A 1 b, I AHE B S BT pH108R 1 £
v BEUAR (12 250) 1 RO &, 15 Uk 5 AR B 5 1Y
LIAMNIO R ARIC I LA BUK B 1gG —Ht (1 : 10 000)
FIRWFE 1 h, WG U)E M B ECL &Rl &
PR EMERERG WA,
1.6 BOEARERKRK

fdi F§ 1 MOI 9 ASFV-GS %% PAM 4ii 1,36 h
S WSCHE AR AL B B 04 1Y) 40 g/ L 2 TR WP RV L,
16 % I [ € 20 min 500 0.2% 19l $7 38 X-100,
Z= R % 10 min, 50 g/L BSA =& 1 h J/FimA
Pt pH108R MK 2 se BEDTIR FIBT p72 A R Z 0
DA R, R H OIS R 9298 6 &R bR id bt
FEIREOEHEE 1 h 5 A DAPL Je & TR &, e n
kA TCS SP5 11 AOBS 5 4 1 i B4 1
1.7 GEHINEIRE

fdi Jl 1 MOI &) ASFV-GS &4t PAM 40 ift | 75 Ji&
Yy 36 h J5 AR RE AL B[R B DA IR 1 PAM 4
JROAE A %o R B0 5 A NP4AO 224 ik s 4 it I A2 15
il 3 WG B0 W 43 BIVE A input \IgG Al iE
FLYTTERE M, 7E 1gG BRI Protein A/G B iR B
BRAN 1gG Pik, 26 e I DTIEREA, FF i A Protein A/G
TG M Bk AT pH108R 1 £ v P IR S B &, K
H &k T4 217 SDS-PAGE,,
1.8 £¥&RE=H

AHEFE ¥ F () ASEV-GS 75 0k 175 5 2 45 1E 1
5 P 7E rp [ AR R 2 BE 2 M R A 5 T A W A
SRR E P AT, AN HAL TR B A A
G S50 2 A Y WE BT e 1 A R A 45 R g B
o LT TE FMIHOE IR GG RE Be e Y
U A = YT B 2 X N Y S A SR EAT KOG AR
JE A% B A R E R, I R
ST 7 A ) B A AR W A6 B I 3 34 28 b AL T B A
1o R K S LA B A5 A A e ER

2 HR

2.1 F|HARIEFH pET-22b-HI10SRATR HI £ E
fdi I 76 26 M 35 TMHMMZ2.0 43 Hr ASFV HI08R
FE i) pH108R 2 R 741, & 3 pH108R
h—Fh s B 1, S AR X (10-32 aa) {3 T pH108R
FA N I (B TA) . R 1R IRATE R pHI108R &1,
A 5 R DX B i R R TR 9 AT 4% S AR O R
AL B B 91 R 0 2 IR e & pET-22b(+)
Ak 153 pET-22b-HI108RATR FkL , % J5 ki i 74
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LR AP PR /G, B 2 Ok T
P, 55 50 WoR  pET-22b-H108RATR £ Apa [ #il
Xho [ XUEG Y] J 7= 4= 4 334 bp 1 1 684 bp 557
(1 1B), 5 AUAS R —2, W7 45 R i — Dk S 4
A B B S AR Ry 4 — 340, 150 B R 2 OOk A A
Iy K 40 R Ay 44 0 pET-22b-H108RATR,

A TMHMM posterior probabilities for pH108R
1.2

1.0

fnd

‘il

B transmembrane ———

[N

60 80 100
MM inside fig4h outside

B 1 2 M

pET-22b-H108R

4500 bp
3000 bp
2000 bp

1200 bp
800 bp
500 bp

200 bp

E1 pHIOSR ZEEEBERXRMBM N (A) REAKRIERH
pET-22b-H108RATR KW ER VI % 7E (B)

Figure 1 Prediction of the transmembrane region of the

pH108R protein (A ) and identification of pET -

22b -H108RATR expression plasmid by double

enzyme digestion(B)

M:DNA % Ji & 47 4 ;1. pET-22b-H108RATR ;2 . pET-22b-H108R~

ATR % Apa | #= Xho | R E¥nJ5 64 =4,

M:DNA molecular quality standard Marker;1:pET-22b-H108RATR

plasmid;2:Product of the pET-22b-H108RATR expression plasmid

digested by Apa I and Xho I .

22 pHIOSR EHEZEEHMRZKIE LER AL
T %5 pH108R 8 FIE R AT W b R B R A
K H R R K 4 Fioki pET-22b-H108RATR %%
1k 2= BL21 (DE3) J& 2z 2 40 i J5 i FH IPTG i 47 7%
F 335, SDS-PAGE #ill 45 5 WoR | 5 K75 1 %)
HEAH BE 175 5 i 1Y) 40 TR 24 A W DO VE Th #E 17~25 kDa
22 [ AT ARG ) 8 A e v 1 A5 (I 2) A AR
pH108R & [ #i il K /Ny 22 kDa, B Bt , #1453 52
pH108R &5 H 76 R T i v AL i AR T U3 35
FERfIA pHI08R & 1 ML R X ik 5 |, %
PEARAE T 0000 BB T R A 5 3Rk U B AR I
VIR AT R R AiAk . 1 mL VIR A YR i
A e 2 e R e A O I R B e MR R A 1) S AR 4l

T A DLIE IR &9, 8% 4k )5 B9 8 1 i 4T SDS-
PAGE #illl , 25 5 il 7 it 28 i Hh JL-F-A A 21 pH108R
LU pHI108R & 5 His B AL S5 6 R 8
4 {8 300 mmol/L WK MEZE wh X pH108R & [ i
PRI, 5 4 YR VRIS A I %) /0 it pH108R 2 1
(#3),

M 1
180 kDa
130 kDa

95 kDa
70 kDa

55 kDa
43 kDa

33 kDa
25 kDa

17kDa

El2 HIOSR EHEZEHFERREFTMHERE

Figure 2 Identification of pH108R protein expressionin E. coli
M: &8 R o TR EMAE;1~3: K2 IPTG % F 4 BL21-pH108R %
B R #ik ;4,6,8:1PTG # F 69 BL21-pH108R %0 i 2 i ik o L i,

5,7,9:1PTG # 54 BL21-pH108R %a i 5L ffik 69 90 7€ |

M Protein molecular weight Marker ; 1—3: Bacterial lysates of BL21—

pHI108R without IPTG induction;4,6,8:Supernatant of bacterial
lysates for BL21-pH108R with IPTG induction;5,7,9:Inclusion bodies
of lysates for BL21-pH108R with IPTG induction.

M 1 2 3 4 5 6

180 kDa
130 kDa
95 kDa

70 kDa
55 kDa
43 kDa

33 kDa
25 kDa

17 kDa

3 pHIOSR EHEBMLL

Figure 3 Purification of recombinant pH108R protein
M:EGRHFREAFAE; LD T8 pHIOSR & @ ;2. % F ik ;
3~6.% 300 mmol/L wk v 2 # ik Pk B 49 pH108R & &

M Protein molecular weight Marker;1:pH108R protein was purified on
a small scale;2:Flow through liquid ;3—6 :pH108R protein was eluted

in 300 mmol/L imidazole buffer.

2.3 pHI108R % 52 & i A i 5 & E 325 46 i

FH 1 MOI ) ASFV JE&%: PAM 40 i1, J&%e 48 h Ji
WA 200 it A S B A, AT pH108R [ £ 58
RETMR (1 : 250 BB ) —HL, LA E bric i 1l
FHUKR 1gG(1: 10 000 Fi ke ) A P 45K BR. 5
KJEGe ASFV-GS 1925 X FALHI EE , ASFEV-GS &
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E A AR MR 2 pHI08R H 1 Y IR A% #2358 T H 2 v B B 1Ak 14 1 5%

917

YLy PAM 1 7ZE 10~15 kDa 1] A i 31 5 5 MR 19 2%
H7 o 1M pHI08R 25 T K/ 12.4 kDa, [F It

A
ASFV-GS -+

S s 55 kDa
35 kDa
IB:pH108R 25 kDa
—
W 15kDa
= 10kDa
#l
D E
ASFV-GS —  + ASFV-GS —
=
[ 55 kDa
35 kD
IB:pH108R 23 kD 1B:pHI08R

15 kDa
10 kDa

#4

E 4 BRI pHISR BB S TERMKHNRZENIT (IB)EE

B
ASFV-GS -

& 19 IK B BT pH108R £ 58 B T4 T LR 51 ASFV
YL PAM 3350 pH108R 11 (K 4)

C
+ ASFV-GS _ 4+
55 kDa . 55 kDa
35 kDa e 35 kDa
25kDa IB:pHIO8R 25 kDa
15 kDa - 15 kDa
"™ 10 kDa . = 10kDa
#3
+
55 kDa
35 kDa
25 kDa

15 kDa
— 10kDa

#5

Figure 4 Immunoblotting identification of guinea pigs anti-pH108R polyclonal antibodies

A~E: % 9% pHI08R & & J& %h 5 A 1~5 IR e 7 09 S 5 ¥ 3 %52,

A—E :Immunoblotting identification of sera from guinea pigs (numbered 1—

2.4 pHI108R % 5 FE Ak i8] 4% 5 58 % ik I I8 i
i ASFV-GS B4t PAM 4 fif1, 36 h J W AERE
A BRI o OSSR AR BB AR S R BN IR

pHIO8R P72

ES5

5, 5 jum,

FRER 5L pH108R & B % 52 [ i i) 18] 3 5 7% 3¢ St i 06 36 4F

5) immunized with pH108R protein.

SEUG A AT B 2R p72 PR IR A UG
B IK BT pH108R £ g B o 44 v] LIS ) ASFV-GS
YL ) PAM 4 v 223K 59 pH108R 2 H (K 5) .

DAPI

Merge

m
=1

Figure 5 Validation of guinea pigs anti-pH108R protein polyclonal antibodies by indirect immunofluorescence assay

2.5 pHI108R % 52 P& H A K S & i iE i

i il 1 MOI ) ASFV-GS &%t PAM, &4t 36 h
Je WO SE A i 1 K BT pH108R £2 7 B L ik itk 47
B e L UTVE L 25 3 WoR 4 i K BT pH108R £ 5
B AR AT LU B ASFV-GS J& UL i) PAM P33k 1
pH108R & 1 (& 6) , 2 Bz B vl LU F f e it
VE I A ASFV-GS YL 4i i 1 pH108R £ 1,

3 itig

AR 7 R DR A e R HLAZ 2%, i it 150
iR 5T, X 86 5 ST BRI B A= i S 30

rp LA S R RS I e R 1) 5 R 45
ST R HEOCHE R . b & 2 ASFV 511
AH G KL DR 3 2 I DR 5 75 B0 o B vh & #5E CHE
VEFT, DS L i A 3 26 32 R A ) RE - 4» 222, pHI108R
2 ASEV B 11, H BT B 8k H108R
S GBI REAG, B HI108R &5 & ASFV 11
BHHNZ — I BB JZ W G sh P LA AT L
AR AR B S PR Y IR AESE H108R
R RE , #1% pHI108R A 1Y £ sa ke bk &+
WELHY

AWEFE e AR M 3 TMHMM 2.0 43 #r
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IP:apH108R
& &
S N
Abs: \% 3\ N
ASFV-GS(hpi)_ 00 36 36
IB:pH108R |pH108R
P L |

1B:pH108R pH108R
IB:B-actin Eﬁ—actin

E 6 R pH108R & B & = EH AR & L iTiE (IP) &
Figure 6 Detection of guinea pigs anti —-pH108R protein

Input

polyclonal antibody by co—immunoprecipitation
Abs; Fufh shpi & 45 gt

Abs :antibodies ;hpi: hour post infection.

pH108R & [ /) #5 5 X (10-32aa) , K 5 K X 25 B I
HEATAEAL I v e 2 pET-22b ik 115 %] pET-22b-
HI108RATR Jii ki, # T AKLIE pH108R 2 & 1 1Y
Fik, & B pH108R & 11 AE UL TE H LAUAL I 4 1 JE 5K
Feik | R A PR A S U2 BT 7 s ali AR A a4 I 1
Thalifl i pHI108R & 11 . 5 Jm # 44k 4 1) pH108R
B KB, e I 48 S e BRI a8 | B) 422 98 ¢
1 56 A e I T B K 50 E B A 0 K R B
pHI108R 5 1 £ w B it 4K v] LLiR 51| ASFV g 4 (1)
PAM Zfi {71 (%) pH1O08R £ 1, A58 i Dy il 4% Hh K
BT pH108R B Y Z sa PR, Jf % pH108R
H b aifb ik &

H A, 858 & B pH108R & (A if 7 RE 2 5 4% 2
A2 AR, 32 R B OB A R AR Y I IR A
5% pH108R & 1 K T BE AT 8 /8 ASFV JE e K 20
153 FHLHI A B 52 1 & 09 K Bt pH108R 1 £
SEREBUAR N G SRR T A T TR IR AR
5% pH108R 4 [ A W) A DI REBE5E 1 LA .
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