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B EE4RE2 12.9kDa MER . HEAMC KW AT — T ENEREE, #3H & RERmFERE
f£ ASFY B AR B WA i M F] 23 2% 25 kDal( AR T RAER R ES. A EHE AR
BR.SREMTECTFRPMMMMEFHTO. MeKr S EMAR S %8R RIEN
SREOEBRHECER.
S0  JEMEEA R, SR RikkE, BHES
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FEBEARMEIGES L aEN RS SRELRNETEAR. REFORFHH
BT K B A BKAE R, S B BREE S RS B SALIR, ML B P E T H WS T B R A ey
HE. T SRERN M SERERSRFENR .S 5RERLE T REIHE, &1
XWFEEEMRANE IR RRRT R E EXEENER. BERAFREMIERIRR
W IR, R AR SEEE, CERARESE THEHERNERRE . 28
MM, ASFV jSR HIZERDH 11 M EERERMEED. AXMEZROMRESE
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1.1 #¥

HTEASK RGN GCCBFUT RERMHEE KXY, RAFRMI, BTAFHMTHKE
Sigma A e 5 FAEWFRH, TIEHEHE M. Tag DNA B 58 EEM B RAEARHERE
{Enhanced Chemiluminescent Western Blot, ECL. Wesiern Blot) i 1l 25, 4+ 5| W B £ Beohinger Mannheim. 3
H Promega X3 Amersha 28] i A5 40 0 55 B . JHL 5% 25 40 202 (51 3 3 B F 9T R 4R 1
1.2 H&
1.2.1 HHERN ZSEiath

224 ASFV{Malawi LIL 20/1 5K BHEEMFTFRRAY B EEM T T, R 5 H Peptidestructure £

W H FTRA 1908 — 05 — 25 42 L HH. 1998 - 06 — 18
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#F3m FMT B % . Ao $5 48067 9 SR AL E7 (Y Wl B0 91 0 1 0 IR HIE 9 237

TEF I H L IR (antigenicary) L 34 Cllesabulity } « %2 K #F ¢ hydrophilicity) % 3% i % 3 { surface probability ) s
Sigcleave BT AT HE QK BEAL: B Moufs R IF i A Z LR THEEIX .
1.2.2 L&MW IiES &

AT SR EAME S~ I M EERA TSSO ER, S EE 80 1), #iE
iR, AEEEY SR 17 PSR- 555 KA B R0 E BN = B
K- 2 -0 K- 22 H RS Y2 0 vy B BK

H 500 pg ARKEF 750 L PBS 1, S XA BR 2 £ FR DG 5 501 HULA, 4 SR TFIESH-—
HEd=g%. dHESE21 M2 X SR 12 AES FR2ERR SN SRR SE, B 64 i,
SRR ELISA S R IRE, B M S00 g & WA ING G5, 3 BE R0, 980, e Rikas
HEOMH ProtOn 3 MR F (Muluple Peptide systern } 18 A 84
1.2.3 HHSAEAMNEEQMHR

M Percoll # B 8.0 5 M. ASFV (Uganda $ ) 55 5% 40 B |- 3% P48 500 5 T #0905 B2 19 Carrascosa 3: 145 7.

F 100 pL. ol {7 55 B B F 800 5 8 Centrncon-100) 2, M FI0A 10% N-Octyl 3-D-glacapyrancside
(NOGYE R SEEE RN 0.1%, 4 THE 1 h J5#.L (3000 i/min, Denley BR 401 i B CHL) 4 B35 % W E %
BRES WETEPMHEES.AEASNM0.25%.0.5% M 1.0%NOG R I FEHE %, BEES
FOHR )5 ¥ 2 A 30 15R & KU E T ECL Western Blot £H .

1.2.4 S#ERkSHmi

HEHBEMIE A RN TED BE. MENRE0 10 ml ST A 0.5 mL Malawi LIL 20/1
ASFV S5 8 0, ¥ 6 55 35 5 o0 B0 A 150 0 0% R PR 44 48 ) B T R B SR RIS ST R DA 0.5 ml 4 B B
2B 3 (50 mmol/ L. Tris HCL, pH&. 0, 120 mmol/L NaCl, 1 mmol/L. EDTA, 0. 5% NP40), 4R RELET
-MT&EH.

1.2.5 ECL Western blat

10% SDS-PAGE #5307 #3317, #19kJ5. /] Western Blotter #& ) Z M B8 E (T4 3 Immobilon-P B4
L£(0.8~1.0mA/em? I, 25~ 30min). BEAFFEE TR TERT. HI LS 10% B4 UHER 0. 1% Tween
200 PRS, E-PEARMISESAK e F oA A MBI ADBIRICH A ST A TG, H ECL
Western Blotting Detection Reagents %] FiHE R R FEFS.

I2.6 HmEEWHN

BSC40 HHMISE 35T Lab-Tek SIME A G, AT REN, A Uganda ASFV IREERI(37 T, 2 h).
FEER G AR B 45 3500, 30 A PRS ek S fr Ao, MNP OAEASHARKS 4vHITR
2 (8 30 oin) (741 HLHEFT AR A A0 S TS A N AR R S min, RIEHEH M S, Bk
AR ISR SR g 3 A FITC RO % 18G.

1.2.7 HEAHE

H Bordier B M2 i85 1), F Triton X114 3IRAE{E ASFY BREMEA.
1.2.8 00748 43 ¥ (fractionation )

90 B 534 4+ BT 45 Charis 1 Morrison i) 55 fT . AR 400 % 18RS 2 9900, A% #% ) Uganda Bk, ML AT
184 35s FR 000 A YE O 28 55 3 ( Vescular stomaticis virus, VSVIEEYT IBRS 2 S0,

2 #HR

2.1 EOSHO-HEESASN
ASFV(Malawi LIL 20/1)}H) jSR RHEE(Z T2 AT A F A Sal I BELIERT ] R, B9
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A ILM2H 89 1 BE SR 55, R Mg e JE (00T {7 5 Foml P fE )l 23y by e, s Ty §
ARG A AT 12,9 kD BB

K] Prosrch #1 Tlasta TR 50 S 0rib] Sy v 00 o 2808 G DTS woe e -0 40 WL
TREERTFEETGFE I, IO Proare W e dt0 e s 0 G TSR L B es e
BT PHERGEEAICE LY, Dopreestmaer oo U o e sk e o L e
F125 40 PRORESTR AR EELE, sl e

41 ASFY SRE % ¥)ad) 2 ?‘Eiﬁ'f’ﬁr‘if LN S L N RN N R EL O N VINENY S IR N A AP I ) R A
ROV RANFNSTREN [ of (VS IR -3 ST (RS 1 ETE 7 AV N B B R ARy E i R | L VOt O S RTINS 1 S I | G -4 - R Y L TR R P BN
el AL TR

Fur 1 Scconderey strocture andlwss of ARFV SR podveeplal s They moes soprcsas Lvdroannhaoze 2000, o e oophe b
(<), top row the pasitions oF amue ace) msrdies, dchore arees O panaiv s meriendiniie oty Scn e che g -
Lentia) antEene: determinand used o make the ) SR wvnc o o pepeedi, 7o cnpherclan = e, aal G N Jnbkoad gl o o,

resped leecly

2.2 SREAERIHAFERPEFREST L

HEMEIEEA R SR Sk UI a0 a0 a0 ASIN Mol LilL 2
HE R A EE T ECL Westen Lloo 7 87 50 9% 5508 s 507 O 05 20 e b U0 (i 62 08 S am i
PR B AR 23 kDa AYEESE R S B Rl T »1:J|L FHL a5 o el
T FIECE 2),

VLG4 3SR & RCE Tg R0, (EEhT 4~ tah 2% e 7o da L4 L SR
HE S R T T O RR, HMESEET 1o h _'i IEHLH'H’ TN RIE L SR OHTE | B ke F 0
o A% 5] R Ay i 2 O SR 62 [ 30
2.3 SR EOEMRIMBEENFPIURENE SR

¥ Pereoll #6FERCit A Uganda 45 FRIE 307 THRS 2 80 S 72 D09 apEat Qi il i dr
FHIAHMNPRER A EEME b, FH 4 SR 393004 0 RO Wesnra Uhel 518 =5 200
ISR EHEHE C M i VISF B RE 2L (b U A e bof D0 2] 25 eloa SRCEL T b, 5 S il Rk W
FEACE),

KT —-HE s B 25 kD A Ao Bi AT A S O A o b Lot
NOG IR TR LAY B AN EE, AT LI SR Tralle L w4 S Ful Wesiern Biloo g AT
HEEW SR BOAERIE 0 1) N 00 RERETEIE G AR5 B By 85 13 o000 o ¥ 0 im
ZHL T OS %I NOG 7 REMAE R Frg ik T 0 3 4.
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o300 AT S5 b A AL SR GESF TR oL % R T8 s 13y
PEM
M I
kIDa
2 A TR Y BEUL Westion blot AR T Az el
§7.4 {Mow <omlected, MDY HL Malaws LILINST drebvieaIn
68.0 Teetre, BY M) M B HE 2 O 7 Poceoe lene miarn w - oll-,
PHM =% M SDS-PAGE 40 & K7 K10 B0 (SH = u ik
46.0 LBl B SR F .
Fig- 2 ECL Watern blorimg analvsm of ASEVomieene wells
L Mock-mfevied (M) and Malawn L1201 ASFV -
31.0 frcied (1) pag Lone mareaw cells § PRM I wory separar -
wl by 1% SDS-PAGE, Lallvwed by ECLL Woaern
20.1 blotting uang rabbir anuw-)SR pepride Tg ax e ann
lenly
14.4

2.4 SREOSHASTRESLMBEEEHANXR

A0 20 B SN EE S 3 IR Triton N-114 #2005, RER AR (1% 0 BLAE CACHT Y #1 HLAE ¢ 1l
FHYEFE ST KL 1L AT SR B ARE) Ig MHLIRMT ECL Western blot 5+ %7, [F)0tF §] 17 ASFV
72 kDa S RO RFEIEBES 2B | B W ASFV SR A Ubiyuitin FL4E R B AT
b BB R HE R ER T Ubiguitin — . SR BER BT TFHH SRR G
FlE Sy,

H A S 05 Uganda ASFV 3 16 b I5AY IDRS 2 4HER, B Suw MEE R B .0 030
TR 4 RS, SRR KIS REE 54 SDS-PAGE % 3 5, H %I SR Zuclk g b
IR T ECL Western blot 53-8, 32, FHH 4 VSV C B BHE VB E AR
B, s RLRAY SR EH G E TR SRS B R ® 6),

3 it

FER LI TR E W A £ E I, ASFV(Malaw: LIL 20/1 #)8Y j5R B i5E 50
111 - EERFANY 12.9kDa EHFE. H C K BET—MBEEMNTIRSEMRE 1), it
ISR & BURK A4 5 47 18 BE T AR 7106 B Uganda FR) FIF5 38 TR SH B ch I 3 0 T4k & 23 B¢ 23
kDafES, MEF RMETEE TEEAMNFEE EY SR A RERAERNIIAERD S
ASFVIEREN. METRAREAAP SR EAT T HEMER, SFBHE & 2 1 SR
Fo W B URTL, HB AR, SR EONEE S TR (23 5 25 kDo) 24 R AT
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240 rEH O OB Fi1a &

[#13 ASFV EBLMARMASEF NS . Uganda FEHEB 3 16 h 509 IBRS2 MK H R j5R & W& E R SR
REESHTE. AFNAMETHAEEAE (ARG PE2EH), Ao mAESENHC(EAPHEE XS )8
A CREACHE Y 100 - ).

Fig.3 [mmunofluorescrence showmg incracellutar scaining of the (3R protern, [BR2 cells were infected with Uganda
ASFY strain, harvested ac 16 h post-infection and stamed with cabbut anti-)SR pepeide Ig followed by FITC-congugaced
goat anti-rabbit Jg@ ( » 100). The prolein was deterted as mulople small petinuclear foci (in the middle of the picrure)

and localized m the virus assembly sites (white areas).

DT E(12.9 kD) B TRIE, HIRE TTHE B % I B X o SENE 4540 2 04T I0.06 AR 6 LA — 3
MRS 1 EREIE b Y B M T AT (S SRR AR TE FULER ) FREL, T 5% B E PR B kg
LR E TR R R TR0,

Western blot 4% 1 .37, jSR B £ 746 T 4 ML /M B 04 b, 1148 B R BE 18 ot 1SR B e AL
ASFV 4A#5 B A48 1, MR BRI B B 2 T, SR T e, fFE
% FIREREN NOG MEdA (LR EAL T, RS A Western blot M MEMMAREE S, K
110 AR . NOG 1 B 51 9 TE 795 71, PSR T &1 B A A, 2 — R 3
FEL P, 76 B S5, PR IBLME PR R, 9 TR A AT B X SR B 178 £ AR R 1, AT LA
TR LR A TR AR R (L, EHE . 0. 1% NOG BI85 2208 ASFV 5% BRRR 3K 15 5
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CEERY MBS R SR EE (SR B O Y A A T D 3G BSHIE 3T 241

A B NOG(%)
M 1 2 0.1 025 05 1.0

31 .0 =

20,1 [l

144 = B

Ma shifk ASFV SBLH ECL Westemn blot 5347 A. P38 Percoll 8 B B.0-BE b 4 57 1 5145 BERRAH B 52 10% SDS-PAGE
GBS, FERRILEF(DSR %M SR S ERRERS T SR EAMFE. B AOEHE S 5 RE K E M NOG fhg 5, A
[FIEEHi B RS ER b i )5R .

Fig.4 ECL Western blotting analysis of purified ASFV parucles. A. Extracellular enveloped wirus particles punfied by 2 cycles
of Percoll gradient centrifugation were separated by 10% SDS-PAGE for Western blotemg with normal rabbit serom (1) or rab-
bit anti-)5R peptide Ig (2). B. The purtfied virns was extracted sequentially wich different concentrations of NOG, followed by
Westem blotting nsing rabhit anti-)5R peptide 1g as the antibody.

5 ASFY RIMAES B8, Peccoll BEIER.Lo5 (ko HTHQ
SFE BRI IR A 1.0% (1), 0.5% (2)f12.0%
Triton X-114 5. F 40 SR SRR Ig Siad. H
ECL Western hlot FEIEM A (1 1 2) BAH (3 HH
SR EH-

Fig-5 Phase separation of membrane protems. The extracellu-
lar enveloped ASFV particles punfied by Percoll gradi-
ent centrifugation were sequentially extracted wuth

“ 1.0% (1), 0.5% (2) and 2. 0% Tnton X-114 and
- the cxistence of the j5R pratein in the detergent phases
{1 and 2) or agueous phase was demonstrated by Wesr-
ern blarting using rabhit anti-)5SR pepride 1g as the anti-
body .

EMEASRETFHREFREEMNAEEAY, LERBER¥EE, SR EATE 0.5%NOG
NIRRT LR TR, RO EREENEAD, MEETHRER THEEE.
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22 L R L T Mora

e AREY WEgueT B R A BB ulS . Vaamda & FLSEERY T
BRS2 AT o R0 ] s o 4 R T 0 o, 4 o 2l i 1
TS, H0L SR SN 1g DR T ECT W -
conc b a (RN ER T 2N Towon Yorul HE 2 2w N EE K
R ORI LR O B B ISR .

Fig o rractiananen of ASFM anloored ol TARS2 el nleonal

wala Llgands ASEA wrraar were homogenwal amd rhe o

- s wire chtamad be 8% socrose gradonr cenrnlogation
e

b owantines G 1SR preetne m e vesicles Defie ©7 0 4zl

alter 020 rreatmenn wil B 2% Torea X-TIH) ane 12 2%

proterase Bowas demunarated by Wislern [Heiung veing

5 rabbwt anli-ISR pepnde g as the antbody.

M EAEIEN D s 250 2o ’rﬁ*ﬁﬂ:a%ﬁfﬂﬁﬁmﬂﬂi%ﬁtﬂﬂﬂ%ﬁ%[zJ.lttﬁh";:ﬁfﬁ
HFESF b0 # O [ CED R X A A S [ S0 9 W i &, AT R I 5 A ME
R N 1 ﬁﬁ‘i““ﬁﬁﬁaﬁ‘]ﬁyhﬁ”f?.rﬁr[[?Eu FARETT L R #HRBE Y SR K # 7

RN ISR EEE 1~ 20 12530 ’*E%%mﬁﬂiﬁfﬂm AT AN
h““t' G0 ISR BB AR R O . (C M SE L R T A TR # A B T, SR
EE-FREMSSEAT TS S BE oy ,.ﬂﬁﬁt*ﬁl—ﬂ%ﬁﬁmé‘eﬁa

R (2 FHHE A R R SR P e SR, R IRE T, S R R AN
W], S AF AT A T TR i T, A R R E— I, RS E R ENERR
(vesicle) 3z £ 20 BE 4K Ad ol W Ab FEE Ty o B AT T, EEOESR &, INTE, &
TR A S EH eyt 0 - fR dh | E0 4 T 2 BT BRI S R o, Xk B A RE 4 R A BT ( fracton-
won Y EGE MEE AL TSR, MRS REF SR EAGTE T ASFV UL M 1 £R 4
FIS R TESE R, ¥ — Pl B .
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Computer-Based Prediction and Experimental Confirmation of
the jSR Membrane Protein of African Swine Fever Virus

Sun Huaichang
(Depr. of Vet. Med ., Anim. Sci. and Ve Med . Coll ., Yangzhou Univ., Yangzhou 225009)
Linda K Dwxon R. M. E Parkhouse
{ Fustitute for Ammal Heulfeh . Pirlimight Laborasry. Ash Road, Pirbright, Surrev GU2Z4 ONF, UKD

Abstract  The |5R open reading frame {OORTF} of African swine fever virus was predicted by com-

puting to encade a 12,9 kDa protein with rwo successrve N-terminal iransmembrane domains and

cne C-terminal antigenic epitope. Antilbudies rased agawmst a synthetic pepride derived {from the C-

terminal epitope detected a specific protein of 23 or 25 kDa (depending on different isolates) in

ASFV-infected cells ar purified extracellular ASFV virions. Immunofluorescence showed that the

15R protein was mainly Jocated in the virus assembly sites within ASFV-infecred cells. Phase sep-

arauon of punfied extraceliular ASFV wirums and fractienation of ASFV-infected cells demon-

strated that the j5R protein was m the detergent phase and membrane fraction, confirming that

the [5R protein was membrane-associated .

Key words African swine fever virus{ ASFV], j5SR ORF, Membrane protein
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