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§&3 J &y ¢ x
% E SR AR R Y i B ER S 1O T YR B BT SR BE(HAVY). T o/
H S SR B HAV . AR SRR S, EEEREH
i 53 B = Fh 1, SDS-PAGE #1 Western-blot iE X i B E R Y HAV =W T EHEWEH
VP VF; #1 VB, BER S RYH.
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FRFARENRMEESHHEERFRTOEEC, R HAV BRAOGENE—F
REGHFREMRFREDRE, ESRAEHARLGEEAREKRBEOFPRREHERE
BEBRRRPYHELAR. BERARSRLSELLARFEORAZMENY HAV =
FFEZHEMED VP.VP, 11 VP, MR HAV B RV BRAEHEER Y, HIES
HESEH L HAV 8BS, ERERPEABAESET, FEEAYEREHE
B B MR BRI X HAV S B A b ol A0 5% F 8% B O 70 e RO
BEER, KA EHAAEARSIREHAN HAVH =R EE4HES, BE AR
HAV BRE ZHHFRREFFI A EmANTFE.

1 #EFFE

1.1 tHERF0EmM HAV HM-175 BaE ke FAEW B 'S 14 (MK FRIKS HIE R g s, &% S-mmonds%
FHEIHER, SRAER—K, TR e L.

1.2 SHENRE BB OVSHY SCPRSHE, SARHANNYES LCA B, fﬁﬁ:fﬂi&: Bic-Rad
3000Xi M. I HAV VP, . VP, Bt btk by b 17 Srn BB sl 28 R, FIF SR 3 400 0 A ofn 3 eh iR S Ty 4%
B ERT R

1.3 EESETERABEG HAVHE & Provost 51 i bt M0, HAV 203 80 B P B8 5 1 S B L
HKEH.MA HAY BEHEIHNRE S84 37 CERS 45 min R T, WA R 156 F b, 37
CHHE 45 mun, BRI T ARG B A8 T 0%, MATKMTESK, 8T HAV 7E FRUKS 1 3§45 5 8k 0 1),
1.4 TR EEENEEEROHERAE BAV HAV R hiE{tmBiz A EFEEIER
W, EHBEE/EDTA WS LN, 158 A Lol 48 M B U3, 3E M4 400 AR (28 em? /AR AT B, MO A SR 3R 0EE
1% NP40 ZUPR A AR, 28 0 S BRSBTS MR SR, DA SR B R 2 2 % Y SDS, LR — 6 B 4 b IR A B R
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£, 12mL KFEECHRATAEHHTTEHEhETRMAREENA 1.8 ml 100 g/L BTEE (X 1%SDS) 1.8
mb 200 /L FYFEHE. 1.8 mL 300 /L .0 Sl BESE S 0% M HEHM, REEBCE LTMA 5. 3 ml
i HAV B, 8 L8 B A K 8.0 5535 (Hicashi SW40), 37 000 &/ min(170000 % g), 1ISTE L 6 h, IS H
Mt et R I B AL 1 ol L B AR R E SR, HET AW NS 1 ol teRsel,

1.5 EWEEEHHPLC) 4 HE HAVv £HMES SEELCHE HAV A SR B 4 mol/L B (GuH-
CAN 1 mmol/L R HEER (DTT), 50 T HR K 10 min LLRMR HAV ¥ . HPLC 1% H % Shim-pack DI-
OL-150, #E3hH 35 0.0t mol/L pH6.6 PES, L E 5 0.6 mL/min, EAMHEFBHIE N 280 om, BE R 25C ., BK
HHR A 50 L, M 2 b R 4 R g T

1.6 SDSPAGEHZEAFES TR AEEEEH 12.5% KEWTE I HEMALEEER Imin 5
BiEe HLk, FIEIMAGRAE S TR E B, faf i, TP 5 15 mA, B R RS N A BEFE AR 30
mA, BAREYShHLHAKEEEHERRA. AR EREFEZFOS TRNEE G TR EE LI A R
FESTRIFAESE, AEHEFNEOMAEYIRRATHEAL EEARS TR,

1.7 Western-blot R SDSPAGE . HER L FA&THAFARMMTEE . i EONAEHEER
H&WYT.H£%H 1% BSA « CTHHEALE, TBS ik, BRE A, I 1.5 mL TBS-Tween20 ¥ FE A 37
HAV BERTILER EH HAV McAb, 37 CREREWE 2 b, TBS KRG A BT ZFE A 1gG-HRP
EFHE 1gG-HRP 1.5 mL3TCHREMWE 2b. HEEMA 1. Sl B, &% 15 min, f TR BABE, AXE
AcHrige s b 5 5,

1.8 EOBRMERHE ¥ SDSPAGE FH THERKS{THEDR. Er e, Hi20 280 om, B A
HEORSBRFEROFEIEE K HPLC B RO RlK,

2 #HR

2.1 TFAISM HAV ZEHIRAAME ARIEFTEARFARARER, IFAEXAERET L
Z|# 5 HAV FRhK4 41 AF KBRS E0R0R % 680, 1EF — B A% emiER
E69. 4%, R ENRAEHERLFE 100%,

2.2 IEMNEBEECRFBHAV BHEET, SFELOCWANBELCER I ml BERED)
KEFERE-RMEG HAV TR, K/ 27nm, 7o 8, o7 WL 20 50050 fr s O Fioky, 1
LR AERE D, HE2BED L8 HAV BT,

" 2.3 HPLCHE HAVESHREQRERE SEIIZAARBEETHANEEHEARE, &
B atia a8 % 10.72 min. 13,73 min.16. 58 min{ R E 2), R P =-ERES 7 I B3R,
& BB — N, RENE S RS RE T R, B85 20 R (R R
T T

2.4 SFERNE HAV SHEASTEAHIH 33.29.27 kD;HPLC FF B =1 BH S0 F
B R EIET1A) 10.72 min 8928 33 kD; (R S AT E 13.73 min &9 5 29 kD: R BB E] 16.58 min 195
27 kD{RLHE 3),

2.5 Western-blot BE H5HEBS

2.5.1 HHAV B EMIMLERER A 1gG-HRP 24 AHE—3 T Z 51, @& 8.0 HAV #a)
HM=REEH, T HPLC W AN =T BELESRNEZ a7 2 H —RW (LA 4).
iER] HPLC WA TR =1 # 0 #5 HAV SHEQ.
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H1 fReedET . FEERCERS HAY B HAV M2 HOAHELESHTHAYVEREAI = TREK

McAb ZE48 B G R B R4, o5, RHE )B4 10.72 min.13. 73 mn,

R ER L 27 om, 7 %08 2 000 75§ (60000X) . 16.58 ming
Fig.1 HAY with typical morphology recovered from ultracencrifu- Fig.2 The structural proteins of HAV were separat-
gation were observed by immune electron mucroscopy ( IME) ed by high liguid chormatography (HPLC),
{60, 000X) three peakts of protein with elution time being

10.72min, 13.73 min and 6. 58 min were
respectively collected.

2.5.2 HA# HAV VP, McAb bF, M ¥R 1gG-HRP 4 H{E— 10 %, BEE . HAV
Ay Ry 33 kD — &4, T HPLC Wz 8514 = Mg #E & (X R FH BT E % 10. 72 min(33
kD) B B PHYESRH, HE R EEGFRER L, R REWH (WLE 5), kAR E 8 E R 10.72
min HEHE HAV &M ESH VP,

2.5.3 R¥ HAV VP, McAb 3D, #1 £ R [gG-HRP 4 FIfE—# 1 31, E F .0 HAV 8
¥ B4 TR 27 kD — &, HPLC WM E R (L R E 8 1EH X 16. 58 min #9827 kD) 4t
FHHR—FW, HE @R LEF(LE 6), iR AT E Y 16. 58 min B E B (27 kD) A
HAV ¥ E Y VP;.

2.5.4 HPLC WA EETIE X 13.73 min (20 kD) RES HAV REREHNF X5
RN, ARSI HAV VP, VP, Bl R E B R E IEWEXN HAV Z—FEmE
B VP, R4 FRE S X@itE S FREP s,

2.6 ZHRASEMET HIEECHEWSTe mL SN HAV, 2EEAR SEEEY
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B3 SDSPAGE i, 1.5%A5 F&: 2. HAV: 3. HPLC 5 B #(16.58 min); 4. HPLC 5+ #(13.73 min);
S.HPLC 5 #(10.72 minj,
Fig.3 SDS-PAGE demonstrated the molecular weight of three structural protemns of HAV. Lane 1, molecular weight
markers; Lane 2, vitgons of HAV; Lane 3 to 5, products of HPLC with different elution ume.
4 Western-blor, B HAV HEWE MWL A 1gG-HRP KW £, 1. HAV;: 2. 27 kD B A (16. 58 min
¥i);3. 20 %D EA(13. 73 min H) 4. 33 kD EH(10.72 min B ).
Fig.4 Western-blot analysis of sera of patient wnfected by HAV with complete virions {Lane 1) and HPLC purified
structural proteins of HAV (Lane 2 to 4).

HE 8, 8 100 uL & HAV A 11.45 pg; HPLC 8388 100 oL B3R EL# 5. 7T IE VP,
3.68 ugVP; 1.14 ug fl VP, 3.56 ug. HPLC B EIW R 73.2% . 400 FFHE(280 em?®) HH A 3E
Al FE RS B Ak HAV B A 687 ug VP, 220.8 ug. VP, 68 ug Ml VP; 213.6 pg.

3 g

XFFTESFAA HAV KRG EMRME R A — B Eedad, PEKER BEER TR
B RFEEAREE . AEREETRER. SERSERR], ¥ HAV R K
HM175 &N EHEFAER S {4 FRoK4, B EMARAAMEEHE, EREER
ey A THREBER, SRANER—K SRMMERER2EH, TETKEAIYA ARER
Rt IFA & M 2RE 100 %, X EREE BRI KBREEME,

g HAV AEB AR BT, AT HEE FRE EHEH 1% NP40, NP40 5038 1E
FEE A A R T 2 P B, BN & a3, OB O BE L B M, i a
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5 Western-blar. HIL HAV VP, 840 bF, fI £ 1R IgG-HRP E FF £H. 1. HAV; 2.27 kD EH{16. 58 min
B3y 3. 20LD RE(13.73 min ), 4. 3D EHF 0. 72 mn ¥E),
Fig.5 Waestern-blot analysis of McAb against HAV VP1 with complete virions (Lane 1) and HPLC purified scructural
proteins of HAV(l.ane 2 to 4). .
@6 Westem-blot: FIH HAV VP, BT 3D, HIFH M 1gG-HRP R R, 1. HAV; 2. 27 kD B H{16. 58 min
¥); 3 29kDEA3. 73 mm 88, 4. 33 kD HHE(10.72 min ¥,
Fig.6 Western-blot analysis of McAb against HAY VP3 with complete virions (Lane 1) and HPLC purified structural
proteins of HAV(Lane 2 to 4.

EEREPINE, LREERTERETEREL, NEBRT HYRATEE A ST, EERE
BLOHT, PR E LRI REEAETEE XIER 2%SDS, HEARMSE LHER PR
HREEAE SRS HER FHARENERK EEF LN EEH LEHERE A E.
HAV &#EEHT, AEKE SDS Fikit 1, AR R SR, BB ont, HE M R EH
B EHEEBOCERHHME, S8HE T S8R ELCRBGEP|FLEE M HAV B,
FAARATAESEER/ HEFEESRE, 42K FE. PEHWHO.Sal)@BRTHE
CEER, —SBOR FEFEEEF A Mo KL, MRES L mL MERTEKE LS
¥OREEN. B4 RATKEROEL, BET & .CafE",
REEOSBEMLSE RN FEEEMER# SDS-PAGE Bk B E. RHWEWNE
7 2 FE BB R McAb 2 BB A8, —F Mcab HEE B —F RS, EEEE Lo
BB A FEAREN T, SDS-PAGE BikkIRE €5 A KR S ke, [ SDS # g-ME )
FHEBTFEEAENRERTRNR, EMEEMEFEERBEORENE T, 8FF - NER L
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T &EEEHERKRH, Bk~ Hask, HiEFE K. RTFREHASI0EH 6 R
Thor B HAV = F M E N, XA EREH - HEEEWNEd ——2 8, EEHY. Bl
¥E, HRFTEAANIRES, 6IEER DIOL-150 &, 4o B FRERS FHHE, 4%,
HTFARS TREAREAEEFRENERE, K4 TREQ RREEE, M TEEH
FREER, XEREEARs TEOEO RSB E, KA T EME pH HiBREE
BB ETLChA, LI HAV = BB K EHRASER. AHIESE HEARF ST,
EHRSTEER THAREN AESSHETERER, —RHEEE 1 mL/min KB,
EFRFH 0.6 mL/min, T B RFTHF,

SDS-PAGE &5 Western-blot iE 3 T HPLC Frat = #EH KM 4 F B R I K IY 84
S, 11200 com® HH WK HAV S B H 687 pg W ESAHEE T &S 6 S0 L9,
HPLC B3R, 73.2%, i ik HAV 5 ER VP, . VP, #l VP; 4r 512 220. 8 ug.68 pg,
213.6 pg(11 200 cm® #HAR), RER S BB FHEALY HAV IR R =T EHHWEL, N
W3 HAV W E AR AI B85 1 HAV B if & PUH) TFE HAV KIS A BT i
BH EREHSREBETEEMRNTHFE.
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Separation, Purification and Identification of
Structural Proteins of Hepatitis A Virus

Lu Yinping' Lin Yulin® Yao Xuejun® Qin Qizhen? Li Hui® Zhang Weiving®

Y{ Deparement of Virology, Union Hospital of Tongyi Medical Uneversity, Wuhan 430022)
3 Virus Research Institute, Hubei Medical University, Wuhan 430071)

Abstract A cell line persistently infected by Hepatitis A virus (HAV) was ultilized to produce
high yield viral particles of HAV. HAV particles were recovered in a single ultracentrifugation
step through discontinuous sucrose/glycercl density gradients. Three kinds of major structural
protein of HAV were separated and purified by high performance liquid chormatography. SDS-
PAGE demonstrated the molecular weight of three structural proteins of HAV being 33, 29 and
27 kD. The special immune reactions were shown in Western-blot test, suggesting the proteins
with 33, 29 and 27 kD are VP,. VP, and VP, of the virus, respectively. The total contents of the
proteins, VP, VP; and VP; were respectively 687, 220.8, 68 and 213.6 ug from 11 200 cm?
cells infected with HAV. The highly purified particles and sturctural proteins of HAV may be
used in research for the development of vaceine, clinical diagnosis and pathogenesis of HAV.

Key words Hepatitis A virus, Structural proteins, Separation, Purification, Identification
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