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Sindbis FHEMFTIE S BT MM BHK - 21 A BT
kANE B OE TH=#

(R RFEaHEER fs  10087)

(FEPXKEBRUFE FH)

# E MR T Sindbis 557 %S BHK - 20 MU 0t B, B AR oh I B ] 0
PR ARAER, HAERR PhERERT R RMEE, KR 24h DNA bk & 56
B/ DNATB 8" (DNA ladder), i@l 28 8 i M on TR T/ MATE UM SR 49 Fetfe
CRBEFLRRER, BRESHEEED &Y RAT/ME ERIER B - BRid h g
H 1 nsP2 BN B A KA 8tk pMAMneo b, JHABIBEAIF K, AR — L b iy
B DNA B X — 48 AT AL Bt xd nsP2 M I, 24 DRI 19 LB 45
SHEW nsP2 ] B 55 % SR B K.

XA KA, Sindbis K. EHER osP2

BHALRREFLMREDNMMHE FARREER REREEIHARER
KoM, XRAISFR—EXEMRE, 19934, Levine % AEH Sindbis
wid (LUT PR SbY) . Rl A RUM T B MATES TP, HEILER, AN RS
RB—HIRB WA SRR EY, RAED FHKRAREY FREETS 0 THE
SAMET, FER LSBT A XN LR, A, SbY HSMMERE TR,
¥rhlkets SOVE—BEA X, Bl AE>, SV BB BERENPRER. AW
FIMFH AKX RERE SARAT R RN MAN TR, RiIT RSN
RSN P FEHA MR T B RERPIR S, AR E A SUE— i) SbV B
(9 BHK —21 44 op 5 40 Jfd 08 Tty o 2 A AT B A ML)

1 Ay
11 4ABRENfESATIE s

AZEHT A SOV Kbl SOV R4 E G 2 (nsP2) Hifh i £ H 4R B Wk E 2
Schlesinger {2 HW. KR F T A Y BHK 21 {64 5.

KW TRKERFRZEN BHK-21 g L, 37C {8 lh S MA SR, I
HEHA 2%, HES5E#BHMRA, pHEE 76,

AR R K AR LS Y.
AXT 1964 5 27 [UH.
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/B S

7%

12 AT RO

121 H33258 St miil: WEmBRE

6, 12, 18, 24h fY) 40 % Camoy & F & £

15min, PBS (pH7.4) ¥ ¥E/5, F 0.01% H33258 44 15min, F% PBS #¥Mik# A, T

Opton 18 &4 5% B e F AR BUA W K 395nm) .

122 4 DNA BT ks b S Tolskaya E % A7 34"

1.2.3 DNA M RA -
7 DNA W RRA fa .

1 ApopTag™

S7110 — KIT i 7l £( Oncor 2 w] 4 /=) 2

ARSI MRS 6, 12, 18, 24h 4R 1% ZEPRT KA EE 15mn,
PBS(pH7.4) i5¥k)5, A 0.1%Triton X100 --PBS ZE T4 15min, PBS {Fikin. MAF
#4728 3 ( Equilibrim buffer) 10min, $Xj5 M A TDT A ( TDT enzyme: Reaction buffer=

/ Xhol

Hindill
BamHI

.f pBlucseript-5K
(2964bp)

Sacl

7N N e
S e Y
Sacl o SK-SIN Xhol | / pMAMnco

(7555bp) !\ (8.4Kkb) Sall

pMAMeo-SIN
(§3.0kb)

i1 pMAMneo —nsP2 Rk (KK &

Fig. 1 The construction of expression vector of pMAMneo —nsP2

© hEREREME MR TIEKE

1:2.4)37 C 3£ 3% h, HH AR
IS ik / W% 2 v (Stop /
Wash buffer: Distilled water
=1:34) & PBS k5. MA
9 R AR EKDT Digoxigenin ik
( anti— Digoxigenin Fluorescin:
Blocking solution=1: 1.14),
% i F #£ A 30min, % PBS
W UE)S # ). T Opton 18
RBHETWUEBREK
510 ~ 550nm).

13 EREHEVREA

BHK —21 4 fi % SbV &
L5 6, 12, 18, 24h J5, FH 2.5%
B L5 1% 00, B 2
G, ZHERRERRK, Epon 812
A, REMTUE B SRR
W5, T JEM—100CX i
BT WA,

14 BEEAHER

R TSR AN,
ERERLEH % 2B E
F#E T EE 30min, PBS 1§
¥ JE A 0.5% Trton X—100
(pH7.4) 4t ¥ 40 Hg Smin. 5 A
%41 SbV JE 454 & 1 nsP2
HkERT/EM h, PBS B
FmA FITCEEM £ R
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3w /A% Sindbis 55704 84 5 78 40 BHK 21 i 1 167

IpGOEHE¥F £ 47 ) iR T 30min, PBS ¥ 3k/5 4 H#lE ., T Opton I8 B
KB BT WE.
15 P2 BERARNRESRE

B4 SbV B HA M Bk pToto 1000 B Rice C. M. W+ # W8, RHABIAEH
PMAM —neo. pToto 1000 £: Sac IFi BamH I XUEG)/S M-S nsP2 2 4613bp HEL,
2 WA IR s RE#4& pBluescript —SK # £, S hfaj#iiK. Ha#ik2 Sac 1 B
Ja, Klonow b #itE Ry, 4 Xho I B§UI/E ik Bl & nsP2 2 49 4682bp H Ex;
FARAEL Sal 1 MY, Klonow #hFfEtEA s, FLR /05, 2BiESH
# Xho [ M3V, BAYEBYRRREALAS 5 nsP2 HFM B s, BHFE LA pMAM —neo—
nsP2 (B 1), JHC A MRS B 40 B T JB 550 26 M R b 2K AR S nsP2 M E A,

FURL I 4% e B BB 4 lipofectin (Gibeo A B4 1% ) A+ %, #5445 S 48h )5 A nsP2 $ifk

g FITC o E R ok I H R K

2 #R
2.1 SbViES BHK - 21 HHpRAAT

EEFNER RFRERY oh 541
FF44 th BS54 ( CPE) , 10h /5 40 M JLF 228
7, {H 3R 24h 74 58400 78 40 i Y
BE,

9 G H R H33258 %f #% 1§ DNA #: f5
SR B IEH A A SR Y S g 2 —
(EMI-1). SbV B 12h f5 4 BHK —21
MM AR B E SRR (A
ML -2) BFF i 4E; 18h J5 it — R
WL R (E R I —3), &Y 24h
RN LOHRE RS S 5R DR R
1-4). MmEWEA{EER LR EN
R MHE#F-F B RPBRERLAT
IMETE T PR LYY, EOER YR
EEAER. HENEIMNEEE MR
H, AERIBR R (ER T -9 &3k, s
B SR 1 B 68 5 X R4 P BB o BE A T K i)
S R (T —10 &7 3k) & )5 1R 2 40 e
RO L — 11 %535 ) F R o /s i (R
O—-12%3k): fEXPMBRPEES RE
HRFZE W /MMM A ER
.

DNA" B 667 i th U2 40 R T 1 —

600
400
200

# 2 Sindbis fEE LS BHK —21 4145 DNA
1 2%B e B ik R £ B DNA B i
A | A BRI AT 24h i) BHK 21 ffa g DNA, 1
7 DNA B, f/)s DNA JBréy 200bps 524 2 aE %
B2 DNA 538 3 440 T RERIC.

Fig.2 The total DNA of BHK —21 cell infected with
Sindbis virus {lane 1) or unfected (lane 2) were electro-

phoresed through 2% agarose gels. lane 3 js the DNA
marker (The DNA ladder could be seen in lane 1)
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AEERAE ISR, fE SbV SRS 24h RIS DNA. HEKGERER, 7€ SbV R
B4 4 DNA B 38 BUSE s/ MAR SR DNA K B, Bt #e DNA“B " (F 2).
22 BTSHHBEAY DNA BiE&EEES

DNA Wi S R 4IA T SR M E. 5T BF% SbV BRI B g TR DNA i &
E ARG EFERNXER, RITVH DNA MR FEA KW AR KGR T SbV Rt A
[FIE 6] JS A AA% N DNA K7 3845 %, #& SbV R YL 6h f5, BN A £ /0 B4 g o ks U B 0 9
DNA Br2d, i34 DNA £ 8 h AN E e EA(EmR [ -5H L), &3 12h 5,
BN A LB iR 2, W% DNA TR AH(ER L —5); % SbV &L 18h
5 24h BN RBIM SR SRR (R 1 —6), 4 40 R A 40 B B g 1R 3
WL ARG, AR ESM I ENED — RN R AERA(BR I —6). BRAREH
ot L 5] 45 i, (BRI £2 T DNA (ISR R F A & A0, % 240 i DNA B 28 5% 1 8
B (R4 S p AT A R iR B AR B 24h FR{ME 24 20% ~ 30% HYER
o 1 A L B B A S B IR R h T R 9 DNA FEZ N A A5, BB &
BB EER LR R ERAMER, TEF MR F DNA KR,

2.3 osP2 SRR PR ERER

W — B & nsP2 K HMH# cDNA TR B E A% %5 8,k pMAMneo 1§ 8l EH H 1k
pMAMneo —nsP2. 5 E 2 # 1k pMAMneo —nsP2 i B8 i 4 % 32 (¥ 77 Bk Fe 4 CHO 20,
153 nsP2 BRI PR BEE RIA. REIOCE R RS SOV BMPEHI ML+ nsP2 {3
GETE A B R, HHE nsP2 B SEA N BB R (AR 1 -7).

5 B DNA 85724 5 4vr 4 B0 5 A 4G 31 pMAMneo — nsP2 §5 54 1) 40 Mg o Jz 8 — L2 40 il 2
WHR N, HEES LR nsP2 BEREMREE Y, SR HIRBNISERA, I
B AR, fRMEY nsP2 (U IR BRI . 55848 R nsP2 7] fE 54
M T EEHE(ER D -8).

3 W

BB ZNIFERN, ARAT SMRERE -HRMRE—FERNERRS, Hit
BN A RTA A D2 B A i 2 % 199348, Levine % A BT IKUEH SbY vl 545 £40
HOFT. EFEE A T AR DNA Wahs R/ MA R it B2 R ARG
ARG HEHHRENR - BEEYARS AR FXRGRER: ARERORE
% DNA Ir R B R T . £ 4RIt B R, e R /E DNA MR H DNA
WIRRE TR AR, WRRAREASR TRATER. Hi. KIERIARA
J DNA Wi iyt 1) 5B B A MR, 2R —41 Mg+ DNA B REAEH X SAE, B
SERM LXK S . AT TRERRSARBERRNEEAX, LHE
{5 BE Lamin #Y & BB A KM%, Oberhammer 2 AR BUAE M 47 KN FRZ 51E
YA ML U T 3 DINA BT 8L 50 — 300kb K A i 9 i A ¥ B A Lamin A9REAF™.

RIOVALRERER, nP2 EAFTRESHRMTEEMR. AHE LA AR
AR B R A T B IESK, T UE B SbV 7E /K e 5L B AT R A ] 40 R
mRNA FIE S FH AN, wEEY ShH mRNA 5T B 90%, LIMsER G MHTE
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3Ig K/ Sindbis 758 A9 % A1 5 T8 41 BHK -21 frf - 169

. BB Ih GEITRET 90%. B Z BRSO lamin (& AL AR 7 TR b M 5,
MM EREIFERY, SOV 4R MMR LT & (1 o LA nsP2 55 B AR B E WA
MK, FHEHBKR AT SOV 41 mRNA REA KA RN H -5 HB M
. RATHICH nsP2 AAEHBEH, XY C. elegans Thiy CED3 K H B4+ ICE
AL, CED-3AAMNEOMIEHEANEARATTEEEMNER. SN T
FARATHREEDRBEN EIAEO SFREETY c-Myc RBERZE A EH.
EMNAH P2 ER R - FEERASEAOY, M nsP2 W EEMFF LB S R &0,
nsP2 5] T 40 A T8 CED3, CED4 i B A M i 51 MU 2 44.76% F0 44.3%. Tii
BERLRASFA nsP2 ERE ML HMRME T E B ENRERORNRE, X
%9 nsP2 I GE % 4 U TR GE R —- S L.

% % X ®
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THE MUTIPLICATION OF SINDBIS VIRUS AND HOST BHK -21
CELL APOPTOSIS

Zhang Xiaoging Qu Ji Ding Mingxiao
(College of Life Sciences. Peking Unitersity, Beijing 100871

Ren Xianhui Qiu Yingging
(Departiment of Anatomy., the Chinese University of Hong Kong. Hong Kong)

Abstract The process of apoptosis of BHK —21 cells induced by Sindbis virus (SbV) infec-
tion is reported here in details. The nuclear DNA cleavage can be first detected at 6h after
SbV infection, followed by the chromatin margination and condensation at 12h and the
DNA ladder can be detected at 24h after infection. The details of apoptosis body s forma-
tion can be revealed by electron microscopy: First, the outer nuclear membrane protrudes
where the condensed chromatin accumulates, then the chromatin get into the budding area

© TERZEMEDMRAATIKEHETD http://journals. im. ac. cn



170 BOoE ¥ % #H &

with the inner nuclear membrane and separate from the nuclear. Progressively, we cloned
the gene of SbV nonstructure protein 2 (nsP2) into the cukaryotic expression vector
pMAMneo, and it can be expressed transiently. The DNA cleavages, the basic
characteristics of apoptosis also can be detected in some cells. Together with the sequence
analysis of nsP2 and the other former results, we conclude that the nsP2 may have direct
relation with the SbV —induced apoptosis.

Key words Apoptosis, Sindbis virus, nsP2
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Explanation of plates

|

B 1 ~ 4. H33258 #fu s 69 I 2 1) #1 SOV & 120(2), 18h(3) #n 24hid) ¢ty BHK 21 g AR (o Rk
BORILM R, BRI Sum S~ 6. i DNA BB (U RMEA 8% SbY B3 6h(Sa), 12n(5), 180(6) 5
BHK - 21 41ffugi iy DNA Bt siaR R 1 Sums 7. o3k R pMAMbeo —nsP2 5 eSS . 133
nsP2 % (g ZE AR R RO BRI ik, 0sP2 R{L B AR BcP 3 H nsP2 B A BT I B M. BRI
0pms 8. Fi DNA Wi 54 [ 4G M AR BRpPMAMneo —nsP2 § Je 41 /5. #2 3 B — L4 4 U4 M3 82 DNA
RAWHE, BRI 15m,

BRI

9~ 12 MK RMY SV 5. BHK -2 Mgk R ARG ERR, FamTER). ddum
$ 2R 10) iR 1 ) BUEHE SA TAMROI2 B E. FRR K 1m

Plate [

1 ~ 4. H33258 stained chromatin of the normal BHK —21 cells(1), comparing with those of SbV —infected
cells, 12h(2), 18h(3) and 24h(4) after infection, bar=5um: 5 ~ 6. The deavage of chromocsomal DNA oould
be detected at different time afler SbV infection by in situ apoptosis detection technique. 6h{(5 inset), 12h
(5), 18h(6) after infection, bar=3ym: 7 ~ 8. Inmmunofluorescence assay of nsP2 proten exprssed in
pMAMneo —nsP? plasmid transfected cells(7), a large amount of nsP2 protein enters the nuclei, bar=20um;
Furthermore, the chromosomal DNA dleavage can be detected in some cells by in situ apoptoss detection
technique(8).

Plate I
9 ~ 12. Electron micrograph shows the process of apoptosis of BHK —-21 cells induced by Sb¥: highly con-

densed nudear chromatin accumulates in the region of protruded nuclear membrane (9), then get into the ledge
(10, 11 and be separated from the nudei with the membrane (12), bar=1lum.
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