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W B SWMEER Hela SME TGS LU 8T S0 60 480 R R O FR 4E, et kAT BoR
DNA Bt %, DNABT R B RS A X RARERE NI EFETHE SEaRER R E
el

RMF  MMIT, S ER . Hela G

AR (Apoprosis) EH AT A S EF HEM—MESHN" AR"TE, X—HIED
TR MR, o F 4 A R A & — R AT it e AL MER T EBRIFETH
MR, AEHRE. SERGIBMINABRE TREBMREN, RV L4 EOERE
¥MRAPBELZ—. FEBREAITALBBARFE T —EEANTEERAME, £ IJLE¥
AMNARRARERETELFFARB A REERILER, FEA -5 — AR HXH
REEEDS, AR —RRBEFAE—EHNHRE? RITERA T HEMERH (Sind-
bis virus) %5 40 AT (S 0 B AT, X9 &5 75 2 ( Vaccinia virus) BB AR SEAT T B, TR 45
AEWEEREBRY Hela FRE LB TEURERE LK T E DB T By 40 i 1
T BIHFE,

RS Tk

1 HBRSHEREN

HEFE MR MM Y Hela f5 R4 R,

BENFRBER TR EGYEN Hela MR E,37CEM L L /S, MA SRR (S 2% 50, LaR
HEERER) @BHE 7455, HESEEH(m.0.i)4 50 PFU/4IMRA.

2 H33258 A RBRIER

F# B 5 A A B AT 4 20 M55 Carnoy [ B 15 min, PBS(pH7. 4){83 5, A 0.01% H33258 $6 15
min, B2 PRSI E & T Opwnl8 Bl 2 ME THEEENEK 395 1m).
3 DNaBRIEAE N

¥ F ApopTag™ S7110-KIT 7 & ( Oncor 24 7) 1994 4: 7% ) 1T DNA B R 4 W,

EEBEMT . BNESRETREMRES 1% 5% 78T HEEE 15 min, PBS(pH?. 4)ERE. B
0.1% Triton X100-PBS & T 4 15 min, PBS /5, WA F# 2 rp #E( Equilibrium buffer } 10 min, Z5I0A
TDT B(TDT enzyme; Reaction buffer=1:2.4)37 T HF 1 h, 7 Y 5 1L /3% % 8 W ¥ ( Stop/ Wash
buffer: Distilled water=1:34) % PBS {H /5, A T E EER 4T Digoxigenin HifE (anti-Digoxigenin Fluorescin:
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Blocking solution=1:1. 14}, Eil T £/ 30 min, B PEBS HFXEH A, F Oponl8 WX EHE TR (MM
£ 510 - 550 nm).
4 I HEA

Hela AMBHHREBERE. A 2.5% X85 1%00, XHEE &, 8% F MK K, Epnsl2 {18, 1)
IR E Y 50— 70 nm, SRR Sr# MW RE 5, T JEM-100CX % FRE,
5 5 DNA GRS ki

£ 5 1shida % A 8 115
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1 FEERRNEESRESHEEHRFETL

RENEEREER I ARESXHETH BR 2 hNERERPEATHREL
RO BWRENFERR 230 ERPAXRRER FHETHELT Pl 53 4
SE D, RS BNARRERROFBMEE AEEERER S FREN AR (E
2), WETEHABEE P CPE; B 48 h 5, TR A BRI

A HIRSS AT EFEMERERERMN T, EEYM RS Hela A 0.24.36.
48 b J5, r RIEFEPE SR N B (H3325B) A M (B 3 - 5). IEWAY Hela ZHAR, BR 2 Ay B (CH
Bt phe M/ EREZRERED(E): BERERR 24 h B REOREBHEZFER
(H2hh), FEEFARERhE, RARE—FHRAIR(E ) EBR4BLE, #HE
Ky R 5 B LR (F S),

B EREBRE . HeLa SR 09 B B &R T8 B4 L 25 8oy R A AT 1
B, ERBHRETTHRES HeLa HEH M.

2 SEEMRRLH) HeLa SHRREES FR DNA MR HIE DNA B

HRHE H33258 R AR TR HRBEBLR 48 h FREH B DNA, FBTLLIE® HeLa 41REAY
i DNA fE5IREX B, T ko tR, SRR ER 4R DNA KW L F BN L&, WK%
Ry 4R B e 9L T B B 69 DNA Br, BL£9 200 bp. 400 bp.600 bp F1 800 bp M 7 . E AT
W, (B3IEAF A B DNA ZEREMEL /D2 RS DNA BhiE. DNA B iy i 3t 240 AT — 1~
FEHELER.

3 NDaA BRI ALASE)

HHEREERE, WINRA 6K DNA BT RERARCUBREEZNYRHEE
MoH ERROVERBER 2L ITESHARTEINENTERRHRFARATS,
WO H DNA ZEMA(E6), AMERAEHBAHI4E, ERFNHERS, XKEARAY
EHAAENBESHEEAHA, HEMBEN DNAZRERBESRORWEREL. T%
A HeLa A E AW Y, WEABZEARRELHAS.

o

HMFE TN 5 PR AR, S B T AT AR B SR 5T (Necrosis) . —H EABIFER LML
R L AEHENER, EMRNTIT RS, T 540 R R B & P, SRAE R, AR,
o 8, B[] 45 2 TR0 S v 4% RELHE T o AT IR W M BB R 9 1/ v, e AL 4 R B DNA BT 8
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M1 HENERTEERERL 2405, Hela MAMBAR P EXBRFAERTIV) AFRE Lgm.
M2 HfFNEE TSRS 245, Hela SN RS RIChn) W HER, AT EE AFRE 50nm: H L

B HP2E PEXKEF D =REEMNESR, FRE Sum
M 3~5 H33258 LM EEMEEE O FIFEERY 36 h{E 4040 48 h({ [ 5)# HeLa 1. A SE MBERE R HEE, FR

1 Spm.
Me MEBMP2a40E, DNAKRBECRME R EF Hela MBI N FHEAT S, R Spm.

Fig. |  Electron mucrograph shows many vaccmua wirus particles (V) exisung 1o the cytoplasm of infected Hel.a cell a1 24 h after in-
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fertion. bar= Ium
Fig 2 Elecwron micrograph shows highly condensed chromatin{Chr) near the nuclear membrane of Hel.a cell, 24 h after mfection
har = 500 nm; inser: H33258 staming of the condensed chromotin under hghe microscope  har= Spm.
Fig.3—~5 H33258 staining of the chromatin of normal HeLa cells {Fig.3) comparing with those of 36 h {Fig. 4} and 48 h (Fig.
5) after infection. har= 5 pm.
Fig.6 The cleaved chromodomsl DNA nesr the nuclear membrane of Hel.a cells 24 b after infection was revealed hy 2n situ apop-

10sis detection technique har= § pm.

REEEAZ I/ B9 B B, #E DNA ik B8 v 003 8t 70 i) B 86 7 bR ( Ladder pattem)[no M
B ERRGE RR, B RN EREA Hela 41M, J0ib MBS M 36 R 4 T2 DNA B#
FHEHHAT AR AHERMNCRS, RS RE R T 5)E Hela 410 34 M
T ASE & RARERRE SRR F RN R HIV S FSamsmie-s,

M7 FENBERNE Hela S DNA £ 2% FRIEWMER A
WA ER DNA BMeh. S 1.3 S E S RAT Hela
K% DNA, 3 DNA By #, & /- DNA K Br#9 200 bps
FH 4 ALY Hele MRS DNA: R 2 % 3/Hind [l
DNA 5+ FRIRIC.

Fig.7 The wial DNA of Hela cell infected with vaccima virus
{lanes, 1,3) or unfected (lane 43 were electrophoresed
through 2% agarose gel. Tane 2 is the /Hind [l DNA
marker. The DNA Jadder could be seen i lane 1 and tane
3.

400

200

AT, AR T HE DB RS R DNA BEGE AL DNA I X9 i B, BEREHFR
T3 i DNA H & ARLAT B TR, X6 DNA SR ik A gE il e m e, RiIRA
DNA W7 24 JE {37 48 U £ R AU AT 3 R SO R 1 DNA G0 BT3¢, T B3R T B 78 DNA BT R e R E
EWi R DNA EEHASF. RNBOHSRBRTER BRI 24 h AEIE R 6 B 5% 0 8 247
DNA. KA R EF R ARERE. WEkhe AERASBE MR, fETE DNA 6 KR
ETRERMHBERTE. B, E£HRBESRANERFRRAR, M HEEARERD
BER SW RN AR, XERKEE LT R T HMRALRE R,

JLSh, W BRI — 2 DNA B RiL, DNA ikt bl K - gt DNA B R
BAMEH AT F SR E DNA AR B IR IR C I 3 B T e DNA FAEHEE
Ao

HEBRAESFEEARNCRSGELEA RERNRH M TFHRERIE EHFELE
WEHEEHNAEE, B, AERIESEERERRAESHER ML, TR E a0
RERT~LEFae. EEREECANEAY FEIBRFENERIHE. HRRTRAE
LR RAEEREENEE LRREN AE EREBSH —PHER.
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Studies on Apoptosis of HelLa Cell Induced by Vaccinia Virus

Zhang Xiaoging Lu Yu Ding Mingxiao

{ College of Life Sciences, Peking University, Beijing 100871}

Abstract  After infecting with Vaccinia virus, HeLa cells manifest typical morphological charac-
ters of apoptosis, and the electrophoretogram of their chromosomal DNA shows the ladder pat-
tern. Iz situ apoptosis detection reveals that the location of the DNA cleavage is near the nuclear
membrane, where chromatin condensation alsc occurs.
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