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ANELH Fas BcikiR5NE SR E A% =14
BTREWEILIREENX

fNE ¥ O FNZ H K

e 12

FiER AR RET

(e RHE R RIS BE 2 e Y I 1R) 5 B e It aR 93 / 23 T B 22 b, 30IL 430030)

BE VA Molt-4. Jurkat 48 it ¢k F 51 ] foibk € 48 i (peripheral blood lymphocyte, PBL) % #&
4m fie, Ko 4m IO AE b Fas 49 & 3A. A% %M Fas Atk (recombinant human Fas ligand, rhFasL)#% 3 48 it
6~36 h /5 A 2 B ¢ API % 77 ik 4| dm B B == B 5 A T it AR b e B & B 49 AL, 4K5F Fas A
Feymi AT S mie R By A R, 4R B thFasL 55 Molt-4. Jurkat %8tk Aotlidh ik Z )i
HEA B #1449 PBL 64 8 = B4 e B BidE e 4430 F G, #1; W G, 1 PBL ¢ @ flefiE b & K4
A Fas 9 & A, (2 R4eiFF @A T, AFAE LI rhFasL %48 0 A T it G, #1694 e B 4% & D3
PEAZD, @R HEEG EAR TR, L L4 R &Y thFasL AR50 e B — L £ % G, ),
IR TR R AL mie R Tl PR SN B IR X, IR T A A THG, ARG, @it
$1& G E 69 F Aot &6 52 DNA 2R 69 e R i@ it G /S R e94 XK.

KHA

A0 BRI TV A A AN AR B R S s AT R A0 B
P EOR A S I R, R A0 R T ) A A A
U A0 ) $90 A O R ] SR U ke 40 463 5 B PH
AR RN B AR, HAin i, M TS g
R SR AT S DD ORI 2, O T WA 40 ) 30
HEEAT AN TR AR, B LA A1 TR T 22 %
H ., M Fas /13 40 M0 O /e s e il B i)
BUHEFR B A S BRI . Ma RGBT
PRI AR e b A B A, e St o 4
JEV B AT SR 5 ) 40 08 T LA BB VA 0 A
B WAL B XS Fas A5 6 40 M AR Y g
ATRIEST, Ay e WY A M 00 1 4 L R SUT3 A 7 ) SR B P4
HEBE IR A A

1 MRI5R%
1.1 #RREPK R £ Bk

F1 L5540 AR Molt-4 (S PRtk EL RRAR AR 1 I )
AN Jurkat(CEE T 400 1 5) 0 B UK A Ok
SER Ly, A0 A 9K 2 4 A (peripheral blood lymphocyte,
PBL)HX E i (G . S0 HIR 9OE R (FITC)ARid
HIBER 82 11 V(annexin V). FH#1ML#E # (phytohema-
gglutinin , PHA)M H 36 A 7], N E 4 Fas A {4 (reco-
mbinant human Fas ligand, rhFasL)% H Sigma /A &,

NEA Fas FiCiE; MR, A romiRy; k56, HCan R

R ELAH M A T B P B AR 2 B L B
fr. BPIAAMAEALEA D3. E. A, Bl HiofE
PUAAFD [) B4 S M B A& 1gG. FITC brid RPLR Ig
Pilk. 1% A& FEEH FEEY H PharMingen 27 .
FITC #3ic #) 1gG B4 Fas JLiAI H BD &7 .
1.2 {HAEIEST

Molt-4 F1 Jurkat 4 M5 & 10% AR 413 . 100
U/ml HEH. 0.1 g/ml 55 % UL 2 mmol/L 7524 %t
f% () RPMI-1640 K5 375, &1 37 C. 5% CO, 5
PEF I EIRAR P RE IR 2 EUE K [(3~5)X 10° 4/
ml Jo  AFE IR B B 53 1250 8 % R R
#5022 000 r/min , 20 min) 4 5, H PBL # & T RPMI-
1640 £5 75, RN MR 5 4 (1~2) X 10° A /m] 3t
P2 [—4LmAN PHA(ZKRIE 10 pg/ml), —ZHAMN
PHA], & T 40 fs% 7546 1 15 5% 24~48 he
1.3 {fpasbiE

A e B A A 1 7 17 40 A R 4 B TR AR
RIS T 24~48 h (4N E LK B 40 FL[(1~5) X 105 4N/

WekE 1 #: 2006-05-16  #:52 H #: 2006-10-18

[ 5% T o5 AT 9 A i RN (973 i) i# 35 H (No.2004CB5 18705,
No0.2002CB513100-2). K F 8F} 442 (N0.30440024, No.30570908)
P ERS oR a7 S o= E R Y N S E B VSRR TR T R 13 ]
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ml]#43 FI A thFasL (Z#KE 4 5 ng/m) 55 T
6 h. 12 h. 18 h. 24 h. 36 h W3R M HEAT 4L
FRFAT N X B8 20 AN Jin rhFasL o

1.4 ZRAEA TR

141 A% 9EHEEE VPLAARE  HELE
IEW, AT (4 °C) &5 A 2% pP ik (binding buffer)it
GRAUAE, VAR BRI E A 1 X 1084 /ml, B 100 ul 41
JIIA S Wl FITC dric KRR SR 1 V A1 10 i flfb 5
fiE(propidium iodide, P1, &7 B AC & A F AT AT AR F]),
IR ROLIEE 15 min J5 A G0 AR .

142 KRB APLEMZ  HHELEEER,
PAFIYA (4 C) 456 G2 e v 40 P, R % 40 i ik 52
1 X 1084 /ml, B 100 pl 820 5 pl FITC #Ric
FIRRECEE 1 V JE, = iREEE 30 min, 4582 MR vtk
2%, NN 1 ml 1% A5 B EZ ) B EE, K [ % 30 min
Ja 85 A M RPESR 2 X, NN 0.5 ml PI 449 (50 pg/
ml PI, 500 pg/ml ¥ #1321, 10 mmol/L PIPES, 2
mmol/L CaCl,, 0.1 mol/L NaCl, A 5256 % R G FC i, v
i3 RRLE DU AT BB IR ) AN 10 pl 5 pg/ml 50 X A HE
%R BF(RNase), FHBCEE 1 h J5 740 Mook
mes,

143 G %Mh%k A H 80% L BEE &, 3T
—20 ‘CUKFHUE 24~48 h; PBS BLi%k, K FEA 40 ¥
225(2~8) X 10° A /ml; PEERJE A H 0.05 mol/L i
FREM(9 3)F1 25 mmol/L MIKER (1 £3) 41K ) 50 ul PC
Z2 M (pH 7.8), E il F & 15 min; H1500 ul PBS, 10
ul 10 X PI(E AR ) Triton X-100)A110 pl 5 pg/ml 50
X RNase T- =il N #EIEE 30 min &5 i 2040 Ho 430k
.

1.5 % Fas 7€ Molt-4. Jurkat ZAf2%1 PBL &
By Tk

HUE 5% 020 i 2000 22 R A0 R B R 2, PBSWEVR I
HFadF T PBS (A HIAKE 1 X 10°4> /ml), 50 ul
4 BN 0.5 ul FITC #7121 1gG ALt Fas ik
(NHHEZHFH PBS i H), 4 C#EY RV 1 h, PBS PEi%k.
Bt FF_LIEWPIIK, F 500 pl PBS B IF A0, %
M1 h a4 AR .

1.6 {HAREEAE BRI

IREXH 41 fu 22 PBS 1Rk S5 H 80% MUK ZBE(-20
T E(AEMEAEN E, A, Bl FR B 4
M 1% AN EER) B R [E] € 15 min, £/ PBS
Pk B0 JE 80% HIVK ZE(—20 °C)[E & (FI1E 40 iy
FAYAZE A D3 43 47)24~48 ho ¥[8 € 5 040 i Bl
T HRE I T USRS, H PBS IE% 2 Ik, &
0.25% Triton X-100 f{] PBS &M AL FE 5 min, /1 5 ml
1 PBS WPES . B0, £ EHEBW TS, 250
AH 1% BSA #R R Pt A4l f 5 18 3 D3, E.
AFIB1 558 BEPUAFN R BYRF R B IgGEUIA H 1%
BSA L1 :100#%), 4 CHAENRK. KH, Hi&
BiEHIAMA 1% BSA ek, &0 2 LiERRT
JE MAFRA FITC W) Rbi iR Ig Piik@iihkH 1% BSA
120 %k), =it N EDGIE A 30 min 5 1% BSA
Pk, B, 2 LEEW, A 10 mg/mIPI f10.1%
RNase PBS %, =ik N EBEHCE 20 min, B AR R
8 Ff ASC A W
1.7 RIS

29 FeAR G I A0 M FACSort 7 340 4%
(Becton Dickinson 2 7)) TR, £ 488 nm B
R, ARG AN B ST 4T € (PT) R/ B 4% (5 (FITC) % 6,
g A B AN B B e, B R 5 4
Cellquest J &b 2 FF 365 3 B AU £ 7€ S 58 FE 1E4T 43
Mr, RGNS HEIE

X R 2R 6h 12h 18h 24 h
120
M1=0.77 M1=1.06 M1=3.49 M1=55.32
100
5 w0 | | l
g 60
E
40
2 Y hl &-\
0 Py ey ‘
1000 0 1000 0 1000 0 1000 0 1 000
DNA &8

1 TG, M pMmpRAT
M1 ERE MBI (%) .
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400 S = ey =
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200 4 9 S =g =
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DNA {5

B 6 rhFasLiZSMHMATHMAMEARERRIEZNHTK

thFasL 155 Molt-4. Jurkat 4 £k R PHA %
TN A S 39910 PBL AR M 12 0R 80 F G, 1, 4
FF XA AN S S R T R e A S D B 43 A
12~18 h. 6~12 h F118~24 h. W% S e KK,
W] CAH LS R G/M R OB % (] 3 LA Molt-4 24
IRV
2.4 API EHG N 3 B9 BB 40 i B HRFF 1A T

250U A ) APTVE AU E S I A 1 VIPHTR
437 f¢) rhFasL i%5 ¢ Molt-4. Jurkat 40 i bk RIZ: PHA
LI N A S ST PBIL AN ) S0 e e 0 1A
. 0 G, W PBL W CHH R 08 1k A (K 4) .
2.5 Fas £ Molt-4. Jurkat #HiE#kF0 PBL HAY
Fak

Fas {I: Molt-4. Jurkat. G, PBL fIZ: PHA 4]
TGN A0 N A W) PBL 40 M i b 1 6 8 R 4 0
(64.67+4.18)% .(73.71£6.36)% .(46.65+5.17)%
(59.81+7.58)% (& 5).
2.6 FSEMATHAMERERRIEZNT L

rhFasL 15540 il (Jurkat M1 4 h. Molt-4 4l fifl
8 h. PHA 4l 30t A 40 Mg B HHY PBL 12 h) )i G,
A N 4 1 D3 A T, A i R B 1 E )
Wi R . S A Gy/M BT 4t i R 2 1T A R4 Mo =)
R B1 W] AR (PR (816 LA Molt-4 4
1 i W)

3 Wit

AN MR T LUK, 40 BRI TR BT AR A
R RS I AR . Fas
AN FOMMET B SR TR BN R ERRy —,
it Fas b HAHNYIOFC AR FasL 254 )5, @i Rk
NS — &I caspase, fx T EMMIE T, TEIL
U L 11 DDA 2 b R SRR 7/ D X G R i O

RIS 4 A AR AR ORE P B0 (cy clin-dependent
kinase, CDK). CDK #}i{i|#lJ(CDK inhibitor, CKI)"
SIWEUE I 2 L5 S M AN RPN TR R AR 2 Y Al e
JREAT 2RI c-myc. pS53. bel-2 i3 I
TR A o IXEERFFUAR AT Jy Ul ] 7 Fas 4 41
FRLUE 1205 200 ] A 8 D) AT G et

LI L LA SRR R BB T A 1
(1) B 1 QN Gy WALV L CREAS DI TG SH 200 M o) 1 -
T B0 R 2 B, AR R ) T V/PLE B LRE
INANBEIA T2, SANRE A SCAEA M s A 1
L I R R . 2004 ARSI A1 4 X R
AP 0% A0 08 T 55 240 16 130T (A0 D552 Il 446
K, MR T 35X — 3. A0 Ty vk 08T 2 Ab
117 (D 1% AT BREEN B AL 000 1 A1 I DNA
EFfsgs 518 DNA B BEAS S AT N B, A2
DNA 7 s 07385 (2) B HH R TR e 2 1 10
AT RO 11 T 32 M AR AN IR L e, P R A1 A
4 DNA; (3)&5 A2 PR PLIH0 VAS 89 1FIOA7AC
TRAIE T4 [ 52 A1 DNA G (I WALV AN 22 R
JIG Pk 22 % R (phosphatidylserine, PS)Iii25; (3)[r]Hf K
A R0 T M DNA 75, JBERHT T VIDNA XIS
it A M AR S g T LSS L T A R B
PER, 0 2 IRBER, TS 0 3 AR e 4l
N SR S 9 AR AR 3 TR G BE TR (1) #
75 3 A0 MO P A S 120047 Fas K18, Molt-4.
Jurkat il fg 2 F1 PBL [P 4IRS 1 #07T bR 0k, ()%
WSASTEITFIAH M, Fas o5 -5 HY SR (1) 20 Js) BTy S A
RIS e B AN, Wi T Molt-4 Jurkat 40 2
F A PBL W AR A1 B 4 71 h 12~18 hy 6~12 h Al
18~24 ho XAPING 0B L5 A A IS Z AL &L 4l
T ) 2 R VR R A R AT G, (3) )" A% 4% il rthFasL
VEF T 40 ML B ), B PR K AT g 1l 2 A AET 40




A /NEEAE: N AL Fas AR P45 T 40 0 W1 5 P 0R TR R s S R LR X 113

FRLREE R =4 s e 40 B ) B5 R R85 . DNA B
M5 H 5 3 DNA & 52 1484k DL 41 B 1/ 5%
& RN (bystander response) 1 15 75 4H g 7 T 1 41 2
FERARE S AN 0 B0 BRATTad sk . FH A 4 LG 2R
F V/PLVER AN M T, 7R TR hIE L
10%~20%, FF LA S8 T2 28 I KA % rhFasL 5 %
20 BRI TR R I TR, 03R48 T RS i S SR ) 4 A
JE s S AR L (4) . G, DRV AGL U0 40 B T P A
RRRER 2 HUH S BRGE A MR T, A0 S B R R K,
ST DR A R U e AV T B 2047 G+ Go/G~ S
G,/M #1531 () 40 o EL 451, B DNA B 5 B3 BT 1
HNFE, D6 M s R 40 PR T 4 B R SR O BB ER
F V/PLVZE AT AR A 2 SEAR AL I 1 € rhFasL 75 3 40 g
T A B[R] R0 48 Jf R T

12 2 R ¥ APLHARKL I rthFasL 35 3 R4 57
ff) Molt-4. Jurkat 40 Uk F1 28 PHA RGN 41 i 4
Wi PBL & B, thFasL 5 5 (1) 40 M8 1= B A7 8 B 4n
A AR e, B Eh T G, . RS RILKR S
PHA H3# 1) G, # PBL B SR th 15 Fas H3 1A {H AN GES
thFasL S A AT- MM S . X—UEE Al Rests T
0 S5 30 Al R T R AR R R R 40 f R
I PR 1l 5 (restriction point, XH% R £1)3E A 4H fd & 1
JEAREFRETMAEL, WAUREMREHEA,
CDK, A8 5 1B 1 2555 20 P ) A B 444 Fas /v 319
MM TP REEENEM. X—RE5HANET
I A P 980 A7 R0 AR 400 2 96 T 7 I A I e 988 ) i 24 R &2
K5 G 318 40 B 1 126 8 A7 V5 A DR AR A e
B0 AR T T 4 B T A A L B AR
AR G, HAMI 40 A B EE 1 D3 BB T, T4
M HAEE 1 E WHH B R F%; S I Gy/MHA 1) 40 i JE 4
HE ARG E I E A Bl L B8, S8
AR 740 B RIS AT P A F AR AL AR, BRATTIA
AT R AEAEM G, #. FATIA K rhFasL 45 Fas
g4 A s RE T FE R TR A B S R T 5K
DAL [R) 8o e ) A 2 11 D3 I A O, 2549
% CDK4/6 Ji B MR AL Rb K (1 2 K% 3R A
E2F, IXah 40 Mo B5 ik R 25 G, Bk G, #1. 441
BATEM G, I, T G, IR S HIAFEAE, EAFAE

DNA 45 i) 40 B g A 7 G, 3. i 55 BBlR)IN,
T A #A S 0 E RIAKFH) TGRS EH E
()6 B Z0A B — & A A fe 45 & JF 0% CDK2,
ZBERRAL), 4N R 1 I E/CDK2 52 & A AN e AR B R
1 S BERR AL A4, 15173 HI 4128 1 M G, IR E. S 1
HI AR EIAS e bl B Ak, DNASZ 45 1 41 i A
ik G, BRI SR G /S AT Sk N S HT T 4 P 7E . G,
. FEAE G, BRI 2 ) M5B R 58K Fas 45 1 4
P JE] A S ek O T2,

F T 35 8AF Fas /5 1040 B8 T2 1 40 B A
Hits R R BN, GE AR H LT RS (1)
BAERFFT P R IR, £ rhFas i S5 1 G, 3 PBL 1L
f 40— FE ELAR 357 DNA 45 (R AR K L) EA
REA S HAMA T, XFPILS AT RE48 40 M T
FEP R caspase P S5 AU A () B A O, A
JSAEFas /™5 (0 40 0 O rp )V R LI AR B2k — 28
LARF 5T . (2)G, #A40 i J5 31 85 1 7E Fas - RO 40 4
- AR AR, CDK yE M 5 4l B F B R & )
A2, BT DA E U G, #1%) CDK 7Lttt 72
B AR AL AT AT BE OV o (3) 4R 25 8 15 48 A f) BRas AT
H)E K (40 c-myce, c-fos, c-jun, p53 %) [FIB 1 15
MM T XA R R R Tl I SRR T
2 ) 40 B B f 3 A 7 3t T ok B R T A AR T T e
PRI, (5) PEAR R J R L Fas A3 (17 HA40 o T,
BT AL PRARE R SEA - PRI 5 G L S kb 5 1R 40 P 1
T3 A2 I 40 A A
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The Significance and Establishment of Cell Cycle Specific Apoptosis
Model Induced by Recombinant Human Fas Ligand in Vitro

Xiao-Jun He, Jing Hu, Xiao-Lan Li, Hui Xiao, De-Ding Tao, Hao-Cheng Long, Jun-Bo Hu, Jian-Ping Gong*
( Tongji Cancer Research Institute/Molecular Medical Center, Tongji Hospital, Tongji Medical College, Huazhong University of
Science and Technology, Wuhan 430030, China )

Abstract The target cells—Ileukaemia cell lines (Molt-4 and Jurkat) and peripheral blood lymphocyte were
incubated with recombinant human Fas ligand for 6 to 36 hours, apoptosis was detected by sub-G,, traditional
annexin-V/PI and modified API methods. Meanwhile, Fas expression in such cells’ membrane was labelled and the
rule of cyclin expression in Fas-mediated apoptosis was studied as well, so as to clarifying the correlation of Fas-
mediated apoptosis and cell cycle progression. The data showed that apoptosis induced by recombinant human Fas
ligand was cell cycle specific and initiated at G,-phase in the leukaemia cell lines and activated peripheral blood
lymphocyte stimulated by phytohemagglutinin, whereas apoptosis in peripheral blood lymphocyte at G,-phase could
not be induced effectively. Moreover, cyclin D3 expression increased and cyclin E expression decreased evidently
during the induction of apoptosis while the expression of cyclins A and B1 was unaltered. These findings indicated
that Fas-mediated apoptosis was located at late G,-phase and determined by whether the target cells had passed
through the restriction point to cell division cycle or not. And the cell cycle specificity of Fas-mediated apoptosis
was the result of the cells with DNA damage being blocked at late G,-phase, due to the decrease of cyclin E
expression and under the surveillance of G,-phase check point.

Key words recombinant human Fas ligand; cell cycle; apoptotic model; in vitro; flow cytometry
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