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X HeLa fRBaHYRETIER"
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ATF FrfRd AR 5 e, A N S 1 28
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1.2 A&
1.2.1 N AIF JER 1 70 Beowe B R AR 97 A
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AIF (3 EH LR BB (43~ 915 bp) Rl HX L[
Bt (916~ 1 884 bp). 734 EcoR 1 . Hind 1A
Hind 1l Xba I XEEY), SCBEN pUCL9 [1AH N A
i, ¥ALE. coli DHS5a BFK.  HEIH 1 v b i D) %5 e
FURE, 4y 9ldr 44 pUCG-ATF (EH) Fl pUC-AIF
(HX), 07t b s 282 7 58 k.
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WL Nhel 1 Sal 1 XUEE V), e BE N 308 R I8 B
pIRES2EGFP, 7 #l fiv 4 & pIRES2EGFP-3NE-
AIF Al-120, pIRES2EGFP-4NE-AIF Al- 120.

1.2.3  AfusE g S VO WABE M SE: B YL 24 h,
RS L HeLa 2002, 01~ 2 3% 12 FLARP 9
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ITHEYe. TCF 4l sk 4 41, S KM RPMI
164006413 2 ¥¢, 1 0.8 ml LI RPMI 1640, 43
S ¥ Y pIRES2ZEGFP 4 # f& . pIRES2EGFP-
AIF Al-120 . pIRES2 EGFP-3NE- AIF Al- 120 . pIRES2
EGFP-4NE-AIF al-120. ¥f 2 ug H 41 BRI A1 4 u
LipofectAmine'™ 2000 43 % b A 100 1l ¢ I i
RPMI 1640, #5258 5 min, B #0 A %
e, =R 20 min J5, B INAE A 40 g
th, RERS, B 37TCHEH 8 h. FLEYML, N
B 10% G4 03 Y RPM T 16404k 2 15 9%, T4 4
Jii 48 h MU, 4% 2 WEREI e, 2806 Wilss N0

5- titgaatlcatggaggaagiice

SO M FEAS.
1.2.4  [AEGIE9CRMNE: n 1.2, 3 Jy ik g

TEFranffe. 48 hJa, 4HHRIE H PBS ¥t 3 K, 4%
LR 2 5~ 10 min, ] 3% WK B 1A,
0.3% Triton X-100 77 B, n—Ht, BIL=EHT A
ATF HiAk (1: 200 # B¢ T 3% 1% 4 13 A 8 A
PBS ), 4 Ccibf. PeikE A FEbRiC Pl
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¥ 1gG, )M SABS-Cy3, PBS ¥t 4 Ene
YRR b, WOCIRE BB g T W 5.
1.2.5 WLEIFRAEIME: ¥ HeLa 4 a8 T 6 4L
Berb, g 5 AR I 4 B G pIRES2-EGFP 25 35 44 .
pIRES2EGFP-AIF al-120 .  pIRES2 EGFP-3NE- AIF
Al-120 . pIRES2-EGFP-4NE-AIF al-120. %% %
J&i 48 h AL, ELOCEg L, 2. 5% )X
W 4 ClEla 2 h, #ESa Y, o PBS U2
W, K. A, R&BEY R, R, Kbk B
S HBE 5% O FEUAH.

2 &5 R

2.1 AAIFERARNSBEREREE
M TRIZOL {2 H Jurkat 45 RNA, H
Ya2 . Yad 51005 Be O sk ATF ¢DNA 25 —%%, 7>
L Yal . Ya2 F1Ya3 . Yad K 5|%1E PCR, ¥ 44
2 870 bp 1 ATF [ EH LK BT 970 bp (1)
HX LR A B (K 1), B pUCI9 A
Prei, ZMEEYI% € 50T, 5 GenBank 1 AIF
JERFFAILLER, FSEBRATT T A3 51 5 3 58 4 A [F).
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Fig. 1 PCR products of human AIF gene
I': PCR marker; 2, 3: AIF EH gene ( N-terminal region of human
ATF gene, ~ 870 bp): 4, 5: AIF HX gene ( C-terminal region of
human AIF gene, ~ 970 bp) .

2.2 PE domain 11/ AIF Al-120 & EQEFEZ
FikH AR

LLpUCG-AIF (EH) R BIHL A5 #) Yas.
Ya2 §HEAE 2B N i e b 4 s A A5 - 16 A 7Y
ATF EH al-120 2E[K, K/hR 516 bp (1 2), WP
IEfiG, #id Hind TN 25 ATF (1) HX ZER A B
MII%E, SEFEN pIRES2-EGFP #1k, 13751 1E i )
BN ATF JE] ATF a1-120, K/NA 1 485 bp
(B 3). Rl it EcoR T A 55, 76 JLN iy 3% 2 2% i
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Fig.2 Enzyme digestion analysis of the pUCIY AIF

EH A1- 120 gene

I': enzyme digest by EcoR1 /HindIll; 2: PCR Marker.
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Fig. 3 Enzyme digestion analysis of the truncated pIRES

EGFP- AIF 21-120 gene

I: triple enzyme digest by EcoR1 /Hind IV Sal 1 : 2: PCR

marker; 3: double enzyme digest by EcoR1 /Sal 1 .
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Fig. 4 Enzyme digestion analysis of the fused AIF gene in

pIRES EGFP vector

I': PCR markers; 2: plRES EGFI3NE-AIF al- 120 ( EcoRI/ Sall) ;

hFJ
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3: pIRES EGFP-4NE- AIF al- 120 ( EcoRI/ Sall) .

Prog. Biochem. Biophys. « 917 -

FIAAMEE S PE 307 e &5 Ky 4 ( 9 PE280~
358 @ PE280 ~ 364 12 3L /R) F¥ 4. Wi BE A
pIRES2-EGFP [f] Nhe | , Sal 1 BVIAL AL, 40 5
4 4 pIRES2-EGFP-3NE-AIF Al-120 1 pIRES2-
EGFP-ANE-AIF al-120, [ U7 % o B i 4 pr
R, YT R BN S PO — 2L
2.3 ELHE AIF E£FH7E Hela i a9 FEFIENL
45 5 H pIRES2 EGFP .pIRES2 EGFP-AIF AF 120 .
pIRES2EGFP-3NE-AIF Al-120 Fl pIRES2-EGFP-
ANE-ATIF Al-120 5 %% HeLa 401, T#:4¢)5 48 h
HEAT ) % oy 9 YR, SR 878 GFP (4R %€
JeHEA) MRIE, EIER Cy3 bRid i ATF %
ik, HIL R Wi B M s 45 R WoR, R4l
HeLa 40 i 1 AOW 5 2 WU TE ATF 28 FRIA T4 R
AN (B 5), ¥4 pIRES2-EGFP % #4A 4] HelLa
A, AR Lk A 9O GFP IRIL, i
AIF [IRIEFRIFE R ARG (B 5b); HEYH 3k
DI = AN gl v, A% 3] GFP T ATF 2 #8
PRRE R RIE (B 5c, d, e), ZBRERLMAE T
fE SRR ATF A RE TRES, 20T
BN, 514 HeLa 400 H 50 0 52 (9 A 50 )
&2 (K Se).
2.4 ELAB AIF EFE 3 Hela (AR A TIEMHE
pIRES2-EGFP# 4 [ty v H] wT Al H 1) 3k K 5
GFP A sz AL 3Rk, AT A T Rk 4 e &
FHIMEE. 43 B A pIRES2-EGFP . pIRES2-EGFP-
AIF A1-120 . pIRES2-EGFP-3NE-AIF A1-120  Fl
pIRES2-EGFP-4NE-AIF Al-120 % % HeLa 41 Jii.
THEP S5 48 h BEAT ¢ % BT M 8¢, T 5% 3 i
P BN AN ERIE, WIS cE, AR
WSRO A AR K A
B, HILZRIE, HA SRR EgR, IFaT
LSRN MR i, AR A — AR AR,
i FLF 2 40 i CAS AT VS W e B, SR g g
PETS. BERAR AT ATF Al-120 36 M K Sl & & A
FERIME W TN S AL (B 6). xR T
WAL, BRI AR, R BB g
JRATRE I E) ATF 9K PHE I Hela 40 /o H 50 40 i i
R, A B A S R R T A R (] Se).
AL EEAARY AT JE 1) 35 0] HeLa 40 i 2 AT B 4
TR T35 T
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Fig. 5 Expression and localization of the recombinant AIFs in HeLa cells with confocal microscopy analysis
(a) HeLa cell untreated; (b) Hela cell transfected with plRES EGFP vector as control; (¢}, (d), (e) Hela cells transfected with pIRES
EGFP-AIF al-120 (¢}, plRESEGFP-3NE-AIF al-120 (d) and pIRES EGFP-4NE-AIF Al- 120 gene (e), respectively. Green {luorescence

represents GFP, red fluorescence represents ATF stained Cy3.
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Fig. 6 Morphological alterations of HeLa cells transfected with three recombinant AIF genes shown by
fluorescence microscopy ( x 660)
(a) HeLa cells transfected with pIRES- EGFP vector. (b). (¢). (d) HeLa cells transfected with pIRES-EGFP-AIF al-
120 (b), pIRESEGFP-3NE-AIF 41-120 (¢) and pIRES EGFP-4NE-AIF Al- 120 gene (d). respectively.

(a) (b)

Fig. 7 Electronic microscope photos of HeLa cells transfected with three recombinant AIF genes
(a) HeLa cell untreated ( = 4000); (b) HeLa cells transfected with plIRES2-EGFP vector ( x 6000); (¢), (d), (e
HelLa cells transfected with experimental genes ( (¢) x 6000, (d) = 3000, (e = 6000).

FevE, FEZEMAEME N, HETAN caspases £/
S ORI R R i N (E R BV N [ 2 A L
I B TR A 2 Al i AR B BAT R R A AT AR, caspases [ 3 A fig 5¢ 4= FH
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FBE LSRR ), e e 0 0 2 B0 LS L R 03 1 A i 1 4
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Gene Construction, Expression and The Apoptosis Inducing Effects
on HeLa Cells of The Recombinant Apoptosis Inducing Factor’

YU CurJuan, MENG YarLing, GUI JumrHao, ZHAO Jing,
JIN Ming, WANG Zhi, WANG Cheng-Ji, YANG An—Gang%

( Department of Biochemistry and Molecular Biology, Fourth Military Medical University, Xi'an 710032, China)

Abstract  Apoptosis inducing factor ( AIF) is a mitochondrial intermembrane space protein ubiquitously
expressed in various kinds of cells. When death stimuli present, AIF is released from mitochondria to the
cytoplasm and then translocated to the nucleus, inducing peripheral chromatin condensation and large scale
fragmentation of DNA (~ 50 kb). The fulklength AIF gene was amplified by RT-PCR firstly, then its N-
terminal mitochondrial localization sequence ( MLS) was deleted, being replaced with PE transmembrane
domain, and then the recombinant gene was inserted into the pIRES2 -EGFP eukaryotic expression vector.
After transfection into HeLa cells with lipofectamine, the expression of these recombinant AIF gene and their
effects on HelLa cell growth were detected by fluorescent microscopy, confocal microscopy, and electron
microscopy analyses. The result proved that the expression of the recombinant human AIF gene could induce

HeLa cell death, which provided new strategy for killing cancer cells.

Key words apoptosis-inducing factor (AIF), apoptosis, fusion protein, Hela cell
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