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A %% B T (apoptosis-inducing factor, AIF)& — & A 7 T &AAR A SN IR 18] B 69 7%
B EF 69 A BR AT, M A BAIR BRI R B, AR LR &,

# o(Cyte)f= NAD Z 8 49 &, F 4518, 5 mpe % 58 = k)3, AR B B mie i+, Fildid
H A% A215 5 /F %) (nuclear localization sequence, NLS)# A fn A% /), 5142 32 & 4k42 B 14 5 £ F=DNA
F KA BB 59 50 kb), #Ef 5] & MR AT caspase 49 fa B o, AIF #983K% Bel-2 R34 %& @ 49
B4z, B 842 Hsp7049 47 4|, €8 2 % R (ADPAZAE) % 484 1[poly(ADP-ribose) polymerasel, PARP1]

T8 IR TR T AR A
XA

#7111 (apoptosis-inducing factor, AIF) /2
FELERE IO ORI s E T, R T S
WP, AU T caspase 42 HyiE E E A A
AR SE T TR, SRR SR 5 RV E A T
TE P2 R A % ' 5% A fL(mitochondrial permeability
transition pores, MPTP) -, AIF A\ JJ& 0] BEURS 15 21 41
Mt JEal R A GE A5 5T 51 (nuclear localization
sequence, NLS)UE A% N, 51 5 ()5 1) A0
HNI DNA AR v BU (29 50 kb)), ZEITT 5 A At
- caspase (A MIE iR 1T, HhAF, AIF JE—FPXT)
Aet H, KA AR R R s 1, S 8RR (1 A B
MRS SRV | SN S SBURE R ) AN U A DR B R e i
JELRR I T .

1 AIFERRHEHILNERR

1996 1%, Susin JFF]H AELN MIAk RIUFSE T AIF
SEERAR U - FET IERER N, S K
(Cyte) —FAL T ERRARRE, JET(5 515 T AIF B,
AIF FEA th 16 A ALK, #53% 2.5 kb ') mRNA,
Hi 2y 613 /> aa([E 1A, B 1B)2Y, /N AIF FE R
L F X G (tdk A6 [X I, N AIF FERTE X G o4k Xq25-
26 XIH, AR TR UG e A R B T HA
S T-IhRE M) ATF XA, 5351 N wah-1 F CG72635),
FbE AIF JEPRE 7 T 2L YL (044 22D1-22D1 [X, 2k 3t
ATF JEIREN T- T S5 4tk L

BT NATTIE %8 5€ H ATF A7AE D34 Mgl (D
AIF-Exb(609 aa), il L 4h 2 1 2b B AIF FI5 2
T2 B R AE 1C, B 1D)B4, (1) AlFsh (AIF

MAIET W CE R T 2R

short)(274 aa) /& H14h 5T 10~16 4w AL fir 4 R A48 5
(& 1E, & 1F)B3*, (II1)AIFsh2 (AIF short 2)(324
aa) il i A I A A B 9b Mg B PE B P A AL 5
(K 1G, B 1H)B7, AIF-Exb 5 AIF AL, 5 N i
#4545 MLS, C 3 #84 NLS, 70 1F % 4 R A N B6r
TR {AH ., AIFsh A1 AIFsh2 7074 FRARZS R 4351
P FA TR R . Az 20 oSS, R
ATF-Exb 5 AIF 2 W #8540, ‘FEURAE ) DNA F B
R, AIFsh2 HAR W] LAMEKIAARRR I, (HAR IR A
Kb (b NLS), Bttt AN BB AT A& 73 2 B h 5 i
PO AR B AT DNA I R B AR, AT BRI 2, ixX L
AIF T AR 2k 1, th il ATFsh 76w AN K
Ke KFENS AR REIL AT R — S .

AIF cDNA %l 67 kDa IIHIAE 1, ATASR FI7EAE
I A A B H N smgeki 44 € 47 )74 (mitochondrial

J& KB N 5 1K) 52 4 aa, FEEK 62 kDa 19 1 74y 2
M1 F, e T2erifa i, N oz 75800, C i
TR B . 257 208 TR A4 gk S K iR N i
ff] 50 A~ aa M E% K 57 kDa [ AIF ®1, §{ AIF
(612 aa)FI A AIF(613 aa)ft aa J7-4) - A 92% K—
HE. ZHwah-1 %15 701 4> aa, 5 A3 AIF 574
H 37% M — S MERT 54 % FIARRIPE® . ATF ATEH =
ANGER IR (] 2)10) ALFEZ 100 4 aa 11236 K i
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Fig.1 Schematic diagram of splicing of AIF ¥

MLS spacer NLS 14K£10q22.1, PRG3JERIEAL T- ARG 1R 11912, g
a2 ] i - - e iR T AT L e
—— 613 i3 40.5 kDa {5 (=5, A7 1 MUBGA I P i A b 2ok

}————-— Pro-AlIF -———I
}——— Mature AIF ——-—l

Fig.2 Schematic diagram of construction of AIF1"

MLS. 27 /> aa [¥J[AIG)T 5 F1— A2 485 /> aa (IR
S R i AU S D il 45 R S (0 A A% e AT IT 51, NLS), 1%
sER R AL FL s . B I(L R, R
) FEAIPUIA ML RRE SR LA S 4H B NADH — S4bid
JEURE L v RIS 0, IX UK A ATF E FUAZ 40 b 2
AR T FE R

2 AIFRIREIRER

AIF [RIYSE SRR HH X AL T 1% 5 # (ATF homolo-
gous mitochondria associated inducer of death, AMID)
F1 p53 N HE DA M) 4 i 74 (p53 responsive gene 3,
PRG3) ¥ AIF fI[AIJEE H . 5 AIF LA S
MLS, {H 55 A (21 105 7L 5h ) (¥) AIF AINADH AL ik
JR B H AR SRR . AMID JEDRE 7 T N5

AR

3 AIFRYEIE{ER

FEIEH 40 M, ATFAL T BRI N AR 2 T, ] LA
FEH N A FAD 45 DX H AL 34 J5i 3% SR A T84
I SR FE I Th AR . ME RIS ALF FE 2 411k
(1) AIF #1] LLAE Ak NADH FIINADPH, [ 15 7= 4= B84 1
fi3 Oy 13, AAT4EN ATF n] GEACE ROS 1518 K HI1E
FHU, WK, ATF 500000 J50 B (1) 35 P T4 e 4
MR T AR R B b FF 04, 7F HQ(Harlequein) /)
B, H T30 8 S B SN G B ATF (R IE KT
B IEH /NI 20%, X Fhos SO EARER ) t 52 4 B
EHREK, A R B A 2 R AT R AL .
Vahsen K IL, AIF 25 T bR BE 5 G4 1
TR A0 HQ 7N B, FCA0 P9 58 A fii 21 2 28 b 44 1) 48
A BERR A AE IS R AR 90 A8, [R) IS £ A7 4L R n T i
HERT WAL RIE T

4 FeLRREIRZ (cell-free system) s ATF3S 7

Stk F A, FE/REAK RS
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HEH AIF(AAIF1-120)7F AR A — 2240 3k
PEo W Balifb kb i, ol R A
LA FT DNA IR 7 BeAke), 55 atiqb iy 2 ko oAz fd
S, 2 | R AR 52 P 1) U B A P 2 3% ¢ AL
B SR T B LR R R AR 21

1 cell-free A Fr, 1t & Fp 7 440 H) AIFAL-
120 3 J5 35 1, #AS 23 sE i HOO 2l AR IR T2 B AF
Mo Rz, HBEFIEHDH] AIFAL-120 PN TZIhRE,
WAL 1 NADH A AER TG D 31, XL 5T
S5 IR, ATF [0 12 i e 5 AR A DR i
ToKo Hilr, N1 E LRI iAREE € AIF 77106 AR
HOSUEE D REREAT 4002, 3[R gs o7 (1
cell-free {4 Z8 1 Y S A A 30 DL Il 435 4 3 ) St S R4 Y
A (A1-351, A155-612, A538-612), H.H T e th il
RIVH 2, JX Ui W] 43 7> ATF AR 0 s Jer it &5 #1103
Gy S5 R HLUE T I e B,

5 Hsp70 #1 AIF
AIFfE R 40k Lt My ZE A, 725 4T
GIE AP A M AE T RS —20 . DR b U e gt
4 A A PR B 1 448K 78 85 1 (heat shock protein,
Hsp) AT fiE & ATF PRI . 585 — 2514 (k]
KIR: ASTF] () Hsps(Hsp 10, Hsp27, Hsp60, Hsp70, Hsp90)
W, HUAT Hsp70 JEME-—fiE Rl ATF 1E 2R 11 50e, LA
R FTER Y, Hsp70 X EE/ER T Tk A 7
(apoptosis protease activating factor-1, Apaf-1), J5 &
KILHsp70 1)1t B LIk GEARY Apaf-1 %08 th#Ek
O A ML T, 5 Apaf-1 34 2 Hsp70 40 i 4
PAT R IIME— X %, W] fE [N A7 7€ Hsp70 Xt ATF f301
HIWER . 7E cell-free f& 1, Hsp70 AT LLBH 1F 446 (1)
A A% T ALF S5 g (ke s . R el
TIE S 7772 ATF 58 A7 B 28 b A [m) B, oA LA
HELL 2 8 Hsp70 1) 48 i ht 58 5o 18 AIF 5 | R K198 11
S BIRG IL T LRI RN AL A FDZR R AR K T BB RE A
w3,

6 AIFiFESFETRILE

REMAEMA MRS, — HAMMZRETHE T (S
BRESHELX), LR AEIEE S LS, AIF
B BB A ANAZ, 5SS 0 IR D B A DNA K
= B A2 50 kb), #3115 R A KT caspase HI4H
AT &R, HX T AIF EFESIR Y 0 k4 AN
DNA FBHb sk —A k. B =Ml fig: 55—, AIF

A& & SR MM BRE S ; %, AIF /1 DNA
f) S Y 2 38 i DNA Xt SeAZ R B 10 BURE . 38 =,
AIFU]RESHISE Ul — S AR BRI 1M 15 A R S 1K) e £, it
ViR, fEgkddh, wah-1(AIF) 2@ CPS-6
(EndoG)IH1 454y, fiLift CPS-6 Mk BR B 14 AT 5 3L
DNA [P B&fiEe.,

AR T AR FSARIRAE L B 5 T8 i) 1k e 5t
B, BRSNS BT ATF 0] LLREAE A T HoAth ek
1, A Z BE I I m i ek ALF R, RN
EREfE B4 B 2% ¢ BRI, B 200G caspase-3,
ERT R A i 38 A, B EH T4 P R
DNA B, 54 ta it — S &S A DNA 154/
& BT I RS B T .

AIF i& 2 % Z (ADP #%¥%) R & B 1[poly(ADP-
ribose) polymerasel, PARP1]FT 1% 18 T i& 12 i)
—ANEEFS . PARPLIEILG, W LLES AIF
NER LA TR B [l B T B RS AT 5 L A PR 12200 3T
A] LAE ATF & 1E /2 PARP1 /1 5 40 LA T3 42 10 T Ui
N, [EIRTE PARPL A S RIS MO8 T2 Ae T, ]
LU PARP1 B1E RS AIF BRI I — N 20

7 AMID #1PRG3 B AT 1ERH

AMID HIPRG3 1 4 A2 ATF ) P[R9 B 11 35
AHESFSHAMET . AMID 5/ RET-REARR
Bel-2 it ERIE R 0O, 1 PRG3 5 SR T IR
PRS2 21 PS3 s, 5 2R i Sk Mg 42 R 40 g
% c. capase-9 fll Apaf-1 % T4 1,

8 RE

B XF ATFBF ST VR, AATTXT 40 B T AR
WA, FLeAEx AIF TR A TR KR, H
THAFAE — L5 1] B W AR Al v A T2 RLAR N 1) ATF 2275
LT A %, AIF fPE 2 SR T I RE; ALF 5
KGR F] DNA R LI s bIpLH 24
il %58 5 AIF A B AEH 095 A A48 1 — 2
5. MAh, EHFA L EEREIMTRRR T
AIF 52501 wah-1 F1REE CG7263 254, BARITE H
wah-1 M SWFE CH IR MRE, HAERED
CG7263 Wi /-S4 i T-RiER . Hil, BEX
AR R AAE R T, B TR B R R AR 2
AIF, PR LA T WU R R R A A Tk, I
AT S RMRFIE LY B L R
T AIF NS ME T,
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Mo Chen, Min-Hui Pan, En-Kun Zhou, Juan Du, Jia Liu, Cheng Lu*
(Institute of Sericulture and Systems Biology, Southwest University, Chongqing 400716, China)

Abstract Apoptosis-inducing factor (AIF) is a conservative flavoprotein which has the difunctionality
located in mitochondrial intermembrance space. It catalysises electron transmit between cytochrome ¢ and NAD as
mitochondrion oxidoreductase in cell normal physiological state. When death stimuli present, AIF is released from
mitochondria to the cytoplasm and then to the nucleus through its nuclear localization sequence (NLS), inducing
peripheral chromatin condensation and large-scale fragmentation of DNA (~50 kb), the last initiate caspase-indepen-
dent pathway. The release of AIF is regulated by Bcl-2 proteins and inhibited by Hsp70. Moreover, AIF is a down-
stream effector in apoptosis pathway mediated by poly (ADP-ribose) polymerase 1 (PARP1).
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