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BT LRAAR TSR (AR — KA AE T 2R A SMBZ (B GRF BRI 1, 8 AR 1 40 A% 1) e 7 v 175 5 40
T AIF U540 TR UILRIE AR ARGE K. O T IR ) RE-5 RINT Y ATF FEAEAH AR TR A 1 00, SR RT3 ATF i
AL TR, RIS Sk PCR 41 B U B 4ORE A E A2 5 N ATF JE D BOJf 5o BN peDNA3LL #ifk, 3 AR
HepG2 40 . e DS Il 80 A 28 7 4 s L5 BRI K P B2l BRIURE Gk 21 ATF ik DR P 40 0 2 1 0, P SR e e g ¥
73 B T R T REAEAEAH TR R AR 50, R ot IO G AT P 2 AT IR T B ) 23 B A B R B AT e, bR
FUR 4 45558 A Bactin, P UM R 10 4 3% JLUTTE 1A 55 Western blot ¥2:56F 7 % H 1) T B8 AH B4R FL 28 1 SIEAT S0 . 45 SRR

Y, AR ALF 55 B-actin 2 17 o] AEAE4E M T4 .

KR HTAESRT, A, FEBUHEEOCHET AT I TR, st

FRASES Q7. Q2, Q6

L RARIE 72155 5 X ¥ (apoptosis inducing factor,
AIF) 2T AE R R — R T8N 2 1, 76 IE WS
LR, ATF S22 A7 140 B 2o 4 s 1] B o 110 3 35 B
H, &AL EAE 5P S5 E v, MY
HATEAE A IS 1E, 2] HEAN T4 A% T
(RN 43131 ATF B 56 70 40 i ot v & B 4 43
T, RIGEB RN LRk, — Bk N2k 415 1)
JiE s N ity 102 AN SRR AL BRI 2R A a2 7 )7 51 R 4
KR, P18 N B ATF 20 7. i ATF 4R
[ 57 ku [FERARSY T, 509~ 559 A28 LR v B2
AIF TR AT B, 1TRe S AIF BRI T35
PEAT S, 2 ZR A ST SIH T RO, 2k A
B, FLEIF, vI51E AIF B, AIF 701
MEERARRE R 5T, AR G T AL RIS, 5 4u
1A DNA 454, {4 AH% 8 15 DNA Wi,

KEWF R EIE R, AIF & 80 (1 0L Th B 1
(1, 1 H AIF 508 SR g Th BEAS & H 8 T3
P @Gy, PIRTheagnl LLse eI, Lk S e
FAD & NAD(P)H, AIF 4figiFs 340 k% 1. AIF
S0 B E T AL B AR 20 B T b b Bk
T TR FE A A K
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L% 4R 7 Lipofectamine 2000 W [ 2%
Invitrogen 22 7] ;e YU iR &)W H 5% [F Roche
N F R [ 26 Santa Cruz /A )5 5 FFR
A R Y DRI [ 95 [ NEB A5 Z5(ACN),
SR (TEA) G [ 24 [H Fluka 235 30 24 0 5
M H 22 & Promega /A #) 5 JFUIE A1 bR TR & )
Mixture 2, o- A -4- F2 3L A HE R (CHCA) W H 52 [H
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WA H EEsE B ARG IR A W il
FEE(Ver.3.0)4 [ g A TAY) TREH AR 5547 IR
INH]; PR E Probest-Taq B H KE EAEWH A
HIRAF.
1.2 AIF Ef%FKIEFHIK pcDNA3.V/AAIF R &
KE

HTSEs H IR, feslserth LB T AIF
I ERLAA L P AN M T2 K ATF, #8Y ATF
F'5 R AAIF).
1.21 STt A . Y% GenBank H1 A AIF
SR vt s, EliES 9. 5 TACCTGCT-
AGCTCCGGAGAATTCCATATGGAGGAAGTTC-
CTCAAGAC 3', FiE5I#: 5 CGTCTAGAGGT-
ACCTTATGCGGCCGCGTCTTCATGAATGTTG A-
ATAG 3.
122 HIWERE ) PCR § 1. 4% RNA #hift 5
MMLV 3 5 5 1) & 50 I A3 5% 1K) HepG2 4 Jifd o
PRI RNA FEHATIW G5, 005G 5% 5 R AH WY, 1) 2%
PP, FH = PR 2L Probest-Taq B AR & H 7 19
HS-Taq #E4T PCR 7%, SR NAREUR 30 pl, 1
KRS H K. 95C 4 min; 94C 30s, 61C 30 s,
72°C 90's, 30 MiEFR; 72°C A 10 min. 10 g/L B

EOBR s FELDK A T AL

1.2.3  HFREER w507, K PCR 44~ 9)
I LA Nhe T F1 Xba T BV, 5 Xba T H1
DI FE(Nhe T F1 Xba 1 24 [F]FEHE) 1) pcDNA3.1(+) %K
R BAE 16°C 3% 1 h, B4 K AT Toplo,
URAT T 100 mg/L 24 R % & LB Pk BER IR,
PRI 3 NN H B R PUERETE, IREIGR G
Sy MIEAT W T PCR 2856, B v B 3 7 )5 /) & 4h
FEJIRL, H Nhe 1/Xba 1 XY IEE T W 30T %
S, IE RN 1621 bp FrB, S ) L aEd)
t 96 bp JrBr. H5E 1M 1 IE [n] ve B TR AR b
LR A7/A=T b5

P 45 B 55 GenBank (& %5 . AF100928) 1
AIF [R5 53547 LRI 23 AT
1.3 E#% R & KR KL pcDNA3.1/AAIF 7E 4H Bt £k
HepG2 H RIFRIE KA

g B 24 LA AE S 10% N R T
RPMI 1640 }; 773, 37°C, 5% CO, ¥i9%, WM
J7 1 HIE HepG2 4 € . 41 g 22 80% ~ 90%31-
v ¥ kRl AT A 4y, DL pcDNA3.1 7%
TR G 1) HepG2 41 Jid J o e Y& (v) 41 B A A )
WL B IR, 23 IMCER S5 L AR FRALIR)

G, FE0EH bR 1 R IA A TR

1.3.1 LA RT-PCR 7%} AAIF &[] [ IR HEA T84 5%
AP BRI, e A S RNA JE AT 00 5 5%
AATF [ ERUE519 50 W R S1(5 TCACAAAGA-
CACTGCGATTC 3"), S2(5' TGCCACCCAGATG-
TTAGA 3'), ¥ #4/=¥)°4 749 bp. LA B-actin A N
Z M BEATRE, B-actin Y _E W51 9 5 -
Pl (5% AAGAAAGGGTGTAACGCAAC 3'), P2
(5" AGCTCACCATGGATGATGAT 3'), 4 1)
1149 bp. PCR N4 A: 95C FiAEE 5 min;
94°C 45's, 54°C 45s, 72°C 45s, fEIIKECA 30
R IR Ja 72°C 4EfH 8 min, PCR “# 4T 10 g/L
TR R eI K 3 #

1.3.2 AR 540 oAk 2272 R Western blot 72:%)
AAIF JE R R IE BT 8 UK IR A

a. FH 9O G ML 5N AATF B K1k
PEREATAIIN. HCHIE f, PBS ¥k, 40 g/L 2%
RS e, PBS Bk, W INMEEPAW, =i 20 min.
W 1. 400 H PBS MBI et N AIF —4i 4C 1
. PBS ¥k, Wil Cy3 brid IFEPi R 1gG, =it
2h. PBS ¥k, /K¥PEE B A, HILERERM
BEWEL AATF [ 5EAT.

b. H Western blot X} &% [ )i [ K IE FEAT 32
AL RN MY, ok A AN Mo 41 gy 5 A A% 4
G, XA AT E A BUE B, AR R AT
SDS-PAGE 73 85, 43 & 5 I 1 it ¥ #% & PVDF
J, LR SRR WAL £ AT, N 11 500 FhkE ¥
PN AIF 240, 4C, I HRP il i -5
IgG(1 : 200), =7 H 1h, H DAB 1A,

A B-actin 5 Histone 73 il 1 24 4= 40 M 5 41 i
(1N Z BT RIE, 25 FE R 2 B O BEAE(A).
IRSEEG AT 3 K.

14 %EXTIERI (co-immunoprecipitation,
IP)

141 HEAFESIHES. e ol e fs 4
pcDNA3.1/AAIF 48 h JG 40l 1x107 4>, PBS BE¥
20K, ARJGA NN 1 mil G o 2 A i 2 ikt 4

1.4.2  LBRAERR S A, A 400 pl BiA S ()R
FEfh, BREARMITEREZN 500 wg, MMAZ 1 pghil
G B YO BE IS AE FH (1) 1gG Rl g AH ) () 3% 38 1gG AN
20 wl78 %> B & 1) Protein A Agarose, 4C Zz184%3)
2h. 2500 t/min B0 5 min, B FE A TS S0 4
REYLVE.

143 fEpiiE. Hbh—8 A 0.4 pg A T
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DO (o —EAMm—t, FEARI), 4C4%
BRI . WE ST MA 20 pl 7855 58 1)
Protein A Agarose, 4C ZZ12$2%) 3 h. 2 500 r/min
B0 Smin, NOIRFE BV, ERTARE FOE DL
TH WA BE P Protein A Agarose. F#ES £ [ A
st ] 1) 249 B PBS PR DU 5 IRk, 24w ak
PBS [ BAERHA 0.5 ml. eI B O 4 R (3
R R, e IkveiR e, LB
3%, N 20 pl 1xSDS-PAGE | F¥ 22 ik = B Uit
VE, BRI R SO RO R R, WK AR B
5 min, FEa-70C PR 47. B LARFES AT 12%
SDS-PAGE. [ASEEER 5 K.
1.5 RiEDITSEIEERE

M SDS-PAGE & UM A (147, JEAT IR
PN B 5 i S TR b, SRS BT I S R
WE: RO, IEE e, N2 Eobl K
4 337 nm, EZEF 8x107 Torr, &5 1 U5 N i &
H 20KV, JKPFEREN 3 ns, BT ZEIRISHE 100 ns,
Grid 75%, Guide Wire 0.003%, L5l CHCA, i
FEom A 850~ 1 200 P LA, I 5 Bk
520 150 K. AbbsR R A Mixture 2 Ak
ATAHABAZIE, A bR FH TR A 1T 1 D)V 3R A T P 2 B
PROSURE. dl ek B http://www.matrixscience.com
1) Mascot #1452 E s 7 I 5 Hds P v £ 1
[KIFE PMF HEXT .
1.6 Western blot

H e P I TTE I IEWCER DUVE P2 W AT 12%
SDS-PAGE 73 &5, 4 & )5 I 4 1 it % #% % PVDF
J, LR SO NE WAL £ P, NN 1T 300 R/
BPT A B-actin —$i, 4CHFE LA, I HRP 45
W HEHUN R IgG (10 200), iR E 1h, I
DAB & ff.
1.7 RE%RZERLIIES Western blot

R ) S FEPUIE AR R I e e, R
L HPTA B-actin —HLAE_LIEIPIAN AIF —HT,
HLRBAEAF . POuE TR &E A T 12%
SDS-PAGE 73 &5, 4 & )5 I 4 1 it % #% % PVDF
JiE, IMAFERE I RPLN AIF —3t, 4CHEHE LR,
B HRP A2 0 2E P 1gG (1 © 200), iR E 1h,
i DAB (5.
1.8 FitES

SEEGEE R DA B AR UEZE (& £ 5 )RR, FEAYY
TP P LR ¢ A0 58 (O 22 55 7)) B o W 3 (O 22
AFF). KrE KA 2=0.05.

2 4 R

2.1 EZFTIEHIK pcDNA3.I/AAIF NI

SRS F 4 pcDNA3.1/AAIF 5k 4 5 7% PCR
YE S, BOIRBERER vk T WA S H R B —
) PCR =4k, e ok ] Nhe T /Xba T 3
TR TS E 25 LW WY a7 A — et ak
PSS K452 1 600 bp (19 H 1/ B, 5 RS T
i —30(& 1). pcDNA3.1/AAIF 5 41 5 ki i 75 45 51
FW, AAIF H bz Fr Bt O A AH B 2R TF s i AE
(IR i, 5 SR 5 A IE .

1 2 3 4 M

bp
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Fig. 1 The RT-PCR result and restriction enzyme
analysis of pcDNA3.1/AAIF
I: RT-PCR product of AAIF; 2: pcDNA3.1/AAIF was digested by
Nhe 1 /Xba 1 ; 3: pcDNA3.1; 4: PCR product of pcDNA3.1/AAIF; M:
DNA marker: DL2000.

2.2 AAIF EE £ 4HBEHK HepG2 3Rk

221 fEE K BRI oah R fE B g
pcDNA3.1/AAIF 48 h Ji7, S5 IRZIATLL, AAIF (1)
eI B INP = 0.001)(K 2).

Fig. 2 RT-PCR result of AAIF
M: DNA marker: DL2000; : Control group; 2: Group transfected with
pcDNA3.1/AATF.

222 ERAUKCE LA g R

a. BV AL VAR S5 R AEx
FRANM R, YIS ATF JEPR 205 32 B0 A F-4i
W AAIF JERATE AT HepG2 AN i Rk, BA
FHINTEE N, RIEFRWBIEZ; HTH DL A AL
55, AN AATF JE DR (1) 3 05 35 8 A7 76 40 i A%
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i, JF HAEBE AAIF (AZER, #EQ Mgkt T
FT-FEAZ (K 3).

| - (b)-

Fig. 3 Protein expression of AAIF in HepG2 cells
transfected with pcDNA3.1/AAIF
(a)Control cells. (b)Cells transfected with pcDNA3.1/AAIF for 48 h.

b. Western blot ¥ f& I 45 K B . AM YR
AATF JE R AT #E N6 HepG2 g0 3Rk, (LG
48 h Ji7 AAIF (144 iy 21k 5 5 0 i AH bL A i 2
G2 2 (P < 0.05), [AIAEE6YL 48 h 5 AAIF
4N Az N E@%%aiiﬂzﬂ%igz(w 0.05)(1&l 4).

Total
A

IF

| -“ Histone
Nuclei

§ AIF

Fig. 4 Western blot analysis expression of AAIF in
HepG2 cells transfected with pcDNA3.1/AAIF
I: Control group; 2: Group transfected with pcDNA3.1/AAIF for 48 h.
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Fig. 5 SDS-PAGE analysis of protein of IP

M: Protein marker; J]:

pcDNA3.1/AATF.

Control group; 2: Group transfected with

24 RIENTEHEERZRER
M SDS-PAGE Ji& I Y BRI o vk 2 11 0 4% i idk
FT M5 % 43 M )5, F Mascot B 1498 22 5 i 2
ﬁ»iUTBﬁAT &A1 EAT FH 2K 19 B-actin 5 Topo Il
(E 6, 7), LA SR AE RIS AN B (1T
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Fig. 6 The PMF result of B-actin
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Fig. 7 The PMF result of Topo Il

2.5 SHIEIHITIEL RAIIEIE

AT BRI A B, AT Sz 2L
HIVVEr = MIHE4T T Western blot S5 5%, 4558 B k.
ML AIF —HudiiE i H ity B-actin LKA
I, S IRRHYE S V([ 8).

1 2
Anti-actin E——

Fig. 8 Western blot analysis of protein of IP
1: Group precipitated by anti-AIF antibody; 2: Control group.

BE— 0 I 1) e B ST RS 97532 H A 2 11 Joaadt
1T T, 253 8oR: B-actin HUADTE H I A
Jit ATF GUiA/E, SELHIE R Y. ( 9).
1 2
Anti-ATF (——

Fig. 9 Western blot analysis of protein of IP
I: Group precipitated by anti-B-actin antibody; 2: Control group.

3 i it

ATF EGIHEIE FOIRAS N A T Eobifkd, 240
T A5 RO A N RLARTS A7 2140 B A% 5 | ke 40 g
T, WS A BRI AE T T I AT 2 ALF 1R 4H

HAEMEAR, K, AU AIF 1519
I, 22T AIF ISR ik A P41, X FERE 3L
AIF (55 A 1258 A7 51 ) AN it H A T 45 5 10 1 ost
A B A B 40 A b o g R 40 g T
ARFUAEDIRERE 5 FHLH], 7 B N T
AR R 0 - SR AR AR BAE . S 3
VE A2 SR 9T 8 1 5 5 2 ST A BAE IR BR 2
—, XM T — R E R )
P R RSB 100 P A B bR B0 15 7 4 P 25
G HIEEARFER: A0 AR T B R
I, SEHEAN i AR IR 0T - SR R MR 455
BEAREF TR, 3K — sl 4 FH A I A o AR R 4%
PR AHSCI B B i - SR AH BAE R . AE4h e
R IMATOGBEAMPUE, WEEHIAL
PUARRE 45 51T Agarose ¥ 11 4 v (0 40 25 BK 141
HH ASPA). Al 5 OB E S G1H T
wH, AT LUB SR 25 “HE&EA -
PO - PUSEREE I PUAA -SPA/Agarose” . A
SPA/ Agarose LUK, XL G YILE B0 N AR 43
Bk, SARVMERNEBEE Bk, AW
Iy XA T, ARG 4 V2B Western blot 12K %8
E SR H S A A, REATNER. XA
THEAF R B R0 A R SR 5 R 1 25
G0, FFERN BRI O, 45 2008 A E B

e,
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SRS R WOR, IR N A SR A e
B Uk 7y AR 2] T 7 4B A . St ik &
GE, WDt T A EE i, Bactin 5
Topoll .

B AT H Western blot 15 = ] % 8 FE 3T e %)
i (9 B T B-actin HEAT T ERUE, 45 R EOR:
H AIF HTARDTTE tH 8 E S B-actin Hii4 5 HLEH
PER N, H B-actin FUADTVE tH I H it ALF 4t
A S ILEAVE N, T Y ATF 5 B-actin 2 [F] 7] fE
FEAEAH EAEH.

CABIUETY], 20 SR 4 AR A RIS P M4
WA A S 3 2 ik R AR OG0 A 4 i st B i
EHYIORE & X1l R =¥ 27 ok ‘AP PSP i DR = 2 S
L&A iz, A rumsh. s, Mk
YE R LA R 40 M 25 4% 3 45 D e AT K.

B-actin KWIENHEE, SMEEAGE). Uik
TSGR R 1 (P 2T 4 ) S5 A8 4t I 42 . |
374 NEIERIRIEA N, 4> T iRl 41.785 ku, —
Weai &4 15 710 ATP A1 1 U110 Ca(4y 1 it
42.3 ku). SE NS g A LR Y E
S, BN 5.5 pm FECIR ARG LB E )
78 7 ER 45 4 R (0.1 mol/L KCI, 5 mmol/L MgCl,
EYVRA W FILhE A, EF RN R,
actin A G 1K E . il ) actin-myosin 73 [H] [ AH
WY TR TR, g0 R T R
G MR A VLS B 1 actin A2 A T O B T
FU. {H B-actin 55 AIF 2 [A] 2 15 1) 547 70 AH BAE
I CA R P AP T () S A SEAF IR AR, R
A EAE SR, A EAE R 2 FHLHI DA
Ay e RN DRI )

i 1B 2 1K) ) — AN U2 Topo I, Topo /& —
FREEAAZI, A4k DNA #4272 5 b oA B3 AR
I 2 MOFK, i DNA BE K TR 45 A 04 BB &
. {EVFZ 5 DNA 7 5K A% T g hle B 245
R, g S et s SRR L (AR 43
BOAE . AEPAIIOROUE DNA [ h 5 A, 223
IR DNA ) — M AN DI, MR S F A4k
2 2 AN DI 1 AN I SO b A5
HIFR A T 44 $h 55 44 [ (topoisomerase T ); i V)
Wr 2 A8 R 3E AT B9 AR O T Y 4 = A
(topoisomerase ). 7E 1T B4 #h HAUEE+, DNA {i¢
Jie i R AL A AR DNA P2 AR IR E, X Al
FEI. Al T OORR AN MR P PR SR T I P 2
ZUiE = N AR DAL N R -4 = s 7 BTt o

H DNA 1 b 5 A 2 40 B 0 1ol B i Az AR
SPRUINEEATNE LN

TEYNRRZ N, ATF mlad i L DNA &5 & X H
1EH T# DNA, AW, AIF 5 DNA [#45
HRILEIERT AR TR0, HIE 750k
{HAE, H4aiff) AIF 5 DNA 45 & 3F R BE51E DNA
KI5, &N AIF 5 DNA 4% & )5 512 J5 42 DNA
BTN AT RE & AIF 5 DNA 454 )5 nl RSB0
W n—ma ek /E/M. J84, Topo Il /DNA [1)4h
45 AAIF/DNA [ 456 2 275 B IE b A7E 72 4 B
R, WRAHR, REFHIR, XEREH
— SRR ) .

2 % x M
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Identification of Proteins Interacting With Interceptive AIF

FU Yu-Rong" ™, YI Zheng-Jun?*™, LI Meng?, SHAO Li-Jun®, SONG Shu-Ya?
("Department of Microbiology, Weifang Medical University, Weifang 261053, China;
2Department of Clinical Immunology of Clinical Faculty, Weifang Medical University, Weifang 261042, China;
dDepartment of Preventive Medicine, Weifang Medical University, Weifang 261042, China)

Abstract Apoptosis-inducing factor (AIF), normally confined to mitochondria, can move from mitochondria to
nuclei, participate in the execution of cell death. The mechanism by which AIF induces cell apoptosis is unclear. In
order to analyze proteins which may interact with AIF, interceptive AIF gene (mitochondrial localization sequence,
MLS, was deleted) which was amplified from the total mRNA extracted from hepatoma HepG2 cells by reverse
transcriptase polymerase chain reaction(RT-PCR), was inserted into pcDNA3.1 plasmid.The recombinant plasmids
constructed successfully were then transfected into HepG2 cells and expressions of interceptive AIF were detected
by RT-PCR and Western blot. Immunoprecipitation (IP) and matrix assisted laser desorption/ionization
time-of-flight mass spectrometry (MALDI-TOF-MS) were used to isolate and identify proteins which can interact
with interceptive AIF respectively. Screened out proteins which may interact with AIF were then confirmed by
CO-IP and Western blot. The result showed that AIF may interact with 3-actin.

Key words AIF, cell, MALDI-TOF-MS, 1P
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