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[ABSTRACT] BACKGROUND & OBJECTIVE: Mitochondria play a key role
in cell apoptosis, and apoptosis-inducing factor (AIF) is a kind of apoptotic
protein located in mitochondria. The research on mitochondrial protein can be
helpful for elucidating the role of mitochondria in apoptosis. This study was to
clone and express recombinant human A1-120 AIF and validate its biological
activities of binding DNA and inducing nuclear apoptosis. METHODS: A
human AIF gene fragment of 1515 bp (mitochondrial localization sequence
was deleted) was amplified from SMMC-7721 cells by reverse transcription-
polymerase chain reaction (RT-PCR) and cloned into pET32a (+) vector to
construct recombinant plasmid pET32a-AlF. The recombinant plasmid was
transfected into E.coli BL2I (DE3). AIF expression was induced by
isoprophylthio-B-D-galactoside  (IPTG), and detected by SDS-PAGE and
Western blot. AIF protein was purified by Ni afinity chromatography and then
renatured. The biological activity of renatured AIF protein was detected by
electrophoretic mobility shift assay (EMSA) and Hoechst staining. RESULTS :
The 1.5 kb AlIF gene was successfully isolated, and cloned into pET32a(+)
vector. Plasmid pAIF was identified by restrictive enzyme analysis and
sequencing. Recombinant E.coli. strains expressing AlIF were obtained. AlF
protein amounted to 11% of the total bacterial protein when induced with
IPTG at 37°C for 4 h. AIF was specially recognizing by anti-AlF and anti-his
antibody. The purity of purified protein reached over 95%. After renaturation,
AlF protein binded DNA and induced nuclear apoptosis. CONCLUSION: AIF
protein with high purity and biological activity was obtained by the method
described above.
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1.2 RT-PCR
(1) RNA :  RNA MMLV
, SMMC-7721
RNA . (2)
GenBank AIF o

:5"-TACCTGCTAGCTCCGGAGAATTCCA
TATGGAGGAAGTTCCTCAAGAC-3',
:5"-CGTCTAGAGGTACCTTATGCGGCCGCGTCTT
CATGAATGTTGAATAG-3', (3) PCR
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IPTG) :
AIF Santa Cruz ;s HRP
Marker | DAB

; Hoechst 33258

o

30 pl, :95°C 4 min;
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1.4 SDS-PAGE.Western blot
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LB ,
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, 1:10 LA . 37C
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DNA ladder (50~1 000 bp) 10 pl AIF (1 pg /
pl) , 1 h, 23%

3 .
1.6 Hoechst 33258
[7]  SMMC-7721
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2.1 AIF RT-PCR AlIF
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AIF , RNA
RT-PCR , 8 g/L
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C 1
GenBank AIF o
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1 515 bp ( 1,
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1515 1515

1 AIF mRNA  RT-PCR
Figure 1 Apoptosis-inducing factor (AIF) mRNA amplified

by reverse transcription-polymerase chain reaction (RT-PCR)
with restrictive enzyme digestion

Lane 1: PCR negative control from pcDAN3.1; lane 2: pCDAN3.1-
AIF digested by Nhe I and Xba I ; lane 3: pcDAN3.1; lane 4:

2.2 pET32a-rAlF

pET32a-AIF E.coli. BL.21 ,

IPTG , M, 70 000
( His )o -His AIF
) AIF ( 2)

ku M 1 2 3
974 —
66.2 — a 1
430 —
30 — - - ]
20.1 - a =

Sss

2 SDS-PAGE ~ Western blot
Figure 2 Recombinant AIF protein detected by
SDS-PAGE (A) and Western blot (B)
Lane M: marker; lane 1. BL21; lane 2. BL21 transfected with
pET32a; lane 3: BL21 transfected with pET32a-AlF; lane 4: anti-
AlF; lane 5. anti-His.
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3 AIF SDS-PAGE
Figure 3 Purified AIF protein detected by SDS-PAGE
Lane M : marker; lane 1: purified AIF protein.

PCR product of AIF gene from pCDAN3.1-AlIF; lane 5: DL2000 2.4
marker; lane 6: pET32a-AIF digested by EcoR | and Not | ; lane
P . g LAIF DNA
7: pET32a; lane 8: PCR product of AIF gene from pET32a-AlF;
lane 9: PCR negative control from pET32a. , DNA s
4‘7
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BSA ( 4), ,ATF ATF
SMMC-7721 , FAD  NADH,AIF
, 37%( 5). , AIF 57 ku LATF
, AIF 3 :
FAD (122~262  400~477 ),
NADH (263~399 )
C (478~610 ), 509~559
ATF ,
AIF .
ATF ,
AIF

4 EMSA AIF  DNA
Figure 4 Interaction between AIF and
DNA assessed by EMSA
Lane M: DNA marker; lane 1: interaction between AIF and marker;

lane 2. interaction between BSA and marker.

A :

5 AlIF (Hoechst 33258 x400)
Figure 5 The effect of AIF on cell nucleus
(Hoechst 33258 x400)
A: control; B: nuclei treated with AIF.
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