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o E:ME FOXAL ¥ RAZF R BK . F F R b e KA FOXAL 89 C i fe N
hE G KB A F R FOXAL #9 Z 4R G- H A A sl RIRASUIRE @ e MCE7 9 %
RNA, i# # &% cDNA, % it 3] 49 PCR % % FOXAL # cDNA, F 2 b 4 AR ¥ 3 FOXAL
89 C 3% N 38 cDNA J B, 2 5 5t et W A GST 457 & 09 R A% &k H R pGEX-4T-1, 45 &
T E K T W AR B R B, %ﬂcj;k%#f@ BL21 Rosetta DE3, 2 IPTG #
%, Glutathione Sepharose 4B % #= 46 4k, i@ i¥ SDS-PAGE # 7k & Western blot # &
FOXAl & @& 4 ik. 5 MCF7 4 pi % ﬁ%&ﬁr% ,# 47 GST-Pull down X3, 0] 24L& &
5 FOXAl &4 2% & TLE3 #9498 246 M. &% M & pGEX-4T-1-FOXA1-C = pGEX-
4T-1-FOXAL-N 8 R R X BAK; A X MATE P75 F B 9% 8 k& ; %2 Glutathione Sepha-
rose 4B 4L G, k43 T A FOXAL # C 3% & A & GST-FOXAL-C 5 N 35 % & K #& GST-
FOXA1-N;4E % GST-FOXAI-C 465 FOXAl €4 245 % & TLES #5948 246 .
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Prokaryotic Expression, Purification, and Protein-interaction
Analysis of Human FOXA1 Protein

TAN Yong-jun',CHEN Zhu-lin, CHEN Tuan-hui, XIANG Qin
(College of Biology, Hunan Univ,Changsha, Hunan 410082,China)

Abstract; To identify proteins interacting with transcription factor FOXAT, different prokaryotic ex-
pression vectors for human FOXA1 protein were constructed and the proteins of FOXA1 C-terminus and
FOXA1 N-terminus were purified. They provided a material foundation for future studies of FOXAI-inter-
acted proteins. Total RNAs were extracted from human breast cancer MCF7 cells and reverse transcribed
into cDNAs. The full length cDNA of FOXA1 was amplified by PCR, and the C-terminal and N terminal
segments were also amplified respectively. The different FOXA1 ¢cDNA fragments were cloned into a pro-
karyotic expression vector pGEX-4T-1. The correct vectors were confirmed by double restriction enzyme
digestion and DNA sequencing and transformed into E. coli BLL.21 Rosetta DE3. The FOXA1 proteins were
purified with Glutathione Sepharose 4B and analyzed through SDS-PAGE electrophoresis and Western
blot. GST Pull-down experiments were performed with lysates of MCF7 cells and FOXAT1 proteins to test
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the interaction between FOXAI and a known FOXAl-interacted protein TLE3. Prokaryotic expression vec-
tors of pGEX-4T-1-FOXA1-C and pGEX-4T-1-FOXA1-N were constructed successfully. The proteins of
FOXA1 C-terminus (GST-FOXA1-C) and FOXA1 N-terminus (GST-FOXA1-N) were purified by Gluta-
thione Sepharose 4B. It was confirmed that the purified GST-FOXA1-C was able to interact with the

known FOXAl-interacted protein TLLE3 in the Pull-down experiment.

Key words: transcrition factor FOXAT1; prokaryotic expression; interaction protein

N7 FOXAL J& F Xk HE (Forkhead Box,
Fox) # 5% Al F K i 1) FOXA &1 FOX %K
JIZ oy A F N RE BN 25 B A A A R
— AP K B sk R . v AR i FL 3h 4 b s 4
A 40 AL E R A 0S5 di i o Ak BE AR R
AR TS AR AR A . FOXATL X K %
o A T R I B L

FOXAl RN S ZE D MMHEEAER, 7T
KH SRR A & 4. FOXAL 1 2 BE X 38 i
DNA 25 £ X R0 % 5% 05 DX A8 . 1 R e e 5 sk A
T FOXAL @R 5t 5% 04 EH H3. He M H
TER mag T FOXAL & (1 5 /MM 45 & 8E .
H5E 2 S F FOXAL 3L 0 i E 05 X
o] L8 %% TLE3/GRG3 %5 & % 4s & i B2, i
FOXA1 DNA 254 X 0] DL+ 4 % 5 ] 7 NKX2. 1
L DNA W45 &g i il NKX2. 1 #5258 &
TR oK o 00 41 i it R FRCER R 9 & BT A FOXAL
) DNA 254 K if /5 FOXAL 5 ZER Z 4K (AR)
(AR EL A T T A L T 20 TR v 38R T g 2
fE—E R FHRET FOXAL ekt .

T2 BT FOXAT TE 41 M o $y 19 £
0, ASHIF 5T o B P TR R AR AP AL A R Ak B AR L 1
SRV ME R 4 & 1 GST-FOXAL1-C I GST-
FOXAL-N f sk ik if & faife. #IH GST-Pull
down # A, 78 ZL MR J& 40 it MCF7 v jiF 52 GST-
FOXA1-C 7] 5 2 A1) FOXAL 454 % 11 TLE3 %
A AHELAE S UE B 4Lk R 45 A8 OE i L RE S L BLAR
HARAETAE, it — T34 FOXAL M EAERA
PEAERE R} L.

1 #MHE5RFIE

1.1 = RAEER

KT B DHb5a & 52 (db 50 5 =D, K g A7 &
BL21 Rosetta (DE3) & 52 2% (J7 M A B 48 . FT ki
pGEX-4T-1 fy 4 5L 5 % fR A7 . ZLIR IR 40 i MCF7 24

1.2 FEERKH

PR i1 N V) i BamHI, Xhol, T4 DNA % 32 fif§
¥y 3 Fermentas 2 &), M-MLV 3 # 5% fiff I T
Promega /¥ &, DNA S {f B R 5T TOYOBO
5l PCR 519 f b AR T AE W48 /A s Gluta-
thione Sepharose 4B T GE.GST #i{k g T 22 »
K. V5 ikl F Millpore 23 .
1.3 Z=ARF pGEX-4T-1-FOXA1-N, pGEX-4T-1-

FOXAI-C M ERHEETE

Fid 4 NCBI k& 2 1) A5 FOXAL 1) cDNA 731
DL zs 34k PGEX-4AT-1 (W2 Fi s s i i FOXAL 1
IR 1 R, ElEG1 A CCC GGA TCC
ATG TTA GGA ACT GTG AAG, F %%k & BamH 1
BiEY) 07 s B 514 CGC TCT AGA GGA AGT
GTT TAG GAC GGG, FH14k} EcoR T VI . LA
B L M 95 40 i MCF7 2 B4 i & RNA, 36 5% 5%
cDNA, Ff LA cDNA AR 1T PCR 43 4734 &4
94 °C 2 min ;98 °C 10 s,68 °C 90 s,68 °C 10 min,32 4>
PEER. A PCR ;=9 ik A pGEX-4T-1 JiUkz b, XL )
Y 5 1% L AR T . DAY OE 8 ) pGEX-4T-1-
FOXAL m#it, FOXAI-C Eiii51# GCG CGA ATT
CAA CCA CCC GTT CTC CAT CAA,FOXAI-C Fiif
214 GCG CCT CGA GTC ATT GGT AGT ACG CCG
GCT CCA G; FOXAL-N L if 51 4 GCG CGA ATT
CAT GTC CTA GGC CAA CCC GG,FOXAI-N Fif5|
¥ GCG CCT CGA GCT AGG CGT GCG GGT AGC
TGC GC. 435I 7 FOXAL 14 C 3 (55 397 F|45 461 4
SEERD N ui (5 66 255 218 ML),

F1 FRAEESY

Tab.1 Primer of plasmiol construction

51414 5 uEIRY|
WFOXAL CCCGGATCCATGTTAG-  CCCGGATCCCTAG-
GAACT GTG AAG GAAGTGTTTAGGACGG
GCGCCTCGAGTCATTG-
. GCGCGAATTCAACCAC- N
hFOXA1-C CCGTTCTCCATCAA (fTA‘(,TAL(JL(,(,(JLTL
CAG
GCGCCTCGAGCTAG-
GCGCGAATTCATGTC- T s s i
hFOXAI-N CTAGGCCAACCCRE GCGTGCGGGTAGCT-

GCGC
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1.4 GST-FOXA1-C,GST-FOXAI-N @& E AW 4
CREETE

0 IE # 19 pGEX-4T-1-FOXAL-N, pGEX-
4T-1-FOXA1-C #: 4k A BL21 Rosetta DE3 &2 &
Y B BRICPH B R MA B A AN HHE R AR
LB B 3,37 CLE % % OD {H1E 0. 6~
1.0ZJa , AL W E 7 0. 8 mmol/L IPTG,32 Ci
T4 h 5 WO TR T TR A% 30 min, B R R AR
B EWE A GST-beads M H 30 min 5, A
Elution Buffer ¥ B, £ PR 9 85 11, %5 YL Fil 4o
9% B[ 0 45 5 .
1.5 GST pull down

MCF-7 41 it 1% 5% 2 60 %6 ~ 90 Y6 Bif o i it 4 5 e
VS AR TLES FLAZ Gk ik, 48 h )5 W 5 7%
Yo J5 1 40 L A 500 pL TP 248 ik vk [ 240#% 1 h,
13 000 r/min.4 °C, &> 15 min, I8 G, B &
(1) 4 L 224 A 3. 1o AT ) 400 B 2 e R A 20 L
GST-beads.4 C.0#H 2 h, .0 E L. — 2R
LA A 20wl GST-beads #4lifk J5 19 GST-
FOXA1-C,GST-FOXAL1-N % 1.4 Clghk g4 2
h.4 000 r/min B.0UREZR T, FHIE K GST Lysis
Buffer %t 3 ¥, it A Elution Buffer ¥t Y ££ ¥k
JI J5 ) B s AT 2 Y R i B M

2 # it

2.1 A FOXAl EEE£KMY 1

MCE7 45 RNA [ 425045 18 Total RNA Kitl izt
# &z (Omega, USA) 17,18 H M-MLV 3 5% 5 il (In-
vitrogen, USA) ¥+ RNA 2 #: 5%f ¢DNA. 18 1 NCBI £
A FOXAL (1) cDNA JPFEiH—X 514, F LA cDNA
JafEAR PCR 4738 A FOXAL 4K (B D s, i i
PCR 4 1 3 1 FOXAL ¢DNA K/ 1400 bp 47
5 NCBI £ i i K/ N A — 3.

Ml M2
bp

2000

M1 :DNA Maker; M2:DNA Maker;
1. A FOXAL 4 K # DCR =4 (1 416 bp)
B 1 AFOXAL &% PCR ¥ 3
Fig. 1 PCR amplification of full-length human FOXA1

2.2 E 4K pGEX-4T-1-FOXA1-N, pGEX-4T-1-
FOXA1-C fytg e

LI AR 3 3 FOXAT-C/FOXAL-N, K /)
4351k 196 kb, 459 kb, 5 K /h—3. ¥ PCR 3¢
BEAR 15 10 i Be v e 22 3R I8 8k PGEX-4T-1, #4773
g ) % el 2 s, RATE &34 T FOXAL
SR TR AE AR N K T EEAER L O T —
B AR R AR R T Re. BT DL s BE A
FOXAT (R kv £ 2k i 85 1 O J5 22 il 9 28 0
AR A

bp
5000

2000 P

1000

500
300

100
GST-FOXAI1-C Jitki (195 bp) GST-FOXA1-N Jiihki (312 bp)
@ ®
(a): M1: DNA Maker; M2: DNA Maker; 1: GST-FOXA1-C; 2:
GST-FOXA1-C ¥4 ;3. GST-FOXA1-C ®FE§H]. (b) : M1.DNA
Maker; M2:DNA Maker; 1:GST-FOXA1-N; 2:GST-FOXAI1-N
) s 3:GST-FOXAL-N X fi )

B2 TARARAEGBHERER
Fig. 2 Restriction enzyme digestion

by PCR GST-FOXA1-C/GST-FOXAI1-N

2.3 GST-FOXA-C % GST-FOXAI-N & ZE AW
RERETE

¥ pGEX-4T-1,pGEX-4T-1-FOXA1-N, pGEX-
AT-1-FOXAL-C 3 /™ ik 43 5l 7% fb #F BL21 Rosetta
DE3 J&& 52 25 40 it . Pk BCBH ¥ o0 B R M B 1S %, &
IPTG 53 5 WS i » Western blot 4 75
GST-FOXA-C % GST-FOXA1-N g4 & 1 4 fig
MFIA (A 3.
kb 1 2 3 4 5 6
120 | L .
ol
50 |

26
20

1:Maker;2:GST Z& 13 3:GST-FOXAL-C %57 ;
4:GST-FOXAL-C #3575 5:GST-FOXAT-N ¥ 54 5
6:GST-FOXAI-N % J5
B3 kA& AR ES AT

Fig. 3 Fusion protein immunoblot analysis



5 6 0]

WP AE - N FOXAL 8 A 09 s % 15 aifl Sk B JARE o0 107

2.4 GST-FOXA-C 5 GST-FOXAI-N gt & E B 1
difk

¥ pGEX-4T-1,pGEX-4T-1-FOXA1-N, pGEX-
4T-1-FOXA1-C 3 A~ Jiu ki 43 5l % 4L it BL21 Rosetta
DE3 J8% 57 25 20 Jf . $k B BH 1 v B 0B 8 %, &
IPTG 55 )5 - W 2 v W T8 A 8 5 A . B3
GST-SepharosedB 35 MER 4L 5 - 48 7% o i 5 0 e
25 G IR B A R B 0 B A o (H 1 e A 0,
R E & W EMNHM GST-FOXA-C K& GST-
FOXAI-N gl &8 (& 4.

» e
& & W
\’\i81 \’g&l \7@
X ?&} Qéy @Q
N Y
¥ ¢ @ G
kD
120 -
90 |ww
50| - /
&
26| E= 6 =
~ e
20er

B 4 GST-FOXA1-C #= GST-FOXA1-N
BAEGQWHLAE LA EEEE
Fig. 4 GST-FOXA1-C and GST-FOXA1-N fusion

protein purification and Coomassie blue staining

2.5 GST-pull down &5 R 45 #f
¥4 4 GST-FOXA1-C 5 GST-FOXAI1-N Ff
GEAMK T HSL RN V5-TLES & 1 i MCF7
LR R A G . VS LR #ETT Western blot
PRI (B 5) 45 5 B R, GST-FOXAL-C filt & % 1
ALLE TLES S H A4 44,1 GST & H M GST-
FOXAI-N fil & & H7E [/ — £ & o 1 4507, 3l W]
FOXAL-C yifE 4 e A % 5 TLES &1
e Al B AE M BAA 5 FOXAL 2K & 1 #5r #1

L) A= 2 Th fE.
1 2 3

BN
.34 3235 V5-TLE3 % (419 MCF7 41 i 34 %% (Input) ;2. GST
%Y Input B 51 Pull down 74 ;3. GST-FOXA1-N i
AHEHEYS Input 1 F J5 # Pull down 724 4: GST-FOXA1-C
A EES Input I8 F )5 19 Pull down =4

B 5 Pull down /=4 Western blot 2 #7
Fig. 5 Pull down analysis of SDS-PAGE
and Western blot analysis of the product

2.6 Pulldown £RMEDSHTESH

KA GST-FOXAI-C A EAMK TS
MCF7 4l M i i % & )5, W B A GST &5l 5
MCF7 41 fitd 24 fife W 00F 75 1) 245 SR A S o B 1 1 0k
W Pull down 7 ¥y U i T K . 2875 I i 5 i e 4
KM, GST-FOXAI-C fi 5 EHRBH TIF 25
FOXAL-C wig#H45 & 09 B AF & E . K J5 T ) 58
5% B A RL Sl (1] 6).

120
90

50

26
20

1:Protein Maker; 2: Input: MCF7 cell lysis; 3: X} i 20 GST
Pull down PEBE =454 . X} B2 GST Pull down F ;5. 525
241 GST-FOXA1-C Pull down %% i /= #1; 6. 5 85 4 GST-
FOXA1-C ¥EB 13 ;7. GST-FOXA1-C & 1;:;8:GST & M

B 6 GST-FOXAI-C #4%9
Pull down %5 R 64 % 5 i 32 ¥ 547
Fig. 6 GST-FOXAI1-C fusion protein Pull down
analysis of SDS-PAGE of the product

3 W B

GST Pull down $ ARSI & > 2 M E H
S 75 AH B DA Rk 5 € 0 il B A BLVE
KAE A WA ALK B E GST-
FOXAL 2546 55 5 [ 19 28 3K 200, 33 Fh A 2 35 15 1y
BB E ORI EY RIS I A
SCEE AR TE A F i S T FOXO 3 [/ A 45 # 188 2K
FFE S B E A H R E RN BERIES
FAFIE DAL B A B S5 1 5 3 ) GST-FOXAIL-C
il GST-FOXAIL-N fil & 8 [ . 18 0 5 82056 14 75 1
EA. B m L VS-TLE3 By MCF7 40 Jifg 24 i %
5 GST-FOXA1-C JiH & A LA AEm 8] 95 & /5
e 5 HE M4 & 8 8 TLES, jIF 58 58 5 i
(il 2R A HLAE AR W . RS R E MCE7 24 i
H LI GST-FOXAL-C i i % H # 47 GST Pull
down, 4 7 ¥y #:17 SDS-PAGE Ji5 % B 17 5 5 Y 4
BRI B B AE A E A

FoxAl J& Fox #5505 Hh 1 — 51 i % 5k
7 J& T Wi fA - 18 " R B 1 i — AN BE. Fox
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KR T RE VS MR IG AT - 40 B i 30 455 B 25 A
BRI AW AL e 1Y S Z R A Y AR
HRAMER W 5 KT WL AT P 5 E LL & i
FEAE A KT B CEA 45 FOXAL 5
TLE3 7E3L If 98 b A8 B AR T, A 3C38 i #17 GST
Pull down BT 55 iE X — &5 16 I ik 55 il & i & 1 2
B A iE k.

TLE 5 5 i B.7E 1968 £ 3, ME A K
TR AL B AR 19 AN S LAY (1 B S i B A )
XiGEA. EWIL P+, B4 TLE (transducin-
like enhancer of split)1~4(AZ%). Gro / TLE & H
KIEAREH %S DNA 254G, 1 A2 4 & F oA [ 28 7Y
(s Sk 7 B #8520 A BF 9 OE SE B Sk T
FOXAT R v 119 5% s B0 X ) L4 TLE3/GRG3
e R g E T b AR S E o A GST-FOXAL-C
5 TLE3 MR SN 5AE 30Uk P9 # A8 H.AE H.

FLAR B L C B AN — KR T ok 2 1
WFFEIE ] FOXAT 7L IR b &% T EZ a9 /E .
o LA Bk IR 3R T AR ST AR SO T e
F& T A FOXAL1, FOXA1-C,FOXA1-N #: X ¥ 3k
AW AN FOXAL-C #1 FOXAI-N &H . b5
it — 2 4R FOXAL (1 B AR PRI & DUk 25 e
TR AT A
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