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AR & N i 5% 5% 3075 3 ( transcriptional activation
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i AR S G 25 f 3 5 e Tk 3k pTWINT , Chitin beads, T4
TERAT IR H New England Biolabs 23wl ; KMAT i
BL21( DE3) fy A< 3256 == {754 ; Neol . Xhol DNA FR | 1E N
VI, La Taq DNA R4 fifi, DNA 43T 1 Marker Il I H
TaKaRa 74 7] ; T4 DNA 3£ B0 [ Promega 23 W] ; JHURL
i 50 &, K AT B Topl0 J& %2 25 40 i W A
TIANGEN /4 7l I [al Wi it 71 £ 1 £ Qiagen /4 7
PageRuler Plus Prestained Protein Ladder Il § Fermentas
A PTG W [ Sigma 23 @5 [ -7 PJ-ATP Iy {4
PerkinElmer 3w 5 FA 12057 S i 171732 sl [ 77 73 7 4

15
1.2 77 &
1.2.1 kA #HAEME  BIEM La Tag DNA K51

M\ peDNA3. 0-AR Hhrdy 34 i 4fih N ARS20 ~ 644 i 24 J
21 DNA J B, % A Beh B 424 AR DBD, PCR 43
i _EEE14R 5'-GCCCATGGGCAAAAGCGAAATGG
GCCC-3', Fia ¥4 5'-GCCTCGAGTCACTCTCCTTCC
TCCTGTAGTTTCAG 3', PCR §" 14 £ {4 7 :95%C 725 44 3
min, 95°C7A54 10s, 60°C B k 15s,72°C #EAif 20s, 3 35
AMEHR,72°C AR 10min, PCR P21 28 2% B JIg i 5E i
FL KA I A/ T A J5 S [B1WC . Neol 1 Xhol 1 il
BN HI DS PCR 74 & pTWINT Bk, T4 DNA j&
B2 B 2 AUV RIS ) JSORL AN DNA B, 3% 47
Pt AL K A TR Topl0 kA7 245 41 i, Bk I Ak 5 T 7%
P47 PCR FBCR AL G B IE , 98 J5 1% 1 36 A W4
ARA R w0

1.2.2 AR DBD i R LR 6 B D0 IE 80y
L ORI AL R A I BL21 (DE3) |, Bk ICBH 4 v b 52
PP 100png/ml 27K 5 5 R 1Y 4ml LB 1A KE 77 3%
3TCREGH TR . RIGLE 100pg/ml 5 &R
O LB WA 1% 35 4 10100 o491 s 8% T W, 4k %
BTCREGRITRE Aol B 1 22470 B B 0 =4
AL, B4 I AL E R 0, 0.25, 0.5,0.75,
Immol/L ) IPTG, 4355k A 20°C 5B % 15 5% 7Th,30°C 78
W 5h,37°CE % 55 3% 3h, 5000r/min 2.0 Smin 1§
LT, DL Iml 5% 1mmol/L PMSF ) PBS {i & 1 /4%,
160W #7520 ¥k, #iH 10s, [A]fF 10s, &8 75 56 52 )5 bR
IPTG 2R 2Ry O 1) B A1, LA B8 75 BRIV 132001/ min
4°C B0 10min, FIEHEA S — o 8048, TUTE A
Iml | FE 2% oh ik 2, IOHH [) 14 B 4% B i 129% SDS-
PAGE il 351 0 o

1.2.3 AR DBD th#4ift X & & % pH £ & HL

100ml 7E 0. Smmol/L IPTG & i K 30°C id i 5 S ik
R TR T R R 0 MR TR A, LA 40ml 2% i BI
[20mmol/L PBS ( pH8. 5) ,0. 5mol/L NaCl,0. 1mmol/L
EDTA ] 8 BIf 8 A, B0 5 Wk B, BUS00w! Chitin
beads 4%, LA Sml ZE i B1 P, K5 A 4ml
FE,4CHER 30min, 15ml 5 0. 2% Tween20 2% P
Bl YoM InA 1.2ml ZZ i B1 i & Chitin beads J1-45
I3 12 G54y BRI LG FE BIE, 430 A Tml AS[R] pH 22
Pk Bl B & Chitin beads, & i 1 24 . J6 8 B9 00,
4% ES I3 1 Chitin beads, 3L 1 Chitin beads il A 50yl
4% SDS /K ¥ Smin, Bt Sul #E4T SDS-PAGE, | i X
151 #47 SDS-PAGE . i & feilhi YIH| pH 5, 4
FEF b T WA TR A LA 100ml 2% i B1 -1 5 Y
10ml Chitin beads #f, 4°C % & 30min, i $ & 14, LA
200ml % 0. 2% Tween20 22 Pk B1 $EAE, AL A 20ml 4
N pH B2 mrifk B1 HiAk Chitin beads , # 1E 7 215 i st
FHMA 10ml % 2% i F A Chitin beads, 5 i i3 & V)
H o WS 5 i A 20ml 1 [/ 2% s A,
#3311 AR DBD K ¥, SDS-PAGE Kl 4 &
12,4 BREH M 4 BIELSOng BUHESER 1 R
TREF RS TE 20w RONAR Z A ] T4 SEAZH BRI
AL y-"P]-ATP #EAT A mFRIC , R ) ST o A
100wl XK VA, B0 1l AR 2 15l 05 R 5 LU T
PRC B ERET IR K5 4C & M. 0. Spg 4lifb )5 i1
F4L AR DBD 5 [ y-*PJ hic iy BUEE B £ (2 x 10°
cpm) TE2E 1 W 2% v (20mmol/L HEPES, pH 7.3,
0. 2mmol/L EDTA, 1mmol/L dithiothreitol, 1mmol/L
MgCl, , 50mmol/L NaCl, 0.5g/L NP40, 10% glycerol)
H 3 25°C i 25min, DNA/EEHBE GYE 6% 14
PV R TN AR T M 5 T PR K 3 TSl T S AT R B
B, -80C A 1h 5 XOtEeig. Ko
PRI A ARE & PERY C3 (1) /E R 5F ARE 3%
TR iR4%E, 7% k. 5'-ATAGTACGTGATGTTCTCAA-3'
Bk F APL 255 5 Iy Jo IR e, HoP 51 s 57-
CGCTTGATGAGTCAGCCGGAA-3',

2 #F R
2.1 EAFRIEFF pTWINI-CBD-Intein-ARDBD Ry
g

PCR = ¥22 2% IR HEBEE LUK i , 45 R R 3R 15
TR/ 396bp 1 H B A BL (18 1), 4] A Rk ok
pTWIN1-CBD-Intein-ARDBD £t PCR Al b X 1) U 52
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1 AR DBD Ky PCR #"1&
Fig.1 PCR amplification of AR DBD
M. Marker Il ; 1;AR DBD(396bp)

2.2 Ft&EZEB CBD-Intein-ARDBD f3Ri%

P55 I E 4 KA I BL21 (DE3) 2 [ 4 SDS-
PAGE 43#1 26, 7 37°C ISR IPTG 4k 5 3 3 3k
B, 75 36 ~55kDa Z A4 — W] i (5 5 2kl , LA B 5
I 4 @l A 4 CBD-Intein-ARDBD ¥ i 4 T &
39. 9kDadtA —F , (H 4 IPTG &k fif T H A HE LN
T AT IR (B 2¢) o THAE 20°C H1 30°C 50, FE 4L
FEAJLT- 2 rERs, X ik IPTG 2Lk B 1)
SIS B2 (B 2a [ 2b) o 25 R8BI B 1A AR G R R
EAwERZE, FESAMEEN IPTC LKWk
0.5mmol/L,30°C 3K iFHS,

2.3 HEVE pH EHFEE

AR pHAAE 2500 NS A 5T VI RE S itk 47 SDS-
PAGE 43#TJa K3, 7E45 5 1t pH {3 Bl 9 il 6 25 1 8
KAT BHEYLEARE pH G50 B 57 VIR AR A,
2 pH A 5 ~5.5 BFUIRIROR iR (18] 3a 6 3b) )5
L e Ul pH (e R 5.5, 2R E4lifk AR DBD
B, X6 R ETRE S S VAT SDS-PAGE il ik B
FHE O LS F) Chitin beads I, %44k J5 1) AR
DBD [ i#17 SDS-PAGE il & B, BAR A — 44055
W2y (HEELLY AR DBD %5 [ 4l B (| 4) L K
JEOM A R R R A FEAE 95% L I
2.4 ERFEFESITIEIEEZE AR DBD Fi%

FE4 AR DBD 5{R5F ARE M KHRE W H IS,
PAGE 43 M5 350 (UM A AR DBD T4 [ /) vk i
WIEAE S s 5ORSF ARE W& (19UKIE N LUk IE % R 0] g
REAIG s TTINA 50 FFAEFRIC Y BRET 5 He 4 5 KR
BRI 50T 5 7 (9 UKk P LUK R R B Ak
(F5), IS5 ELS AR DBD HAF 51857 ARE
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Fig.2 Optimization of expression condition of
fusion protein CBD-Intein-AR DBD
(a) SDS-PAGE analysis of CBD-Intein-ARDBD induced by different

IPTG concentration at 20°C

(b) SDS-PAGE analysis of CBD-Intein-ARDBD induced by different
IPTG concentration at 30°C

(¢) SDS-PAGE analysis of CBD-Intein-ARDBD induced by different
IPTG concentration at 37°C

M. Marker; 1: Whole cell lysate by Ommol/L IPTG; 2,4,6,8:
Supernatant induced by different IPTG concentration (0. 25, 0.5,
0.75, Immol/L ); 3,5,7,9: Pellet induced by different IPTG
concentration(0.25, 0.5, 0.75, 1mmol/L)

W& 70 1 AL s BRI B AR 22 8 1 AT nl gk
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ARDBD — ----—-------
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(a)
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ARDBD mee
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&3 CBD-Intein-AR DBD 2] pH g4k
Fig.3 Optimization of the cleavage pH
of CBD-Intein-AR DBD
(a) SDS-PAGE analysis of chitin beads after cleavage at different pH

(b) SDS-PAGE analysis of supernatant after cleavage at different pH

M 2
wa M 12 3
pp——
L J— T —— |
.
—
If — - = F——
17 el T ARDED
— (14.7kDa)
et e
1] =

E 4 AR DBD 44k
Fig.4 Purification of AR DBD
M: Marker; 1: Whole cell lysate before loading to chitin beads
column; 2: Flowthrough after binding to chitin beads; 3. Purified

AR DBD

TR EA IR AR T2/ E mAR AR, R
Brat xR o R ) 9 W N R (U R IR N G =
TR PSR TN TG PR AR R U o Ry A D3 — ¥ A
TR 2R R F Rl G 3235 1 77 2Ok 38 I 8 40 26 1
f P AF R A s 28 0% 3 40 2 1 09 T Pk T R AR RS
MANARAR L BR A A A4 SRR S 5 .

HH B A FR A L, pTWINT 2 4 fz 0 3 1
RAAET MM T Intein f 8 STUIERE, 768 i3 Fb & 26
P38 0 B 20 B 1 A R AN R R IR RT AR R
fer I RN b 2 B G AR 2%, LA 1R Rl bR 2 X E AL AR
FIREM o UL, i TF00 80 5 2l i AR 2 ) e 52 A, F
DA FH I 22 40 32 36 19 35 21 26 11 A9 20 b o A L 1 o
W. it pH %), H & H 5 WA Chitin beads

5 4i{¢f5 AR DBD g9EERCBE IS 234
Fig.5 Electrophoretic mobility shift assay
with purified AR DBD
1. AR DBD without oligonucleotide probe; 2: AR DBD incubated
with conserved ARE; 3: AR DBD incubated with conserved ARE
and fifty times unlabelled competitors; 4: AR DBD incubated with

AP1 response element

R IR B R AR BT A, iR A 1 A IR R R
BEUIE R 25 0 4k 22 0 B A AT SEORE B, AN T
gk Al Bk L bR, IR SE 3 1 — 2P aife, T
MG YT A O RS B A ] B O HL
1 T BN Al A A5 B, DR IR0 E 4 2 10 P 1 E 4 R
PR SRAL TA R, BT RS
FHIZ AT B A 8 R AT 5 21 2 3K A4 41 e R B
2" SRR G AT mA R A, AR T
RIS il A R 45 9 T 41 AR DBD, Shaffer 55 5% i
GST R & FIB AL, By & H & 43 e H K-SR 5
JBAE il , LLBE ML 4°C s Ul ], U)F) ™ ¥  48 SP
Sepharose FastFlow Fll Source 15S #+ #fifk J5 715 3| JCfl
BHRZR AR DBD ., ACPIREH, 1 H i 2 2 Ak
FIFAEE o

ML EZE R 0] DU, I Intein RGER K AR
DBD A fa7 8 J5 i, 75 2 A Al A A Al B ey , i
HABEA IR A2 P 0208, MU %
RGRIBHLALIS 9 AR DBD 2 F 7 & B 1] 1k 3
dmg/L /ity o TR MG MR Z A DBD [X )
RIER Y B e = AESS R RAF PR, DR i n] ) 28
i Intein REFIKZF TR K DBD XAl 177
JEARKA , ORI XHZ MG R 5 AR Z 07 A5 2 i1k o

S 3k
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Intein-mediated Soluble Expression, Purification and Functional
Identification of Human AR DBD in E. coli
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Abstract  Androgen receptor ( AR) is a transcription factor belonging to Nuclear Hormone Receptor
Superfamily and its DNA binding domain (DBD) is essential for its binding affinity and specificity to androgen
response element. Traditional method to obtain the recombinant AR DBD is fusing it to glutathione S epoxide
transferase or Staphylococcus aureus proteinA in order to improve the solubility and yield. The question is the
fusion tag might affect the characterization of target protein, and removing of the fusion tag is usually
cumbersome. In order to obtain functional AR DBD without fusion tag in an easy and convenient way, the
sequence encoded human AR 520 ~ 644 amino acids which includes the DBD is amplified by PCR, and then
inserted into pTWIN1 vector. After optimizing of the inducing temperature and IPTG concentration, almost all
recombinant protein is expressed in a soluble manner at 20°C and 30°C in host E. coli strain BL21 (DE3). The
whole cell lysate is then loaded to Chitin beads and the optimal pH for self-cleavage is determined. Using this
method the AR DBD without any fusion tags is purified by only one step and the product shows high purity and
good performance in electrophoretic mobility shift assay.
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