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Prokaryotic expression of homo androgen receptor DNA binding
domain and co-crystallization with androgen response element
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Abstract: Obtained a high-resolution complex crystal structure of the androgen receptor (AR) and its re-
sponse element (ARE) could provide a theoretical basis for drug target design for the treatment of pros-
tate cancer. In this study, a prokaryotic expression vector of AR-DBD was constructed, and the protein
was inducted to expression at 16 ‘C with 0. 5 mmol/L IPTG for 24 h. In order to purify AR-DBD protein
easily, the protein purification conditions were optimized by binding to ARE oligo-nucleic acids. Finally,
we obtained the protein-nucleic acid complex crystal that exhibited short rod-like three-dimensional
structures with clear crystal edges. The protein-nucleotide complex crystals prepared in this study can be
used for X-ray diffraction analysis directly.
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— I WHUE A SVRE TR B A LR
FEIRRRAR AR R SR 1 B R R
JERE A FRE DI A IOk, AL B 2 TR R 1 A 2
I 0 UL R U AL L AP R PCa 1 &
AT AR o E AR R R 2 SR A i A IR R
(1) 200 M35 7 3 5 R 88 28 G FE 2

MR, AR (5530 FEAEBCR 5 HUH i 24
(I PCa rh T 35 OCBEAE ], BT, ZME 58
FEAF T i 22 A5 0 o5 T AR TR A LA S5 & 45
¥k (ligand binding domain, AR-LBD)'". {H J& sk
MR RV, AR [F 5l — D EF A
W2 L BVHERCER 524K DNA 255 45K 5k
(DNA binding domain, AR-DBD).

AR-LBD 1§24 PCa G475 b — N 3E B 2 1y
A HE A RS R E S — Ny TR
YIRS ) IR 2 )t B e Bl A AT 3XOH A &k
2t PR it T 45 M A Wy 2n SR (H T AR-
LBD # 5 2648 | Bl 211 DA K 1 i ik ] 3 PCa
AT ER U B e B R AR B B, AR
WMERELETLTMERITTG L AR TR R K&
Lk, W ZYPTHE, T B0 B ) %A
MR, 1F &t F LBD %5 5) 28 A8 B & {40
RIS RRYT R E . HR, AR FENE
ZEBEGEN — 51, TR R AN MR IA T E
A MRS DNA 455 4 8851 & PCa & &,
1M AR-DBD 1 4 54 0 77 19 25 ) 8 s AR R 5 |
AR E . PR A5 R &k M, AR-DBD & —Bff
SFIXIR, R — AT 2R RIRE A
Y IRZE A /R 7E DBD H A7 1E PR AR 6 . T
AR LSRR HA O U S R sh 745G,
ANPERR LR AR 5 Homa )i S (androgen re-
sponse element, ARE) 45 &8 H B & K2k
EVE SRR L SR, B AT A RIE AR-DBD
5 ARE (52 & g5 kil ok By PR
(L 4.0 Ay, HHA AW AR-DBD B k254
XA YT SR AN R ME.

AT o A R R alifh R RS Tl
FER NI AR-DBD H . JF4EEH T AR-DBD 5
Tk & 1 W JG /4 Candrogen respond element,
ARE) 5 G045 i 4445 A e 43983 AR-DBD
SR B AT LA SR BY i 5 B IR T 25 4R
b7 B S B A Y LA

2 MRFTIE

2.1 # #

2.1.1 WAL REfE#F xR DNA LG54
B H 41 63k Bk pET21a-AR-DBD Hy pET21a
BARF TR A AT AREE AR Veap & RNA [ #%
AR cDNA K@i . % F 4 ok al g His
PR Ni* SR 2 TR S R4 B 1 2 21k i 1
— VR . A TRRTS IR AN AR Veap i PO K 24
) I R B S = Y MR T AR SR AL

2.1.2 KA EERHRE IR AR SRR
P ZUBEEE (IPTG) | Imizadole Fil Tris #lil T Sig-
ma-Aldrich 24 ] ; NaCl, ¥ £ 2 55 TC AL 8 T A,
R A PR vl 5 b 40 i 35 55 52 (DMEMD |
2R 1ML A H Gibeos RNA $2 G & L 5 % kit
FIE W [ RARAEYRHEA R W CRED ; ok
i) DH5a A1 BL21(DE3) . N YIfif Bam H 1 1 Xho
I .DNA Marker ,DNA FH#EZZ i, & A Mark-
er, A LFEZ R T 2R &M B ARG R
) (P ED ; T4 DNA #&EH:E§1E H New England Bio-
lab(NEB, #[E) ; Histrap FF crude Ni*" £ F1)Z2#t
., Hitrap SPFF 5% fH 5+ A2 #e 4 Fl Superdex 75
100/300 GL 7% EMHE g T GE Healthcare 22
A (2D 5 fb PR 0 28 3855 & 1 F Hampton Re-
search A H] (EED.

2.2 F ik

2.2.1 pET21a-AR-DBD #4k#& BAERI4N
JAE 37 CKWE R I, 1500 g B0 5 min J5 £ L
. 1 mL DMEM S2410, b5k R miE# 5
ML FEm P A 6~8 mL B3R5, 10919 1A
A MR TR, FF AN Al A R IR 2 8020 ZE A7 I, B
107 AR HOUR RNA, 5 5815 5] cDNA i 5 i
1 PCR # #8 J i 45 2] H A9 A BL B 1 pg A9
pET21a #5484 B (1% i Bk 7 XU, il 14
3 Bam HT Al Xho 1. 1% BB BESE I Rl 2
JE i R BES AR R e p] 5 2 1iRA . T4
DNA i # [ 16 °C i % i 2. E =W A
DHb5a, SOC #5545 37 °C, 220 r/min §53% 1 h )5
B 200 L REFRMOR A A 50 mg/mL Z R EHERM
LB ARSI [ 37 °C #5557 16 h J5PHhBURapE,
7% PCR % FAPETERE ST . HR 2578 50 mg/ml &
RERM LB RIRRE SR, 37 CHEE 16 h )5,
T 4 R I 50 E

2.2.2 ARDBD &g &k £ K EHEY R



% 6 # A &, F. ARBEHESIKDNA £454

MR RAZF IR vt B AN B S 2 1153

ki pET21a-AR-DBD # A BL21(DE3) B3 241 iy
H A 2 BHE v B, PR e RE RN T A 50 mg/
mlL Z NG R LB R E Fe ik, 37 CHiFR 16 h
G L1+ 100 8T 1 L LB WRARRE S S rh 4k 2k
it % OD=0.6~0. 8, 43 HIIN A LR EEH 0. 2,
0.4.0.6~0.8,1.0 mmol/L ) IPTG £ 25 C.
16 “CHl K5 3% 20,24 h. 2051 B OD=5 )18 K
8 000 g.4 CELr 5 min R, fIA 500 pL )
SR BB, 4 °C, 30% PW(1400W), 5 s
FF/10 s KB 3 min. ZJ5 8 000 g, 4 C &L
5 min, 435I IEFTTIEM 10 KRB 10X
ERER W, 95 CHAEFE 5 min f5, 15219 SDS-
PAGE 43#r.

2.2.3 ARDBD Zw@sitt H2LER, 4 CE
> 30 min(8 000 g), H & Buffer A (20 mM
TrissHCI, 500 mmol/L NaCl, 25 mmol/L Imid-
azole, 20 mmol/L ZnSO,., pH 8.0) I &, 80
MPa , 4°C A M. KBRS W 8 000 g, 4 °C
B30 30 min, MR EVE 0. 22 pm 8 AT U8 5 25 .
Histrap FF crud FHEE 77K F1 buffer A 47 8 4~
HERBUR B BAIEW_EFE. ] buffer A whisg 5 4>
FEARFRZ 5 s F40 0 15 %61 30 %6/ buffer B(20
mmol/L TrissHCl, 500 mmol/L. NaCl, 500
mmol/L imidazole, 20 mmol/L ZnSO,, pH 8.0)
PR 2 AR AR R 2 B 1. SRS 10000 11
buffer B ¥ H, YEBLZH 5 H T SDS-PAGE 43¢
Br. SR MR-G5 H 2 L A& AT (20 mmol/
L TrissHCl, 50 mmol/L LiCl, 1 mmol/LL DTT,
pH 7. OB K.

2.2.4 ARDBD 5 ARE $t#ide Wit ai
AT 5 mL, A 10206 ARE HI %2
SER AL, M Hitrap SPFF 38 [ & 7 2 etk
TR Ak . B e 10 A FEARFR I BB RR S
ddH, O “PAitE 7, 8BRS 5 MR
binding buffer(20 mmol/L Tris-HCI, 50 mmol/L
LiCl, 1 mmol/LL DTT, 20 mmol/L ZnSO,, pH
7OV AE A, WA 15 MHEAREL elution
buffer (20 mmol/L. TrissHCl, 1 mol/L LiCl, 1
mmol/L DTT, 20 mmol/L ZnSO,, pH 7. 4) %
Vel E B, VEBALS 15 %01 SDS-PAGE 4y
Br. WA R L4 20 4% buffer B 46 2 73 71 buffer
(20 mmol/L. TrissHCI, 100 mmol/L LiCl, 10
mmol/L DTT, 20 mmol/L ZnSO,, pH 8.0), &
FRWAR 2 500 mL B¢, RZAYLE 18~20 min HH

BB BGEINE . WL S I E I 3 A, B e R A ik
45 % 200 mL, #H ¥ buffer & 100 mmol/L LiCl,
10 mmol/L DTT, 10% HlidF4r%, R4 F —80
CURFEIRAT-

2.2.5 ARDBD 5 ARE & &4kt it T
—80 CUKFEHUH PRAELF BB T, vk Rk, e
HHWER S ARE k[R]85 5, i 8 4 o &k
AR-DBD (0. 05 mmol/L), ARE (0.1 mmol/L).
ZnSO, (10 mmol/L) . LiCl(150 mmol/L). Z< 5L i
45 b AR R I R AR TRV . E 96-3 FLAR Y R
FLHIA 60 mL 30% % MPD, =AML
R 5 AR T 1 1.1 2702 11
BC IR A AR . L HE OS2 5T 16 CHs
I WSS B H S SRR O, ik 35 5 45 R i 2%
25 R R EY KIEE IR R, B eTE 24 fLK;
FEBR A3 0 A E 4 18 b v 5 T R AR R — B0
R 1 mL, SRJEHRRTE TR 3R B3 n—
JE SR AN 2 A A, B — R TE 2~3 pL
ZIB] BRI R A R — 2, 53 i SR
Fe—E MR, WYRE, ¥ 24 Ly &A-fLik
GRYGSJURIRBE IS . PR R A R T 3
BT AL THLND » R R i %,
il HC 55 B e 50 oy He i DRAIESL N B T8 BHAR A,
16 “CHiR, b H L.

3 #ERESM

3.1 AR-DBD EBRRIEEHFML

R T HARKE S Y — B A, X
MRk R AT AR A1 IPTG 5 S v B 047
22350, 439 0. 2,0. 4.0, 6.,0. 8 F1 1. 0 mmol/L ¥
IPTG 400l 25 CA&MF TSR 20 h F1 16 C 444
THEEFE 24 h EATIE TR X 10 SR T R R
A3 AT R R L AL TE . 152089 SDS-PAGE
0T RIEFEEA FRAE B, HE 25 C/K
HERARBMT 16 CHRUTHEAREE, A
[f] IPTG (1) B %o A (1 3R3A m B B KK 52 ).
F, FA1EE 0.5 mmol/L IPTG, 16 CiE S
24 h3k %35 AR-DBD.
3.2 AR-DBD EHH4L

R T ARAG R AR R AR, TR A AR A
BFAERR 0 N Sl A T His Fr2&, DI@E S H 5
Nt B FE MR 45 S 3 alifh, 4rirss 5
I~ AR-DBD £ 1 Histrap FF crude @lifb 2 )5
SRR Z 24 (B 1D AFIT45 5 TAER
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1+ S M B LR Fr 91 i 2o AR DG AR PRy I
AR A MNERA AN 9.3 iy, fE4ifb sk
fF R IR, TR Hitrap SPFF db47 FHE T
s SRR E A AL Z s . R AR

FE AR 2) HERPLRAIE 7. [
o TRMIE L I HLREE 28 il B T Y

A

0.1 mmol/L 0.4 mmol/L. 0.6 mmol/L. 0.8 mmol/L. 1.0 mmol/L
kDM A A, B B, C C D, D2 E E

e s,

FEAR, AR S UIE, A TREEANEE
FFORUEER U i B2 55 06 PR, A S50 I B 1 b A
T 5H RN e ok aifh g f. i —24
{di FH /> F 0 Superdex 75 100/300 GL #ifbHE H .,
AR R 21 44T SDS-PAGE 43, 28 H 464
m (B 3, G T EAg s TR

B

0.1 mmol/L 0.4 mmol/L 0.6 mmol/L 0.8 mmol/L 1.0 mmol/L
kD M A A, B B, C E,

<+<AR-DBD

B1 RE#HFEM4T ARDBD #9%& & & ik

A: 25 CiF% 20 h;B: 16 CifS 24 h; M: A FREFRC.
Fig. 1 The expression of AR-DBD under different conditions.
A: 20 h of induction at 25 C; B: 24 h of induction at 16 °C; M; protein marker.

— GER i - &l
oAl Sps Pri\H EAG A SDS-PAGE:

mAU
500 PERRIEALSY 400
M3 4 56 7 8
400 300
300 200
200
R 100

100 R-DBD

0. 1 0 1

20 30 40 50 60 mL 10 20 30 40

VR St DS pAgHR
MO 3 512 ‘

120 oLy
M7 8 9 1011 12

RR-DBD .“.“' AR-DBD

A Lobbbll
6 70 8 wL © 0 20 30 70 ml

B 2 AR-DBD #iftit£2 & 2144 SDS-PAGE 547
ANETBEFERZHHEL T, O RIS, 3.5.12 23 FR IR (94053 4 5 5 B: Hitrap SPFF 8 BH B F 3 At 25 54347, 3.4.5,
6.7.8 43 B F R RIS AL 53485 5 C: super 75 43 FHi4EALEE M, 7.8.9.10,11 S0 R BT 245 SR 5
Fig. 2 SDS-PAGE analysis of fractions during the purification of AR-DBD protein
A Purified protein from Ni?* ion affinity chromatography. O stand for proteins flow through. No. 3, 5 and 12 indicated the collected
fractions; B: Purified protein eluted from Hitrap SPFF column was subjected to SDS-PAGE analysis. No. 3, 4, 5, 6, 7 and 8 indicated the
collected fractions; C: Purified AR-DBD protein from super 75 column., No. 7, 8, 9, 10 and 11 indicated the collected fractions.

¥

A 3 AR-DBD 5 ARE & & &4 db 1k

Fig. 3 Crystal complex of AR-DBD and ARE

3.3 AR-DBD 5 ARE £ & @& kI i
Rl EO R R o (B B X R R /R LN Ok )
e . AR-DBD J2 i BE R~ (9 8 F X Ikl LI
LRI Zn® T AT E R AR . PITERE i rh 10
mmol/L #) ZnSO, A #§ B 15 8 11 6 2. ] In-
dex HT 5 AR AS i i) 40 16 25 HF Al 45
Frs A, JLIE T 288 AN AR AR A {2

TTARE MR, JyER, pH EHMZ% ik R,
PLSRSRAH Rl B2 b 5 1. i 2~3 w16 C s
Fi s TETUAEMF T IRER 21 S AR 10 T8 B AR 9 07 226
(2 F, EATIRAEE, R4S T LR AP I AR I8 . b
TR MR TG TCRL /NG IR (B 3 AT B T
ARCE 3 B1.CL) . Ak 2 500 5 3 Wb 1 744 45 F ik
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A &, % NRMSE SR DNA 2424

aa fa

MR RAZF IR vt B AN B S 2 1155

(3 A2) g ket (& 3 B2.C2). FRfi14158 ., sk
PTE AR K= 00 A TP HEFT 25 3L, B AR
T SR R 2 R4 7 I R RS, ks
(18 R 8 7R O R O S5 R, R RR R AR X R
T SR g5 1) 3

4 7 it

AR E kA T AR AR-DBD & H I i
Dyl & 1Ak X2 AT 55 030 0 B R AL ASBESE H Y
JER T HRSE AR-DBD 5 3 K B AR B A 4@ 52 ny
PLEE, JE it AR-DBD 5 Hmm oot ARE & &
YIR AR RSE AL, B 2N IR T T A IR B 1Y) 24
FBCTR AL, FeA 12kt alifl 72— % 1
) AR-DBD #E H. i TiZ&E H HE— a5,
YRR, AEW A D) 2 BIR R A, AR S
FAHUE A pET28a-SUMO £ AR 5, HAL S TE
T pET28a-SUMO 7EZK Y N ¥y A — 4> SU-
MO Fp%, ZbR2 ] R b A6 B9 28 i Recombi-
nant Sam II Ubiquitin-Like Modifier Protease 1
(SUMO Protease 1, ULPD)#], Hi%H§ H 4 His
PR, AT N SRHEM S 5 HinE H 5
B BREARENEA. Bl TR R
(16. 6 kD)sZmia 1 AR H R B TR, VIFEA
ST, BRI A R pET21a iy ik 84 gk 4713
ik. B RS fbZZ PR R i A Zn™ Fil ARE k%2
ER G, 1070 H R A LA R

R BRI I AR R B AR T, FAAE 2014 4E )
BCAPE ) E R B S — AT, HBEEF R
Ko IR AR NI RERA W T, 25 PCa &
Ji 3 2 B AL P AY [y 51 B 98 B 3 (castration-resist-
ant prostate cancer, CRPC), AR {55 Bt i
I FZRIARIT S LBD Ml DBD fE 1% (5 5
YT AR B T B2 HRESE . Hod, AR
LBD 1 s S5 8 /N3 2590 1 Bt Bk AR 31 1
R & D iR DBD 523 25 A 2
M G AL, b 32 R D RS B G
AR-DBD-ARE & FI R E &%. Hui i AR-
DBD 45 ARE (5 &4 S H 8 4.0 AT, R
B 552 ML E R R AL N AR, HE &
YR AR T B B 2 3.1 AL (A9 R AR 2
ST IORE I BER (2 A Z247). R BUIEAI A UE
AR-DBD HAH2ZE — R R, HErk ik N
AR-DBD s(H 5 ARE 15 & W) 45 14 1 A & H
. 2R TR 4k # b AR-DBD 4 1 HE

WHRGREMZ R, WEEDE. Agaifh. X
Z5 N AR-DBD s H 5 ARE ()58 &9 A i o
ORGSR R T AR Z RME. 7EX A5 T, AT
FIBIEIE TAESCEL T 280k AT Wi ARE Fi14x
JEEFRE R AMS, BmBhERER&EE AT
VMR SO K R R AW AR 2 10 mg/mL, 1]
T2 AR AR K R T L, HEI IRk T AR-DBD-
ARE EHIRE S Y45 &1 2k, &A1
AR 30 3 G A 2 TR A R AR 1 O v R B R 1
PRI AR, DUBIARAS i 0T o 1 1A R 20 e v 1Y
Tt , xF AJE AR-DBD & H: ARE & & ¥Wi#k17
SERINAE 5 Az 0 s 0 25 T AR L RS B A5 A
FER.

MBS EE Rk R, | AR E & W ik
AN CUNITE SN OV SR B 2 N 2T R =X &1 BUE- S
WA A ST AR DT i R 25 4 B R AR BT R0 AL 2
ARG, FRATHIE , F AR A KRB F1E =
a3 AA PRSI, — ekl . T8 AR
AW AR A R R RE S R T R 4l A AR SR
ZHb ER TN Z A BGRVER T, ilin
A ORI Y B A AR A AR R AR R AR
SEHERR ). 38 L VR GE R A Y AT DA SR
MR AR EAE R, NS Bk 2 A
fn . T A S0 3 AN O A 2 1445 381 T o
MESYMIR, FTH TR X SFLams, L
ENE G SRS K, R 8 BRI IR T B A
B .
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