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[Abstract] Objective

Construction, Expression of hERa-LBD Prokaryotic Vector and the Activity of Expressed Protein

To construct the prokaryotic expression system of estrogen receptor « ligand bingding
domain (hERo-LBD) and to evaluate the estrogen receptor ligand binding activity of the expressed protein. Methods
hERe-1.BD was amplicated from the plasmid of hERa-LLBD by PCR, the identified PCR product was ligated with
pGEM-T-easy vector to generate pGM-T-hERqe-LLBD. After the confirmation, the hERa-LBD fragments were
obtained by enzyme digestion and inserted into pET-28a. The expression vectors were expressed in E. Coli to
produce hERa-LLBD protein. We mixed the hERa-LLBD protein and estradiol and bovine serum albumin conjugated
The amplified
fragment was about 1.9 kb, which was in agreement with the expected target fragment. Recombinant plasmid of

pGM-T-hERa-LLBD was confirmed by enzyme digestion and sequencing, then pET-28a ( + )-hERa-LBD was

antigens (E2-BSA) . then evaluated the binding activity of hERe-LLBD by electrophoresis. Results

constructed successfully. The expressed hERa-LLBD protein in E. Coli was observed and the expression amount was
250 mg/L after affinity chromatography purification. hERa-LLBD was confirmed to had estrogen binding activity by
electrophoresis. Conclusion The prokaryotic expression system of pET-28a ( +)-hERae-LLBD was successfully
constructed, and hERa-LLBD had the activity of binding.
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2%k hERo-LBD ik (#4 His-tag) i Greene
G. L. #42 (EEZ A K% HZH. KBirs
JM109 F1 BL-21( DE3) g T4t 5t & [ A= 8 oR 25
Al BERE S IBCY) R AL & A R T OXOID 2w
pGEM-T Easy. Tag-plus DNA., T4 DNA % 4% fif .
2F 1ML 3 11 8 11 (BSA) . Xho 1, BamH 1, Buffer E,
dANTP % ) T Promega 4\ #), Protease Inhibitor
Cocktail Set I M F Calbiochem 4 &), His Bind
Purification Kit i F Novagen 2\ &), pET-28a(+)
SR T 1 P 5 A ) RECA RS L SN E-B-D-
ACEFLIE T (PTG W Pt st k&R AW HE AR H
PR 7. UNIQ-10 A2 DNA i [l 50 & T k-
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Sigma A H]
1.2 %
1.2.1 hERaLBD AR &4 3  HSI Tk,
i O M ME R A2 1R hERo-LBD 2 1 4 ] 7 91 1%
i RERe-LBD ) E. F i 51 %, b i 51 4. 5
GGATCCATGACCATGACCCTCCAC-3"; F 7 3l
Y. 5'-CTCGAGTGACCGTGGCAGGGAAAC-3',
Sl Bl TREARAERAFR G, Y hERa
LBD Bk A A . 9 1 hERe-LBD P i Bt . il i
10 g/ LB W BE S v vk A6 PCR 473 7240 .
1.2.2 Rz T@AhuthiEs iz PH™-
Wz 10 g/L B0 &k 1 Uk A s, ] UNITQ-10
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fi 151 hERo-LLBD PCR 3£ [H K Bt fil PGEM-T-easy
RAIT 4 "Cal ik 45 . 4 3 432 ) e Ak 3 )2k 2 25 40 g
oL HEAT R RO B AR S A B AR Y . pGM-T-
hERe-1.BD 4 ki % AL i D) J& » 3% Bilg A=) T 7%
FARERAFIMF . H BamH 1 Ff1 Xho 1 FE & #H:
W% pGM-T-hERa-LBD Hl pET-28a(+) J§i ki
G3 HEAT BRI L ] T4 DNA % 422 ilg 1) 1 i 20 3% 5K
AR,
1.2.3 JmE#4 EL 0.1 mol/L CaCl, fjEZ
YA 100 oL A 100 L A4 # #Y R 3%
W, VK 30 min, 42 C KR 90 s, B FEAT KB
3 min, fifi 5 5% A 500 pL LB &R 37 3, 37 °C,
100 r/mindi % #% 3% 45 min, % R E WM 4 pL
IPTG 1 4 pL X-Gal %K LB 0z A 8 3746 .
37 Cib K55 #EAT W 1 I 2
1.2.4 pET-28a(+)-hERa-LBD & 4 & ik #H 4k f£
XA FHRE KOCaWAELH pET-28a
(+)-hERa-LLBD 1) 5 3 B 4% 5% 2 Fh L £ Fp 2
5 mL LB W AR #5545 58 12~16 h(F 50 pg/mL
RIBEEZE) . 2EHMAT W43 6 BT 600 nm 341, Y
WG RE CAXME N 0. 5~0. 7 B, W 4 1 mL JJ T L vk
BF (4 X6 BERE & i IPTG (1 mmol/L) T3 F (4 35 35
Pirb AR RAE A 3 he ARJFI 1 mL iESY
0 (12 000 r/min, 1 min) , ¥ AR TTRE I F100 uL
) 2 X SDS-PAGE # it %5 ff W » 5 7K ¥ 3~5 min, 7K
BV AR RE R N TR H & A, H
120 g/L SDS 34 # Bk i H vk 4z DU
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WRETTBUE L 50 L BB REHE) o 25 F1 )2 B A 19
B MU R B 22 h i ok % 7 i SE0RY - 3 A5 A IR AR
TR 25 8 17K 5 A5 A IR IR FR Y Charge Buffer, 3 %
FEPRIAFLE Binding Buffer,
HEAMH & - HECIESFHEE 10 000X g &
> 10 min, ¥ F7 75 40 fd &% F K2 9 1 £% Binding
Buffer (4 100 mL A B # il 10 mL 1 % Binding
Buffer) , JFHOA vk o ifF 47 88 75 5 A A, T 28 4
o DNA #87Wr. 2.0 8, 14 000 X g, 20 min,
W 22 40 5 o R 0. 45 pm B4R D8 1 T R
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MEM R S 2R G . B n FRES K
A AR AL B R E Z BE-BSA IR 5T 5L (E2-BSA)
HEAERA OWEEEY o7 B A2 L K
hERa-LBD Hl E2-BSA 45 4 68 J1 . i H) 5 H 7
P£. ¥ hERo LBD Ji¢ US4 1 mg/mL Y%
W5 5 B SF AR R Y E2-BSA Ji A (hERe-LBD
T FE N 500 pg/ml. E2-BSA & i & ik E N
500 pg/mL) .4 CHt'E 12~16 h, #EFTIE B R
K Tk g 60 Mg P YK 5 FRL UK 85 RS HEA T AR YL I T AT
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2.1 hERe-LBD E E i 18
V519, UL hERa-1LBD B % %35 B ki
BiAR . PCR 934 J5 28 10 g/ L 3 A W 568 Je s Dk A 0
PIE0) hERe-LBD JeH R Be 2y 1.9 kb, 5HUH H
1) BRI —30 R AR R v 1 (B’ D
M 1
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1 PCR " #& hERq-LBD £ [
Fig 1 Agrose electrophoresis for PCR product of hERa-LBD
M: Marker; 1: PCR product of hERa-LLBD gene

2.2 pGM-T-hERe-LBD Hy#9 fniE b

W B8 T [l Wit ) & el i T A% 1Y hERe-1LBD
PCR 35 K B fl PGEM-T-easy 1R &5 4 “Cid#ii&
P B B Ak B 2 A A0 i L R AT A O B
AL IR AT PO 3%, U RERe-LBD (¢ PCR ¥~
H R BEA pGEM-T-easy #3821 » i 5% 3] pGM-

T-hERe-LBD ¥ #2 W, % % #k B I & pGM-T-
hERa-LBD 540 (1) 11 €8 16 7% . i — 2 5k (F 2) . 45
R PR A R TE B YA R, pGM-T-

hERa-1LBD ¥4k 53 .
1 2 M

2 pGM-T-hERa-LBD Wi ¥ 1L
Fig 2 Transformation of pGM-T-hERa-LBD
M: Marker; 1, 2: pGM-T-hERa-1.BD

2.3 EHRIEFA pGM-T-hERa-LBD i FF 51 il E
PEEL B3k 3 AN H W PCR %@ MM B4
FikFk pGM-T-hERo-LBD, 3% |54 T4 4 T2
O3 FVHEAT P A0 E . 0 45 2R T DNAMAN 4 {4
AT PR B BREAR , FH Vector NTT AdvancelO #k
1% 7 B HEAT 40 BT L HE X, 485 5 s, i i ) 4 A E
HIFF (NM_001033954) — 3 ,
2.4 pGM-T-hERq-LBD #1 PET28(+) & N EG 1
%} pGM-T-hERe-LBD 1 PET28 43 %Il #f 47 %L
fi U1, 15 3 47 A &5 Pk K % 1 AERo-LBD 1 4 &
PET28 H K B (& 3),
1 2 M

& 3 pGM-T-hERe-LBD #1 PET28 X &5 1]
Fig 3 Double enzyme digestion of pPGM-T-hERa-LBD and PET28
M. Marker; 1: Double enzyme digestion of PET28; 2. Double
enzyme digestion of pGM-T-hERqa-1.LBD

3, PkaE 1 i AR S &IE PET28, i T
it U] T O B AE X 43 BT i A /N ) Bk BE AR O
BRSO B R — AT WL s Ukl 2 oA X 4y
T BN B A5 O #E Al R K 3 9 AERe- LBD
FE R B (1.9 kb, 8K 1 454 )2 pGM-T-hERe-
LBD i 9] i 4 4 53
2.5 hERo-LBD DNA K 5 pET-28a(+) &2
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. W i hERe-LBD DNA F Bt o] UL #1 pET-28a
() Zb 1 oK i 3 2, 8 A R kL pET-28a (+)-
hERa-LBD., 4k J5 $k % T # £ HCTTRL F 17 HL K 56
HECE 4), 7] W, pET-28a(+)-hERa-LBD B £ i 3
B ARF) JM109 F1 BL21(DE3) &2 S 40t .

1 2 M
(bp)
21226
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4 hERe-LBD DNA F #1414 pET-28a(+)E KL
Fig 4 The transformation of pET-28a(+)-hERa-LBD
M: Marker; 1: pET-28a(+)-AERa-LBD from JM109; 2. pET-
28a(+)-hERa-LLBD from BL21
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WS Bis Ukl 1A P4 A 4 F L3R
NI FEAFAE 1.9 kb &b, 455 hERa-LBD DNA F B
A /N, BB hERaeLBD DNA B B O & &S T
pET-28a(+) s hERa-LBD J§ #% 3 1k #% 1A #4) #2 i
.
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Fig 5 Enzyme digestion of pET-28a(+)-hERa-LBD
M: Marker; 1: pET-28a(+)-hERae-LLBD
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mE 6 f] UL IPTG 55 )5, S AL 40 0 h 8 &
R HARX 4y F 2 30 X107, 5 hERe-LLBD
FEAMX o FREMHT. RIFEFHEAEIZENA
ST o Uk B T A A0 P P A A R A A A
R,

WE 7 FiR . 244k )5 i) hERe-LBD £ 5 & H

dAifERE . REASE L. 4ifbF hER«-LBD & H
FIKA A 250 mg/L. ¥4 5 hERe-LBD @l & & 1
WREEZ) R 1 800 mg/L,
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B 6 FARKRIE™ME SDS-PAGE
Fig 6 SDS-PAGE of recombinant plasmid expressiom products
M. Marker; 1: The expression product of plasmid after
inducement; 2: The expression product of plasmid without

inducement

L1

7 hERe-LBD 4 {4 % ik 45 ) SDS-PAGE
Fig 7 SDS-PAGE of purification and concentration of hERa-LBD
1: 2 mg/mL BSA; 2: 1 mg/mL BSA; 3: 0.5 mg/mL BSA; 4.
0. 25 mg/mL BSA; 5: Concentration of hERa-LBD; M: Marker

2.8 hERe-LBD iFHHLE

H 8 AT WL, E2-BSA & 14 B W U 55 .
hERe-LBD # [ %407 A BT s 55 . 7] W, E2-BSA 5§
hERe-LBD # & 4 T #¢ 5 P45 4 . Bl hERe-LBD
BB BV R B AARSS AT

1 2 3

=

B8 Jraik k4 il hERe-LBD F A KT 4 & i
Fig 8 Detection of binding activity of hERa-LBD protein by non
denaturing gel electrophoresis
1: 20 plb of E2-BSA (100 ng/pl); 2: 20 pl of hERa-LBD
(100 ng/pl) s 3: 20 pl mix of E2-BSA and hERa-LLBD
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