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[Abstract |
MBD of human methyl-CpG-binding protein 2 (Mecp2) was optimized for E. coli preferred codons. The codon-optimized MBD coding

Objective: To express methyl-CpG-binding domain (MBD) recombinant proteins in E. coli. Methods:DNA encoding

sequence was synthesized,and then was subcloned into pGS21la to construct recombinant expression plasmid. Recombinant protein
expression was induced in E. coli Rosseta-gami (DE3). Recombinant proteins were detected by SDS-PAGE and Western blot,and
then purified using Nickel-affinity chromatography columns. The interaction between recombinant MBD proteins and methylated DNA
was analyzed by surface plasmon resonance (SPR). Results:Enzyme digestion and DNA sequencing demonstrated the prokaryotic
expression vector carrying codon-optimized MBD gene was successfully constructed. SDS-PAGE and Western blot results indicated
that recombinant MBD proteins were expressed in E. coli. Finally,recombinant MBD proteins with the relative molecular weight of 38
000 were purified by affinity chromatography. SPR analysis demonstrated that the recombinant MBD proteins could bind methylated
DNA specially. Conclusion; The prokaryotic expression vector carrying codon-optimized MBD gene was successfully constructed, and
recombinant MBD proteins were expressed in E. coli scucessfully.
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binding domain, MBD), J&H. 5H 3fk DNA 254
KX, T MBD HATHER455 AL DNA
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AHFFEXF N AL CpG 454 1 2 (methyl-CpG-
binding protein 2,Mecp2) ) MBD X 17 %5 4 {ifk,
BN T A7 U DNA S 28 5% R A A pGS2la,
TERIFT R 30K, 385 T MBD B4 A,

1 #RFnAiE

1.1 A

kL pUCS7 .,pGS21a M4 E W E. coli Rosetta
(DE3) ¥ WA ZERAE, FRHIPEN VIS Nde 1 F1 Xho 1 |
T4 DNA E30F DNA 53 B rifEd) (H 2R TaKaRa
N 5 BRI TR & | Bkl P i) S
His-Tag J PR (AL KARAF) s HRP FRic K
FYi R 1eG \PVDF JIE | 28 5T o ot i) A
ECL fb2# 2Ot & (32 Millipore A 7] )5
IPTG (_LiAE TR ) s B4k (3 E GE AR ; Ri4E
B F IR (surface plasmon resonance, SPR) 4= #)5 J&%
#ir UMPHO450 F1 405 BUAL 2.0 7 (JE5T Cytotrend
AT HE RGN HBS-EP(pH7.4) , % 10 mmol/L
HEPES, 150 mmol/L NaCl,3 mmol/L EDTA
0.005% P20, N-F2%T " FEW % (N-hydroxysuc-
cinimide , NHS) N-Z, 3 —N—(3- " H 3L 56 ) ik —
AV 1% [ N-ethyl-NP-(3-diethylaminopropyl) carbodi-
imide, EDC ] | ZBENE  BEER AN | 4 1113 H & A (bovine
serum albumin, BSA) 2 it il HBS-EP f#) 4k 27187 £
J9 2 IH Sigma A R, FIEAL DNA poly (,CGA)
124> 5-H s (5-,C), HiFE CAEF3h 5'-
GATC,CGA,CGA,CGA,CGA,CGA,CGA,CGA,CCA, -
CGA,CGA,CGA,CGATC-3" ; LA W IE (C) B AL 5-,C
RIS 9E T Hfk DNA poly(CGA ) DNA iy FifgAE T4
B
12 Fik
12,1 EAKKFAHE

FRE A Mecp2 () MBD Z3E/R)7 5, RAKE
FFEMRZ 12505 7 DNA B3, 40 5t 4 7
ISEINT AR, I ribE 224K pUCST, Kpn I Fil Xho |
XUV W 5 e 28 Rk 04 pGS21a, Py EE 4 3Rk
Bk pGS21a-MBD,, 8 2H 3%k 5 28 i U RN )
ik,
122 B&ABEXMATEA P kA

T F R UL pGS21a-MBD ¥4 ALIESZ S KIA AT
W E. coli Rosetta(DE3) , PRHCEAFE[E | HFh & 2N

R LB AR F:3E ,37°C, 200 r/min PR K
U H BUS R B 32 WFi 1:50 Wl mh 25 E N5 &
RIHEE LB 353 37°CHR , & D(600 nm) Ak
0.4 B, A IPTG ZZHKEEHN 0.5 mmol/L, 4k EEHR
K3t 6 h, B.OWUEEANEDIYEH PBS Vil 3 UOTE
B, BGE #HE BRI A K ARSI, 100°C
Al 5 min, BLOBCETE T SDS-PAGE HLIK
1.2.3 Western blot 3= IEF 40% & 09k ik

K 5% WIHRARIEAN 129% 1953 B I E4T SDS-
PAGE L3k , & 155 EDZE PVDF ), LIBT His-Tag B
PioA—H0(1:1 000) , HRP pRic FHL R 1gG S =4t
(1:4 000), fJi F ECL fb2% & AR AR I 1T
JR-PiikE G5,
124 F@EGHHIL

B 28 Western blot 3 UEA H W& A £ A 00 H
% ,4°C 4 000 r/min B5.0> 15 min; THA ) PBS BEi%
UUTE, B02= 13, A 25 mmol/L Tris-HCI (pH8.0)
B OIFIA 0.1 AT 10 mg/ml S HIE ,4°C FVEH
30 min; B BN 3 UK, AKX 10 s;10 000 r/min
4°CEL 15 min, WHE B3GR EIE AR A 428
PR UL AR . R VRN T SDS-PAGE LK
I Western blot 25E
1.2.5 SPR A4 & A

WRERGRE N 37°C, FEHM 10 wl/min, KL
0.4 mol/L EDC #1 0.1 mol/L NHS %% 75 pl,R4) )ik
FE, T30S 405 05 R RMHREE, UL pH4.0
FI B RN 2% M R B 4 MBD 2 & 40 pg/ml,
B 100 wl #EFEGIE, FE 100 wl 1 mol/L ZFERE,
EFAI R RSN O R IENL S5, LI [RIVE E
1 BSA A8 5y —akots VEXT R . B e s, il
AHEAEA , BL100 pl 0.2 wmol/L poly(,CGA)FI poly
(CGA) , Al it RE Tt A B 4 T3l [ B f
W23 (I |, JF HBS-EP fE NS % i, 45585
BT, PS50 38 PS5 |, AR BT
SEN RGN ARG IRZE,

2 & R

2.1 FATFHRA

K KT 22 19 25§13 11 MBD /i DNA
51, 4K 264 bp( 1), AT AR
202 FUE K RN B

B kI pGS21a-MBD i Kpn I Fl Xho 1 XUfif
YlJm , #53%) 250 bp F15 000 bp B4 B, 5 HAY
F B/ N—F(E] 2A) , 2007 k52 H 5
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23 FUEGHREREA
pGS21a-MBD 44k 09 KA FF i E. coli Rosetta
(DE3) 4 IPTG %35, SDS-PAGE HLIK /4T it /s e

(1) F 41 R PR3k (8 2B) , LB R 2 RE BT 4lifk
BEAE N, Ve SDS-PAGE HL UK Y 5E 45 1 iR
TEIT 38 000 AbA B— 2571 (& 3)

Opti: GCC AGC GCG AGC CCG AAA CAG CGT CGT AGC ATT ATT CGC GAT CGC GGC CCG ATG TAT GAT 60
Wild: ==T T- = GCG TC= ==C === === ==G ==C TC= ==C ==C ==T ==C ==G ==A ==C === === ==~
Amn: A S A S P K Q R R S I I R D R G P M Y D

Opti: GAT CCG ACC CTG CCG GAA GGC TGG ACC CGT AAA CTG AAA CAG CGT AAA AGC GGC CGT AGC 120
Wild:=--C ==C === === ==T === === === ==A==-G -~G --T -=G --AA-G --- TCT --- -~ C TCT
Amin: D P T L P E G W T R K L K Q R K S G R S

Opti:GCG GGC AAA TAT GAT GTG TAT CTG ATT AAC CCG CAG GGT AAA GCG TTT CGT AGC AAA GTG 180
Wild: ==T ==G ==G ====== === === T== ==C ==T ==C === ==A === ==C === ==CTCT === ===
Amn: A G K Y D V Y L I N P O G K A F R S K V

Opti : GAA CTG ATT GCG TAT TTT GAA AAA GTG GGC GAT ACC AGC CTG GAT CCG AAC GAT TTT GAT 240
Wild: ==G T== -== -== ==C==C-====G -=A === ==C ==ATC- === -~ C=-T ==T=--------C
Aminn E L I A Y F E K V G D T S L D P N D F D

Opti: TTT ACC GTG ACC GGT CGT GGT AGC 264
wild:--C =-G --A--T --G~-G- --G --~
Amin: F T vV T G R G S

K1 #H Uk r) MBD &5

Figure 1 The nucleotide sequence of MBD with optimized codon
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Figure 2 Verification of recombinant plasmids by restriction enzyme digestion and SDS-PAGE electrophoresis analysis of expression

products
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Figure 4 Western blot analysis of recombinant proteins
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Figure 5  SPR analysis of interaction between MBD and

methylated DNA

DNA Ak BRI J5 325 1] 43Sk R ), — &
WAL S E BT, R T WA R A ]
Ha R S AL M Mg e Ak Ry PR IEE | TS 028 FH Ak
FeLmz e ) SRR R ARSI i L AR R S R 18
M e R R SRR RS PE PCR T AL R Sk oe
JerE R PCR %5, “JRAF MR ERE, FEA.
@ ¥ DNA 2 R ma 5t | 8 6 sk E 7 B ), 5241
I 5 IR AT U I 7 ) e SO €35 ;. @RI
DNA FH 3 A gOR% i) RIS il 14 P VTG Hpa T DS SRR
(IR 2408 Msp 1 T46 DNA B BRI Py DB ; @A
FHRR S ) R g R A4 5 R Ak it i 2 () ) e
PR B () e 2 5 55 S WA IR A fh
AB A AN BRI P Tl B AT AR AR R H i
FHAR i

BRAT 1) HE A ARG 0 510k s A A 45 1 O A
B AR E MRS B = RO (i i 1A
I 0%  BRBER i Sy 07 vk HORe e ALY i
W I ALD B X PR A T A TSI RIS ] 1 A 1) il
AR A6 I P DDA 5 A0 1 R AR S B
GRS AT T BUBR R R 25 5, Bl H i)
AR Sk, WKAREAE L B AR
o Bz e ALk PRIEREAN 8 42 R i DNA AR &5
2 s

T MBD fg ¥ 5 455 W 2k DNA, Shiraishi
SE 4R A MBD 2 BTk i % H R 1L DNA 119 12
B, FEICIERE L Zou ZEBILL MBD FEJZ Mk B 4L 2606
FR L DNA, LUGE i PCR I e 6 A ) R
b, FHT KinE A 202 W7, Gebhard® 1 Rauch 551!
KB T LA MBD &4 H 4L DNA 53RO 7 A4
A1 DNA H BRI R, ik Jr 58 SRR iy
2 LA R TREE

H AT, MBD 2 FIAE A1 DNA B 3L R, £ H
3 CpG 4593 K 1 2 (methyl-CpG binding domain
protein 2, MBD2) &8 FIE R JFR}, #R1 , B.4% MBD2
XFHIEAL DNA SRR, (BH SR AL DNA H
TR —E M GVERM, Mecp2 25— A
PRI Mecp ZIEML L, H: MBD X ANH 5 F 54k DNA
SRR i HAR e EGR 34 Cross S8 SR KA
P 3R T B Mecp2 1 MBD, F & 4 W 34
DNA, N TJ5426 MBD T AW 34k DNA o4
M, ARWFFEFER T N Meep2 (1 MBD B4 EH

TEFSEE HIRATHE A Mecp2 2 H 1) MBD X it
XF N AR P 8 T e 28 pGS21a Bk, 25K HE
R E L, BT MBD &R A7 KR
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