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Effect of Different Tags on Pulldown Assays Implemented by
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Abstract: Pulldown assay is an in vitro method for studies of protein-protein interactions, in which tagged proteins are usually
expressed as the bait to enrich other proteins that could bind to them. In this technology, the GST tag is broadest used for its modest
size and hydrophilic property. In most cases, the GST tag could increase the hydrophility of the fusion protein and help to avoid the
formation of inclusion bodies. However, in the other few cases, the target protein may be strongly hydrophobic or have complicated
structures that were hard to fold and assemble in correct conformations without champerons, and even the existence of GST tag could
not make them soluble. These proteins were always expressed as inclusion bodies and had no functions. LMO2 was a small molecular
weight and insoluble protein, in this study, GST system and MBP system were used to express GST-LMO2 and MBP-LMO?2 fusion
proteins, respectively. We found that GST-LMO?2 fusion protein was expressed as inclusion bodies whereas MBP-LMO2 fusion pro-
tein was expressed in soluble form. Moreover, the production rate of MBP-LMO2 was also much higher than GST-LMO2. Then
MBP-LMO?2 fusion proteins and renatured GST-LMO2 fusion proteins were used as bait in pulldown assay to study the interaction
between LMO2 and endogenous GATA1 in K562 cells. Western blot analyses showed that both of these proteins could bind to
endogenous GATA1 in K562 cells, but recovered GATA1 protein by MBP-LMO?2 fusion protein was much more than GST-LMO2
fusion protein. These results suggest that using of MBP system is a helpful attempt in the case of studying small molecular weight,
strong hydrophobic proteins.
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B BAE FAEAE AR B4 40 Af 9 A A v
ik, I DNA BYEH . S5 B E 40 M ny AR
iU N R L DO & i I R LRk s - & D50
ARSI R EAZOVE R . B A A AR
MBRESRAVE R T AR AR EE TR, &%
BRI R T 4L R EE R N s 2 —

A R AU — AT 2 AT E A
AR ELAE TR Sh S2 30 R, H T KR 7 16 7
(R AH B AR 1T . 80 AH AR FH 45 4 D e 2
R P TR A AR A P e AR S R AR R A
PR SHEFE A KRB RHBHEEREN. H
T H 09 2R FUAR 2 A T IR 408 2 5% A% il (GST) A
2 ST R (Hise) bR | i 480 35 1 (Trx) b %
o GST AR J2 H i e ) Z R FbR%s, A
I Rl B T DCVE R R AR N GST VIVER A (GST
pulldown), FZJEESHEE A S GST &R
Tk, FIH GST 54 Mt BRACHKA A Sepharose-4B
SR AN, DA AR v oy s Ak s S R A
MIEZEA R . GST ARZ5E H BEWS 1IN & 115
PRI, (R — 2R T, R IR A S AT
HEE B, R AR IR RS E O WA
Vi AL R AT XA, TV i 52 PR S 1Y S B T A
A WG S TS ARG, 45 5 B2 0 UTE SE KA R AR
KA PRI

5 GST UIEHARJFIAHML, 5EZFMss A&
1 (MBP)FR 2 il 65 (9 2R 25 1t mT LS 3 A2 R i
TE R 2% MR IE (amylose resin)4li Ak H AR B .A4FE FH i
B, FAIFRZ R MBP UL3E £ AR (MBP pulldown).
MBP & AR K AR &, % T AR Rl i &
ik, ARFIEFRI MBP bREETE S A b
i 32 2 P 0 OE A AT S T b AR LRI AR A AR AT
O, HSEF MBP ICTE B A FE R 2K 1 5 ) 4
YERH AR LA B 5 GST UL3E B A M LW 52,
I 8 A WLAR 1 AR 3430 3835 T GST-LMO2 #ili f
FE[1# MBP- LMO2 /il & 2 11, FIH GST ULiEfi A
Al MBP ULIEH ARUE T LMO2 5 K562 41+ N
JEPER) GATAL FEAMAHEAER, XA AR D
ek SHEA T T AL, A R I UTTE BOR Y T 4R
AL ) S
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1 HHE7 %

1.1 ##

N BEEE MR AN 2R K562, KIAAT I DHSaly
AL E T . RPMIL640 K G4 iE W H - Gibeo
oAl JEAZ R IBE AR pMAL-c2x il amylose resin [l
H New England Biolabs /A Al . J&#% 3% ik £ (K
pGEX-5X-1 Fl Glutathione Sepharose 4B #¢H I H
Pharmacia Biotech Co A, IPTG #1% D=2k
R250 § H TaKaRa 23 A] . GATA-1, LMO2 455+ EHt
{KIE H Santa Cruz A®], —HiWH Promega 2],
ECL Western Blot £l {71 &4 F Pharmacia /A F] .
A LMO2 A [R] ga B A =X 9 T Al ST R
(pcDNA-6B-LMO2) } A 5L 552 [ 1l
1.2 A%

1.2.1  FHH TN

¥ LMO2 B4t X A B MR SR R, PAIE
W IEAE 5 R A% 2 A 4K pGEX-5X-1, pMAL-c2x %
P My )5 k% 8 R R pGEX-5X-1-LMO2 Al
PMAL-c2x-LMO2,

1.2.2  GST-LMO2 # MBP-LMO2 /91%-F# A

W JEA% 238 Tkl pGEX-5X-1-LMO2 Fll pMAL-
c2x-LMO2 4 5554k 2] DHSarh, WA T3 &N 5 5
% 50 pg/mL 19 LB #5355 F L, F 37°C #5355 .
KH BEBR R P HE SR, 24 ODeoo=0.4~0.6, ¥ A K H:
7%, 37°C ¥5F7 2 ODgoo 94 0.6 B}, AIIA IPTG 2%
el R 0.1 mmol/L, 30°C i 315 5% 6 ho WA T,
% 10:1 A9 bE A 4 B 2L /% W STE buffer(50
mmol/L Tris-Hel pH 7.9, 0.5 mmol/L EDTA, 50
mmol/L NaCl, 5% Glycerol), #riBime, 2005 -
T UTTE, BUE T SDS-PAGE HLIK, % il
S,

1.2.3 @47 F1 GST-LMO2 #9241

2lifk#% Pharmacia Biotech Co 2 &) Ui B F#E1T .
BRI T 0.3% SKL B PBS ZE i, i
& J5 2¢ Glutathione Sepharose 4B 3% Fll 2 E4 7 4lifk.,
JH PBS ZZ vhifg 4°C &M %R 25 SKL.

1.2.4 @4 #F71 MBP-LMO2-C #9244 1£

4lifk 4% New England Biolabs 2\ #] 36 B 5 347 .
Bt U8 G AN B LIS EFEE] amylose resin B BEAE
b, A& A (20 mmol/L Tris-HCl pH 7.9,
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0.2 mol/L NaCl, I mmol/L EDTA) ¥4 44
MR, ARG 12 DRERIERMZ iR B (20
mmol/L Tris-HCI pH 7.9, 0.2 mol/L NaCl, 1 mmol/L
EDTA, 10 mmol/L Maltose) /i il & & (1, i

1.5 mL/min, XJ @752 & A PBS 28 M,
4°C BATBR L 20 . s SR G I 0.5 pg
11 10 % SDS-PAGE, Western blotting 5 1F H. 33k .
1.2.5  JI3ESLS

FIFH mRIPA(50 mmol/L Tris-HCI pH 7.5, 150 mmol/L
NaCl. 1% Triton X-100, 5% DOC. 10 pg/mL
Aprotinin, 10 ug/mL Leupeptin, 1 mmol/L PMSF)ik
Z4f#% 1x10° K562 Al S I 11 . # S5 malifb /5
) GST @& & (sl MBP @& & A 455
Glutathione Sepharose 4B ¥, amylose resin I# 5 454
2 h, EAVERARGGEAE, WGR%E4 GST
Al 5 8 11 Glutathione Sepharose 4B Uk %4
MBP Efi 4545 111 amylose resin Bk, 2351 5% 51
K562 LI T 4°C BIL s G 1. 45 &g nh
¥ (12.5 mmol/L HEPES pH 7.4, 120 mmol/L NaCl,

0.1 mmol/L EDTA, 0.05% NP-40, 1 mmol/L DTT,
1 mmol/L PMSF, 2 mg/mL aprotinin, 0.5% bovine
serum albumin, 10 umol/L ZnSO4)BE & WkL 5 ¥k, %t

10 min, Jf 15 uL SDS HIAESE nhilk 2 36 Ve %5 1
Wi ki k17 SDS-PAGE, #E % % 5 i 52 ik Ye {0 of;
Western blotting £l 5 LMO2 454 [ & 1% .
1.2.6 Western blotting 74 747

FEShETT SDS-PAGE Jii, HLFEHS BEAYERLF 4R
i, SRJG I S%BERE WY 4°C B, FRIEW,
AH 5% R U B m—$t, =WBEE 1 h, TBST
VRS 3 WUE, AR S% MR U #6 BRI — 40, 2
¥ 1 h, TBST Ve 3 s, ekttt
5min, EH B,

2 X
2.1 GST-LMO2 gd&5ZEHTE E. coli HEIFRIEFA
ahif,

DH50a/pGEX-5X-1-LMO2 4 IPTG 5 5%k 4 h
J&, ##47 SDS-PAGE Hik, & Sl ii e, 5R1%
S, FEHX TR 43 kD AL H BB A
SEAW, BN GST-LMO2 @& 5H [ k/h—
., HIKEHE A (Fig. DEs: BSRAMHEK

A4 ERERREAN 40%., ZBE M, 5
LA B F 38 FIUE iE4T SDS-PAGE HLjk, 4554
KRIEWEHILERA GST-LMO2 i &4& A, gk
T AR A7 . a2 IPTG B FIRE,
AR S IR, AR I S R) S O A Ak A A
KRR A HEARE . Hik, 12200
fa AR 4lifh GST-LMO2 & & 14 .
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1 GST-LMO2 @& EBHRIE
Fig. 1 Expression of GST-LMO2 from in E. coli DH5a
Total protein of induced DH50/pGEX-LMO2 without (lane 1) and with
(lane 2) IPTG; supernatant (lane 3) and precipitate (lane 4) of the lane 2
lysate; supernatant (lane 5, 7, 9) and precipitate (lane 6, 8, 10) of 27°C,
30°C, 37°C induced DH5a. lysate

W5 IR MR AR UEA T A 6 B 0.3% SKL
24, BRI BT IMA 0.6% Triton X-100
PLBE#E SKL 520 il 2 11 5 47 Bt H K Sepharose-4B
N RAYEFILES . GST-LMO2 ] 10 mmol/L & J5 7Y
BT RRGE S, 2B NTER 2 SKL R BEH Ak, i
A E TS T, GST-LMO2 i 4 4l i ik 5|
90%LA I (Fig. 2).
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2 SDS-PAGE ##fiéi{L i) GST-LMO2 Bt & & H
Fig.2 SDS-PAGE analysis of isolated GST-LMO2

Total protein of DH50/pGEX-LMO2 without IPTG(lane 1) and with
IPTG-induced(lane 2), supernatant (lane 3) and precipitate (lane 4) of the
lane 2 lysate, eluant of GST-LMO2 from glutathione sepharose-4B(lane 5)
and naturalized GST-LMO?2 (lane 6). The arrow marks the position of
GST-LMO?2. Protein marker(M)is as same as that of Fig. 1

Journals.im.ac.cn



890 ISSN1000-3061 CN11-1998/Q

Chin J Biotech

May 25, 2008 Vol.24 No.5

2.2 MBP-LMO2 & &R FTIELA L

¥ pMAL-LMO?2 = 21 k537 % Ak %] DH5aHr,
FAvERAbF4 IPTG #5345 6 h J5, 1T SDS-
PAGE Hiyk, #Ziimiiet ., SRIBREHE, 7
AN F 2y 60 kD Ak HBLH B A9i5 S 8 (A, TR
T MBP-LMO2 il 85 1 K/ —3, MUK )22
PR B EESMENEASD S RHEBEAR
30%. ZEHR T BRI, B0 A AR T AL ok
17 SDS-PAGE Hiyk, ZiREKH LiE P &H KEMW
MBP-LMO2 fili &85 11, Ui A R 5 DL B 2K
FETE(Fig. 3A).

A R R D B 4 Amylose Resin
(New England Biolabs) flJZ#r4lifh, ¥l 5 Uk 4E
A4 11, 61T SDS-PAGE, 2% T 22 ik Yy (4 i n 3K
37 B H RS E A (Fig. 3B), 4liEiAF] 95%
DL E ARG Ead ke b SDS-PAGE J5 4% % NC fii,
LMO2 H5SPEHiiAiEFT Western blot HilF . 455 T
Jn: AR FIE 4 amylose resin SR Fl4lifb )5,
A5 T B4l ) MBP-LMO2 Fill -4 % 14 (Fig. 3B).

A M 1 2

3
= = N
~ el
| £4 I :
e — (
==
—_—

MBP-LMO2
MBP-LMO2

-

—_—

3 MBP-LMO2 @& E&B R AIAREMG L

Fig. 3 Expression of MBP-LMO?2 fusion protein in soluble
form in E. coli DH5a/pMAL-c2x-LMO2
(A) supernatant (lane 1) and precipitate (lane 2) of the total protein
of induced DH5a lysate; total protein of uninduced DH5a lysate
(lane 3). Purified MBP-LMO?2 fusion protein after elution from
amylose beads was determined by coomassie blue staining (B) or by
Western blot (C) using anti-LMO?2 antibody

2.3 GST pulldown #1 MBP pulldown 23§35 3F
LMO2 EH 5 AR GATA1 &S

B 5215 i GST-LMO2 filt &4 [ b 7E A b H
Ik Sepharose-4B % Fl /v it b, =% J& % 55 FEE R
(0.5 nmol) ZifkJ5H MBP-LMO2 Fli& & (A [ 4k 7E
amylose resin & A 7 4B HEN, HH 1x10°
K562 4l il $2 YR & 5 ST ITIE S5, 4°C LAY
R, WRDIE R ARE SR A6 g2 vh
WPEV 5 G 1T SDS-PAGE 73, H GATAL Fi 5%
PEHUARIEST Western blot, 4371k GST # [1F1 MBP
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B VE R BT B . MBP-LMO2 S2E 4185 1 min,
1M GST-LMO2 SZEGZH IR 2 min, 52 R (Fig. 4),
MBP-LMO2 SZEH UIE T2k GATAL A B X
F GST-LMO2 55541, X 156 H] MBP-LMO2 4 5 5% (1)
GATA1 558871,

K562 cellular extract K562 cellular extract

02
GST-LMO2

MBP-LM

-9
=]
=

GST

4 MBPERE N GST KK
Fig. 4 MBP pulldown assay and GST pulldown assay
K562 cells extract was incubated with either MBP-LMO?2 fusion
protein immobilised on Amylose resin or GST-LMO2 fusion
proteins immobilised on Sepharose-4B. The resin-bound fractions
were analyzed by SDS-PAGE, then were analyzed by immunoblotting

using antibody raised against GATAI
3 itk

il A P TE 4 AR I AP R R TR i — A U
VR S A v A 9 2 10 TR B AR R A AR A S 6
A, AT ()0 gk A B R AT R
FURTBEAR EAE AR FNE 1 Q)ME SR AT
REAH HAE IR E AT A .

AR SRl B4R ET B D LMO2 2 R —FhoAs ]
WEA, wEEREPREEARET FATE ek
GST Fr%Z it LMO2 HH MRS Kk, 45 R K]
GST-LMO2 fil &8 1 EE R ARk, A
KA AT 2 1 . AN T IR A% Rk v i %2
[ UAE T AL TR A B TE B, W58 A i ok LR
T 1593k G A VR AR (14 T B 2 5 S B 1A T
D) RIRIES; 2) REAE SIS, 3) 45
SIE]; 4) BERIEFEYENR 5) TEBEEMHE T
AT 6) HHAFME R RE ., fELK R
h, RAESH LU LA, RibERREEE, B
JERCRARAR AR . FRATI RS i ik A A AR
B4 B0 A 2R AR S I A B 1, [RRR R I R
et P TR A CRSCH A 07 ) o L0t ol 0 o £ ) A2
P . A BEH K Sepharose-4B SEAIZMraifk . &
Br & 1S L IR AAS AT A GST-LMO2 @il & M .
MAIH MBP ZEFBRZE AR 5 1 4E 5 T MBP-
LMO2 @il & 88 R Al B, ke T AL IR AR TR 1, 8
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I AT REARAS T 2 (0 H R SR AR S5 H 1 LMO2 @ilts
EH. BiEFHEM LIS amylose resin 25 F14) i
afifb, SR 22 28 R Pk R AR A5 T K 4 T Y
MBP-LMO?2 filt& 8, e 1T 275 7 sl 284 7 % &
P BTG PR A 52 ) o 7 o AS (R B 285 1 45 2 11 L
FULTESL RS, AT EARREL: & N IR GATAL &
H(C A/ LMO2 MHEAEHE ), 1 H MBP-LMO2
A A EAWIRE GATAl EAWEZT GST-LMO2
A, XA TR B B L5 I (SKL) 1Y 25
BRASRANBEM GST-LMO2 @& & 3 & e i 1
E

AL R E R, L GST W%, 5
MBP #17#lA ik W EUGE T LMO2 K % i
PE, T 44K 9 MBP-LMO?2 il 4 & 1M T iE
SO AT LA v A5 3R A A P R A VR AR e, e
% 1 GST-LMO2 G & e . Bk T4k,
HAR MBP FRZEHLESK, FEA AT RE B b R 23 [l
BELZK N, (HiZZ5 R MBP Fr&7E i m iR e B B
) TP T () R 9 R 52 ) B 1 AR B 1 T RE DL R
AR Z A B A EAE R . R R R A A D
N

GST-LMO2 MBP-LMO2

TR R e
Jeyrig ERXAREEN 10 mg/L(1580%)

g ESHE DR TR
4
A ey 0 5
SEAMEN MRS R
otk ER AR

FRATA0 S22 5 il 3 P DLOE HAR XA S
AR ELAT A S P s 4 i R R AR AL T A R

o TR B i K P 5 T ELAS B A I A P 9 P R R T R
[, FeAT0 LR AT MBP #5250 MBP JLIER R,
B H AR TR AT, DT SN A W 5 R
Jo& 2 1) (R A ELAE o
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