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[ Abstract ] Background and objective TLEI is an important protein in regulating Wnt, Notch and EGFR signaling
pathways. The TLEI N-terminal Q domain regulates the pathways by mediating its oligomerization and interaction with LEF1.
The aim of this study is to construct the human TLE1 N-terminal Q domain fragment in prokaryotic expression system, express
and purify protein TLE1 N-terminal Q domain and prepare its polyclonal antibody. Methods The sequence of TLE1 N-terminal
Q domain obtained by PCR from human lung adenocarcinoma cDNA, was cloned into the prokaryotic expression vector pGEX-
4T-1 containing Glutathione S-transferase (GST). Vector pGEX-4T1-TLE1-Q was transformed into E.coli BL21 condon plus.
The GST-TLE1-Q(1-136) fusion protein was induced by IPTG, digested by Thrombin, purified with glutathione-sepharose beads
and FPLC, identified by SDS-PAGE. Then rabbits were immunized with the purified protein TLE1-Q(1-136) for obtaining the
antiserum. The titers and specificity of antibodies were measured by ELISA and Western blot. Results The PCR identification
and the sequencing of recombinant plasmid demonstrated that vector pGEX-4T1-TLE1-Q was successfully constructed. The
SDS-PAGE shows target protein (14 000 Da) is the interest protein TLE1-Q(1-136). The TLE1 N-terminal Q domain fragment
TLE1-Q(1-136) and its polyclonal antibody have been acquired, with an antibody titer of 1:20 000. Conclusion Expression vec-
tor pPGEX-4T1-TLE1-Q is correctly constructed. The TLE1 N-terminal Q domain fragment TLE1-Q(1-136) and its polyclonal
antibody have been acquired. These work established the foundation for further biological study between TLE1 and lung can-

cers.
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B 1 EAFRPGEX-4T1-TLET1-QRIPCRE M EG ] ¥ &
Fig 1 Identification of vector pGEX-4T1-TLE1-Q by
PCR and digested with BamHI and Xho1l

M: Marker DL2000; 1: Double digest of pGEX-4T1-
TLE1-Q with BamHI and Xho1l; 2: PCR product of
pGEX-4T1-TLE1-Q.
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Fig 2 SDS-PAGE of recombinant protein GST-TLE1-Q(1-136)

M: Marker; 1: Total bacterial lysates pGEX-4T1-TLE-Q cells induced by IPTG; 2:
Supematant of the induced cells after supersonication; 3: GST-TLE1-Q(1-136)
eluted from the GST-beads by GSH; 4: Fragment digested by Thrombin; 5:
Intersted protein TLE1-Q(1-136); 6: Final purified TLE1-Q(1-136).

3 TLE1-Q(1-136) £ 5 fEHi R EIWestern blot¥E

Fig 3 Identification of polyclonal antibody by Western blot

1: Western blot of TLE1-Q (1-136) domain; 2: Western blot of negative
control.

E AifbAYTLEL N QLB I TLE1-Q(1-136) A (0.1
ug/mL ) EifL100 pLf B, BLISABLAKGN 2 7 i Ak
#r, A AT IS 0 151:20 000, X TLE1-Q(1-136)
B4 ARPURATREEED AT, T —4 o F Y
14000 Dal¥J M 4547, SHUASERARST, FIMXT RER I
B2t UERA & PR ey (3

3 e
Gro/ TLER JGAE M FE I 7, AGAY

DNAF 454, Mg aHEAMHEAERE S,
Xl 5 PR < K R SR A VE %), Groucho/TLEFR

O00dbgad
www.lungca.org



A [ il e 2R A5 20104E 11 H 5513455118 Chin J Lung Cancer, November 2010, Vol.13, No.11

* 1007

F 43 T HA IS 8 BEAR ST B RHEE S A3, 23 32
DL TR He i 1 5 A 24 B2 IR - R 1) £ 2R — K F 41 1)
WD40Z54 5 7 TN 130N 2 LR % . & A
AT ) QA I . HT AR IA S TLE 13 ik WD 25 44 35§,
HWRPW. EhEEFSEGIEME G, % E G YAN-Ki
FH 565 1- 13600 24 FE IR 2H A 1) Qs A6y dal ok 2 L2 Sy i 7
£, ATREMLEI A TLE Ll 2 67 F QZE M I i 24 52 A R T
HEIR Y BB IE , T B DU SR A ) 5 S M ), LR IE S
W BB RS G, TLE/Gro LB MM BRIk, e Jeht 5
PG, BT A TLE P27 50- 11013 2 SRRk 5L )
VU SRR IE BOE B DG E IO, kIR BRIk B Q
GER AN S TLE R LG 1 Z [ i DU SR AR A
WA B A Tef/Lefl . gp13055 55 N1, 251
S RS . ARSI B B TLE 15 1- 13603 24 FE R 7R I
TLE1-Q(1-136) R Q&5 #4378 - Beathd 3 ik i Ak AfF 5% .
R RGP RBIEEN, EOME/RTERE
MERZ — o EERATE I PS5 s [ 4 S 5 X
JE I, ARSI el m ) E 5 Bk
FERRE, MM mPUARRRE R SN Y, BT E S A
P i 4 2 L ZE IV B AT i PR e 22 17, FRATTad e 16 °CAIR
s, EHE O AR, H A LG E R
ek, B, MOMMEILIEMITE, FHEBIGST-taghy B
P, LEPIERTIENEHAEN; FGST-tagth i
PSSR T 2 A 5 . SDS-PAGEHE JKIIESE 34545 5
4l JF ) ] A B4 A P GST-TLE1-Q(1-136), AHX /7
#5°4141 000 Da, i FICGST-Tagh TLE1 R [ 11 Q&S Fa skt
REET RN B RIRRA, R F IR s ; HGST
b2 (26000 Da) QZ5HIH, (14000 Da) B, HEL
B ETE A PO A2 b T BB 23 BUHT AR R R S e AL
R, FAT1221A Chaps i 2071, HF Bh4ERF 8 7RI W
YRR E RN A, I LA Thrombinfif V] £ R GSTHRZ ,
W LAG B AT TR 20414 000 Da, 4l & . FESE
5 FeE ATVA I TLEINSG QA5 4 A 1 TLE1-Q(1-136)
FzsifbiE R R, BRIl &ZE N2 swkEd
&, ELISAKG SN H71:20 000, ZWestern blot 5 4lifk &
FITLEL-Q(1-136) feie 4 sc th ALY, S Ias i) —3k,
WESEFRATHUMA T e, HEAT & B R R
TLE/GroZ 5Shh, EGFR. Notch%%Z M5 518 11
ALY, fEfE S EgiGie . maEsiIiiG & 8 554
P P R R B EEAE A, TLEWE N DL {55 %
P OCERIA R A, FEHLH 2 — s 2 i TLEL N Q45 1)
IR 455 Tef/Lefl . FoxA, c-Myc, PRDIZFAHISCHE A5 AL

B SR VRS D FIE PR R, sl T D0 SR AT b e S A1 i
EEY, Sk H SR SR EYE, SIRERAE,
iy 35 45— R A A BN A, (R RS HTBL
il AN 43 B . AR SEIBIE ST ) ] £ TS TLEL Nl Q.
SRR I TLEL-Q(1-136) ML Z vl diik, AT T+
JEEFXTTLEL QE5HISIN R 25/ T REDTSY, T M TLE1S
S5SNI, BRI TLEVZE MR 09 & A= R SR b i
VEFHZEE T AR ST S At o

2 & X #

—_

Yao J, Lai E, Stifani S. The winged-helix protein brain factor 1 interacts with
Groucho and Hes proteins to repress transcription. Mol Cell Biol, 2001,
21(6): 1962-1972.

2 Brantjes H, Roose J, van de Wetering M, et al. All Tcf HMG box transcription
factors interact with Groucho-related co-repressors. Nucleic Acids Res,
2001,29(7): 1410-1419.

3 Levanon D, Goldstein RE, Bernstein Y, ef al. Transcriptional repression by
AMLI1 and LEF-1 is mediated by the TLE/Groucho corepressors. Proc Natl
Acad Sci USA, 1998, 95(20): 11590-11595.

4 Chen G, Courey AJ. Groucho/TLE family proteins and transcriptional
repression. Gene, 2000, 249(1-2): 1-16.

S Hasson P, Egoz N, Winkler C, et al. EGFR signaling attenuates Groucho-
dependent repression to antagonize Notch transcriptional output. Nat Gene,
2005, 37(1): 101-108.

6 Hasson P, Paroush Z. Crosstalk between the EGFR and other signaling
pathways at the level of the global transcriptional corepressor Groucho/TLE.
BrJ Cancer, 2006, 94(6): 771-775.

7 Buscarlet M, Stifani S. The ‘Marx’ of Groucho on development and disease.
Trends Cell Biol, 2007, 17(7): 353-361.

8  Allen T, van Tuyl M, Iyengar P, et al. Grgl acts as a lung-specific oncogene in
a transgenic mouse model. Cancer Res, 2006, 66(3): 1294-1301.

9  Terry J, Saito T, Subramanian S, et al. TLE1 as a diagnostic immuno-
histochemical marker for synovial sarcoma emerging from gene expression
profiling studies. Am J Surg Pathol, 2007, 31(2): 240-246.

10  Song H, Hasson P, Paroush Z, et al. Groucho oligomerization is required for
repression in vivo. Mol Cell Biol, 2004, 24(10): 4341-4350.

11 Chen G, Nguyen PH, Courey AJ. A role for Groucho tetramerization in
transcriptional repression. Mol Cell Biol, 1998, 18(12): 7259-7268.

12 Ren B, Chee K J, Kim TH, et al. PRDI-BF1/Blimp-1 repression is mediated
by corepressors of the Groucho family of proteins. Genes Dev, 1999, 13(1):
125-137.

13 Arce L, Pate KT, Waterman ML. Groucho binds two conserved regions of
LEF-1 for HDAC-dependent repression. BMC Cancer, 2009, 9: 159.

14 Gasperowicz M, Otto F. Mammalian Groucho homologs: redundancy or
specificity? J Cell Biochem, 2005, 95(4): 670-687.

1S LiuF LiuY, Li D, et al. The transcription co-repressor TLE1 interacted with

the intracellular region of gpl30 through its Q domain. Mol Cell Biol, 2002,

O00dbgad
www.lungca.org



+ 1008 « A il 2% 5 20104E 11 H 5513455118 Chin J Lung Cancer, November 2010, Vol.13, No.11

232(1-2): 163-167. aspects. Trends Biochem Sci, 1999, 24(2): 58-63.
16  Hartl FU. Molecular chaperones in cellular protein folding. Nature, 1996,
381(6583): 571-579. (Wi : 2010-07-29 f&JAT: 2010-08-31)
17 Perutz MF. Glutamine repeats and neurodegenerative diseases: molecular (A3C4isEe ®BEEE)
N 7%
>,
* { I

«q:.ﬂﬂi “TIL.\>> %&Medhnel‘l&%

20104E7H , %435 E National Institutes of Health#/L #4752 f1 4> The Literature Selection Technical Review
CommitteelT5E , FEHUIEI 2 . i85 Wh 2 PR R B 2= S L Bt ) (P 24 ) , 1E Pk Medline/
Pubmed/Index Medicusl{5f, i ohak (e ) . (P2 ) 5 3 IE B Medline 557 (19 55 = AR [ 2 %Ml 4
T, AR FREME—— AR IR £

(Il i 22 s ) 199847 H FAEPU R R Mg 55— R Be 1 1), J5 F20074F 18 A RHE AR 2 a =
FATGER T3NSR A FIPALAI0 SR T, Gt WUE S Ze 23 A B TAEN B ida, %7i<
JEE AR R © 2O E A R IR AR T 22— AEITILCE, (hEfRE 28 ) S mp b s et
FAZ BRI | Ab243CHH (CA) . EMBASE/SCOPUS, CAB Abstract, CINAHL, CSA, GH, HANARI, Pubmed/
Medline%§ [F N 71 ZAG R R GMOGE -

Pubmed 482 i 32 [E [E 7 A HR(F Brfuly (NCBD) JFA Y T4 % Medline , PreMED-LINEE FE(11%]
KR AR SE . Medline 235 [ [# vy 524K 4347 (U.S. National Library of Medicine ) ¢ 8 2 ()5 B U8 22, %
WA PR R B D AEREERIEAN R Ok T R 70 2 AN EZCFIHLIX 4 00043 R AE e
ST, BT S A HL 00074345, BRI F19664F,

(HEfE A ) A Medline/Pubmed ¥4, J& X PR AT 28, TCRERAA TN #E— Dk R 2
PERGFIFNL . WEsE— o, [t SR ISR o FAT TS 1y k25 5 R SRR Bl S AT 1Y, [t
LRGN RIS 8 AR A8 SR PR R, G Ay v TR i MOl A B 4R A3t s S A I
%!

CH E s 2 ) i
20104E7A

O00dbgad
www.lungca.org





