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# % HY  FIRIREEE A3 R G, A Foxp3 [ BF UL AC R R ch did AR DR L T35 . ik R IE
HASP I PBMC, 41 $% mRNA il 53 §158 RT-PCR 78 A SR 1L PBMC P3R4 Foxp3 JE[R F I, alifb /5 i 4 28 pMDIS-T 4§
{7 TE 8, EcoR T \Sal 1 AU§T) pMD18-T-Foxp3 FIfEfFF k2K pGBKTT , [HISC™ 0% 4 , F2H WORL 44 4 pGBKT?-
Foxp3 , 5 1E 8, FH I 2 0L 025 M T AL R 4 TR ERE 78 AH109, 75 BB 1 15 F7 Sk [ L%E pCBKT7-Foxp3 £ AHI109 Hhf) 3R ik
T8, R0 L 5 (A A G AP IR BTG S0 fiE . 5% RT-PCR 44 Y DNA FEE2Y | 203 bp, K/NIEAf, 5 pMDIS-T
AR, I IR FEA B AR R pGBKT7-Foxp3 , I 1 45 4t 2 W] ¥ 41 56 4= 1 0ff, filh 5 DX s 2 A HE AE i . pGBKTT -
Foxp3 s (b BEREEAT A5 AHL09 , 7E SD/-Trp 47 1B & [T, 78 SD/-Trp/ X-a-Gal -4 [ 11 15 (0 5% , 75 SD/-His/-Trp/ X-a-
Gal SD/-Ade /-Trp/X-a-Gal V-4 AEA S, 5] AH109[ pGBKTT7-Foxp3 | 564k G zh | 3 e CF 4k AH109 A BA7 ik 0 A
H EWIE R S h e, 458 ka1 e W RE AR b IERG A JF R R AN MO T HE P FLAS 1 SR et AR TR Y
BT Ak 3Rk pGBKT7-Foxp3 , ] f J i B XUA 5 B G0 1 VAR, Sk 261 TR B3 DU 22 R0t Foxp3 A1 EL1EHIHR
EReErae St
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Expression and construction of “ bait plasmid” containing human Foxp3 gene in

yeast two-hybrid system

ZHOU Li-na, WU Jun, LUO Gao-xing, HE Wei-feng, CHEN Xi-wei, BAI Gan-ping, SHI Dong-wen, WANG Qing-
hong, YUAN Shun-zong, ZHANG Xiao-rong, HU Xiao-hong (State Key Laboratory of Trauma, Burns and Combined Injury, In-
stitute of Burns, Southwest Hospital, Third Military Medical University, Chongging 400038, China)

Abstract: Objective To construct a hait vector containing human Foxp3 gene in yeast two-hybrid system
in order to screen the ¢cDNA library of T lymphocyte. Methods RT-PCR was used to amplify the Foxp3 gene
fragment from the peripheral blood mononuclear cells (PBMC) with the primers designed in accordance with the
sequence in GenBank. The product was inserted into pMDI18-T vector. After verified with restriction endonucle-
ase digestion of EcoR [ and Sal [ , the vector was inserted into the “bait plasmid” pGBKT7 ( named as pG-
BKT7-Foxp3). After confirmation with restricted endonuclease digestion and sequence analysis, the plasmid
was transformed into the yeast cell AH109, and its toxicity and transcriptional activation was tested by both the
phenotype assay and the color assay. Results The amplified product of 1 203 bp was inserted into PMDI8-T
vector and proven correctly by double restriction enzyme digestion. Sequence analysis revealed that the fragment
was correctly inserted into pGBKT7 with a right reading frame and its expression in yeast was verified. Conclu-
sion The bait plasmid pGBKT7-Foxp3 constructed expresses correctly, and can not activate the transcription
of reporter gene alone in yeast two-hybrid system
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PEIFN Treg 1M IF 6 3R 07 S 7E 11 B S0 BRIE AR Scurly
ANELER B B, HEAAR ) CD4 T CD25 T 441 it 1 4 ik
b B CDA T 2 A 00 R B 240 L 4R
Foxp3 W] HE ) Treg 4N —MEAEYERRE > o UEMCHF
FETH ] Foxp3 Ji —F % s 0151, 32 5 44 T 2 40 4
Bk R FR THLIARY CD4 * CD25 * Treg, /35 CD4
CD25 " Treg 41 M 76 WG B# 1) % &, 40 JH 4 1k K oh fiE 4k
FE o SR Foxp3 3 X Ay 42 i Treg 40 % 77
BT el Ao o it 0 R e A A R, HL A R R A
47 JESEE E AT TR R AR A &R (yeast
two-hybrid system ) JEbiF 5% 5 AR BLAE F 09— B ik,
S Fields 55" @57 F 1989 4E. ABFFE L Foxp3
AR A AT R pCBKT7-Foxp3 , Jf: 1 2h st 5%
LI BF AR A5 R IR, A ] FH e B AL 38 AR G4k 5
Foxp3 AA{E I 14T F 560, A2 B Foxp3 #1156 Treg
290 M2 P A1 ) R R A9 4 T BILR

1 MREFZ%

EX S
WP P U EcoR 1T Sal 1 T, DNA 4585 DNA f5 it
7 F i Marker Tag % T ELNG T # {45 £ L & RT-PCR £ 7]
% TaKaRa RNA PCR Kit( AMV) Ver. 3.0 I 4 /% Takara 2>
A S 4 4 R 0 O L S 5 T, BB O M A B
G 7R 6 LA B R £ 170 W) 1 56 1] Omega 23 W) , K I T 14
DHS o Sy A5 58 (RA7 , ERE AH100 S i £ 3 ik 4 1A 11 3% [
Clontech 23 H] , 51917 WA e 90 5@ phy b ot = 18t 2626 4 B R
AR BTE L T 58
L2 EHASE atiA

PG 1 2 e e B2

1.3 45k o M3k
1.3.1 Foxp3 K [H i) v ¢ H V5 7 5 e i 1l AR AR A
S, F Ficoll 8 4 HE 1541 B A0 R I S % 41 S (PBMC) |
FEHHU AR L mBRNA, ] TaKaRa RNA PCR Kit( AMV) (1)
S SR RNA 5% e DNA B 5 RNA 1l 10 x i 5% buffer
1 pl,25 mmol/L MgCl, 2 pl, 10 mmol/L dNTP 1 pl,oligo( dT) 12
0.5 pl,RNase Free dH,0 3.75 pl, RNase Inhibitor 0. 25 pl, AMV
0.5 wlCEARRL10 pl) | ST 7 0% 244 :30 € 10 min,42 °C 30
min, 99 C 5 min, $RS5 T80 PCR SR 8 1] Taq B4 151
cDNA, #4f5 GenBank 23 4ji A Foxp3 [+ #58 PCR 54, 1
HOL XTGP Foxp3 G RED P91, 45 4 W E 26 ik AR (1) ) i
HE B TR A, (Rl E | WES 1 9 57 3 4 BT A EcoR 1 K
Sal 1 BEEI0L L, 51 97 9 4 F :5'-ACACCACCCACCACCG
CCACT-3"(4F1E),5 - TCGGATGATGCCACAGATGAAGC-3’
(#F5)5'-CAATTCATGCCCAACCCCAGGCCTGGCAA3' (14
1E) ,5'-GTCCGACTCAGGGGCCAGGTCTAGGGTTG-3" (N 7).
LA cDNA SRR, VA — X071 A 75— 48 4 1, 264 b : cDNA
1 ul, 10 x PCR buffer 5 pl,25 mmol/L MgCl,3 wl, 10 mmol/1.

1.1

ANTP 4 pl, IES AR 1445 1l (2835 100 nmol/1.) |, Tag fff 0.5
pl,ddH, 0 34,5 pl( GAf 50 pl) 95 C WPE S min, 551 .
94 °C 30 5,55 °C 30 5,72 C 1 min,30 PMEFHIG 72 C 10 min;
BEJSLASS |48 PCR SV P4 A AR 1l LA — 36t Py 5140tk
T35 2 0404, S 2 AR 1) i, ks a5 L

1.3.2  F4 ks pMDI8-T-Foxp3 (144 2t i % 5% PCR j=4)
ZRNNETEE I K 5 R B B — B0 R BT R,
A FH R [T g 790 6 T i e T 8 (AR i) S 8 A 1) 55 pMIDI-T
oA 1 T CaCl, B tb AR IAAF I DHS o, 877 0 11 B0 0
WFE: G T 4 3 AT B2 SRR, 28 A BI) 20 B 8 o i R B RS
SR TT ST S A 5 00, 5 A S L TR
1.3.3  iFMH F TR pGBKT7-Foxp3 (144 € Ko %5 & - it
T4 Jfi ki pMD18-T-Foxp3 B B £} 434 4% (& pGBKT7 4 % 42
FeoR 1 1 Sal T AUREYIIG , B0 HE Ha vk e 37 11T T, 45
it Al AR DNA R B, HT CaCly 22854k A KB 14 DHS o, A1)
HI pGBKT7 R AR 2 1 5 PH 1E v [, B I00 IR, R0t 1) 2 58
FRRE R AN b W, TEALTORE i 25 47 pGBKT7-Foxp3 , F % £ 42 ik 21
£ pGBKTT ()54, i 14 4 T7 sequencing primer;5'-TAA
TACGACTCACTATAGGGAGA-3', Fiifa |4 % 3" DNA-BD se-
quencing primer: 5 -TTTTCGTTTTAAAACCTAAGAGTC-3" %4k
A I G R R AR AT TR ST A AT HEA T S 2, 5 O A )
bl 4 ] P

L34 il A5 I B f A 5 4 5 T 2/ A Ak 1 I S e
AH109 R T 45 (10 ) 4 F it e B % 1 4, 4830 £ ( Clon-
tech ) PEAH -[HAE 45 A2 1 AH109 B 28 B2 fh 5 YPDA W47, {4
30 C Ki3F 3 d, PRI — M3ERE T 0.5 ml YPDA 1,30 C,
250 o/minflg F£ 8 h, e 1 wl $EFpF 5 ml YPDA i+, 30 C,
250 v/ min{lgdF 16 ~24 h, 24 D(600) =0. 15 ~0.3, % |3, i pE &
ET 10 ml YPDA tp 30 C,250 v/min 4642448 3 ~5 h, Y4
D(600) =0.4 ~0.6 Bf, Fif T ,700 x g L 5 min, JLIETE BT
6 mlFEH 25 T KT, F T ,700 x g B0 5 min, JU5EE BT
300 pl 1 1 x TE/LIAC ot SER45 R B, e B0 15 s, 35 iy,
BUIET 60wl 1.1 x TE/LIAC v il # ()22 40 M = E
1.3.5  WebRanMubtqe” 7 R 4 1071 £ ( Clontech ) i3t
W A, 50 l A2 500 0.5 pg pGBKT7-Foxp3, it A 5 wl i
SR PER herring DNA, LA 0.5 ml PEG/LiAc, 540 iR 21 )5,
30 CHER 30 min, 10 min 4] 1 ¥, AIA 20 wl DMSO,RA1JE,
42 CHEFT 15 min,S min {57 1 ¥, S gg0 15 s IR B3,
HE T 1 ml YPD plus Liquid Medium 1,30 C ,250 v/min fz %
90 min, By LB 15 s JER 2 13, 0 1 ml 0.9% NaCl 5 8, i
100wl B B, 5 T 0% 12100, 15 1 O00F 8RS &l T SD/-Trp
B FRELEER TR AE,30 C 2 ~4 d, BREUE K (H % > 2 mm) #
& | I I B ek 4R pGBKTT 5| ¥ ik 17 5% 8F (8 ¥ PCR, Pkt
i E P R Ak, S5 e Ak 15 TR 2

1.3.6 W41k pGBKT7-Foxp3 (1 & P45 [ 5 Wi 15 1 56
iET R TALT pGBKTT-Foxp3 FilZs 444k pGBKT7 43
AR S WELETE AH100 A LA I ; (] Bl HL Bk A% pG-
BKT7-Foxp3 Fil pCBKT7 {1 #1 55 [ %)) £k 42 Fh 2 16 SD/-Trp/X-a-
Gal SD/-His/-Trp/X-a-Gal i SD/-Ade /-Trp/X-a-Gal 45 |-,
LFE A R T
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2.1 E4f 4 pMDI8-T-Foxp3 64 # i & 3L % &
2.1.1 A Foxp3 JEIH A SE e 43 2545

BREERZHLIK 55 1 48 PCR ™ H) K/ 1 WK/ 2 1300 bp 55 2
5 PCR P43 K/ WA /N 1 200 bp, 5180 — e (1)

2 000 bp—

«—1 203 bp
1 000 bp—
750 hp*'

500 bp—

250 I\p —

100 bp—

M: DNA #7:4£(DI2 000) ; | ; Foxp3
B 1 Foxpl BF RT-PCR k4R

2.1.2 JH K pMDI8-T-Foxp3 (14t M 10 o 4% S Cif
T 48K 2R EcoR | Fl Sal 1 ALY KT o 9K 58 58 , o] DL i oy B
i BN 1 203 bp, SR ’“fll FHFE . LLTT 51918 A
WY | 4 LR AT S S L T 45 42 BLAST 4y BT HE 9 A
Foxp3 J7-41) ( GenBank 1D DQO10327) , W] pMDI8-T-Foxp3 g
(¥ 2) ‘

2 000 bp— +—pMDI18-T

1 000 hp—' +—Foxp3
500 bp—
250 bp—
100 bp—

M:DNA FrifE( DI2000) ; 1, 3. § 4] ik pMDI18-T-Foxp3 ;
2, 4: pMDI8-T-Foxp3 XLAG Y F5 1 =49
E2 WARK pMDIS-T-Foxp3 it =48 % E

2.2 E A4z pGBKTT-Foxp3 69 % & 25 F

PR TR LSSl # (K28 EcoR 1 Sal 1 AR T A ok % o
AR BN IE A, WAl A2l (B 3) . R e
Pk B A pGBKTT o] 7 (1 ) 7 4% Sl 3 5 0 A Foxp3 J5 41|
(GenBank 1D DQ010327) , # W] F 41 [fk: pGBKT7-Foxp3 #4481
h
2.3 THIFER A pGBKT7-Foxp3 LE S =0 g

T 20 A 1 355 U A 11 2 A TR pGBKT7-Foxp3 4% LiAe i

FEAL 2 A WERE T AHL09. Fil ] SD/-Trp -4 0 i 4 BH 4 52
M. R HIRERER L #R K pCBKTT 5| 4%t 5 Ak K5 (3 57 6 B P i

M#LSL RT-PCR Jy
EEET ASRE I PBMC th 3515 Foxp3 JEH, i 0. 8% Eillg

e CBERE I HR 2L G <3 d) JEFTRE B I 2% PCR e i 0 10k 15 £ 54
fb, 988 f A 3 (B 4) {1 1 200 bp gbXya] BLE] H iy 4407,
WEFE AR h

+pGBKT7

2 000 [\p—h
1 000 bp— «—Foxp3

500 bp—*

250 bp—

100 bp—*

M. DNA 424 (DI2000) ; 1,3,
BKT7-Foxp3 £ 8475 &) = 4
B3 FWHERK pGBKT7-Foxp3 Bt =¥ i ik @

¥ 48 i #2 pGBKT7-Foxp3; 2.4 pG-

M 1 2 3

o

000 bp—
«—1 203 bp

000 bp—

500 hp—’

250 bp—

100 hp »

M: DNA #RA4A(DL2000); 1, 2, 3 4% A4 3 5 PCR &4
B4 BEE AHI09 BEAFERL pGBKTT-Foxp3 H{FRIPAM
5= [E PCR F=Hy ik E

2.4 ®44F
sl
SR AL ) pGBKT7-Foxp3 F12s £ (& pGBKTT §44k
ABEEEAT AH109 L8 £ SD/-Trp P-4 v A= 1 HH 1) B0 o[98 5 e
Bt AEOH T, 0] pGBKTT7-Foxp3 % AH109 JC a1k 44 1 ; 4]
7% pGBKT7-Foxp3 (19 AH109 £ SD/-Trp/ X-a-Gal i |- K1
F1fa 16 % , /£ SD/-His/Trp/ X-a-Gal . SD/-Ade /Trp/X-a-Gal F-
b ASRE R ﬂl [ 1 pCBKT7-Foxp3 H A7 (1 800& 15 &
AHI109 [1E . 56 fy dt a1y pGBKT7-Foxp3 fiE# 1S H] T A%

PR 45 pGBKT7-Foxp3 # &M 5 4 # &

BEWL A% 28 R 45¢i JIan’JHIM {1 HI 8 11 0 ok
3 itig

W B A% AE FRGEHE AN A A BT 58 A6 106 20 o {4
WMfﬁMame7MmmeH%Fﬁ”“{ﬁ
LA R T Emia . RS R UE
YIlEaE b AT 4\“‘“]HH1CM|JLN 2411 U P ) A
FAE, i Hoad 8 HIR A S8 A A C1 i, & —Fb
HATR e R BUE AR E AR Z MOE R A . T
Ut FRAT UL B XL 28 1) 7 325 4 Ui i Foxp3 (19 4 1.
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TEREE T, IITHEN S Foxp3 S P (1) D) BE 1 (A

2003 4 Rudensky , Ramsdell FI Hori ZEHF5T /N4 1)
WERH Foxp3 £F Treg 4 b 45 51 ik, 1L Foxp3 1F
Treg #1 MU (1 % 5 M2 BE B A &0 7% 1970 L Foxp3
(forkhead/winged helix transcription factor) i SR 3k/
PIPARIEERE S AT A T A & F R AR
FEAEM . BT Seurfy /NEURAE T Foxp3 BE A ) %8
A8 S EL CDA T 2 A 3 ) O EEL 24 0 B s, 6
A RN 2 45 B AR R . A R Y Foxp3
ZREAR ] 7 | N A IR A 1 SR 2R AL A G A
s X e KPR SR A0 (IPEX, AR X et (i
K A Sy e — AR AR R ER A AL, XLAAD) | R B R 2T
R B S AT B SV N I R A
1 AR PRAp A AR AR 92, EL7E — 26955 191 Uk WA £ A7 ™ 50
(AL 5 SO, AR TR AE | )7 25 R AR R T 4%
SE L MEEFIT S W] Foxp3 J& Treg 4% 77 1) —
A CHEEE I T X R AR 3 T 40 F7KF BT Treg
AL AR, H Foxp3 W] i 4% Treg 41 1Y & & M
SRV f I DA PR A T e ) A B
Treg 40 ) % 7 FUHZH BB M5, 0 X1 T B S st
P, IR (0I5 T B A% AL e 932 T 52 #9375 5 56 s JAR )z T
AT RS B .

At A TR Foxp3 VL4 3 1 I 401K, o
ARG Foxp3 FHEL 1 HT A AL 1 B2 B 5 40 S At
6T 2 Foxp3 e A pGBKTT 1y 2 v [ {7 st A Tl
AWM E AL T pGBKT7-Foxp3 . I HIE ) SEFEHL A,
PGB Foxp3eDNA FEPE5 |9 b 547 5 pGBKTT
FEURE IO P9 BR T 1 N D D) 6 4 EcoR 1 Sal 1, jill ik
PCR 5 AKA45 M i &5 Az U] 437 53 18 Foxp3 ¢DNA PCR
PE G, [ L EcoR 1 Sal | XM V1% =4 5 pG-
BKT7, [ali ) BOF i 4% % 1k DHSa #1| ] pGBKTT 11

Kana HT04: 0 156 BHPE o B, B2 5P o B v At 3 41
KL, XU, NG B HL vk 3k H i B BN
FUETEARTT , 28 Py i — 26 96 g5 1 d 41 7 1y 91 E

i, Zuk, I HE LT pGBKTT-Foxp3 R AT, T
— 2L P B L2 A8 R GE T 18 Foxp3 AH L AT i 48 F1 21
TR,

F3Fh, T RS AR A TR RE R P AR AT RE
X P 5 7 A — i ) PR A D o T A i A B A e
PERG TR B, B A AT G55 e SRS 5 1 Y
A T2 R 1 i TR A 38, TR 7 B 2 11
i 2 BR UE R 1 Foxp3 () [ 900G 49 i MEAE AT, LA
HEBRABR FAPEFIE B PEAR BT AR S g0 A R 4 1

pGBKT7-Foxp3 5 {07 A Rk 1 #% AH109 (1) [ i
1k pGBKTT =5 3 (A Ay e HERI P S €63 152 7 4 4 il 75
PR WG ERT . SSaR g R, ok 5%
16 T 417 1 R (& pGBKT7-Foxp3 F1%5 4k pGBKT7 5
(T EE A AHL09 £ SD/-Trp P-4 b A= 1 H 1 SR v [
TR R BRI, 0 pGBKTT7-Foxp3 X} AH109 J¢
BEPEVE FH s [ pGBKT7-Foxp3 (1) AH109 fE SD/-
Trp/X-a-Gal V-8 _F A< Y 1 (1% 7% , 7 SD/-His/-Trp/
X-a-Gal .SD/-Ade /-Trp/X-a-Gal 1 AREA K, HERE T
pGBKT7-Foxp3 FEAT [ %06 5 F i mEH . Hutl, AT
AL Foxp3 i 1 il & 2 F1 #2 ik 44 & pGBKT7-Foxp3
PRI EE cDNA SCHE PR 5 5, il ok 1 A S 560 1 G Bk
W), 0] DAHERT Foxp3 fH A 26 14 i 6k
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