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Expression of FOXP3 in human lung cancer tissue and its biological role
ZHANG Xiao - ju, ZHANG Jin — nong, JIN Yang, ZHANG Jian — chu, TAO Xiao — nan,

BAI Ming
( Department of Pulmonary Medicine, Union Hospital of Tongji Medical College, Huazhong Science and Technology Universi-
ty, Wuhan 430022, China. E —mail:phd - kang@ hotmail. com)

[ABSTRACT] AIM: To localize the expression of forkhead/winged helix transcription factor (FOXP3) gene in
different types of pathological lung tissues and explore its biological role in pathogenesis of human lung cancer. METH-
ODS: By using RT - PCR and Western blotting, the expressions of FOXP3 mRNA and related protein in 153 samples in-
cluding lung cancer (n =63), lung benign lesion (n =45) and normal lung tissues (n =45) were analyzed. RESULTS
The positive expressions of FOXP3 mRNA and its protein were observed in lung cancer and in benign lesion lung tissue
samples with significant difference (P <0.01). No positive expression of FOXP3 in normal lung tissue and in the tissues
closing to benign lesions was observed. All pathological types of lung cancer tissues showed positive expression of FOXP3
mRNA and its protein without significant difference in the expression levels (P >0.05). CONCLUSION: FOXP3 is a bi-
omarker of CD4* CD25" regulatory T cell. They are expressed both in lung cancer and benign lesion lung tissues, but not in
normal lung tissue. The expression of FOXP3 is more intensive in cancer tissues than that in benign lesions.
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FOXP3 ( forkhead/ winged helix transcription fac-
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THIfRE LR FOXP3 f3R3K50 4fi , 43 #fr CD4" CD25°
PFTE T 40 MAE A R 22 i 41 23 iR I R O, 7
PE— 2R A [R] o 28 S 7 4 fili i 2 21 FOXP3 3%
ISR, B BEFE CD4T CD25™ P45 1 T 40 7E
iR A AL PR ISR BER A SE SR FE A

7 B M F &

1 "6 F R R LK

153 fdRFepn A B B Fe Be A B (1 36 151 R &
&, A B 19 6], oM 17 B, 88 22 - 73 &7
(51 £7) %, ififig 3 21 i), fili B A28 15 4] (7 151
XREYE,S BIRMEMRIE,3 BIZER) , Wi FIE
LS ], ik 1997 4E 1) TMN 438 7 vk 3047
St b 1394 i 0393 451 T30 14 45, 5 0 34
AV BRG], HemEIE 8 47 - SRR A0 MR 12 41, B
B9 B, B CEMIRARA L A M AESRIEH 43,
b LB it BRI B AL 3 cm LA EHIE
HIGAL, FARVIGRG Ol &4 TSI, BAR
ANBHE, -80 CHKEENHELH.

Trizol™ £ %] & .RT — PCR i 5 & .DNA marker
(DL2000) \Z& H B 155 PMSF BCA & H % &5
& ECL 5 & . 91 FOXP3 ZTikEHiiAk $T B - actin
Z DR BRI ALY (HRP) ARic EHi R [sG
¥ B BRI CEREARA A
2 FERREEHENX KM (RT -PCR)

A BUMIZH 2R 50 - 100 mg, fiLA 1 mL Trizol ™%
WA SR AP MRS, H PBS Y2 IR, B0 )E
W% B3 o A Trizol A5 1 mL,{RS) 5 B MASR
0.2 mL, R 15 s, EEJR 2 - 3 min J5, %
12 000 r/min 4 CE.L> 10 min, RE FEKBEHS
— Ep &, /0.5 mL AR, B=EIR 10 min, Fii%
12 000 r /min 4 CE > 10 min, | 3E ¥, A 75%
ZBE 1 mL, 80 YRR TLTE, 3% 8 000 r/min 4 C B>
5 min, 3 B3, BAE TG, VIIEE & T JC RNase /K
HLELS wL F 1% 3R BEbEEE RS Bk, AR B
) RNA 2 FEfE , IR SN B EE T (A, Agg) T
7E RNA [k BEMLi B, 2% (PCR AR LI 5w )
B AR B SO T % 5%, R A0 F : RBEAR R
FRAINA 2.5 mmol/L ¥R EEH) dNTP %59 4 uL.RNA
FEHI 5] ( RNasin ) 20 U, Oligo(dt)0. 3 pg.0. 1 mol/L
DDT 2.5 wL 2B RNA 5 ug, 7K ZE 19 uL, Fik
REW 70 CH#EA 5 min J5, 7K ERH ., REMA
M — MLV# %% 5% 200 U,5 x Wi KB 5 pl,
LA 25 pL, MEBE L RAE 37 CKE
60 min, 590 °C 5 min KJF M - MLV &, K b
B )5 BISE AL cDNA 16 o

HRIE GenBank 1 FOXP3 %1 NM - 054039 %1t
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FOXP3 B —actin 5| #5531 : tH LA T AY) T
R FEE o

FOXP3 | W% 5| #:5 - GTCTTGCCAAGCTG-
GAAGAC -3, Fii#5|4:5 - CCACAGTGGAGAGCT-
GATGC -3*; JH7=¥ K/ K 309 bp, B —actin FiiF
5147:5 - ATCATGTTTGAGACCTTTCAACA -3°; F il
5% :5 - CACCTCTTTGCTCCGAAGTCCAA -3’14
IR /NH 660 bp,

725 pL VAR FEA 2.5 mmol/L ANTP
2 wL 40 pmol/L I Fi#3[#% 1 uL,cDNA 1 L.
DMSO 0.75 pL.PfuDNA A 1.25 U5 x PluDNA
FATEMN2. S uL, EBTK 17,5 ul, KRN
3 FOXP3:94 CA5{E 45 5,53 °C 30 5,72 C 45 s, 3t
30 MEFR .

HL K B BE S 70 #T: B 10 uL RT - PCR ¥ K
10 wL DNA marker #£47 1.5% 35 ig M & X | 3k
30 min(80 V), RFIEE MUVP 2 5] #5E BE R R
4t (% E ULTRA - LUM A &) #178 B o thr. 4%
Fi FOXP3/B - actin - & & 7~ FOXP3 mRNA F4H
XK o
3 Western bloting &l FOXP3 EH &RiA

B 50 - 400 mg VB ISR AR, SLAMAIIA
Wie 19 2L R W 50 mmol/L Tris — HCl (pH 7.5),
150 mmol/L NaCl,1 mmol/L EDTA 0. 25% fii %5 IH &
#1,1% Triton X —100,0.1% SDS,1 mmol/L NaF,
1 mmol/L Na, VO, , itz FH B 157 10 pg/mL aproti-
nin, 1 mmol/L PMSF, H #F E @ W £ 100 -
120 pL,#R% 10 s, 7K 12 10 min, R )5 8 75 Bk R 2
ff1,60 W,3 -5 K, BRI 3 s, #EF 12000 xg.4 C
B 10 - 15min, ¥RBMBWELDSERNERN
2 g/L,&H50 pg BMHZ 10% + " Ie BB RN - R
PR IL BEIE FB UK I , R R e I, T & 5% i fR
i3 0. 02% KB RGN PBS SZrpiE ] 1 -2 h, fil
A 141,37 CHEE 1 -2 h, 5HIR S S EEELMN1H
B ENIEE 1 h 5,/ DAB B£,
4 GritEAIE

BB = hriEE (2 =5) Fom, X7 K5
Kige Je 2 AT it w8, &2 ST FORR A
SPSS 13. 0 K458 5o

% R

1 FifvfE i R M 3 Rom kt 5 il 22 0 FOXP3

FOXP3 mRNA K % H KR35 BT, 5351 41/
63.8/45.0745(P <0.05) , # I £ 5 32 A, i 5 i
RAERAE AR A FOXP3 mRNA K& H3RIK, 54T
HAP Bt A B2 A A B 2257 (P <0.01) 45k
1 PR o kbS5 IE ¥ il 421 FOXP3 mRNA K 2 H &
ik, A 1.2,
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®1 ARFEEMEALR FOXP3 mRNA K EHHRIE

Tab 1

Expression of FOXP3 gene in different types of pathological lung tissues (A value. x *s)

Group mRNA

Protein Ratio

Cancer(n =63)
Benign lesion(n =45)

0.4523 +£0.0790
0.0630 £0.0014 *
Normal tissues(n =45) 0

0.0872 +£0.0019 65.1% (41/63)
0.0076 +0.0010* 17.9% (8/45) *
0 0

* P <0.01 vs cancer group.

M 1 2

Fig1 Expression of FOXP3 mRNA gene in different types of
M: marker; 1;

ma; 2,3 squamouas carcinoma; 4: benign lesion; 5:

pathological lung tissues. adenocarcino-

normal lung tissue.

1 RERFLEHMALR FOXP3ImRNA KRk

Fig2 Expression of FOXP3 protein in different types of patho-
logical lung tissues. 1:normal lung tissue; 2:benign le-
sion; 3 :adenocarcinoma; 4,5 ;squamocarcinoma.

2 FREHEHAL FOXP3 FHHRIA

2 FifEA Y FOXP3 mRNA RiZEE S TNM 4
HRESBNXER

FOXP3 mRNA R ik5& B F B ROLE A HR
7~ /N [ B 2 7Y () i 9 2 4 P 2975 FOXP3 mRNA
HIFRIR A EBR R IB R MR, MR EsE A E
4330k 0. 413 +0.031 F10.647 +0.018, F4L[A] £ ¢
K TKREEZR(P>0.05), & EmTkk, 1
29 M EAFN T HY A {H 43504 0. 192 £0.010.0. 383 +
0.053 F10.957 +0.036, [ ¥i . I Pz EE R T EH
(P>0.05), HIHAMHBAEEREE (P <
0.05), W& 3,
3 4L FOXP3 EHRIEEES TNM 481,
RENBMXER

X} HififEZH 2} FOXP3 | [H Rk R (WOLE A
B) 17 T %, B ik sE A {5271 k0. 0765 +
0.0012 F1 0. 0658 +0. 0042, B 4H [6] 2 t #0536 T 0. 3
ZR(P>0.05), I #4. I #9401 T 39 B @ 41 1
FOXP3 B EXREE A H45% 0.0324 +£0.0021 .
0. 0383 +0. 0043 F1 0. 1083 +0. 0360, 22 5 i1
o, I8 IHZEHAELEEER(P>0.05), 14
MM AEERBE(P<0.05), lLE 4.5,

B-actin
FOXP3

Fig 3 Expression of FOXP3 mRNA in lung cancer tissue of dif-
ferent stages. M: marker; 1. [ stage; 2: II stage; 3:
I stage.

B3 FEZHEAS FOXP3 mRNA §RiE

1 2 3

B-actin
Fig4 Expression of FOXP3 protein in lung cancer tissue of dif-
ferent stages. 1: Il stage; 2: II stage; 3. I stage.
E4 TR HMEAS FOXP3 BEAKRIE

Fig 5 Expression of FOXP3 protein in lung cancer tissue of dif-

ferent pathological styles. 1: adenocarcinoma; 2, 3:

squamocarcmoma.
B 5 AEFESBMBAL FOXP3 EHHRIE
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CD4* CD25* VA5 1 T 40 M J2 3 30 4 24 5 10— e
RN G 0 4 40 L, G LR B R R AT
2 A SR YORI B CD4 CD25" JA5 4 T 4
FEBE AT A Sk VB T M B, AT L piy A1 JE S0 HE T 40
ful s vk BE TR ML T 3, CD4" CD25" JAH5 ik T 4
i B R S I P S S I 2 K I BB, 2 4
KW T 42K (TCR) BUIE & , AT LAE 243 306 490 1
PEAM R T A0 3 S IR 2 0 R R I S
el | #EFETF FOXP3 BB 2 CD4*
CD25" 451 T i R B A TIREMEERRE, B
ZFSZ FOXP3 ) mRNA % H 45 % [ R Rtk
BT Treg 41, MH T CD4™ T 40 W R IE# A



CD4" T #uffd . 3& k¥ Thl/ Th2 (F 2 NK T 41344k
/1K FOXP3, 78404 B FOXP3 2454 Treg KB K
HINRERL e R | Rt /R A A Treg Sk
VRA 2 FhTE: (1) SMEJEW T 404 BT BE 44k ok
Treg 40T ; (2) 7= o] REF= £ 2 A IS0 Treg 41
TIRERY CD25" 41 At , :X F 4 B 15 1L LU S5 B AT e S5 1k
> CD25" Treg A1,

FRATEM LR AR & B ,41/63 44y i 468 241 2
kR4 FOXP3 ik BHM:, 76 8745 fyfili B 52 MR
A LR AR A FOXP3 R 3B IR P, (B k35 E %
I ZHZR TG PHE Rk o %o fili i 40 21 FOXP3 {4,
Toie . mRNA 50 H K, ¥4 7nF FOXP3 2L [H
Fik, RAPEA LA CDA' CD25" T HE T 415
FIB A, BN MR R B — . R
PR AR I 2] FOXP3 mRNA 22K F 155 3%
ik, 22 BA7E Il R MR A 4L 4R CD4 " CD25 " iy
P T fEREILH NS5, LA BB RS
Jiti &8 R PR AR 4 4% FOXP3 mRNA B{ 2 H £ AR,
Bl 2l A U W3R, 2 R B (P <0.01 ), A
U Jti 96 5 i 35 B 9 AR R P A S B AL R X
), i 4 A S SR ) CD4" CD25" 18371 T 4
W25, EISIEIRA R K 2] FOXP3 mR-
NA X8 AR PSS, 200 2R B AT B AR AR ()%
SRRV, S A e 4l i 22 43 A 7 Iy 4 23 J 320, P 4
LN BRI = 12 M E 4 .

R4 CD4* CD25" 5o T 48 jg 43w IL - 10,
IL -4 TGF - B, & EA — & F R 1 1 /E F i 41 A
HF R T R B R TR, AT
WEI AL RHEA KER) CDAT CD25 " i T
YR, IR 2 BN iE B B— R, RATTR I F]
F) CD4" CD25" J& 5 ¥4 T 40 Bt 4377 [7] it i A 3 S
RITCHA B AH O . Toit s 1 s iR , H FOXP3 mR-
NAREAWEEILHEZR, HYE T EH,
Liyanage %) 2 8 CD4" CD25" T £ Jfu 76 filvJig 21 41
SR FHE . Woo 251 H % T NSCLC [l 1E %4~
R CD4" CD25" P T A ERE, &R EH
NSCLC /AL NEH BT R XX FIE M E R
AT BE R IR 5 S Y Treg R FHE , B Treg Xf B B
Dl QR LR R PG i i NI i 3 ¢ O =
FOXP3 [ FR3EI8E i AR, 387 B & It 2k e,
EZR G010 ] R 50 Sk A A S, B P R 4 3
%, ToiE 38 it 40 A L 4 ik o 2 o 9 R M 4
AT, HE 2K T 4RI L CD4" CD25" #7345 1
T 4R T RERHE , EENLHI A TR, &
ZEIRRR T 815 40 B REAR T ML AT I 4 i 1 B %
WERL, DT FT REAE IR 19 & R R v B HEAE A o
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