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[ Abstract ] Background and objective The present study aims to detect the expressions of the thyroid transcrip-
tion factor 1 (TTF-1) mRNA and protein in Xuanwei lung adenocarcinoma line (XWLC-05). We also investigated the relation-
ship of TT'F-1 with Ki-67 protein and analyzed the prognostic value of the TI'F-1 protein in Xuanwei lung adenocarcinoma pa-
tients. Methods The expression of TTF-1 mRNA was evaluated by quantitative real-time RT-PCR (qRT-PCR), while proteins
of TT'F-1 and Ki-67 were detected by immunohistochemistry in XWLC-0S. The expressions of TI'F-1 and Ki-67 was detected
in 96 resected cases of Xuanwei lung adenocarcinoma by immunohistochemistry from January 2008 to March 2012. Results
TI'F-1 mRNA was low and protein was absent in XWLC-0S. The expression of Ki67 protein was 100% (high proliferative ac-
tivity) in XWLC-0S. All samples were Xuanwei lung adenocarcinoma (n=96) and TNM stages were I-II1 66% (63/96) and III
34% (33/96). Immunohistochemical analysis showed the expression of TI'F-1 in 89 (93%) of 96 and Ki-67 in 69 (70%) of 96.
The positive rate of TT'F-1 protein was 38 (96%) of 39 in well-differentiated phenotype and 51 (89%) 57 in moderately/poorly-
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differentiated phenotype. Patients with strong immunohistochemical expression of TI'F-1 were statistically associated with
well-differentiated phenotype (P=0.002), has inverse correlation with Ki-67 expression (P=0.01), and no correlation with age,
sex, smoking history, and stages. The result from the Kaplan-Meier survival analysis showed that stages TI'F-1 and Ki-67 were
significantly associated with the prognosis of Xuanwei lung adenocarcinoma patients. The median progression-free survival
in patients with I-II stages, strong positive expression TI'F-1 and negative, and weak expressions Ki-67 groups was remarkably
higher than those patients with III stage (46 months vs 32 months, P=0.001), negative and weak expressions TI'F-1 (45 months
vs 35 months, P=0.036) and strong positive expression Ki-67 groups (46 months vs 40 months, P=0.048), respectively. Conclu-
sion Our results presented here suggest that TTF-1 may serve as a tumor suppressor gene based on its inverse correlation with
Ki-67 proliferative activity. Patients with strong TI'F-1 protein expression group tend to have a significantly better prognosis
than patients with negative and weak TI'F-1 protein expression group in Xuanwei lung adenocarcinoma.

[ Keywords ] TIF-1; Ki-67; Xuanwei lung adenocarcinoma line; Xuanwei lung adenocarcinoma; Prognosis
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il g 2 DL AR R R, PR T AR A i R
SET-ZE M, 80%LL AR/ ( non-small cell
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NSCLCHYS0%, R i WA AR . 2 B Rl
TR MR T, R SO R A R, AET
WEAE IR PR, 5 NS Y S N 3t 1% Bl Je 32 R
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HUIR IR % 52 17 (thyroid transcription factor 1,
TIF-1) {EIVRYEL A0 AN 40 S b Bz A ik, I
H.609%-80% F AR RGN TTE-159, AF5ERM], TTE-1
A2 1K 5 M e R TS AT AR oG o AR S S E
HEPCRE A AP T IR TTE- 1/EXWLC-0S H 14
mRNA K (1 FRH I SKi-67M R R, R EHE
JE i g 21 2R B B AH OGP E IR FUS OS2I, 5 7V
YT E- 118 S A ek R IS (B RO T 500

1 MRETE

L1 [l A0 Bk S A 5% e BHLS 74 ik (R
AFKIATTF-1 mRNA ) FIAHIERMGH24 (iR, =Rk
TTF-1 mRNA ) CFESXTRR, A 4 ik XWLC-05 TTE-1
mRNAFIE, XWLC-0sURIEF—E W ctk, s
BTG bRAS, 2 AR RIE R, A RRuE, B
FUSURI# . H1S7. XWLC-05 5 MGH24 = # 41l il 55
A=A MEFTET. F5%CO,. 37 °C. MR MR
FA IR, DIRPMI-164085 35 35 (5 10% /N 1L
H) HiF%, 025%RF-EDTATHILILIC,

1.2 qRT-PCREGIXWLC-0STTF-1 mRNAM)FEiL Bkt

BAEK MMM (H157 . XWLC-05S X MGH24 ) [
Trizol¥E HEEUA 41 MRNA, 4% PR & (A UK T RN A
4, RNAH KK RNASE B PE ., $7 BcDNA ] &
VLI BT S McDNA . TTE-1 751941

5'-GAGGGAGGAGCAGCCCC-3', Fifgl®F4.

§'-CCACTTTCTTGTAGCTTTCCTCCA-3'L) B-actin g A
%, LSS S-ACATCTGCTGGAAGGTGG
AC-3, TNIF5I¥F4: $-GGTACCACCATGTACCCA
GG-3', $%SYBGreenilf| % ( Bio-Rad/AH] ) UBH AT
P38, 90°CENEL0 minf5, % TR HE40 MR

95°C. 30s, 60°C. 60s, 140K, mRNAHXIFKIAG
=080 Hirpace ((H 13k H 1P CHE- N S S5 1 F
HCE)

1.3 XWLC-05 it AL AbAsm bt A TTE- 15 e fEt
. SRPTAK-67 PR . S kiR & FIDAB
G S I A ARV AE R T A BR ], fdH
BNFAAL ( Maxvision™ 2/HRPHEH AL Ye e, AR IEy-
a LI BT, AL KN e, PUAIFT . DAB
AR TEBE T WS B4 A L 5]

1.4 bRAWERE R BERIR M8 B2 200841 )7 -2012
A3 FARYIBR R M B iR AL 2 bR A 96, T s
151253 A BRY) F HE G (6 0012 10 R PR A o SR AR
ARE DG B I AR BT RE , A HEARIE MR L MR R

LR S TNMA A 5 9 B S RUAR $5 2004 WHOM

i REE Jiir g 12 bR o 5 IR 23 S 4 2002 4 [ Bt i Bk B
TNMHHARHE

1.5 BT HE 7 51 Gy AL ARSI 96 151 Jal it gz P 7]
LA H LR A2 W, e A sPikAa i, 3
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AR G X AR M 2 w7 b o U 2 UG,
3%t EAL A L BRIV SR, SRR B

G LAY 0 5 VLRI B M R UL Bk 7. 4y
SHPBSAE —PifEa AT HR, CMIBAYE (40~ Il
W98 ) UIRSBHMEXT IR . Aok D) s Al B T Bl B0
AEF LI SR 1,000 20, A AT TTE- 1L
Ki-67H B E E ot 05 (+) F<25%; (++)

H26%-50%; (+++) H>50%-

1.6 BEUIFIAAE T AKBEI [R]20124E9  1H . T
HEJRAEAH (progression-free survival, PFS ) : FIKIAYTIT
U 2 g 52 e B e R INFIR] e Bl DT I TR] Sl 4 )T

A FEVII R 44, A6k,

1.7 it #50 RAISPSS 17040141, WilcoxonFk
IS 56 F1 Spearman 5 20 AH C 43 BT TTE-1 KX Ki-67 B 148

TTF-15Ki-672 kM, W ] Kaplan-Meiertk: ( ZH1H] AR
FER R M Log-rank#i 55 ) HEATHEAF /3T P<0.0S K 2
AT EEX.

2 R

2.1 TTE-1 mRNAZEXWCL-0S4Iil & ik 1E38k 4L
R HIHIS7 AL, TMGH24H #IATTFE-1, XWLC-0S
TTF-1 mRNARFRIEKF-5H1S7HAH0.55, MGH24 K
1.3, {/RXWCL-03{RFRIATIE-1 (K1) .

2.2 R AL /T TTE-1 X Ki-677EXWLC-05 HP 45 [ # ik
TTF-1/EXWLC-0SH &Ik, Ki-674100%%ik (&
2) .

2.3 IR IR o6t e gl i e, Forh B k43
B, Ltks3fl; PR BIES4S , Lhks1S s AR
471, WHRaofl; o k3ofl, A Es7 Il U+
Wesfsl, MIH33M, Seit2#45 R BoR, TTE-1PAPERA
R W iR o AR B A i = ( P=0.002) , TS
LA WRSETEE (P>0.05) (1, KE3) .

2.4 TIF-1FIKi-6 716 & R G PR b 284 Spearman’s:
AT, TE96MI il 42 TTE-1HIKi-67 1) ik 2
fAE (P=0.01) (F22) .

2.5 "EAF5rHT Kaplan-Meier A7 M2 SR, TTE-158 FH
2H B 5 PES 5 B RN 55 BHAE 2 F A i 24 L (45
MH vs 3540, P=0.036) (El4A) , D140 5100
W PES LR A it 2= L (461 H vs 32401,
P=0.001) ([&4B) , Ki-67BHIEFNGS FIYEL B {3 PFS 5 5%
PHPELH He A Bt S0 (461 H vs 401~ H, P=0.048)
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Fig 1 The reverse transcription and real-time PCR analysis of mRNA

transcript levels in 3 non-small cell lung cancer (NSCLC) cell lines
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B 2 RRALSFTTF-1RKi-67ZEXWLCHAAHRIE. A XWCL-05 (HEZ,
X200), B:TTF-1 (-) (IHC, X200), C:Ki-67 (+++) (IHC, X200),

Fig 2 Immunohistochemistry for TTF-1 and Ki-67 in Xuanwei lung
adenocarcinomas line XWCL-05. A: XWCL-05 (HE, X200); B: TTF-1(-)
(IHC, X200); C:Ki-67(+++)(IHC, X200).
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Fig 4 Median PFS curves of different variables of 96 patients

with Xuanwei lung adenocarcinoma. A: TTF-1; B: stages; C:

Ki-67.

Fig 3 The TTF-1 and Ki-67 proteins are detected by immunohistochemistry.
A: TTF-1 in well differentiation of Xuanwei adenocarcinoma (+++)(IHC, X100);

B: TTF-1 in poorly differentiation of Xuanwei adenocarcinoma (+)(IHC, X100);
C: Ki-67 in poorly differentiation of Xuanwei adenocarcinoma (++)(IHC, X100);
D:Ki-67 in well differentiation of Xuanwei adenocarcinoma (+)(IHC, X100).
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% 1 TTF-1H0Ki-67F AR ik 5 E B ABR 2 AT G AR Z RHE X 1

Tab 1 Correlations between TTF-1 and KI-67 expressions and clinicopathological features in Xuanwei lung adenocarcinomas

Characteristic n TTF-1 P Ki-67 P

0 (+) (++) (+++) 0 (+) (++) (+++)

Gender 0.86 0.90
Male 43 3 1 14 15 13 9 10 1
Female 53 4 13 16 20 16 10 13 14

Age (year) 0.84 0.10
<60 66 5 17 20 24 20 13 16 17
=60 30 2 7 10 1 9 6 7 8

Smoking history 0.55
Yes 49 4 1 16 18 0.88 16 10 1 12
No 47 3 13 14 17 13 9 12 13

Differentiation 0.002 0.40
Well 39 1 5 13 20 14 8 7 10
Moderately/poorly 57 6 19 17 15 15 1 16 15

TNM stage 0.86 0.029
1+I1 63 4 16 20 23 22 14 15 12
1]l 33 3 8 10 12 7 5 8 13

# 2 EERRERTTF-15Ki-6789H %1%

Tab 2 Correlation between TTF-1 expression and Ki-67 proliferative activity in Xuanwei lung adenocarcinomas

Ki-67 immunoreactivity n TTF-1 expression P

() (+) (++) (Gisieh)

Positive 67 6 21 20 20 0.01

Negative 29 1 3 10 15

(El4C) , BEPOPESGHIN . AE0 . WIH M > RHEAERPIEAE R, HAAEDIL.

R Tk

it

3 i

TTF- 1A% B ANK QI N F R R 2 —, W
Pt R 14q13 50— LR AL A =4, 3 F 138 kDa,
Z 5B Z RN EIE . TTE-1EERTZH 28 B 1B
BOIT IR It HA B RGk . S ®RB], TrF- 1R 1
MR, B EE AL, FAETIFIEN, TTE-1X)
Jils 28 23 14 T B RN - B AR i 1 A i P WA B A67 ) 6 L
B EENER . 7ENSCLCAHLIH, 60%-80% /i ik
i, 0-27% ) Il IEE K 0-259% F R AN R IATTE-1, LA
I 2 ) i B AN 2SR NS CLC Y 1 J5 & W il e A1
RSN . E— LR R TTR- 1R IE 5B H
TG B VIAH DG, TTE- L7 il B i I8 B Hh BT ke 1) 1

Winslow =5 517 FH 5k PR 5 21 15 9 73 280 A 44 28 [T it
SRR M T R R MRS DL ( TnonMet) . Ji
KRR BRI 5585 ((Tmet ) | DXISUM 45 5% 8% Ko Ak
R (Met) AR, KIAETMetHIMet-H Ht = TIE-1
FImRNA K FIRGL, R B TTR- 1Rk, T
I RREERR . AN . 93%E S IR AR E R
IKTTE-1, Fikim A M LR RIS S i &, =
I E FEIATTE-1, SKi-6e78& kA%, MEHA
BHitE L, HkmEOE—2. FujitaE I HIZu
25061 JRTTF-1 mRNATENSCLC R AR, (U457
TN B 509% J225% , Nl i g 41 41 £ 1K 80% A
TIF-1VE IR IA, A58 S B R 40 AR TTF-1 mRNA
ik, EAFKBTE, Ki-672i5100%BH1E, Bl
SR R 2 MG TR S, M E R, rLABZ TTE-11
ik,
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—Yimetas3 M B/RTTE-1/ENSCLCH R 5 5 i
BUG I8 VIR G, e 1) 2 e i 10 Bl 5 s 0 e 1 1 i
Jib o Tan%EIRIE—2H 126 FINSCLCHRE H TTE-1FHMEE
KR A AL s3. 2, B R IR FH AR 39.4
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P W A A St e AR R R RE 538 . XA 55 sV i i
JE /N TTE-1 = 225 I RE Ry 70 | 2Lk oy ARG
koA E R op A BEAF/EEGFRZEAS ; M TTE-1BAYE 12
I P 0 VR 8 RS i U T BB A AE Kras 7% . Chung
S0t 496 51 Fi H il 98 S5 5 TTE- 1A BR 11 3255 L EGFR
RAFNT, 4430 TTE-1BHME L, TTE-1/HME SR &
FH A M AELE27.4 0 vs 1180, fEEGFREHE
o, TTE-1BHYE SE B LR TCE R A 78,71 H vs 5.7
MR, AR, BORTTE- VMR &4 kR
PP RE R B EEAE A, LR IR MBI TR R (R 28
PEssR, MRS . 28100, Yoon S5 7ZE794F
AR INSCLCHTTHE £ A1 & i A1 1 Brife 4 i -p A TTE-1
mRNAZRIE & B J5 TTE-1BH P 55 ot e AL A7 B 8.
AR5, WeirS5 SITE S2 85 VR A7 i i b A h $ XD N A
TP IR Z MM R . TTE-1ZE Ml AR h e fe
WY T 22— XA E PGS RUL, TTE-1H
VIENIRE AR & R By Be R FEARIVE RS, E2 5B
SERAT O, B HOR g S R R v T, DNA-Z5 6
[R5 R b e, Wi A ) 5 2 A SRR 2
TTF- 15X N FHEEN, 3125 T 24 Mk
KA, Ref B R SRbivE i, A2k sl il i A=
KRS ARUPTEREA R/, TS — 25 7E B U i
CEET NG ZN T

25 FRTIR, TTF-U7EE U e o ml BE A — e
ISR, TTE- 10K 5L A ¢, BEE N
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