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B[ TTF-1 % FEAFFS AMRETHABERES L

Z % BV TEE B N REFN EENC
(g A R 2= IR BE ST BT, IR 140 e s 36 =, 3 200032)

FE  ArsE-T et (cancer stem cells, CSC)#) SR SF4E £ 4845 B R B.#7 51 AL AR AT B 1
BF S R, A2 3T RIEAB L R R ARSI SRR ks KA~ 49 /) RNA(microRNA) 2 B 0 3R
FAR, T T 4 R E FARARSE B F -1(thyroid transcription factor-1, TTF-1)A# A& CSC 4~
WH R, R, ARJE CSC & T B A A% A5-F 4o it (embryonic stem cells, ESC)#% & A 44 & 44
Ao tmie, bk e &K ESC B & #7425 45 2R (OCT4. Nanog #= Sox2)vA & tm ¥ 4.5 fit 8,
= sm iz (bronchioalveolar stem cells)4%.& CCSPA=SP-C. 15! i /& 4m e 47 & AQP5 . 4 £.4m i . & Foxjl
Fafif & F AR K4 KB F TTF-1 & GATAG, @ TTF-1 X% @ik 34 SP-C A= GATAG, stk tm sz
B B SP-CAQPS | AU A mip A AR, Lk 4E R AW, TTF-1 2 EHFMIRE CSC A M F 4
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ISP $ NEANEACRP S QARLEERE &% SilP I oN
KHEiR

I P A2 e P i DL R 7 — LI R IR
h o RN 6 Al AT 2 52 N 22
F2¢ I P88 14 fitg (cancer stem cells, CSC)24 3, iXFh
RS R 24 e M T O R e e A b 1 CSCIR3, iy
S AT R DR 21 2o 48 ARSI, s e o S A A
JA G T4 s (embryonic stem cells, ESC)FEIL N ik
5 257 R B TS AFAE B VI RIRAE, R ik
A6 2L DAL P g 40 T W 2 s e 1) CSCHL

I s 22 R A 1A i i, S Y 4 i 2R A R
PR SCE S i 5 8 i F Ak (bronchioalveolar duct
junction, BADJ) ¥4 3 it it 4 Jfd (bronchioa-
Iveolar stem cells, BASC)®!, 2 fifi 41 Jfd ] i 223
1 22 iy 40 b s SP-C(C AUfili i v 4 2% 1, surfac-
tant protein-C) F1E£ E 41K (Clara) 41 Jfibx & CCSP
(Clara 41 Jffu 5> #h 5 1, Clara cell secretary proteins)®l,
T F I AR 25 R IE 52 AR 4 5 R -1 (thyroid tran-
scription factor-1, TTF-1) A& HoAthifi % 5% [K 11 GATAG
& 1) P R] S 450

TTF-1 1 Nkx2.1 24469, J& T Homeodomain
FRFE 3 R 7E Nkx2.1 {7 T35 14 5 R K
14013.3 X, 1%L B A3 A7 764 T4 il I A & 1Y)
R HE DR, Hrp Nkx2-8 5 Nkx2.1 Al b F—AN K

Ji IR 40 s I R, TTR-1; RIAUTER; 04k

J& 3 413 Kb [1I780K 5~ (amplicon) #%-0x [X.(core region).
T I T 0 e, 3 R R [ o o 3R a8 ) s (Cis -
platin). ZAZHE(Taxanes). fi#+(Gemcitabine) fIH %
HipigE(Vinorelbine) 55 24 W FE i 52, IS 38 15 229,
PL_E %8R R, ) (targeting) TTF-148 HL 3 TA T
Bk (silencing) ¥ 38 A it it CSC 434k, MM i b L%
Rl 25k, X P CSC #R 1M VA7 B AR HAT )
IR . AN SCR A/ RNA(microRNA) /-5 1) 3
ITTBREEAR, NN B BURFAE (1 A BRI T TTR-13%
KR ANl IR R CSC LIS

1 MM 57R*
1.1 #H#

G- L5 6 B %A PAA Laboratories GmbH
/5w, DMEM K DMEM/F1255 7% 343 51 F{HyClone
AT FI Gibco A .

Weks H #A: 2010-09-29 #2532 H A 2010-12-01

[H 5 R F 342 (N0.30872952), i i kRI &R T L 4 (No.
09411961700), Fif iR Z AN KB L 151 142 (No.0582nm5800) L ik 1li
PARRHIFE 42 (N0.2009198) % BT H

*SHAEH . Tel: 021-64437181, Fax: 021-64046615, E-mail:
ggdong@shsci.org



120

R

S I T G 5 2GR M 444 (Santa Cruz 24 #):
FEPNTTF-1 Z i E ik, bt N GATAG £ 5ilE i
&, WP CCSP HipiEHiik, i\ SP-C £z
sk, EPUAN SP-B Z ik, BT Foxjl H ol
Pk, SEHUN AQPS Z s B, BN OCT4 £ 3¢
DA, BTN Sox2 £ si ESUR, 41N Nanog £
TLRERUA, 985t ZERhodaminedwic (B 15 2 i BT
&, %¢) 3 Rhodamine Aric 4P T 2 e Bk, 2¢
Jt: % Rhodamine #ric [F19P T B 2 se B P A

HEERAB R LA B BT ACD2214i&(BD A H]), 2
Prif 19G i Bk (Miltenyi 22 )

A R B B R BRI 7 1GF-1(insulin-
like growth factor-1)(Serotec 2~ #), EGF (epidermal
growth factor)(Serotec /A ]), p38 MAPK il
SB239063 (Sigma 2 \l), B 45 il -3(GSK-3) 4l
] BIO(Sigma A #l) .

1.2 A&

1.21 mie¥Es  liE SPC-AL 41wy [ h &}
B bt AR BB 40 M e, 55755 & 10% fif 4 I3 |
100 U/ml 75 %5 Z F11100 pg/ml 5% 2 ) DMEM, 5%
A0 37°C 5% CO,. AlIALACHI S35 R 4] 0.25%
Ji 1 Vi AL

1.2.2 MR CSCHimit 53 WA K
W SPC-AL 41 g, %505 H &1 500 pl PBS 1, %
2 pg PR 1100 40 g Le g in A T CD221 $if4k, 4°C
WESEI A 30 min Ji5 ] PBS B0 e, 41 i 1500 pl
PBS 1, MIAEPL 19G fiER 4 CHRELHFE 30 min,
PBS BS.LoUEEk e H MS RETE 73 e AT 73 25 3k45 CD221*
0 M (Fe A2 R AR I 2 B O VEERAE) o ARSI
CD221* 4l i ¥E SMC(stemness-maintaining combin-
ations)f¢ i 72k AL A5 7% . SMC I J7: DMEM

RigEs. 10% G4y . 1IGF-1(20 ng/ml). EGF
(20 ng/ml). SB239063 (5 umol/L)F1 BIO (1 umol/L).
1.2.3 kREHBARME I SRR A 7 AN
Nkx2.1 BE[R ) 4 MR TP 21 (3R 1 RIZRE57), 1
P 7 F BT I B 4 5 miRNA oligo, JE K Rl AU
J& AR #9877 & BLOCK-iT™ Pol 1l miR RNAI
Expression Vector Kit with EmGFP (Invitrogen 23 )
HATE AL B, 73 i AN %A 7] miIRNA Rk ik
pcDNA™ 6.2-GW/EmGFPmIR (/4 1),

1.2.4 AFE4EE 6 fLI(Costa A F]) N BEFLFIAE
2.0x10°CD221* 45 (1.8 ml Iy B IE), K59E 24 h.,
¥4 Exgen500 T 4K i G4k 77 (Fermentas A 7]) 5 4 F
TTFL R CRL(#% 1 ng) R4 & 10 min i, &L
AN 200 pul T il sl ) (e A 7 R R I T vk
1F), Kig% 48 h J5 /i % Y 40

1.25 AX@miesit mMiRNA %% 445 1) CD221"
06 ] 0.25% JBRMEH A0 S i A i, 250 25 B, A
Y T 10% i 2 1f i 1 PBS T, o B Je e ikt g,
41 A (BD A W], FACS Aria I) 7 I 4E 4
WHEH GFP K GFP 4l

1.2.6 &AM KA REB T b =
T 30 min J54: 4% £ 5 I [H 52 30 min, PBS
UE 37Kk, 0.25% Triton 3% 15 min, 5% JIit 5 W5k 1 4]
3 h, PBS ¥t 3 K I —$T(1: 100 Fike), e BAPEXS
(M PBS A% —41), 4 Cik . PBS ¥t 3 Ik LFrAES,
SPUAIE N H1(1:100 FikE), 4UHEDE 1 h, PBS ¥t 3
R, W 11 Hoechest33342(1:50 #B¢) 444% 5 min, PBS %
2 %, Nt A 7)1 Olypus IX51 56t B 4wss N WEe,
1.2.7 HEMREE 6 {LRANESLIIA 100 4
A0 S 3 ml 5 10% Jify 2 M3 1) 7R, 5 F8 T 4
IRk, Hide 3 G LM E, 45 R gttt Bk .

#1 TTF-1 miRNA F5l
Tablel TTF-1 miRNA sequences

B4 741 (5°-37)

miRNA Sequences (5°-3")

SR116-1F TGC TGA GTC CGA GCC CGA GGAGTT CAG TTT TGG CCA CTG ACT GAC TGA ACT CCGGGC TCGGACT
SR116-1R CCT GAG TCC GAG CCC GGA GTT CAG TCA GTC AGT GGC CAA AAC TGA ACT CCT CGG GCT CGG ACT C
SR116-2F TGC TGT AGC AAG GTG GAG CAG GAC ATG TTT TGG CCA CTG ACT GAC ATG TCC TGC CAC CTT GCT A
SR116-2R CCT GTA GCA AGG TGG CAG GAC ATG TCA GTC AGT GGC CAA AAC ATG TCC TGC TCC ACCTTGCTAC
SR116-3F TGC TGT CCT CAT GGT GTC CTG GTACGG TTT TGG CCA CTG ACT GAC CGT ACC AGC ACC ATG AGG A
SR116-3R CCT GTC CTC ATG GTG CTG GTA CGG TCA GTC AGT GGC CAA AAC CGT ACC AGG ACACCATGAGGAC
SR116-4F TGC TGATGC CGC TCATGT TCATGC CGG TTT TGG CCA CTG ACT GAC CGG CAT GAATGA GCG GCAT

SR116-4R

CCT GAT GCC GCT CAT TCATGC CGG TCA GTC AGT GGC CAA AAC CGG CAT GAA CAT GAG CGG CAT C
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pcDNA™ 6.2-GW/
EmGFP-miR

5699 bp

1 miRNA FHFFIFRE R A A EE T
Fig.1 Scheme of cloning miRNA sequence into the expression vector

1.28 ATHH oM GFP T4l R
6 LA A (3%10° 4 it / 4L, 2 ml %75 5L), 1Rk 24 h £E
PGB TR, LIS B T/ MAAE Ay ) 4
THTARIES

2
2.1 #B[s) TTF-1 T3 CCSP #A SP-B F&i&

HI SO HRER, SPC-AL 4B #k b i) CD221*
YW AE R A EURPE, IR R A OCT4,
SP-C FI1 CCSP HykEH7E mRNA. 4 THIESZ CD221*
i B AT BASCER Y, FoA 1R H it X4 A 7338 T it
FI A0 (155 0.4%), T d% 7 GHTIN 2 78 CD221* 41
Jf1£¢i5 OCT4. SP-C 2 CCSP A (K 2A). 113
CD221* iili i CSC 7E SMC Rk B F=FE b n] DIAEAR
BRI R R RS2 (K] 2C F1E 4) .

BT EIRV5, AL A BN Nkx2.1 K]
(1) 4 ANHETE mMIRNA THF 51, 28 5 AN B Rk ks
pcDNA™ 6.2-GW/EmGFP-miR H (18 1), K 4k
I 310 R A e BRI iR 8 C S C Rk Bk
mMiIRNA. FCM il &l 7<% 4L 2 (GFP* LLHil) by 27%
(K1 2B). 4rikskf3 GFP* Fil GFP- 41 J it i b 47 )%
IR, IE W KA Y i) GFP- 41 g £35 TTF-1 &
SR ELK CCSP. SP-C 11 SP-B. 1] miRNA %% 4t
() GFP* I f A RIL SP-C, AR ERIB O EH T

i (& 2C).
21 8BETTF-1FSEMATHINFEREK

W53 VEIR1F 1Y) GFP* 40 B 824597 4 R, RS
TN T, RILAERT F7 48~T2 h IFF GFEPHioh 4 fiig H
I H ST T, IR A0 R H B I T R T M A
(K 3A). K541k ) GFP* Fl GFP- 41 fg 55 7= 4F 6 FLAK
(100141 i / L) h 3 J JE AT I AE V& T2 G RE T, K LA
) TTF-1 J5 4 V& %= 21K T 55.5%( &1 3B).

SR, RVEF ) TTR-1 515 T GFPH 21 i g 1,
H GFPYw 4 fu g AR A7, Jo 8 70 B S s 454 T
A DAEA B IR
2.2 TTR-1 RIETEIREMETE DL

Jia i 40 B ¥ = 2 (Hierarchy)“# 15, BASC 734k
JE T2 % Clara 40 J AT 11 L Ah e 40 g, ot — 2 4H 40 g
(progenitors) feidE— 20 434k ok £F B AR 41 i Fn 1 A
It VEL 4 ), L v 1 AT IR A L 434k 32 4% T Homeo-
domain # s [K ¥ Sox2, 1 | By i i 4t 52 45
e SN GATAGRM, Sy T A # 5] TTF-
15 OCT4*BASC K5 ftdniz, FATEM T BASC 45
& CCSP HISP-C. | B fifi vt 41 % & AQP5(aquporin
5). JEHGT-40 ffi(embryonic stem cells, ESC) F 3k &
BHIAZ O R PEEA(ED OCT4. Nanog A1 Sox2) LA it
b R A S R (TTF-1. GATAG Fll Foxjl) 13
L. K451 R, TTF-1'GFP- 4 i [A] i) ik Fik



122 RTINS
(A)
CD221-Pos
< u
]
a o
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FSC-A (x1.000) FITC-A
OCT4 CCSP
(B) 100729-GFP 100729-GFP
. 2507 1 ]
g 200 | 1o00f 4 r
% 1507 }-§7908
< 1007 (G 500 |
% 503 e 250 |
e s Ll If
o —— -
S0 100 150 200 250
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4
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GFP
- - - -
2 ¥BmE TTF-1 T8 CCSP #1SP-B &Ri&
A TN 53k SPC-AL 41l (f) CD221* 41, ) 56 CD221* 41w Wi H OCT4. CCSP. SP-C HRAKIL; B: Y TTF-1 4F
5Pk miRNA J5, #4113k CD221* SPC-AL 4= ¥ GFP*(47) F1 GFP-(ZC) 4B B, C: %y ¢ ekl GFP* Fl GFP- 4l e SP-C.
CCSP. SP-B J TTF-1 & [A#IA.
Fig.2 CCSP and SP-B down-regulation after targeting TTF-1

A: the CD221* cell subtype was sorted by flow cytometry from SPC-A1 cells and was subjected for immunostaining of OCT4, CCSP and SP-

C proteins; B: after transduction with TTF-1-specific miRNA, the GFP* (right) and GFP- (left) cell subtypes were sorted by flow cytometry
from the CD221* SPC-A1 cells; C: immunostaining for SP-C, CCSP, SP-B and TTF-1 expression in sorted GFP~ and GFP* subtypes.
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Colonies/well

W Well 1

| Well 2

0

20 1
10 ‘-I o well3
GFP*

|"'.,
GFP

3 TTF-1 RIANEE SR T R4 HH
A: SIS K) GFP* 4B R 4 K, FERA AN TS, B: GFP* F1 GFP- 4l o $k 77 = & J5 73 A M B2 7% K e
Fig.3 Apoptosis and growth inhibition after silencing TTF-1 expression
A: the sorted GFP* cells were cultured for 4 days, apoptosis was detected each day; B: the sorted GFP*and GFP- cells were cultured in vitro for

3 weeks and the colonies formation were then measured.

#2 GFP' R GFP fRMERMK
Table2 GFP*and GFP- cells colony formation

41 1 fL1 fL2 fL3 Ty
Cell Well 1 Well 2 Well 3 Mean
GFP* 10 18 16 14.7
GFP- 28 37 34 33

9 Mhrik, P RILRAN AL T AR IR 1 TTR-1
K 5 ) GFP 41 AN 3% 1% SP-C Rl GATAS, Ui 1L
CLe ok % HIREHTE 1, 1H4 4k BHIWTZE 11 R fii v an
.

2 E T 57 ¥ Bhaskaran 2503184 17 56, 11 89 fiti i 2
JAE A A8 R B P e 8 1 R 5 7Y 4y 4k (tansdi -
erentiate) k| BUAHVSAN AL . 4 THRIT TTR-1 Kb ¥
0 A 15 LA SAURAPE, FRAT TR GFP 4l eI 22 A% 4R
B9 4 F SR SP-C M AQP5 £k, 46 B iR b2k
Y ASFIE TTF-1 81 SP-C, {HA5FHPE L X AQPS, #2
RO | YA A o TR ERATT A
T SPC-AL4N ML, I 4 M 7EAH 3597 45 1F T 3 FH
PELIL TTF-1. SP-C 1 AQPS(&] 5), 5 B it kA fi it

T8 A0 ML ) 7 A AFAE BB, ANBE R B AT s 1 Y
it 4 .

3 itig

HUSCAE B ARIE, Toie e J5UR s ik /2 4 i &, fili
I 4 P 20 LA R 4 o P 0 R AR (R B
ik SP-C), Hr/b g 40 ik [A] I 34 Clara 41 fdbr
% CCSP #ll ESC ¥, 3¢ K1 OCT4, 38 OCT4*BASC
(E' SP-C*CCSP*OCT4" 4l Jite) B A7 2 35 1) 3308 . % #%
RN 255 P10, FLAE LR ARl U 5 B o, Il
YL A7 AE OCTA*BASC ™ 1 Jg i R 35 A= fpin8l . K
Stk RiE, OCTA'BASC J& T CD221+ 41 il WV 4,
W6 A e 40 e B AT ESCHER RURFAIE 11 JRU i A 731 4t
i, I A [R] I 5 22 BRI IE BBz K% R AR, W
[ 7R il vfe 4 o bz & SP-C, Clara 4il g b & CCSP, 1
iy 40 b & AQPS FIET B 4H i b s Foxjl, 1XLk
e 40 M B A AE ESC H I HT A% O 5 H (core
regulatory circuitry), Bl OCT4. Nanog Fl Sox2, #
AL RERIA ESC AR, B B IR IH fE
P 2 S SRR R ) BASC Y 1
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GFP- subtype GFP* subtype
CCSP

CCSP

SP-C

SP-C

Nanog AQP5

GATA6 Control GATA®6 Control

B4 TTF-1RENEBEHREDF
X} 43 BEFRAT I GFP*(A7) & GFP~(ZE) 4, KA S IE 9 6A I ESC ARE N 1 Jilitky 7 0 4 5 D8 1 DA IR WE 3 b 7 1) 4 i R i Rk
Fig.4 Phenotypic analysis after silencing TTF-1 expression
The sorted GFP *(right) and GFP~(left) cells were stained immunofluorescently for the expression of ESC pluripotency factors, lung specific

transcription factors and respiratory cell lineage markers.

E 5 SPC-ALHifFA TTF-1 FiETEEHI GFP SRR E 47
Fig.5 Phenotypic analysis of SPC-A1 cells and the GFP* cells after TTF-1 silencing
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WAk, CSC R A g i va 7 bR CL 5 ik
PN AMIF ST 3 () 3 DT o LR S 1R 96T AT
MUBTE AR K CSC 85 Tk 5, nTLANIE Sk B
RS g 2 R B B A e A ML A T 2 IR K,
T 25 DA 3 B R s (T R X T 150 9 ) 7 1T
TR P2 77 22 R 4% 1 CSC B T Hr K 4k
5T R LRI RN, /L BASC A2l i Y
Pl il R & B AR B B (homeostasis) 4 i A& 41
J, ATt M AR b VR i B P U (bud) &
JER®, TTE-1 215U MR e b i 2 —, A
i 4% (knockout) SE 56 11F 512, PR K& TTR-1 36 R (X
PRk NKx2. 1) Ji 1 35t A% il B /0N S5 U P 5k = ity 124
Y1 i 1% 2238 52 (lineage trace) ifF ¢ HE— 25 o, il L
S Y 1 it /N 3 (canalicular phase) Sz B4 & i 1)
TGS 40 M (distal stem cells), J& & 1A filidt b Jz 434k
A BT 2 B S D (W TTF-1 81 GATAG 25) 1 P
[FVE 3, Zhang Z528H4fE, KiiE GATAG JE[H 55k
JiifE Py BASC R, 3508 2 Itk & AT . (H
TTF-11E BASC " T A9 2# Uhse, H Hi A WAk
. AL OCT4*BASC AHWFFT AT S BT T W14
o SEAE R R, R KB AN B 7 mIRNA
S\ OCT4*BASC Jii TTF-1 £iL B & N, iIX¥E TTF-1
RN H 5 I R TR A AR, I (1)ESCH4
VSR % (2) 4 SP-C I GATAG 4, HoAt I
Sl 4 Y T NS v S 1 BBV M %Y. ST D
AN, B ) TTF-1 9%{$ OCT4*BASC [] 11 4 fiti v 41 ity
Dt

o U 40 W () 2 U, 10 B it v 4 P M
R A A0 B, RS T o AH R A | 2R i 4 g,
Ja BT R AN M, F5e 2 I T R v i 2R 24
A e 40 A B S 0 23 A SR o, 7 I e 4 L R
WISPC-ALHR MWL 22 2 M 4 B §E 1 K JE RSP-C
AQP5* | BUJii il 41 fity, XA /AL Bk B ] g5 TTR-1
FREERIEA Ko A, Kik TTF-1 K 90 A fi B 41
Wk 25k . FATERTT T XA Ar figtt, KB
TTF-1 KIS A0 i SeAL AR 7 4 Ja] 5 T LA 21 SP-C-
AN, RN R IE AQPS, SIS 4 LR, mik A
FEAE I AR B, KASTTRE-L T 7 Il e 40 P 24K 401k
[FIHE ST, (X PP o425 5 TGFBL 1K H 4 i 451
KB AR A

TTF-1 72 i i) — Mk &R 2 1k (lineage-spec-
ific)din i Rl = R IA T it i A0/ 0 e it g, i skt

il 38 1 A A A Sk 5 30 i A S AR A OGS0
JEELAE Ml R, Bl AR AT R IRAFAETTR-1A 2 A
PRI, 1K TTR-1 b 355 1) 40 i (R 91 S £ B
Nkx2-8 ik [K] R ik I ) G PR R B e iy, DRI £ i
P 40 M b A TTE-1 ] LU 40 e 358 5 L 28 5 o
T8, ASCEE RS G, BATEMEER TTR-1 K
TG AN PRI AR AR T TR I RE W S R B, Horp GRPHioh
W RAE LSS 3 RN I T el i, TTR-1 6
i 2 Sy U 42 9 IV 400 JHRY B 23 -1+ 6(carcinoembryonic
cell adhesion molecule 6, CEACAMS) {41k, J5# H
AP0 7Yl AN e R R AR A ok B T
(anoikis) I 1E I, PAITT K3 TTF-1 il CEACAMS6 3
AT T, {H TTF-1 71 OCT4*BASC
eI I A A FH AL i i o, vl —
LoHT.

ZE L FTik, OCT4*BASC J& T H A7 ESC FER T AR
TIE IR SRR A 70 AL AT, SIS A0 M R 308 TTR-1 w]
Y2 SR BRI 2 — . S SR, 1 K
T S JEOCTA'BASCIZ R A4k T i 35 14038,
JE 1%.SP-C AQPS 4t i, 427~ L 1] IZYJHv_F iz 734k,
B IX A 2 L I P 5 ) R BRI T
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Targeting the Thyroid Transcription Factor-1 Induces Phenotypic

Differentiation of Human Lung Adenocarcinoma Stem Cells

Yan Li, Ming-Ming Xue, Xue-Lian Qi, Qin Geng, Hui-Li Xu, Qiang-Gang Dong*
(Laboratory of Cancer Stem Cells, Shanghai Jiaotong University Cancer Institute,
Shanghai 200032, China)

Abstract The cancer stem cells (CSC) have been characterized by their abilities to self-renew and to
differentiate into heterogeneous lineages of cancer cells that compose the tumor. The molecular mechanisms regu-
lating these properties, however, remain largely unknown. In this study, we explored the impact of targeting thyroid
transcription factor-1(TTF-1) on the differentiation of CSC in human lung adenocarcinoma by using of nanopartical-
mediated microRNA silencing technique. The results showed that CSC in lung adenocarcinoma belonged to the
primitive, undifferentiated cells with phenotypic features of embryonic stem cells (ESC). These cancer cells ex-
pressed the core regulatory circuitry for self-renewal in ESC (i.e., OCT4, Nanog and Sox2), the phenotypic markers
of bronchioalveolar stem cells (CCSP and SP-C), and the lineage markers related to the type | pneumocytes AQP5
and the ciliated cells Foxj1l. They also exhibited the lung development-related transcription factors (TTF-1 and
GATAG). In contrast, the TTF-1-inactivated cells expressed SP-C and GATAG only, indicating the loss of capacity to
self-renew and the phenotypic differentiation into type Il pneumocytes. After propagations in culture, these TTF-1-
inactivated cells further differentiated into the type I-like pneumocytes with phenotype of SP-C AQP5*. These data
documented that TTF-1 played a critical role in maintaining the biological features of CSC in lung adenocarcinoma.
Silencing this gene enforced the lung adenocarcinoma stem cells to differentiate phenotypically.

Key words cancer stem cell; lung adenocarcinoma; TTF-1; silencing; differentiation
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