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ANBBRE T e n FRE N PLAGL2 EFH B
FEYZINREA R

BAR LA EHR F O F O KREA EBRNT
(BRI B 2 BRI B, L T PR OB 40 LRAEAL, -3 200032; 2 LSS K F IR B M
TR IR G AR, 137 200030; * L S0 K272 5t IR JLJE BE B AL, 9540 215000)

WE B, AR ITB R 8 AR T 4o R AL aY Bk A, X b ed
T (A8) 2m AR 4y Bf S AL 4% 4@ fR(tumor-initiating cells) 2, AF 75 -F 4@ il (cancer stem cells, CSC). 12 At &
CSCn AR th A # 2 1 F 5 A AR 7 4 £ —% £ AOCT4(octamer-binding tran-
scription factor 4)49 ¢m ¥ A& I /& -F 4m fiil(bronchioalveolar stem cell, BASC)#CSC. i #F %, & /I RNA
FHRBARF T E R @ T )58 X F B T %A KAE % F BRI A A F2(pleiomorphic ad-
enoma gene-like 2, PLAGL?2), iE 8 1% A B & 3K 0 2k BRA% i A 5% CSC LT &, T 1A Bl 5, 2m Jieb(alveolar
type 1 cells, ATt e 5t K X BIG 66 7 BBV AR B SR I EHARF &, LI IRAECSCEA 5 ALK
Bife I R A T 4m e il 70,748 4@ BLAR 0L 69 5 T AL, 3 s KA T (F8) 4m A T A A AR R A2 64 4w
JaAL IR Lo, Z AR 4 RAL A8 T I IR CSCHy 1L TTF-1(F K A 4% K B F-1)#2PLAGL2 69 R &
P4z, 18 38 K R BRAE A B2 BT T VA BRAS R R gm ek, 1K 8k 4 R A AHRT A R CSCHg ¥ é) 04

http://www.cjcb.org

ITIAET 7064 E 3%,
KA

Z NI RE L N 2(pleiomorphic adenoma gene-
like 2, PLAGL2)J& T PLAGHEIN 5 jit, & —Firi &
H sk R, B 8us%Eae". il it R E R,
PLAGL2 571 323 55 Nl i ia 1) R A6 e s WU 8 1)
AR, AT B g AN AR

H AT, AW e ik B R 228k
i A 40 () v e Ak, X S A T (FHD) 41 e
Fx Ay 98T S 45 410 Y. (tumor-initiating cells) sy i 87 1
41 il (cancer stem cells, CSC)**¥, it =4k, [FHpr [
KT NARNG T G )41 B (P AF 5 A B St e 131,
HAR AN 55 ifids CSCZ W] 1R % R AT RRER A
Jlo ALY = WARIE, il iR CSC(H OCT4'BASC)
FLAT 55 Il = 20 B 0 il 60 AH 48 AR AR 2 1 R A AR
A&, FIRM T 40 bR 2 OCT4. NanogFlSox2 LA il
VAHZ by ds, 4n TTF-1. CCSPAISP-CP-21, X H]
RNAFHHA, FA1 CE BB K0S TTF-155 14
AJ LG R R CSCra I fiti i 41 i (alveolar type 2
cells, AT2)FE40 fu 434>, AWF5E R I, HEIRCSCH
IAPLAGL2, Ki% PLAGL2HEIR J& w] e i fili figis CSC
) AT140 504k, IF R 28U RE ) o AHBIX— 5T

it B bR 40 B 4312 7Y, PLAGL2; 41 ffaiic 94

PR, TATIEAT T IR RN A RIE TR &, Kl
fii fi s CSC AT L5 il T (R ) 4 AR LUK 7 7 2 2
WG N B0 il CSCHIHE 10 vG 97 S it 18T i A
o

1 #R5R%
1.1 ##

71 I3 ) H PAA Laboratories GmbH 2 #l;
DMEM % DMEM/F128 3£4£3 511 [ HyClone A 7]
FIGibeoZ 1l ; 24N OCTAZ Sl Hifhk (sc-8628).
Ho N\ CCSPHL S BEHi 1A (s¢-9770). 4afii \ SP-CZ wil
Pith(sc-13979). EHUANTTF-12 sgfdiih(sc-17694),
40N PLAGL2Z ST (sc-19907). -4 A SP-B
£ TR (se-7701) 3N AQPSZ i B Pk (sc-
9891), FlHiA CAIZ e BEH I (sc-365900) I Lt A

WO H : 2011-12-20 52 H 1 2012-03-15

5 A RFH 45 (N0.30872952) _Fifg TR RHIFE 4 (No0.09411-
961700, No.10411968600)F1 L 117 125 J=y BHiff 3 4x (N0.2009198) % B Tl
H

*HHAER . Tel: 021-64437181; Fax: 021-64046615; E-mail: qgdong@
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ITGA5% Vil hifAi(sc-52595) 9% ZRhodaminefric
13T olegG LA I i 1gGhu A4 % H Santa Cruz/a
A5 967 FITCHRc 1 il i A pan-Cytokeratin #L 5
PuiAI H Miltenyi Biotec /s 7] ; FALNJBE & A AEK
[A-7--1(insulin-like growth factor-1, IGF-1)FI15 i A=K [X]
“F (epidermal growth factor, EGF)J4J [ Serotec /A 7] ; /Ny
T p38 MAPKIHIF SB239063, 1457 2% (P8833-25-
MG). H )5 E B-3(GSK-3)4 51 BIOW H Sigma’y
wi]; PLAGL2¥F 571 SARN A5 55 4% /K (sc-38181-V) Fll
Polybrenells) |5 Santa Cruz /A 7

1.2 7%

12,1 @mfeiEsc  JilRESPC-AL41 g B h
FleEbe LA ay Rl B ARV 2 5 A AR AT o
TR e, 15 95 55 R 20 10% 8 48 I . 100 U/mLE
5 ZAN00 pg/mLi%EF Z IDMEM, 15774637 °C. 5%
CO, I EMLIEFRAR T o 4l Mo AL ARSI 2R H0.25%
JERE RS AL o

122 MRBCSCHImt 53 R UK
(1) SPC-A14M ML, 4% 1 pgho A /10040 Ha i bl n A\ Bt
A\ CD2218;, CA9 J% ITGASHif4, 4 °CIELE 30 min. 5
DTEGR EBR AL G YU, AR5 1 SASBEER /48 o )
B IS BT S LgG e il ek, 46430 30 min, 2
S5 HEAT WEE 41 i 43 1 (MACS), 4332 J5 1 BH 24 41 o 7
SMC(stemness-maintaining combinations)$;Fli1% 7
FE AR R . SMCHL 7 A DMEM#ES 5L, 10%
fa2E s . IGF-1(20 ng/mL). EGF(20 ng/mL).
SB239063(5 pumol/L)FIBIO(1 umol/L).

123 RAERLEN  HAHM(1x10°41 M, 50 pL
BA IR Pl B A 55 B 247U (Costa 2y |)) T, 15
TR G 404% % 3 T [ 5230 min, PBSPE3 IR (4
IRVES3 min, FA]), 0.25% Triton X-100if3% 15 min,
5% HE WKy B3 h, PBSYE3 VR I —H1(1:100F
FE), BT X RO PBSAUE —$it), 4 °Cil . PBS
VE3IR B BR AR G B 5 N —Pi(1:100% k), =5 il ik
Jt1 h, PBSYE3 YR, i inHoechest33342(1:50F% F¢) 4L
%5 min, PBSPE2K, Il Fr 7 T-Olypus IX517%¢ 5 i
(IS

1.2.4 jAastBILRERRLERK  PLAGL2FE S
PEShRNA M5 25 25 /4 I [ Santa Cruz/s &, #5257 75
PO AR FE B3R, R a1 R 6L (Costa’y 7))
P 4F fL B A 3.0x10° SPC-A1 CD221°41 (1.8 mL %
MR FREL), 559724 he WX b, BEALIMANIREE S

5 ug/mL{¥polybrenef#] # B ¥ LA K30 pLIF) i £ FIURL,
P BREREE24 he 37 L3, M H5 9732 mL/fLE 77
24 ho AL IEE AN25 em® (R, INA10 g/mL
WLV 5 35 T 226 B 1 40 PR v o o

1.2.5 ## %% BALA/CHEEL 1001, H#EPE, 44
H18~21 g, AT LI B W) Pr $e Ak, A= Vr ik 5
(17)2002-0001, {# FH ¥ AT HiE 45 SYXK(%1)2002-0009
i [ s CSCRIPLAGL2 3 328 1T ER 1 40 i ok 5 1 3
F1x10%mL, 7R 5 — O RE B2 B v 1< 10° i i
CSC, WM 7 R 3 5 45 5 [ PLAGL22R IA T 2R 40 fid o
B A WS M8 A I AR AR . IR RS 5K
Sy V=(ABY)2(¥47: mm?), Hr, A kK42, B
A TE AT

12,6 A RaALAFE  DURSME IR
JECSC AR, PLAGL2FEIAYTER 41 e LA JZ TTE-1
IR UTER A H >k 5286 21, K Fihuman-12T Illumina
BeadchipE AT 4 56 [ 2 R 0 2 o 42 2B 7 v A
Fe AT 25 S R IR FE R 40 By, BRI 3L K BT A5 4 %%
A A IS S A ek 25 1 A5 S, RSP
SAH, APRIME SSRGS MRS
35 75 5 (P<0.05), WA e A Ar Il R A BH PRIk . 5
56 21 55 0] JLZH AR NS DR A 5 (AR 22 L5 A5 A B
Wk 72 e Ak FE A

1.2.7 4B o B IRAT B m B 6 2 B BAs ) iy
IR R PUEE 110 mLE K Il 4% 7% 214530 mL PBS(Y)
50 mLE M, B2 B35 IDA10 mL510%)h
ALY S S0, 005 mLIn N &5 mLbk B2 41 i
73 BRI 1S mL /0, 400xg 2020 minfi W AR
S 1040 150 mLES O N, 4 FEPBSA40 mL, £
Ly, F5 B35, IA350 uL PBS. JIICA9 KITGASHi {4
Fric 40 1, MiniMACS /3 241 73 55 13 $|CA9/ITGAS®
LB O A1 = B NT= S T b iy e U e
IR = B A0 o M LS B Ak, 25451 34 28 93 B 12
b il e o

1.2.8 @y eyisg 25 em® 55 IE I i
iR S8 T 41 g (2> 10%/mL, 10% FCS DMEM; 37 56) H]
DAPT( £ 48 pmol/L)5 F 7K Ji5, I A1,25-OH,-
D3R JE 4 1107 mol/LYYE FH 7R, # i 5 A il i 4
M bR &AL

129 Zitoar 0 g5 A0 Bl BERk kAT
FER T Ge vt 2 Mo P IR BE A G A SR T ek 56, LA
P<0.050 &= A gk 5 o
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2.1 FffECSCHPLAGL2BYEIE
ARSI 3 R 2 SPC-A T4 bk - CD221* 4]

(A)

Hoechst Hoechst Hoechst

OCT4 CCSP SP-C

(B)

Hoechst

Hoechst

SP-C
SP-C

KRR, ARSCUESE T Z4 otk b Lk br G FH %R
IE(E1A). BbAh, W4 HIE W, SPC-A1 CD221°

Hoechst

Control

Hoechst Hoechst

TTF-1 PLAGL2

CCSP Merge

OCT4

A il T A0 4l bR £ OCT4. CCSP. SP-C. TTF-1FIPLAGL2[{#1k; B: fili s 41 i b+ 40 i b5 5 OCT4FISP-C, CCSPAISP-CI1)

A: the expression of stem cell marker OCT4, CCSP, SP-C, TTF-1 and PLAGL?2 in lung adenocarcinoma CSC; B: the coexpression of stem cell marker

OCT4 and SP-C, CCSP and SP-C in lung adenocarcinoma CSC.

Ell BfiRRECSCH TAEFREOCT4. CCSP, SP-C. TTF-1F1PLAGL2AIZRIX
Fig.1 The expression of stem cell marker OCT4, CCSP, SP-C, TTF-1 and PLAGL?2 in lung adenocarcinoma CSC

4 7T LR IAPLAGL2 . WUf 4 38 5 A Ik 512,
CD221" 4 ik K IACCSPHISP-C, ) HATBASCHE#
A, AN gt [R] I B A 21X OCT4A(K1B)
2.2 JTEPLAGL2{Z{EARECSCH 1L

A PLAGL2H 5k shRNAG 15 4 % e i i i
CSCJi, 2810 pg/mLIEN 72 3R T IE TR, $RA3 itk 40
T s e (EI2A) . o 52 A I (B2B) o, Hut4n i
$ PLAGL2% 1% %% Fif4h, OCT4, CCSP. SP-C
A TTE-1H{2E W] N, {5 AQPS(aquporin 5)#%¢
ERRTE, PRI SRR IE B 4 iy (PR 4 PLAGL2-KD)
T TE s T AT LR 40 it

2.3 KEPLAGL2IRE T ffiBREECSCRIZLIE RE
ARSI 2 ARG, SPC-A 141 i (fICD221 48 Jfa
VB {ENOD-SCID A £ %o e e B /s Bl b LA 1 35 3%
e, AT R 1004 41 i R RE T gl AR 52
ML T ERCSCLERRL R P 1 i % SEae 4 R EOR,
B R ERR <107l 1 CSC a4 e 2 14, 16, 18, 21,
24 AW 52 B IR, IR 2 R 50%(5/10 K/ ), I HL
H 05 5548 T L i R AR R, R TE 5 24~36
KA 2 A KE3). h TP PLAGL2IE A
X SR e R 2 e, BRATTHE B Bl I CSC /N R
S B2 ) i 42 b 25 - PLAGL2-K DA i, 45 9 R TN
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(A) D14

Hoechst Hoechst Hoechst

OCT4 CCSsp

Hoechst Hoechst Hoechst

TTF-1 PLAGL2 AQP5

A WA FE T EPLAGL2 AT ER IO 40 0 72 1% B: 2 92 6K MIPLAGL2-KD4M g 'OCT4. CCSP. SP-C. TTF-1. PLAGL2FIAQPS[) k.
A: puromycin selection of the cell clone of PLAGL2-KD; B: expression of OCT4, TTF-1, CCSP, SP-C, PLAGL2 and AQP5 is examined in PLAGL2-

KD cells by immunostaining.

E2 PLAGL2-KDZRAESEFEEIF A R OCT4, CCSP. SP-C. TTF-1. PLAGL2. AQP5HIZREMN
Fig.2 Formation of PLAGL2-KD cell clone and expression of OCT4, TTF-1, CCSP, SP-C, PLAGL2 and AQP5

El3 OCT4'BASC5PLAGL2-KDAREBUE LRI E S
Fig.3 The oncogenicity difference between the OCT4'BASC
and the PLAGL2-KD cells

TEAH [RDUL S S A 251 G I T8 (3 1), i I PLAGL2-
KD i 1) 2098 & ) W] %l FAIK(P<0.05).
2.4 ERFIEERSH

K Hhuman-12T Illumina Beadchip i 2 & X %
1R U0 ER 40 M(TTF1-KDAIPLAGL2-KD)# 47 T 4= %&
R Rk i 2, 5 [RIP A I () b iR i CSCLL AR, BAE
%%?ﬂﬂﬁ*ﬁ%l SfrE LA B EE, 97 2 e R IA AL

o GERURILTTE-VRIG 511 353 MER 2257 3Rk,

32 EP952/|\%.?%J$J:1J§, 401N FEPR R IE T . M
PLAGL2 K JFAN 5| #2220 3 K 7 e 3Rk, Horh, 105
AR ERIL B, TISAERRIA N, BidzERg
IRFEDRI) 43 28 S e A AT 2

TH 0 P EdE o dr, FRATT R IPLAGL2 3K ik
FEIE D UBRAN f b I 2 NI (R2), E4E A RT-PCR

F*1  FHPRETHRFNPLAGL2-KDZA BB 14 i 7 5]
Table 1 The tumorigenic difference between lung adenocarcinoma CSC and PLAGL2-KD cells

A PN/ DEHES i AR B (em?®)
Cell type Days Rate of tumorigenesis Tumor volume(cm?)
Lung adenocarcinoma 21 30% ©0.022 5@0.128 6®0.018
stem cells 24 50% ©0.026 1@0.139 3®0.033 12@440.027©0.012 5
28 50% ©0.027 4@0.200 8®0.034 6®440.042 6©0.035 5
32 50% ©0.050 5@0.274 1®0.035 6®440.119 1©0.078
PLAGL2-KD cells 21 0 0
24 0 0
28 0 0
32 0 0
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Table 2 The molecular phenotype of lung adenocarcinoma CSC

HIA H K E X EReRiE! Pl PLAGL2-KD*  TTF1-KD’
Genes Gene definition Signal score P value PLAGL2-KD* TTF1-KD*
PLAGL?2 Pleiomorphic adenoma gene-like 2 341.631 0 -2.522 1.036
AHR Aryl hydrocarbon receptor 8901.270 0 -1.478 -1.233
ANXAS Annexin A8 138.798 0 3.303 1.123
CDH1 Cadherin 1, type 1, E-cadherin(epithelial) -44.312 0.979 - -
CYPIAI Cytochrome P450, family 1, subfamily A 672.577 0 -672.577 -11.061
CYPIBI Cytochrome P450, family 1, subfamily B 971.75 0 -3.07 -3.02
HES1 Hairy and enhancer of split 1(Drosophila) 1270.439 0 2.284 -1.843
KRT5 Keratin 5 -20.650 0.756 - -
KRT7 Keratin 7 414.957 0 2.825 1.551
KRTS Keratin 8 1 059.045 0 1.611 1.524
KRT14 Keratin 14 -34.850 0.881 - -
LAMP3 Lysosomal-associated membrane protein 3 67.921 0.005 -2.831 -1.259
NOTCHI Notch homolog 1(Drosophila) 567.298 0 -1.239 1.031
P63 Tumor protein p63 2.099 0.505 - -
RXRB Retinoid X receptor beta 332.593 0 1.597 1.018
VIM Vimentin 7273.688 0 1.073 -1.345
SLUG Snail homolog 2(Drosophila)(SNAI2) 129.330 0 1.085 1.372
TWISTI Twist homolog 1(Drosophila) 106.260 0 -4.555 -26.586
VDR Vitamin D(1,25-dihydroxyvitamin D3) receptor 29.2714 0.127 1.111 1.731

Signal i ZEACIE J& IS A AN 5480, PR S ARG 0 T4 R, P<0.05 Bon 2501 8 i e "2 ikl

Signal is the corrected signal detected in the array, P value is the statistical result compared with the basic signal, P<0.05 has statistical significance.

“Folds score.

R MR INCRRL AR ). AL, B T SP-CHICCSP# 1Y
P &5 B 1 3k AR, il i CSCids 2 ik AT2. 41 Jifd
MR )2 /M (lamellar body)A4H 2 )i 25 FHLAMP3 (R
DC-LAMP)FIANXASUS 10 b 25 4 fifg thy [ i 3% 54
ClaraZf i A 5= 8 117, 4HAHR. CYP1Al. CYPIBI
A b PR 3 B2 R bR s KRT7HITKRTS8(2). 1
TTF-1FIPLAGL2EEPLER 4 ffurf, CYPLIATHI
CYPIB1 &AW i i, MKRT7RIKRTS %Kik i #
I, G DRI B s CCSPHL M1, Wi iH H B
IO w37 = 5 S

AN, il CSCHAT K J—A] 78 5t K (epithelial-
meshenchymal transition, EMT)!'813 - R RUEFAE , 1
VIM ik i CDHIA KL, M — 2 81 EMT (1)
B S R SE TR, R B 2K 41 i 2R 1A STug(Snail2) I
Twistl . ffiiRFECSCH) I3 — A0 FHRHIE & A RIE AL
JE< 41 He b ip631°. KRTSFIKRT142%, 33 B gk 2 41
WA B A A BCRTE F R v RE . DR B AT TR 1
T REAT R AL IR CSCln) i ZA  AT240 il 734k . 48
o B, FRAT R IR y-43 W4 B (y-secretase)
S 4 46 FIDAPTEH WiNotchfs 5 Ji, CCSPE iA
WA, 1A I A 4E 2R ZD3VE M A 01,25-0H,-

D3(VD3)#t — 0 % 5, NOCT4FISP-C3 ik i 1
SALTE K T SP-BY i BAAT240 i (E4) . 2 557~ il iR
J CSCIH 1 3 1A Noteh 52 44 K HL i 5 i 48 1) L Ok
HESIVL }; VD35 A VDRFIRXR, {HNotch#l ] 7 55
VD353 4H i 7340 11 37 HLI i Ar gk —

WA G 0 A T Ml CSCHIR iRk . %3
g R, il CSCAFRIA CD117H1CD133, 3&Ar]
VA 77 A 31 CD73 M1 CDOO I S A5 5, ABA7EAE
MSCFriki CD105, SbbrdifE TTF-1F1 PLAGL23E N K
THERIE Bl IRAR, FRAT I R CSCRIECA9
FINTGAS, HRIATE R FERUK J5 53% T

h T K AE CAOR ITGAS BE 75 1 4y fili i CSC
(RS S bR A, FRATTR FHCAOFIITGASHL A 41 4 M
SPC-A141 i HFMACS 7335 BH P 4l e )5, 9% 5% A
W7 S 40 B 1 2 Y, 45 7 SHE SIS BH 1 4 i ) e 3k
OCT4., CCSPAHISP-C(KI5A). #R )5, FATMY H iX T
AT T 25451 it it g 25 A1 J1 i v (8 0 A8 e 9 4
Jitd(circulating tumor cells, CTC), & ICA9/ITGASHT
PAAT SR 160 20 o 249 B 1 A KRT (B & 126 J b 4
Ji), HZRCTCRR I % i5OCT4MISP-C(&5B), H#E7RiX
SYCSCIE i ik [ e P (occult) L Y5 46 75 B i gk
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OCT4 CCSp SP-B
OCT4 CCSp SP-B
OCT4 CCSp
A: AL FR W3 CSCHHOCT4, CCSP. SP-CHISP-B(¥j#JA; B: 8 mmol/L DAPTAMEE7R FOCT43& 1A T if; C: DAPTALELE (A4 4 7R 1)

1107 mol/L 1,25-OH,-D3(VD3){: H 5, OCT4RISP-CZRiA B i N i .

A: the expression of OCT4, CCSP, SP-C and SP-B in the cultured lung adenocarcinoma CSC; B: down-regulation of CCSP expression was observed
after 7 days of treatment with 8 mmol/L DAPT; C: the significant declination of OCT4 and SP-C expression was found after exposing the DAPT-treated

cells to 1x107 mol/L 1,25-OH,-D3 (VD3) for further 7 days.
El4 FhRRECSCHIBES 1L

Fig.4 Induced differentiation of lung adenocarcinoma CSC

3 HRECSCHIEMIcE

Table 3 The surface markers of lung adenocarcinoma CSC

FEH FEPR 2 X {5514 P{E PLAGL2-KD* TTF1-KD*
Genes Gene definition Signal score P value PLAGL2-KD* TTF1-KD*
CDI117 V-kit Hardy-Zuckerman 4 feline -35.137 0.881 - -

sarcoma viral oncogene homolog
CDI133 Prominin 1 15.105 0.291 - -
CD73 5’-nucleotidase, ecto(NTSE) -5.209 0.606 - -
CD90 Thy-1 cell surface antigen -31.205 0.830 -
CD105 Endoglin(ENG) 63.387 0.008 1.467 1.551
ITGAS Integrin, alpha 5 658.001 0 -1.991 -2.043
CA9 Carbonic anhydrase IX 353.364 0 -2.9 -26.998

Signal h ZEACIEJ& IS A I 48, PILVAS S S ARG T 45 R, P<0.0587R 2577 W8 . "= ik

Signal is the corrected signal detected in the array, P value is the statistical result compared with the basic signal, P<0.05 has statistical significance.

"Folds score.
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BRI

(A) OCT4

CCSP SP-C

Hoechst

(B)

Hoechst

Hoechst

Hoechst

Hoechst

pan-KRT OCT4

pan-KRT SP-C

.
.

A: CA9'/ITGAS" SPC-A141 it OCT4, CCSPHISP-CIJ#Ki%; B: flifiRfiEm AP OCT4. pan-KRTHISP-CI{) £ ik .
A the expression of OCT4, CCSP and SP-C in CA9/ITGA5" SPC-AL1 cells; B: the expression of OCT4, pan-KRT and SP-C in patients with lung ad-

enocarcinoma.

El5 BhAREAEFNRHARER A SME ML OCT4, CCSP, Pan-KRTFASP-CHIRIA
Fig.5 The expression of OCT4, CCSP, pan-KRT and SP-C in CSCs and in peripheral blood of patients with lung adenocarcinoma

7o BT R MBRRE CSCRIFE AR REREAT T 73 HT, AIE
W S A0 L BE N LA e BE L R 2 I 22

3 g

ITASERTRAT AHARARTE, A AT s 40 Ok K2 it
TR LU AR JRIEOCTAI AN 2/ e T 40
(bronchioalveolar stem cell, BASC)FECSC, FA T8 ¥
A4 HOCT4'BASC. KR MTITwor, MiffECSC
HABFEMEUE . R 255 P G R
57 LR CSC™ gl Wy 18 38 () AR AP RO28 FE i Dk
SLSMCIRAMEFE R GG, BATRINIESECSCIE [F] I &
iANanogf1Sox2. Ml ik Pk KiG TTF-15: 8, &

it s CSCRENS 73 AL TE BSP-C IR AT2 K 41 ffd,, b2
HERIFRIE T BR 40 M (PR ) TTF 1-KD)Ze A% A 7 50U
Jri RI2K 5 SP-CHIZIL AL I AQPS [ AT LEE A [,
DL B4 RPEoR, Ml CSClE T bk
A 1% 2R (lineage), HF 7 (1) 40 o Y52 Mt b e o
B 7440 B B HEAH 40 M o B 34K A 9T 45
A7, N A A () 96 b B v i SE A7 A 40 B 1)
= % (hierarchy) 2Ky 20114F, 26 [E W5 il B2 2% BiKajstura
SR R TE N AR I U P I Y6 b S AR A R A4k
I 2 W RENT T 40 i (lung stem cells, LSC). 240 iy
%% 17XCD117(stem cell factor receptor, c-kit). OCT4,
Nanogf1Sox2%5 - 41 i br s, {H AN 2K 0] 41 b
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A&, Wy B AR 1 (vimentin, VIM)FIREIR | 17 ()3 2 b5
Ao A IERS S, UF B LSCREZM U T i 4F
BN, Claradil ARG B2, A4, HAR
J6 K2 Fujino %5005 55 55w T — 28 AT2 R iyl 4H 40
J, JFLARRAE 2 ] I 2234 SP-C R 78 5T+ 41 il (mes-
enchymal stem cell, MSC)#7&, W1 CD73. CD90.
CDI105F1 VIM. Z4R4ME T 00 J5 , X L840 b i)
MSChx & 235 W] 5T i I H AT 240 i 1) JE AL,
WAL E (microvilli) FIAR JZ /M. 1 58 i oK 2%
Ballard %5175 73 25 NARSHIE AT240 o f5 , BRI 4n
i [F] B A SP-CRICCSPIIES St PEmRNA, Hfz 78
Frill 275 CCSP4i i 2 5 AT240 i 5 351 4%, #E 5T
4 AR R NARIGIE H 77 £ BASCHEAIIE . 485 )k
¢ A W AN KL DRLES 7 0 2, BoAl ] A LIl i CSCIY
FIVEEAE AT LSCHI AT24H 40 i 2 17 . Jili 988 CSC
AT LSC, 7] LL#iA OCT4, Nanoghl Sox2, {H %
K ZANE R A AR &, WIMSCHRECDI10SHIVIM, 2
RCSCEH I/ . BEAh, Il CSCRR T K IEAT2
41 fL bR & (W1SP-C. LAMP3FIANXAS) A, if [m] I 3¢
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A Study on the Molecular Phenotype of Human Lung Adenocarcinoma
Stem Cells and Biological Functions of PLAGL2 Gene

Xue Mingming', Ning Renli', Huang Jinsu?, Li Zhong®, Li Rong?, Xu Huili', Dong Qianggang'*
(*Laboratory of Cancer Stem Cells, Shanghai Cancer Institute, Renji Hospital, Shanghai Jiaotong University School of Medicine,
Shanghai 200032, China; *Department of Pulmonary Medicine, Shanghai Chest Hospital, Shanghai Jiaotong University, Shanghai
200030, China; *Department of pneumosurgery, JiuLong Hospital, Shanghai Jiaotong University, Suzhou 215000, China)

Abstract Emerging evidence indicated that tumors originated from malignant transformation of tissue-
resident stem cells and/or progenitor cells. These transformed stem/progenitor cells are named as tumor-initiating
cells or cancer stem cells (CSC). However, the potential cell origion of CSC in lung cancer remains unclear at pres-
ent. We reported the existance of OCT4-expressing BASC (bronchiolaveolar stem cells)-like CSC in human lung
adenocarcinoma. With the technique of RNA interfering, we inactivated the expression of PLAGL2 (pleiomorphic
adenoma gene-like 2), a gene encoding the zinc finger transcription factors, in the CSC of lung adenocarcinoma.
The results demonstrated that knockdown of PLAGL?2 enforced the cells to differentiate into the AT1 (alveolar
type 1) cell-like state and lost the tumorigenic ability. With the plateform of microarray (gene chip) screening, we
showed that the CSC in lung adenocarcinoma shared molecular phenotypes with the undifferentiated stem cells and
the alveolar progenitor cells of human lung, suggesting these primitive cells as a promising cell origion of CSC in
lung adenocarcinoma. In addition, the results presented herein revealed that the differentiation of CSC in lung ad-
enocarcinoma was under the dural control of TTF-1 (thyroid transcription factor-1) and PLAGL2. By gene menag-
ment and pharmacolical induction, these CSCs were able to differentiate. These studies provided a novel evanue for
CSC-targeted therapies in lung cancer.
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