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Establishment and Characterization of CD133"/ABCG2* Multi-drug
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Abstract Multi-drug resistance is an important element which leads to ineffectiveness of chemotherapeu-
tics. Identification of subpopulations of cancerous lung cells with multi-drug resistance and cancer stem cell proper-
ties has recently become a major research interest. We identified a subpopulation from the primary lung tumor tis-
sues, which had high surface expression of both CD133 and ABCG2. We found this subpopulation of cells termed
CD133"/ABCG2" also overexpressed stem cells markers such as Nanog, Oct4, Sox2, Nestin, CD44, CD117, CD133
and ABCG2. These cells are not only highly prolific and invasive, but also resistant to treatment with a variety of

chemotherapeutics such as casplatin and gemcitabine. Additionally, CD133*/ABCG2" cells can readily form tumors
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in vivo in a relatively short time. To investigate the mechanism of aggressive tumor growth and drug resistance,
we examined the CpG islands on the ABCG2 promoter of CD133*/ABCG2" cells and found they were remark-
ably hypomethylated. Thus, these data suggest that CD133"/ABCG2" cells could be reliably sorted from the human

lung cancer primary tissues, and represent a valuable model for studying cancer cell physiology and multi-drug

resistance. Furthermore, identification and study of these cells could have a profound impact on selection of indi-

vidual treatment strategies, clinical outcome, and the design or selection of the next generation of chemotherapeutic

agents.
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Fig.1 Flow cytometric analysis of CD133 and ABCG2 expression in different human lung cancer tumors

(LC1~LC3 were three patients’ tumors)
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Fig.3 Immunofluorescence staining of Oct3/4 and Nanog expression in different lung cancer subpopulations
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tions detected by softagros; C: inhibition of different lung cancer subpopulations growth after treatment with casplatin or Gemcitabine as measured by

MTT proliferation assays. *P<0.05, **P<0.01, "P>0.05, n=3.
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Fig.4 Proliferation rates, invasion and multi-drug resistance of different lung cancer subpopulations in vitro
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A: CD133/ABCG2 il 4l idyE 41 41; B: CD133/ABCG2 i 4l MLy 4 41 C: CD133/ABCG2 i 4N M i S v 50 Jes 98 £ 203 1100 40 2 Ay

D: I EIKI-67 e H S A R A EE L

A: CD1337/ABCG2 lung cancer subpopulations injection group; B: CD133"/ABCG2" lung cancer subpopulations injection group; C: H&E staining

revealed the cell heterogeneity existed on pathological sections of the tumor; D: the immunohistochemistry staining showed that the expression of Ki-

67 elevated on tumor.

E5 ZEMMERR KA BUE N KB IABLFEFE S

Fig.5 in vivo xenograft experiments and section forms of pathological organization stain and analysis
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Fig.6 CpG island methylation assay on the ABCG2

promoter
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Harh, ABCG2IEIR i3 21 X I 52 0 L o Y AR A M
(hypemethylation modification) Il %t. 1% 52 50 F 5K,
CD133"/ABCG2fili 3 CIC41 e, 1 TABCG2)i1 3
TR S EUL ERIE, AR T AR
S P4 TT 23T 52 . 53 4b, 5-Aza-CdR A& —Fi it
AMIF I R, TLAE IDNA F AL 55 i (DNMT)
(R, AT AR OK PR S D5 ZH DN A 5 RS Aok
Ao ZWFIEH, A 5-Aza-CdR(10 pmol/L)AbFE 41 iy,
YA MS-PCRAS I 1) B 4 6) i o

3 itig
H O, Bk 2 8548t A2 s 4128

AFAE M8 T 40 B (CIC), 1T CICHH M35 PE Al £ &
IR MR ) S, IR AR 2B S R e ) SR
N TG A 4 % VI ¢ R CICHN i B A 9k it 7Y
() R 55—, CICHH M B A7 1R 5 1 15 3 5087 i
WaTERE Jy; B, e AT A A2 T gl e RN T
S Jf R0 AH 40 S5 ) AR AR R, I H R — e A
ZUE M2 aetk; 5 =, HAR N B B3R R A
AT A AR FR A 43 2L 1) J7 BRI —ASCICHH i i 5
93 F M ANCICT AR — AN i g 41 i), 25 DU, CIC
0 o, B T R A i LA S SR I 4R 2B e 0 N BUM
PE; 55 L, CICHH M 38 5 22 Ll 3% 2 i g 4 Jf A B
SRS 29T 52 68 7. CICAH A 1) A 30 A I 9gg 11
TR REAE TR R, i FE 2 AL R KR AT ST
Wk iR B ) v T BRI T B R AR . W AT ST R
i, 7ECICAN g % 1 7 % ik — AN ABCG2E M, % &
1)@ T IR 22 i 24 2 X (multi-drug resistance) 2% %
(R R % o ABCG2E 0 5 1 Bk hy LI T 24 22
(breast cancer resistance protein, BCRP). Jii #LATP
4k 4 8 [ (placental ABC protein, ABCP). K#T i
i 2% £ 1 (mitoxantrone resistance protein, MXR), +&
— A% 3 () ATP 4% 4 £ (ATP-binding cassette, ABC)
P AR 1, O Ak T R 2 R A TR i
4 i F T, WFABCG2IE R 8 1 X 38k 4 7 v]
A1, Ho &5 A — NTATA-less Box#l g 5Spl. AP1AH
AP25E B 5 PR - &5 A 19 =X A AL A (cis-acting
locus). [A] I}, fEABCG23E [K] 5 5 -F-CCAAT Box

3, AEAE —ACpG i (CpG islands), Jf FLAEM, %
CpG 54 1 FH A i R 45 4 % DR PR e S Tis D o1
TEAT G, AT BT 5 AT 95 N 5 A i g 41 2 4
Harf 43 3E 3 T —#ECD133"/ABCG2 11 41 g W 7 (cell
subpopulation), 18 ik 4 g 71 2. Transwell/)> = I 3k
T A0 0 e A A 8 T B S B IE S, R AN i LA L
7 30 I 9 4 PR B 5 1D 42 28 kR S B B R . [
I, MTTHE 5 $00 751 52 56 2 7R CD133*/ABCG2 41 Jifd %if
- MGUECURI 5 G v 24 4 EL A L St T8 il s 440 e 5 i 1
M52 HE 070 T340, EHEAH M i 21540 M br & P (an:
Oct4. Sox2. Nanog. CDI1175%), [q] it /& 2 1A ¥
oL il PRl (Tert) AN Atk FRATTHE 2D 5 (1)CD1337/
ABCG2 4 M id 5 TR B R, &80 — B [ (1) 4]
I, VSR I T 5 2 99 A AH ) ) i 4 98
RS2 6 45 BLIFSZ, CD1337/ABCG2 fitiJie 41 i B A7
ST IR T 40 L (CICYREAE

BE G, AT M IE AL 22 S B R, BRI T
CD133*/ABCG2" i %2 CICHH iy /& %% 15 ABCG24E
AL W I DNAF A 2 A, TATTR I, £ T
CD133"/ABCG2fili i CICHH fd W IMABCG2HE (I, JL
JA B F-CpG iy A7 A K A2 H B A A& 4, 1iCD1337/
ABCG2 Jilifs 40 i (11 ABCG2HE N, H R 3 CpG &k
PEAEAE = PRI AE 1 . S2a0 25 3R W, il CIC
Y L I ABCG2HE K] 3 Bl ¥ DX A7 A1 25 H IR A A5 40,
032 20 M0 % T8 11 ABC G236k IR HAT B8 1 IR e s vt
B 2 SRIB ) Bz A e e e b 7 29 1 Bk

AW 5T K CD 133 FABCG2 M A 25 1 4H 45
Fry MR 4t b 55 08 H T — R v 24 1 i
T A MY, JF BT T %40 B 22 i 24 1 56 DA
S AR I RMBAE E AL o I 2 R Dk e I
IR B T8 ) S
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