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Abstract

AIM: To identify microRNAs differentially
expressed in human colon cancer stem cells to
provide a basis for further study of the role of
microRNAs in the differentiation of colon cancer
stem cells.

METHODS: MicroRNA microarray was used to
detect the differential expression of microRNAs
between human colon cancer stem cells and dif-
ferentiated colon cancer cells. Real-time quan-
titative reverse transcription-polymerase chain
reaction (RT-PCR) was performed to verify the
differential expression of candidate microRNAs
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obtained from microarray experiment. Bioin-
formatic software tools were used to predict the
target genes of identified microRNAs.

RESULTS: Compared with differentiated colon
cancer cells, 35 microRNAs (hsa-miR-192, hsa-
miR-29b, hsa-miR-215, hsa-miR-194, hsa-miR-
33a, hsa-miR-32, etc.) were upregulated more
than 1.5-fold, and 11 microRNAs (hsa-miR-93,
hsa-miR-1231, hsa-miRPlus-F1080, hsa-miR-
524-3p, hsa-miR-886-3p, hsa-miR-561, etc.) were
downregulated in colon cancer stem cells. The
results of real-time quantitative RT-PCR were
consistent with those of microRNA microar-
ray. The common mRNA targets of obviously
upregulated microRNAs were AFF2, MTF1,
RUNDC2C and ZFHX4, while those of obvious-
ly downregulated microRNAs were ONECUT2,
SH3TC2, PTPRT, RNABP10, NR3C1, RGSL1,
RNASEL and TANC2.

CONCLUSION: Some microRNAs are differen-
tially expressed and may play important roles
during the differentiation of colon cancer stem
cells towards colon cancer cells.

Key Words: MicroRNA; Stem cell; Colon cancer; Ex-
pression profile
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#7: hsa-miR-192, hsa-miR-29b, hsa-miR-215,
hsa-miR-194, hsa-miR-33a, hsa-miR-32%; &
X TiRAATL5ZUmIRNAA LA, #: hsa-
miR-93, hsa-miR-1231, hsa-miR-524-3p, hsa-
miR-886-3p% . PCRE KI&iE, 5miRNAY:
R &ERMMFE. KA 2% LAmMIRNAG &
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1.1 A N5 i RS W 1116) 06 [ H [EH
S Ra sy IR SR WNEE ] 7 R R
HIBR(SW1116¢sc) Ay A% VR 41 i 7 Y H JC 1.3
() iR T 4 B 5 725, S W LTT64H M bk 43 125
th, FERF LT T2l % E . SW1l16cscé il
BTSSR L MIEDMEM/F12(1 ¢ 1,
Invitrogen-Gibco)}5 Ak 1 9%, SW111641 fuks
FE T8 100 mL/LAA A5 DMEM/F12(1 © 1)k
FEHErh . PRI AR 550 mL/L CO,. 950 mL/L%¥
SHICO MG, £E37 Ty 95%IM ST 4 R 5%

12 7

1.2.1 fa i ERNA R 3032 BT 2 Am: SW111641
Mt X 10M 41 il A3fS mLEzfpT25
e’} IR, 48 hJim K TRIzoliR 7 (Invitrogen) 1%
AR UL I EUERNA. SW1116cscdl i
X104, BV7 459596 hfa, 250 a4 Hth HE,
RNA. S48 L0 A1 mL TRIzol, Wi H 2 i 24 i
W% NEppendoff, JIIA200 uL& 45, W45 &
iS5 min. 4 °C, 12 000 g&.0015 min. W )2
7KAH 22 HrEppendoff®, MIA0.5 mLyF A EE, 1R,
4°C, 12 000 g&.L>10 minffRNAJTTE, i LiE
W, 750 mL/L ZBEDEH, 2P 415 min. JIA
50 uLTCRNARBGI) 2B 7K, ERHMRNA, %
Ha] WL 66 FE T (Ultraspec 2000%, Pharmacia
Biotech) Ml 2 RN AR . FH A P e Fse FE RS
RNAZEE. RNAS W) 'E-70 ‘CUKFELRAT.

1.2.2 miRNAY: K ¥ nl 4 8 0% F a0 i R ik
e W PFEExiqon A d A FImiRN AL F
miRCURY™ LNA Array(v13.0) 347K,
SEmiRNAR & A 201 70040 R 7 7
TREF . 435 ExiqonfFAT ImiRPlus ™M ¥R (42
ftmiRBase$ 4 AN HmiRNALE B). X
TREF DL R TCHRET 1) 25 (16, T LARS Il Sanger
miRBase 13.05#8 Ep AL /DR KR4S ES
miRNAF A Z184745%, /NRZI609%, KR Z)
3514%). AREHE S A W E 4k, B TRG
J Xt A — REAR T AT M4, 73S pg k2
Pl AEA A ERNA, K miRCURY ™ Hy3™/
Hy5™ Power labeling kit(Exiqon)bric HZ% ),
RNeasy Mini Kit(Qiagen)ikZabric FEdh, X5
M HmiRCURY ™ Array microarray kit(Exiqon)
FIHybridization Chamber Il (Ambion)iE47 15
AeAE . BAMOD B &0 v B B AT, A8 )E
5 H Axon GenePix 4000B microarray scanner
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hsa—miR—93-RT CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGCTACCT
hsa—miR—93-F ACACTCCAGCTGGGCAAAGTGCTGTTCGTGC

hsa-miR-1231-RT

hsa-miR-1231-F
hsa-miR-32-RT
hsa-miR-32-F
hsa-miR-33a—-RT
hsa-miR-33a-F
hsa—miR-194-RT
hsa—-miR-194-F
hsa-miR-215-RT
hsa-miR-215-F
hsa-miR-29b-RT
hsa—miR-29b-F
hsa—miR-192-RT
hsa—-miR-192-F
URP

ue

CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGGCAGCT
ACACTCCAGCTGGGGTGTCTGGGCGGAC
CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGTGCAAC
ACACTCCAGCTGGGTATTGCACATTACTAA
CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGTGCAAT
ACACTCCAGCTGGGGTGCATTGTAGTTGC
CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGTCCACA
ACACTCCAGCTGGGTGTAACAGCAACTCCA
CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGGTCTGT
ACACTCCAGCTGGGATGACCTATGAATTG
CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGAACACT
ACACTCCAGCTGGGTAGCACCATTTGAAATC
CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGGGCTGT
ACACTCCAGCTGGGCTGACCTATGAATTG
TGGTGTCGTGGAGTCG

F-CTCGCTTCGGCAGCACA R-AACGCTTCACGAATTTGCGT

HlGenepix Pro V6.0%f4:(Molecular Devices)4y
A, AL AR A R 25 7 SRR AUE I, IR E
bR AEAL, 200 oh 5 P RIREA T miRN AR AR
A A LEAA.

1.2.3 % E 2 EPCREM B 9 miRNAX
k& 100 ngARNA, N HmiRNA Isolation
Kit(Ambion)Z} /N F100 ntffl/N > TRNA, 4k
JG N FSuperScript III Reverse Trandcriptase
Kit(Invitrogen)ili ¥ ¢ & HicDNA, 1T E =
PCRAGI. 514 W1, PCREAT: 95 °C 15 s,
60 C 30's, 72 C 3 s, JL40/MFFR. R U6 RNA
YE bR, AT Ak, FE H AR AR X 2
15 % (relative expression, RE)YXHAACT Jj 4t
5, RE = 2AACT(C TR R .5t i 5 2 35K
T FAER ITEHR 4L, ACT sample = CT sample-
CT Ué6sample, ACT control = CT control-CT U6
control, AACT = ACT sample-ACT control).

1.2.4 273 &£ miRNAK AW 1E & F 54 5t
T W ¥ 2% R LEMmiRNA, MV HmiRanda.
mirBase. TargetScanfPicTari X & AT AW
5B i, R W] 22 3 R IEmiRN AT )
A FHBEAE DR, O 36 ] R S D PR R AT 255 PN, 1k
W /D3R AR IR AL ] 45 2R

2 £R
2.1 RNA# R34l $EERNARIA 160/ 5 15 A
1.8-2.0, M\ FF P AR Bt R A Bt el vk &5 IR,
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SWill6csc SWITT6  FRIRET

mMiRNA

ESRE ESRE TfEH
hsa—miR-93 0.46 8.13 0.06
hsa—-miR-1231 0.02 0.08 0.22
hsa—miRPlus—F1080 0.01 0.05 0.23
hsa—miR-524-3p 0.05 0.16 0.34
hsa—miR-886-3p 3.34 8.37 0.40
hsa—miR-561 0.02 0.04 0.45
hsa—miR-497 0.01 0.03 0.51
hsa—-miR-23a 11.92 22.51 0.53
hsa—miR-886-5p 2.89 5.18 0.56
hsa—miRPlus—A1087 0.47 0.79 0.59
hsa—miRPlus-E1170 30.71 49.93 0.61
hsa—miRPlus—E1102 0.42 0.28 1.50
hsa—-miR-138-2 0.39 0.26 1.50
hsa—-miR-31 0.45 0.30 1.52
hsa—-miR-17 2.50 1.64 1.62
hsa—miR-374a 5.40 858 1.52
hsa—-miR-424 3.38 2.21 1.53
hsa—miRPlus—-F1181 0.64 0.42 1.63
hsa—miRPlus—-E1238 0.28 0.18 1.54
hsa—-miR-542-3p 0.38 0.24 1.56
hsa—miR-582-3p 0.27 0.17 1.657
hsa—miR-584 0.28 0.17 1.61
hsa—miR-522 0.29 0.18 1.64
hsa—miR-590-5p 0.41 0.25 1.67
hsa—-miR-487b 2.88 1.72 1.68
hsa—-miR-29c¢ 1.53 0.89 1.72
hsa—miR-96 2.39 1.34 1.78
hsa—miR-193a-3p 22.24 12.50 1.78
hsa—-miR-20a 0.74 0.41 1.79
hsa—-miR-301a 2.28 1.27 1.80
hsa—miRPlus—E1106 0.56 0.31 1.82
hsa—miR-30e 1.21 0.65 1.86
hsa-miR-874 0.20 0.10 1.99
hsa—miR-19a 17.38 8.71 2.00
hsa—-miR-519a 1.73 0.77 2.24
hsa—miRPlus—A1065 0.30 0.13 2.32
hsa—miR-521 0.94 0.40 2.36
hsa—-miR-876-5p 0.23 0.10 2.37
hsa—miR-493 0.28 0.1 2.53
hsa—miR-101 4.92 1.28 3.85
hsa-miR-32 1.89 0.35 5.48
hsa—miR-33a 3.97 0.64 6.16
hsa—miR-194 0.79 0.1 7.1
hsa—-miR-215 0.97 0.1 9.09
hsa-miR-29b 3.00 0.33 9.20
hsa—miR-192 1.47 0.14  10.67
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3 SCINEEPCREmMIRNATEER. 1: hsa—miR —93;
2: hsa—miR—1231; 3: hsa—miR—32; 4: hsa—miR —33a; 5:
hsa—miR —194; 6: hsa—miR—215; 7: hsa—miR —29b; 8: hsa—
miR—192.

miRNA (hsa-miR-192, hsa-miR-29b, hsa-miR-215,
hsa-miR-194, hsa-miR-33a, hsa-miR-32)J& [w]#{
mRNATS: AFF2. MTF1. RUNDC2CAHIZFHX4.
FKiLk W E T IMMmiRNA(hsa-miR-93, hsa-
miR-1231, hsa-miR-524-3p, hsa-miR-886-3p)}t
[F#mRNAFS : ONECUT2. SH3TC2. PTPRT.
RNABP10. NR3Cl. RGSL1. RNASELARI
TANC2.
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