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Abstract

AIM: To screen and identify differentially ex-
pressed miRNAs in pancreatic cancer stem cells
and to analyze them by bioinformatics.

METHODS: Total RNA was prepared from
MIA-PaCa2 (TIC"#") and BxPc-3 (TI°) cells.
After quality identification and fluorescent la-
beling, the RNA samples were hybridized with
Agilent human miRNA microarrays. Raw data
were normalized using Quantile algorithm and
Gene Spring Software 11.0. Part of differentially
expressed miRNAs were validated by SYBR
Green real-time PCR. Sanger database was used
to predict target genes for differentially expressed
miRNAs. Gene Ontology database and KEGG
database were used for GO annotations and Path-
way annotations of target genes, respectively.

RESULTS: A total of 940 miRNAs were iden-
tified and among them 91 were differentially
expressed (P < 0.05, fold change = 2), includ-
ing 45 up-regulated and 46 down-regulated
ones in MIA-PaCa2 (TIC"®"). Twenty-one miR-
NAs were validated by real-time PCR, and the
results for 19 miRNAs were consistent with
those of chip detection. 2 895 target genes were
predicted for 91 differentially expressed miR-
NAs, and these genes were mainly involved in
events, such as axon guidance, angiogenesis,
and post-translational protein modification,
and in pathways such as cancer, focal adhesion,
Hedgehog signaling pathway, and MAPK sig-
naling pathway.

CONCLUSION: Many differentially expressed
miRNAs in pancreatic cancer stem cells have
been identified, and their target genes are in-
volved in a variety of biological events and in
multiple signal pathways. These differentially
expressed miRNAs may become new therapeu-
tic targets for pancreatic cancer.
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miRNAs, 34T & #1258 F 547

Fi%: VAMIA-PaCa2(TIC"*") 5 BxPc-3(TI“™") A
BRI T fm ik T B 2w fo ) & B RNA,
G R %R G AT R ARIT, R AgilentA
EmiRNAY R #/T R ER, KFmIRNA
%k i; vAGene Spring Software 11.0344F=
Quantile koMK LI 43, it 5 Bk
M JE T amBAn % 89 £ FmiRNAs; %2 %
PCRIGIEH 4 £ 7 £ £AmiRNAs; & TSanger
3TN £ FmiRNA¥e L B, & TGene
Ontology #t 3 B #t /TGO, & TKEGGH# ¥
JE 3t 47 Pathway /£

R ARAFSARCHAEBRREAFAEND
RNA# &, KRR & XRHEESHTE
Y7 31940 AmiRNAs, fFF9IA £ F A4
miRNAs(P<0.05, fold change=2), £ P MIA-
PaCa2(TIC"®") ¥ Fifl & ikL454, Lif &k ik46
A, 3 %% FPCRISFE2] 4 £ FmiRNAs, £
1943 5% 1 45 R A8 4. TargetScan 6.0 4% &
ek BT E1F 52 8955 e L B, GOEBE R
TR EZFRE R FE ., oE AR, R
J6 BG5Stk Pathway i B 2 & £ &3
B JE IR, MR- R M &2, Hedgehog
125 %/, MAPKE S #2525 8%,
it h ik B A9 R R T e i AE K 2 R A
miRNAsiAz % F+ A R Rt fe s fefe 5 5 R
FI4E 538 5509 IR B, A T b R IR 3T 09 08
J7 e b

R BRI, T4 microRNA; £ #1215 B

ST, &I £8 Z16, JAE. BRERETAIEERmicroRNAs
HRERENERS. BRENBURGE 2012; 20(34):
3354-3360
http://www.wjgnet.com/1009-3079/20/3354.asp
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BT o4 fe LUK AE 40 5 37 iR Be
775 [RIE, XA Mk HAT 2 28 7 B ALy 7 54t
FEME. BT T SC R W I A0 T iz w i
I iz -16] J5t#% 4k (epithelial-to-mesenchymal transi-
tion, EMT)JE B JBe s 140 i, 2 3L F R 2R
B, I, ERIIRAEAS. microRNA/
miRNATE TG ML “ e AHOCKE DA i %
D7 A LA, R T4 i miRNAs(stem
cells miRNAs)". CHHIFFTRM: HACD44"/
C D24 3% 1L 11y JB Mt 440 e 5L A7 T 8 1 &t J e 1k
B M5 41 i RMIA-PaCa2 f{IC D44 /C D24 % ik
#.95.5%, MMBxPc-31#KIA#17.5%. Kk, MIA-
PaCa2(TIC"") 5BxPc-3(TI"™)VA] LA E 45 K
AFF B B T 4l B 1) T 4n e, AT 20
BAEY AHFSUR FImiRN A A, DIMIA-
PaCa2(TIC"")FIBxPc-3(TI) W 5E 5t %, fifiik
I FIR R 40 A 6 FImiR N As, FF0 LT A
G REE T, DT T A0 ) R A
FIRAENLH, - HB a7 A B8 e LA,

1 MRRDE

11 A B 1 R BxPe-3(TIC) AIMIA-
PaCa2(TIC"®") FH A % R A7 4l i 5% 77 $4 HE STk
[8,91 K FIDMEMK: 723 (GibicoAH]), 10%
1156 CHKGGHG 4L, 25 mmol/L HEPES,
2 mmol/L L-#¥Z Wi, %250 U/mL M HE%:
%50 pg/mL.

1.2 7k

1.2.1 RNA#b3%, #hAe Ao e KM mirVana™ miR-
NA Isolation Kit(Ambion, Austin, TX, USA)(% H]
THIR SR A AR miRNA) I HARYE L
PET R SR BE R BRHEBR AR AR AT AR S S RN A
e, e 1S BERNAZ Agilent Bioanalyzer
2100(Agilent technologies, Santa Clara, CA, USA)
LUK R 5% I 2

122 miRNAYG R &R, Fik. 8K H3ER
Bl LG R TARARAE TR 4Agi-
lenta W] WL ITVE SR FERAE. B85 G 2
AT 5T R ARV (R S RN AR Cy3 45t (miRNA
Complete Labeling and Hyb Kit), #XJ5 55 Agilent
ANZEmiRNAE: F[Agilent human miRNA (8*15K)
V12 Kit]55 °C, 20 r/min, JR 51424520 h. 2248 )5 11
R BER, e B 71 Gene Expres-
sion Wash Buffer Kit(Agilent technologies, USA),
U A 45 9K FH Agilent Microarray Scanner(Agilent
technologies, USA)#4TH1##, HIFeature Extrac-
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AW2EBRE
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Kallifatidis % #F %,
kA LA CD44"/

CD24 & & w9
B B A
i i
e MR S e e
ZMIA-PaCa2
#CD447/CD24
Ak E H95.5%,
m BxPc-38 £
EERLT.5%;
HF KA MIA -
PaCa2(TIC"") 5
BxPc-3 (TI"")=T
VA B3 AE A AR
Mo B S F 4m e o
I AZmpe.

miRNAs Elk7)

uée ttcgtgaagcgttccatatttt
hsa—miR-125b tccctgagaccctaacttgtga
hsa—miR-126 tcgtaccgtgagtaataatgeg
hsa—miR-1290 tggatttttggatcaggga

hsa—miR-140-3p
hsa-miR-140-5p
hsa—miR-148a
hsa-miR-181a
hsa-miR-181b
hsa-miR-195
hsa-miR-23b
hsa-miR-27b
hsa—miR-30a*
hsa-miR-362-5p
hsa—miR-455-3p
hsa—miR-532-5p

taccacagggtagaaccacgg
cagtggttttaccctatggtag
tcagtgcactacagaactttgt
acattcaacgctgtcggtgagt
aacattcattgctgtcggtgg
tagcagcacagaaatattgge
atcacattgccagggattacc
ttcacagtggctaagttctge
ctttcagtcggatgtttgcag
aatccttggaacctaggtgtgagt
gcagtccatgggcatatacac
catgccttgagtgtaggacc

hsa—miR-584 ttatggtttgcctgggactgag
hsa—miR-625 gcagggggaaagttctatagtcc
hsa—miR-660 tacccattgcatatcggagttg
hsa—miR-744 tgcggggctagggctaac
hsa—miR-10a taccctgtagatccgaatttgtg
hsa-miR-10b taccctgtagaaccgaatttgtg

tion software 10.7(Agilent technologies, USA)iE
K, B AF 15 & Scan resolution = 5 pm, PMT
100%, 5% /T Gene Spring Software 11.0(Agilent
technologies, USA)IEATIH—{LALEE, FrHRISH.
%A Quantile, 244015 5 ARG B i . 22
miRNA{EH] T limmalB AT 58 5 K- o5, &
'H ZHP<0.05, fold change=2[foldchange = Sig-
nal MIA-PaCa2(TIC"®")/Signal BxPc-3(TI“")].
1.2.3 SYBR Green £ % 3PCRIEIEH 5 £
microRNAs: 5 ih(H Bl EYSs v TRA
B W) (D), U6AE Ky B DURE RN I, 5
Y5 it IR AR BRI A F A . B
RNAFER A1 & 7%, miScript Reverse Transcr-
iption KitfilmiScript SYBR"” Green PCR
Kit(Qiagen, Hilden, Germany)$% &5l &5 15
YEUEH 13 /EABI Prism 7900 Real-Time PCR
system(Applied Biosystems)#17.

1.2.4 A 1% B3 547 (1)22 FmicroRNA S I [K]
T : T SangerF i %) 2 FmicroRN AR T
BEFEPRI I, (2)Ph B8 73T (GO-Analysis): ¥ ik
7= rtmicroRNA TN R 4L EE KT Gene Ontol-
ogy Bl FEAT GO R, MBI Z 51T Y
MGO; 3 5 18 % 73 #1(Pathway-Analysis):

1 miRNATGA R RMEER.

BB ZE R microRNA T L SEE KL T KEGG
Al P T Pathway i B, 1381 R AR 2
[’ T [ Pathway.

it A0H H¥EHmeant SDE IR, N H
SPSS17.04¢ v A1 53t FEPRLES v 4 AT B AT e 56

2 BR

2.1 AW A AR ERNAG R ZEE FTfLm
HRNA, 25366 BE T IIA 55060 OGS, T
SEFE R IR EFI4EE; s Agilent 2100 R 40
BEAT FBVK PRS2 5, RN AMIA 6000 LIS T
2.03-2.09, 18S. 28SHLVK A<M, 28847l TG
W] 32 A, RNASEEEME P/ (RNA integrity num-
ber)/r1-8.7-9.3, RNAFE A4 E>60 mg/L, i
RNA T 54T, 45 Rk, ] LA T0 S 5.
2.2 ARG A A LR B IIE miRNAD T A%
RN BGR BoR T E T A, 55 J
ML, UK, A RORFAR (K. R
iK% ¢ NFeature Extraction software 10.71%
HOHHE, Mrh3t % $1940 M miRN A, K £l
5 NGene Spring Software 11.0534T, 193257
FKiEmiRNAs 91/MP<0.05, fold change=2), 1
HIMIA-PaCa2(TIC"" )b R il &iE454, L%
k464>, RIS HTMIA-PaCa2(TIC"*") 5BxPe-
3(TIC™) 2 &= miRNAs(KI2). 966 ERPCR
2145 % FmicroRNAs, H ' hsa-miR-195.
hsa-miR-12905.15 7 45 RAAT, HAR1958 5
O g R AR (GR2).

2.3 AW 8 F oM H T Sanger i X %
microRNAs@HATHUE K, L4352 895441
FLIR; K bk 25 microRN A TR (1) #E 3 PR T
Gene Ontology 54 FE AT GOVERE, JFHT T74E
W hae s R G, Hp E29 LR S m
(axon guidance). I K- (angiogenesis). %%
JEEEE . AN A IR . O-FE SRR L Y
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BXPC3_3_NS
BXPC3_1_NS
BXPC3_2_NS
MiaPaca2_2_NS

MiaPaca2_1_NS
MiaPaca2_3_NS

I

has-miR-130a
has-miR-886-3p
has-miR-431*
has-miR-502-5p
has-miR-362-3p
has-miR-137
has-miR-502-3p
has-miR-423-3p
has-miR-1244
has-miR-338-3p
has-miR-497
has-miR-886-5p
has-miR-1300
has-miR-128
has-miR-221
has-miR-324-5p
has-miR-106b*
has-let-7i
has-miR-421
has-miR-183*
has-miR-195
has-miR-769-5p
has-miR-140-3p
has-miR-1274a
has-miR-30a
has-miR-1207-5p
has-miR-575
has-miR-744
has-miR-1246
has-miR-130b
has-miR-182*
has-miR-301b
has-miR-10a
has-miR-362-5p
has-miR-532-5p
has-miR-660
has-miR-10b
has-miR-126
has-miR-584
has-miR-339-3p
has-miR-10a*
has-miR-32
has-miR-2005
has-miR-141
has-miR-200b
has-miR-200c
has-miR-100
has-miR-429
has-miR-200a
has-miR-224
has-miR-155
has-miR-363
has-miR-196b
has-miR-203
has-miR-181a
has-miR-23b
has-miR-455-3p
has-miR-181a
has-miR-23b
has-miR-30d
has-miR-26a
has-miR-30b
has-miR-132
has-miR-625
has-miR-505
has-miR-34a
has-miR-492
has-miR-132*
has-miR-181d
has-miR-138
has-miR-200c*
has-miR-24-1*
has-miR-455-5p
has-miR-582-5p
has-miR-141*
has-miR-181a-2*
has-miR-23b*
has-miR-505*
has-miR-200a*
has-miR-200b*
has-miR-146a
has-miR-181a*
has-miR-99a
has-miR-335
has-miR-335*

B 2 MIA-PaCa? (TIC"").5BxPc—3(TI""Z B ZRIAMIRNASER K DT E.

(O-glycan processing). [ R2Z (G5 ik
o KBRS . A5 S8 T ) S v AE.
$ LR 22 microRN AT (1 #EEE A 2L T KEGG
A Bt AT Pathwayid B, Jorh 200 i igk
% (pathways in cancer). 4 -3 i %h it 142 (fo-
cal adhesion). HedgehogfF 51842, MAPKfF %5
AT O-FESERE YGRS 25 7 il
MoAVER . RGP ER: . 40 M AN IR B2 AR A ELAR
H RIS A G S S .

3 118
JilgRa A L e, SRR IR T i e, ELAT R . 1R
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FEHERE KR T IRPTAE Y. L oy R Wl g
RS AE TG B2 R, V6T B AT e AR 4y 1 LAk
(4L iz 4 B, (ur: PanTN2N3 25 A Jie i b 5 41 i),
T &P R 22 A T Can 2 PR IR 28 ) T K AZEMT,
T EAN N A DI R R AR T R, SRR 2R
R ae 7 AU R A0 M R, B OB IR T
A ™. KallifatidisZe™ MR 40 b 5 2
CD44(+)/CD24(-), CD44(+)/CD24(+)8CD44(+)/
CDI33(HMRIE B BRI RE )1 RS

R TE AR MR ER A . ALDHIE M LA
JAATT HEBUEE IR i M R P 1 ¢ R AT R A
WFST, A A ELAT CDA44"/C D24 3 4 1) i Jit e 41

WA # G 5

B A% TR A MK
M 2 e R TIC™S
5TIOE 4 #F 1
Mo B S F 4w e 6
I e, A
miRNAY F 947
M M5 T 4m M Al
# #miRNA % &k
TLARE. RAT R 2E
A I BR AT A By
T & HLAT 69 A
S T 2m oAl & 8%
miRNA.
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iR EE
KA R IR k8
miR-100 &% %
TR IE, BLIEMR
R 0 R Ae Y
WM “R
FR 38 78 4L 84 J
7 5 @ T fe
FTRMER. @t
X R e N
miR-1007T fi £
% “FH” mTOR
AR, BRANHR
miR-100¥e “F
7 mTORE A &
MM S F 4w AR P
w9 VE A ALk B A
— EANAA.

R 2 LESPCRIITF215ZESmicroRNAS

Average Ct ACt 9 ACk

SEE BT BXPC3 Miapaca2 BXPC3 Miapaca2 BXPC3 Miapaca2
U 24.54 23.59

hsa—miR-126 26.85 24.38 2.31 0.78 0.20 0.58
hsa—miR-140-3p 27.76 25.68 3.22 2.09 0.11 0.24
hsa—miR-140-5p 31.90 29.81 7.36 6.22 0.006 0.013
hsa-miR-30a* 23.99 22.54 ~0.60 ~1.06 1.46 2.08
hsa-miR-532-5p 29.01 26.33 4.46 2.74 0.05 0.15
hsa—miR—-584 29.33 26.92 4.79 3.33 0.04 0.10
hsa—miR-660 27.25 24.67 1.07 0.15 0.48
hsa—miR—-744 24.34 22.98 ~0.20 ~0.61 1.15 1.53
hsa-miR362-5p 28.11 24.76 3.57 1.17 0.08 0.45
hsa—mir—10a 25.62 23.67 1.08 0.08 0.47 0.95
hsa—mir—10b 27.03 24.03 2.47 0.43 0.18 0.74
hsa—miR1290 20.61 20.22 -3.93 -3.37 15.24 10.35
hsa-miR455-3p 23.42 27.15 -1.12 3.56 2.17 0.08
hsa—mir—125b 24.00 28.22 -0.55 4.63 1.46 0.04
hsa-miR-148a 25.64 29.18 1.09 5.59 0.47 0.02
hsa-miR-181a 22.08 25.29 -2.46 1.70 5.51 0.31
hsa-miR-181b 21.84 24.72 —2.71 1.13 6.53 0.45
hsa-miR-195 23.47 23.20 -1.07 -0.39 2.10 1.31
hsa—miR-23b 19.05 21.07 -5.50 ~2.52 45.20 5.74
hsa-miR-27b 21.64 25.95 -2.90 2.35 7.47 0.20
hsa-miR-625 25.35 27.51 0.80 3.92 0.57 0.07

2“4 FRiRMiapaca2/H BEVEROERIAEI T BXPCIEHIA AL

FAT IR 20 B TR e 40 il R MIA-PaCa2
f(JCD44"/CD24 & ik %95.5%, MiBxPc-3fFiA
#17.5%; I IMIA-PaCa2(TIC"*") 5BxPc-
3(TICOY ] DA B R4 i S8 i s 40 M 11 T2
i, AT ERE P E A Bk, AT -
RWFFTHERE, E 2 LAMIA-PaCa2(TIC"®") 5 BxPc-
3(TIC ™)V ST MR 40 a1 TR 4m i, &
HCD44(+)/CD24(-)br & Wi k.
microRNA/mMiRNA K22/ A A R ) /)
S FRNA, BATH KT IhRE, O Mot
F# AL miRNAS H K3 IES X (3'UTR)
S545 PR mRIN AR I SERA P, 2 05 40 i i) 2
1o AR T G gy, 5 R I R A
REF YA, miRNATER T-40 i « T
PE 7 G Ik DRI 5 B A 4% U TR 15 T
YEH, #4F5JStem Cells miRNAs™. #1#11: miR-
135aMImiR-135b7r 25 I i Je AR o v ik F
W, ATREAPCIR R IL, 5 Wntf5 5l
P TRV, 0 45 i T 0 R A A T
let-746 FL I 40 i rh Rk B 2k, 38Ut ik
W FTHM G A25E N 3 0A, 1 Ja #6171

ST A0 L B B E B R AE EZAE Y. miR-34
TG AT JBE i i TP R IA, A AT 3 ¥ B el-2
HMGA2FINotchfF 5 18 1 o i T4 i ke
FHIE . AT RIE T LR RO AT, K
HmiRN A F BRI HTMIA-PaCa2(TIC™") 5
BxPc-3(TI"™) 2 A (1t 3 # 22 FEmiRNAs, JX 4%
miRNAsH] G N —AMU T e e 3L 55 f i s 4
H T IRR.
Jung®5 R H G M v B 7Rk, SRR T
N JBE B9 41 i R Capan- LRTHPA C I it T4
MR A, LA SRR TN IR R 5 Rz am
M ZRhY GICOI IR A b R 4 M fsk Bk i, R H
miRNAE 4T 5 R S8 E R 40 B AR 1
i g 1 0 R A4 T A Demi RN A (5 i Bt
R 7R AR L 5%), HP 14 miRNAs(fLffhsa-
miR-155)55 [ i g 3 A b R 40 J P el sk
AT A%, 2240 miRN A s H 55 e i 1)
BRARTE A 5%, AT A9t 2R 5 BxPe-
3(TIC R, fEMIA-PaCa2(TIC™ "), A4
Fvh S L2 A B 24 K UL B [FimiRNAs 91
A, Hoh iRk 4e4S, T iRE45A. ATk
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— R %6 P CRIGUE21 4 % S microR-
NAs, H-Hhsa-miR-195. hsa-miR-12905 .05 A 45
RAFRE, HAR19458 508 v 45 RARFE, Rk
Bt v g RIEATTAE . JRAE R Jung 80T 97 EL
BRI, 5 R 40 AH OC i hsa-miR-155

hsa-miR-100. hsa-miR-99a. hsa-miR-125b,

hsa-miR-625. hsa-miR-195¥ i, K&k L—
B, X R WIARATTLE A [ 41 3 2 R U5 1) JB s 1
A h B E R PEAE L, SEA R . teAh,
JiZE Iy K B, hsa-miR-34afEBxPc-3(TIY)
FIMIA-PaCa2(TIC"*") X HAR, (A7 G &
FERT RIS AR, JLT-JERIA, HRIEmiR-34afiE
FIHIMIA-PaCa2 ) I8 T-40 L R 5 Thig, B4
B v B AR, P T, 40
JAIG I G,/M, I 40 i 15 22 e ¥ fie ), 19
AT BURE. AT g5 R BRI —
, XWA AR, FATHE & R A
AL SEPEFIE 2 ) B X, DRI, I L b 2
P22 S mi RN A s 75 [ g 40 i o 0 1 42 2 g

miR-10075 K 2 B h 235 N . A5 B 20
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