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Abstract

AIM: To compare the expression profile of micro-
RNA (miRNA) between rectal adenocarcinoma
and normal rectal mucosal tissue to identify
genes possibly associated with the development
of rectal cancer.

METHODS: MiRNA expression profiling of two
rectal adenocarcinoma samples and two normal
rectal tissue samples was performed using miR-
NA microarray. The possible targets of miRNAs
were predicated using bioinformatic tools.

RESULTS: Fifty-five miRNAs were found to be
differentially expressed between rectal adeno-
carcinoma and normal tissues, with thirty-seven
miRNAs up-regulated while eighteen down-
regulated. Bioinformatic analyses indicated that
ZFHX4 may be the target of miR-375, and that
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BACH2 and FZD3 may be the targets of miR-31.

CONCLUSION: There is a specific miRNA ex-
pression profile in rectal adenocarcinoma. MiR-
NAs play an important role in the development
of rectal adenocarcinoma. Target mRNAs were
primarily identified and worthy of further study.
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MRS 1) 7 2 RS R (3 U TR IX 35 43 F AR, 4l
e S = PRI R, T VR P S R R R A, 52
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2. EWHMERALR, 5l ACl. C2.
N1. N2. /r % ERNA: TRIzol Reagent, Invi-
trogen Life Technologies, P/N 15596-018(3%
=), MirVana® miRNA isolation Kit, Ambion,
AM1560( H A); RNA$#Z: FlashTag"™ Biotin RNA
Labeling Kit for Affymetrix” GeneChip® miRNA
Arrays(Genisphere, FT30AFYB)(3£ ), Hybrid-
ization Control Kit (Affymetrix, P/N 900454)(3&
[E]). 3252545 % Affymetrix” Hybridization
Oven 640(ZE[H), Affymetrix” Fluidics Sta-
tion 450(£[H), Affymetrix” GeneChip” Scan-
ner 3000(3€ ). M FHAE: Affymetrix”
GeneChip®” Command Console™1.1.
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S %): http://www.targetscan.org/; PicTar(Raje-
wsky 325 %) http://pictar.mdc-berlin.de/; miRanda
(Memorial Sloan-KetteringJ#EMF 57 H1400): http://
www.microrna.org/microrna/home.do. 1z fij Gomir
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miRNA* & # 5 miR-15a 21 28 13 10 2.051 CAGGCCAUAUUGUGCUGCCUCA

RAEREEAER. miR-18a 2732 5333 705 896 5.039 UAAGGUGCAUCUAGUGCAGAUAG
miR—18a* 116 215 43 28 4.658 ACUGCCCUAAGUGCUCCUUCUGG
miR-21 207 230 70 80 2.903 CAACACCAGUCGAUGGGCUGU
miR—24-2% 138 247 132 54 2.069 UGCCUACUGAGCUGAAACACAG
miR-27a 171 333 128 82 2.406 AGGGCUUAGCUGCUUGUGAGCA
miR-31 2774 610 116 196 10.845 AGGCAAGAUGCUGGCAUAGCU
miR-92a—1* 137 113 41 71 2.230 AGGUUGGGAUCGGUUGCAAUGCU
miR—29b-1* 132 198 55 35 3.649 GCUGGUUUCAUAUGGUGGUUUAGA
miR-106a 12612 20247 7824 8532 2.009 AAAAGUGCUUACAGUGCAGGUAG
miR—7 67 35 20 23 2.379 UGGAAGACUAGUGAUUUUGUUGU
miR-182 3253 1700 652 771 3.480 UUUGGCAAUGGUAGAACUCACACU
miR-183 150 104 44 41 2.980 UAUGGCACUGGUAGAAUUCACU
miR-221 6920 6875 3409 3241 2.074 AGCUACAUUGUCUGCUGGGUUUC
miR-223 123 129 23 44 3.759 UGUCAGUUUGUCAAAUACCCCA
miR-224 115 246 53 29 4.365 CAAGUCACUAGUGGUUCCGUU
miR—224* 251 420 169 149 2.116 AAAAUGGUGCCCUAGUGACUACA
miR-125b-2* 55 62 26 22 2.417 UCACAAGUCAGGCUCUUGGGAC
miR—188 76 166 63 41 2.309 CAUCCCUUGCAUGGUGGAGGG
miR-200c 83 79 43 33 2.118 CGUCUUACCCAGCAGUGUUUGG
miR—135b 20 46 13 13 2.532 AUGUAGGGCUAAAAGCCAUGGG
miR-424 197 268 40 49 5.261 CAAAACGUGAGGCGCUGCUAU
miR—18b 174 336 72 83 3.294 UAAGGUGCAUCUAGUGCAGUUAG
miR-431 40 55 25 16 2.302 UGUCUUGCAGGCCGUCAUGCA
miR—452 59 125 52 31 2.228 AACUGUUUGCAGAGGAAACUGA
miR-181d 154 187 88 52 2.434 AACAUUCAUUGUUGUCGGUGGGU
miR-503 257 404 21 56 8.595 UAGCAGCGGGAACAGUUCUGCAG
miR-509-3p 39 44 15 12 3.035 UGAUUGGUACGUCUGUGGGUAG
miR—552 157 147 86 60 2.077 AACAGGUGACUGGUUAGACAA
miR-584 53 109 46 27 2.219 UUAUGGUUUGCCUGGGACUGAG
miR-550* 153 92 45 34 3.118 UGUCUUACUCCCUCAGGCACAU
miR-622 97 70 37 22 2.814 ACAGUCUGCUGAGGUUGGAGC
miR—421 467 513 148 119 3.666 AUCAACAGACAUUAAUUGGGCGC
miR-542 39 57 21 25 2.076 UCGGGGAUCAUCAUGUCACGAGA
miR—1244 43 74 34 19 2.206 AAGUAGUUGGUUUGUAUGAGAUGGUU
miR-3178 4584 1515 1072 1792 2.130 GGGGCGCGGCCGGAUCG
miR=3200 38 62 24 21 2.226 CACCUUGCGCUACUCAGGUCUG
™~
miR—139-5p 75 95 288 331 0.276 UCUACAGUGCACGUGUCUCCAG
miR-139-3p 26 18 43 82 0.352 GGAGACGCGGCCCUGUUGGAGU
miR-215 393 323 565 955 0.471 AUGACCUAUGAAUUGACAGAC
miR-200b 1279 1071 2271 2827 0.461 UAAUACUGCCUGGUAAUGAUGA
miR-133a 28 36 61 99 0.405 UUUGGUCCCCUUCAACCAGCUG
miR-150 1892 820 2894 3659 0.414 UCUCCCAACCCUUGUACCAGUG
miR-195 1669 2106 5301 4240 0.396 UAGCAGCACAGAAAUAUUGGC
miR—194* 565 390 573 1364 0.493 CCAGUGGGGCUGCUGUUAUCUG
miR-375 1490 1099 6325 6195 0.207 UUUGUUCGUUCGGCUCGCGUGA
miR-378* 207 171 613 546 0.326 CUCCUGACUCCAGGUCCUGUGU
miR-378 4194 3168 9494 10281  0.372 ACUGGACUUGGAGUCAGAAGG
miR-342 124 96 264 199 0.477 AGGGGUGCUAUCUGUGAUUGA
miR-133b 22 25 42 59 0.469 UUUGGUCCCCUUCAACCAGCUA
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miR-422a 583 573 2067 1291 0.344 ACUGGACUUAGGGUCAGAAGGC l]ﬁz R ain:,ﬁ

. STmiRNA 69 IE N
miR-574 3042 2515 4567 7373 0.465 CACGCUCAUGCACACACCCACA T, AT A
miR-650 91 121 179 306 0.438 AGGAGGCAGCGCUCUCAGGAC R K T L
miR-378¢c 1855 1442 4579 3743 0.396 ACUGGACUUGGAGUCAGAAGAGUGG W IR R, St ARG

g B SR B
miR-4281 642 700 996 1766 0.486 GGGUCCCGGGGAGGGGGG wA )

' AAE KA

& 3 miR-375FImiR-3 1T T BEEVELE R

£ER ER2MR B! #EltE USSR

miR-375

ZFHX4 ZINC FINGER HOMEODOMAIN 4 1 2010" L)

miR-31

BACH2 BTB AND CNC HOMOLOGY 1, BASIC LEUCINE 1 2006" 75
ZIPPER TRANSCRIPTION FACTOR 2

FZD3 FRIZZLED HOMOLOG 3 1 2010" 76

PEX5 PEROXISOMAL BIOGENESIS FACTOR 5 1 1999 x7

PPP6C PROTEIN PHOSPHATASE 6, CATALYTIC SUBUNIT 1 2004™" 78

RGS4 REGULATOR OF G-PROTEIN SIGNALLING 4 1 2008" %9

& 4 miR-3755ZFHXAESTENE SIS

Has—-miR-375/ZFHX4 Alignment

Scores

3'agugecgcUCGGCUU--GCUUGUUuU 5'hsa-miR-375
1065: 5'cuguuuaAGUACAAGUUGAACAAa 3'ZFHX4

mirSVR score: -0.1512
PhastCons score: 0.7441

#+ 5 miR-31.5BACH2 BB TENESAISR

Has—-miR-31/BACH2 Alignment

Scores

3'ucgaUACGGUCGUAGAACGGa 5'hsa-miR-31
191: 5'aaugGUGCUA-CCCCUUGCCc 3'BACH2

mirSVR score: —0.0003
PhastCons score: 0.6757

& 6 miR-315FZD3EBENESAIS

Has-miR-31/FZD3 Alignment

Scores

3'ucgAUACGGUCGUAGAACGGa 5'hsa—miR-31
927: 5'cagUGAGAUGUGAUCUUGCCa 3'FZD3

mirSVR score: —0.9748
PhastCons score: 0.7053
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miRNA, fERNAG SUIMRE W51 3 T 5 H
FPmRNA 3 UTRX HAMICK, 5 FmiRNPE &
AT HEm RN AGEAT BH &, 0560 F 8018 0 B2 I,
T A 2 5 J 7P 2 B DR 3 0k, 58 e 48 )
BB A RTE T R A miIRN AR
1% H R e BURCE N R R D R A U, 2
o RS AH N B 1 I 2 e 3R, 3O0) IR T i
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W @) 15 F R 7 miR-315PEX5EBIEIVE SN
KR E AR,
FHRA®, %t
AMTE, % Has-miR-31/PEX5 Alignment Scores
TIE, Ak A , . . :
A 3'ucgauACGG-UCGUAGAACGGa 5'hsa-miR-31 mirSVR score: -0.4073

1075: 5'augacUGGUAAGCCUCUUGCCu 3'PPP6C

PhastCons score: 0.6264

& 8 miR-315PPP6CIEISIEEN LSS NRIS

Has-miR-31/PPP6C Alignment

Scores

3'ucgaUACGGUCGUAGAACGGa 5'hsa-miR-31
101: 5'ugaaAUGCU-GCCUCUUGCCu 3'PPP6C

mirSVR score: —0.6540
PhastCons score: 0.7319

+& 9 miR-315RCSAEIBENESEMIR

Has-miR-31/RGS4 Alignment

Scores

3'ucGAUACGGUCGUAGAACGGa 5'hsa-miR-31
1906: 5'aaCUUUAUUGG--UCUUGCCc 3'RGS4

mirSVR score: —0.6450
PhastCons score: 0.6315

B Bl A 2 2= R IR miRN As. 1%
AT 1054 A miRNARES, 5 AAmiR-
NASEAH AR, BERE S HOAS I BRI miRN A
IFBEAR L DX 3 5 BE R IR miRN Ay, %°F
G HARE G R SR AL S
TATT R I T e 55 1 L R AR L,
JmiRNA 378, "N 18F; il i J 2K/ i R LA
J M 5 1E H B miR N A 2 5 W] b, ] LU i
R HTERIBAT X 53

Ao 00t H AR i R B
S5 R RIRIE AT I, RIS E Y RA
WEAELE B2 . WA BRATA K, HIE
AR IR, LoD 5 2 A NBE
JAREAZEAT217 D miRN AR I, R i 28253
W RIRAS[F] b 9eg ZH U AT % EAH B miRN A ZE
ek, B B R LA DX 43 ARSI e (1 HE
PETB H R B A miRN AR I T 52 5% i R 255
%, mEWEEe— SR ZE, Miridl—PH A
FEAC R, GG H AR S P B SR ) 22 S A i

KTmiRNAMWIIL LG s i %, TR %
I miRNAL 25 s ik AR R e . UG JA
ST A 5%, miRNAZ {5 545 i g
R, TR TS5 B A A miRN AL AT
AN £ 2535 L miRNAsHTmiR-21. miR-
27a. miR-31. miR-125b. miR-182, V)&%
15 F i #miRNAsH miR-133b. miR-200b.

ik EILZE R BmiRNAsT, H AT &
Z 1 hmiR-21, SCHRIRIE 2 A hmiR-21 5

g5 HL W AT N IR R R AR R RO
Yamamichi®EPR% f A 2428 H AR 51 T 3941
45 A s 13445 B IR T miR-2 1 RIS TG UL,
W R ImiR-217F &5 i K e i AN [ s
() 3B AFAE 25 5, miR-21 1) 26 1 MJe i 3 22 3]
5, U098 S8 0 18 . miR-21 3 3A 1 H AT L 1k ol
o R RN R I AE ], AsanganiEPTF9Y & BLAE
SEI S A0, miR-21 1 354 5 5 T 1 41 i
JET R F4(PDCD4) R F IR IE ® 2 AR, 2
FrmiR-21 7] fPDCDAFK AN N, FivRi1Z 2E6E
BEAG. MmiR-215 R IE I, TR R ZE R
Re i m. Hurroh st 48" miR-217512 .
TRINTIG Bty 45 B 7 ) B A e .

A5 R IAE B P miR-2 1 R A5 E
LG N2.903 65, FA1IRWIE 15 AT R
ghi, N AmiR-2145 B W (1 & A2 K i i v]
BEAT O, (EAFEE— DR AT,

miR-22471 45 H [ i vh 2231 DL SCHR R E
AN, WangZ5P¥ 5% 6 bk 2 45 56 5% 1) 45 e 0047
WF5E KDL, miR-224%514FmiRNA . [fiRossi
SV R IAEHT-29. HCT-11645 9% 40 i
A miR-224F 5 N, B RIS E gk
HRA L, B I T miR-224 1 F A (E i
4.3621. 4T H HT SCHRHRE 22 7 19 J5U R AT g Ok
W T K R AR [ 845 Wi 55 B s 5 0
MU T BEAFAE 22 57 A AHIF 7T 4 N (R 3ANF
KRR T S asl. ShEami. i
[ AT RIS
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X B SCHRIR S, A R AR 45 B v
SrmiRNARIE AR 5 BEAEREHY A, L
FImiRNAsfLFEmiR-217*7" miR-27a™",
miR-31"> miR-125b", miR-182"", i
miRNAfL$% HmiR-133b"%. miR-200b""".

T miRNATE A2 5 HEIED 1)1 H U7 X
ARG G, A REIE R AR, H
ST RAT22 nt/id, BE EmiRN A HEIE K
1R 22, YA TR 52 (I mi RN A5 R R, BF
FE ML SFEE, TR T HRT UL B
5 JEN A R B e DR RO A N R Tz 1)
miRanda. TargetScan. PicTar%%:. Gomir#f}:"°
W R U P A G A AR AN [F)
A ) (1) 00 5 AT Tl AT bl . RS, AWESTIE
1 Gomir BT REAT R B R LTI 3] 1) s R £
H A8 2, miR-3 1 HEIE R 614>, 4 b3 A8
I PubMed 4 FEAG 2 i H b SN BE P AT g L
g AR O, AT — P RIESE ST B . T R
R, R R AL PRSCA TR ER A A, 2 HL A
IR TN H K2, 857 AR B . e 2%
fff 38 S —mRNA 75 4 Ff 2 miRNAKF i 1) #E 5L
BRI, DL R O 5 DR T e 5% i AT AR 75 2 FH S BG
PARE S AT

B, FATIN TS e BORAE B g B E 8 H
e PR ik tH 2Rk Bk NI fmiRNA, H
Jrgsa e R A R P A R A miRN AR . (H L
FE D) 5 ZAREG T VLB AIE, miRNAYE E i
(VR FHOPL SR 10 45 el B . AR Bl 25 7 THIE 919
IRANFIEAR AW D, miRN AN AE H W 1
R R0290 77 T R A% AR .

4 ZEXE

1 Lund E, Giittinger S, Calado A, Dahlberg JE, Kutay
U. Nuclear export of microRNA precursors. Science
2004; 303: 95-98

2 Nana-Sinkam SP, Fabbri M, Croce CM. MicroRNAs
in cancer: personalizing diagnosis and therapy. Ann
N Y Acad Sci 2010; 1210: 25-33

3 Lee RC, Feinbaum RL, Ambros V. The C. elegans
heterochronic gene lin-4 encodes small RNAs with
antisense complementarity to lin-14. Cell 1993; 75:
843-854

4 Liu M, Chen H. The role of microRNAs in colorectal
cancer. | Genet Genomics 2010; 37: 347-358

5 Schee K, Fodstad @, Flatmark K. MicroRNAs as
biomarkers in colorectal cancer. Am | Pathol 2010;
177:1592-1599

6 XiY, Formentini A, Chien M, Weir DB, Russo JJ, Ju
J, Kornmann M, Ju J. Prognostic Values of microR-
NAs in Colorectal Cancer. Biomark Insights 2006; 2:
113-121

7 Abfe, TR, EERE, ok, A, EES, FRE, NIE

www. wjgnet.com

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

#. MictoRNATE N2 e T iR ok . e
NiHftF%E 2010; 18: 173-178

Ruginis T, Taglia L, Matusiak D, Lee BS, Benya RV.
Consequence of gastrin-releasing peptide receptor
activation in a human colon cancer cell line: a pro-
teomic approach. ] Proteome Res 2006; 5: 1460-1468
Caldwell GM, Jones CE, Ashley AM, Wei W, Hej-
madi RK, Morton DG, Matthews GM. Wnt signal-
ling in adenomas of familial adenomatous polypo-
sis patients. Br ] Cancer 2010; 103: 910-917

Lauer C, Volkl A, Riedl S, Fahimi HD, Beier K. Im-
pairment of peroxisomal biogenesis in human colon
carcinoma. Carcinogenesis 1999; 20: 985-989

Hirai A, Tada M, Furuuchi K, Ishikawa S, Maki-
yama K, Hamada ], Okada F, Kobayashi I, Fukuda
H, Moriuchi T. Expression of AIE-75 PDZ-domain
protein induces G2/M cell cycle arrest in human
colorectal adenocarcinoma SW480 cells. Cancer Lett
2004; 211: 209-218

Lu J, Gosslau A, Liu AY, Chen KY. PCR differen-
tial display-based identification of regulator of G
protein signaling 10 as the target gene in human
colon cancer cells induced by black tea polyphenol
theaflavin monogallate. Eur | Pharmacol 2008; 601:
66-72

Jass JR. Prognostic factors in rectal cancer. Eur |
Cancer 1995; 31A: 862-863

Liu YL, Zhao FL, Wang XS. [Analysis of clinico-
pathologic features and prognosis in 2414 patients
with rectal cancer]. Zhonghua Weichang Waike Zazhi
2010; 13: 913-916

Akao Y, Nakagawa Y, Naoe T. MicroRNA-143 and
-145 in colon cancer. DNA Cell Biol 2007; 26: 311-320
Akao Y, Nakagawa Y, Naoe T. let-7 microRNA
functions as a potential growth suppressor in hu-
man colon cancer cells. Biol Pharm Bull 2006; 29:
903-906

Schepeler T, Reinert JT, Ostenfeld MS, Christensen
LL, Silahtaroglu AN, Dyrskjet L, Wiuf C, Serensen
FJ, Kruheffer M, Laurberg S, Kauppinen S, @rntoft
TF, Andersen CL. Diagnostic and prognostic mi-
croRNAs in stage II colon cancer. Cancer Res 2008;
68: 6416-6424

Kida Y, Han YP. MicroRNA expression in colon ad-
enocarcinoma. JAMA 2008; 299: 2628; author reply
2628-2629

Esquela-Kerscher A, Slack FJ. Oncomirs - microR-
NAs with a role in cancer. Nat Rev Cancer 2006; 6:
259-269

Lee Y, Jeon K, Lee JT, Kim S, Kim VN. MicroRNA
maturation: stepwise processing and subcellular
localization. EMBO ] 2002; 21: 4663-4670

Lea MA. Recently identified and potential targets for
colon cancer treatment. Future Oncol 2010; 6: 993-1002
Ladeiro Y, Couchy G, Balabaud C, Bioulac-Sage P,
Pelletier L, Rebouissou S, Zucman-Rossi J. MicroR-
NA profiling in hepatocellular tumors is associated
with clinical features and oncogene/tumor suppres-
sor gene mutations. Hepatology 2008; 47: 1955-1963
Katada T, Ishiguro H, Kuwabara Y, Kimura M, Mi-
tui A, Mori Y, Ogawa R, Harata K, Fujii Y. microR-
NA expression profile in undifferentiated gastric
cancer. Int | Oncol 2009; 34: 537-542

Zhang MX, Cai H, Wang JS, Huang C, Wu WA,
Ma RQ. [Expression profiles of microRNA in colon
adenocarcinoma]. Xibao Yu Fenzi Mianyixue Zazhi
2010; 26: 959-961



1414

ISSN 1009-3079 (print) ISSN 2219-2859 (online) THFHLAMZE 2012066580 205 1651

25  Lu], Getz G, Miska EA, Alvarez-Saavedra E, Lamb prognosis and therapeutic outcome in colon adeno-
J, Peck D, Sweet-Cordero A, Ebert BL, Mak RH, Fer- carcinoma. JAMA 2008; 299: 425-436
rando AA, Downing JR, Jacks T, Horvitz HR, Golub 31  Slaby O, Svoboda M, Fabian P, Smerdova T, Knofli-
TR. MicroRNA expression profiles classify human ckova D, Bednarikova M, Nenutil R, Vyzula R.
cancers. Nature 2005; 435: 834-838 Altered expression of miR-21, miR-31, miR-143 and

26  Yamamichi N, Shimomura R, Inada K, Sakurai K, miR-145 is related to clinicopathologic features of
Haraguchi T, Ozaki Y, Fujita S, Mizutani T, Fu- colorectal cancer. Oncology 2007; 72: 397-402
rukawa C, Fujishiro M, Ichinose M, Shiogama K, 32 Bandrés E, Cubedo E, Agirre X, Malumbres R,
Tsutsumi Y, Omata M, Iba H. Locked nucleic acid Zarate R, Ramirez N, Abajo A, Navarro A, Moreno I,
in situ hybridization analysis of miR-21 expression Monz6 M, Garcia-Foncillas J. Identification by Real-
during colorectal cancer development. Clin Cancer time PCR of 13 mature microRNAs differentially
Res 2009; 15: 4009-4016 expressed in colorectal cancer and non-tumoral tis-

27  Asangani IA, Rasheed SA, Nikolova DA, Leupold sues. Mol Cancer 2006; 5: 29
JH, Colburn NH, Post S, Allgayer H. MicroRNA-21 33 Cottonham CL, Kaneko S, Xu L. miR-21 and miR-31
(miR-21) post-transcriptionally downregulates converge on TIAM1 to regulate migration and inva-
tumor suppressor Pdcd4 and stimulates invasion, sion of colon carcinoma cells. | Biol Chem 2010; 285:
intravasation and metastasis in colorectal cancer. 35293-35302
Oncogene 2008; 27: 2128-2136 34  Svoboda M, Izakovicova Holla L, Sefr R, Vrtkova

28  Wang YX, Zhang XY, Zhang BF, Yang CQ, Chen I, Kocakova I, Tichy B, Dvorak J. Micro-RNAs
XM, Gao HJ. Initial study of microRNA expression miR125b and miR137 are frequently upregulated
profiles of colonic cancer without lymph node me- in response to capecitabine chemoradiotherapy of
tastasis. | Dig Dis 2010; 11: 50-54 rectal cancer. Int | Oncol 2008; 33: 541-547

29 Rossi L, Bonmassar E, Faraoni I. Modification of 35 Kim S, Choi M, Cho KH. Identifying the target
miR gene expression pattern in human colon cancer mRNAs of microRNAs in colorectal cancer. Comput
cells following exposure to 5-fluorouracil in vitro. Biol Chem 2009; 33: 94-99
Pharmacol Res 2007; 56: 248-253 36 Roubelakis MG, Zotos P, Papachristoudis G, Micha-

30  Schetter AJ, Leung SY, Sohn JJ, Zanetti KA, Bow- lopoulos I, Pappa KI, Anagnou NP, Kossida S. Hu-
man ED, Yanaihara N, Yuen ST, Chan TL, Kwong man microRNA target analysis and gene ontology
DL, Au GK, Liu CG, Calin GA, Croce CM, Harris clustering by GOmir, a novel stand-alone applica-
CC. MicroRNA expression profiles associated with tion. BMC Bioinformatics 2009; 10 Suppl 6: 520

miE GWE Wi EEA

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20124F AL H 48 N JH b a4 &

(EREATWRE L) AFAKEE

ARFIR ASTIERA M gmbs il 7 35 sk 751, R CASC A 30T FH B B AT 407 g 5 HE . 3248000 [ 9 [ 47
1A B R ARG BT 700 S04 7 78 0 I Bk, IFAE SC N B I ARG b i 7 36 5 a3 W A . Soh g 7 25 ik
&, WIFETE “Pang®” AT EMFEMAL S B FE SPGB SCER B Rk, MIFEZ e R AR A MRS
E TS R St SRR 2 (S S s/ IR 5 PCROF MU 7 SCR T 5 F IE SCRUR I, 45 1 30 5
HIEC e, WA s I 77 v DL STk [8]. 9T 51255 Sk 40 LLiE 2-34E SCIE, PubMed, €+ B &} 18 SC & vl-J5
Ty F SR I T B H R ) SR I ARSI T R v, G0 N R 5 O A s % DA S I N
AT P BT SRR, LTS AR T A6 2% 35 (http://www.wignet.com/1009-3079/index.jsp) Fl World Journal of
Gastroenterology (http://www.wjgnet.com/1007-9327/index.jsp). FATI: 75, YE#FH B AAKRMER). SCHE, T4, 4F,
1, BI-1ETT, PMID%w 5 ; 1545 J575, 1EE AT, B4, Bk, Bk, iR, R, 4, & TT-1RTT.

www. wjgnet.com



