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Abstract

This research is focused on computationally
approach to understand the possibility that
micorRNA could act as an Oncogene or Tumor
Suppressor  Gene.  Experimentally  verified
microRNA targeted genes information (TarBase)
are integrated with microRNA and mMRNA
expression data (NCI-60) to study this research,
in which the Pearson correlation coefficient is
used to quantify these relations. Cancer related
microRNA and genes information are retrieved
by literature search and a text mining program.
Two microRNA targets prediction tools, miRanda
and RNAHybrid, are used to obtained the binding
minimum free energy and 3’UTR binding
position. A web based interface is set up for
information query and data display, which can be
accessed at
http://ppi.bioinfo.asia.edu.tw/mirna_target

Keywords: microRNA, Microarray data analysis,

Pearson correlation coefficient, Tumor suppressor
gene, Oncogene
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hsa-miR-125b BAK1 prostate

ot 111 FopopAp AP pE L 2 A
e A FlenF 4 - - 4 f1* miRanda &
RNAhybrid & % 3] 7 p 7 fk 1 8o 57 2] g 4
%3t L&ﬂ??#iﬁﬁf%ﬁﬁﬂﬁﬁﬂ
g M p d a8 3 FQ‘&:’]‘-,»E‘" l“'if’.ﬁ?‘
e ;ﬁ-:} P d nbz&rﬁ@#prﬁé AP EET R
FARde ¥ hIER] > VOB AL P R
PApk 2 o AR B AR BT v G L o Blded 3
7 MR ¥ pE T A hsa-miR-16 £2 §F ¥% g 4p

B AT BCL2 chi i p o ar 27 3 =8zbyd:f
T fhde Fiod 3t BCL2 “t¥t et L Pt
ﬁj’;ﬁa )77.1‘]4 ]l% ’ d‘l, I&J—‘;"‘g—ﬁ ¢ 7 - rﬂ??,?] ’L%

A E(AERZ) A Y A ,fﬁifﬁfagﬁt | ¥ pE
frpe 2 2 Jf%—iwﬂgﬂmsﬁ,?] L3 % 3£ > miRanda
£ 3Ep)3 256 ¥ e F i~ RNAhybrid £ 3§
#7166 L Ak¥e T o

2009 International Conference on Advanced Information Technologies (AIT)



2000 # 77 LA BHE i f o B

EHEE TR RIS S R AF 1
VR el AL 3 AR
e ¥ ApEERE S| o At (3UTR%)
Rz Ipple %mﬂ«"p‘r JUTR% “nEiz »
FVod R EE Y 4p N AT AP pEF R E L
LT TR e
1 3 #Ho Fpt 2 3’UTR% ﬁ Ttk g
4: ji,«’i‘ﬂ——im Flen 30 =5 Pl SRR S
Fhoo B d R amTRE S Rl g
ﬁfi B MR d AR DA RS
PREPRESORTAER  FHREp I g
'—’;fH./?Jﬁ—,‘Fﬁ"’”fi fi§4$%£ j?°.}¢
HREGIEE > 2 d 3G 5‘; P2l ;}F‘ D5 B
ﬂﬁ%#mﬁﬁﬁﬁ%wmwwﬁﬁ’ﬁﬁé
Eie 5 ARITIER B B 3 23 F% o
B iehp d s [17] -

# 3. pAlfpET R hsa-miR-16
JM & F BCL2 thi i d

ERRLE
LT

A
miRNA mRNA miRnada RNAhybrid
MFE 3’UTR MFE 3’UTR
hsa-miR-16-1* NMO000633 -16.97 91.2% -24.5 56.37%
hsa-miR-16 NMO000633 -21.84 57.1% -24.1 57.2

j\lﬁfﬁ%%a{“*“
mﬁw’§ﬁ1
P
T8
i WL d A
@&ﬁe;’gﬁ “4‘%

- BT Lo U ELE
BREF (1) F0 8 SR
L 38 > G4e hsa-miR-1 2 £33 9
e,L‘—r AR PR L E e A R
3 o ARERE T A AN
L (2) ﬁ%d ﬁglﬁ,,fmé d a3

AR A LA l‘*ﬁ:tmf”%m » 14
iE PR P\ R EC:Y E% (3) bt en
hA 0 AW 9 7 Far,;.gﬁkmﬁﬂiﬂl

%\ b1 &/ E%‘],%E 7 MR ¥ pE Y pE has-miR-16
g H e B 7] NM_000633 A% % hf o >
C S < S SR S S SO R
http://ppi.bioinfo.asia.edu.tw/mirna_targe

BR:-0.66
CNS:-0.78
C0:-0.61
LC:-0.77
LE:0.17
ME:-0.59
OV:-0.37
PR:-0.93
RE:-0.64
BR:-0.92
CNS:-0.89
CO:-0.83

LC:-0.85

Miranda:-21.84 Miranda:57.1%

Rsa-miR-16 RNAHybrid: 24.1 RNAHybrid:57.2%

BCL2 NM_000633.2

:-21.8- Miranda:57.1%

Miranda 4 nda
hsa-miR-16 RN. \n brid:-24.1  RNAHybrid:57.2 -/

BCL2  NM_000633.2 LE:-0.79
ME:-0.81
OV:-0.72
PR:-0.99
RE:-0.80
BR:-0.91
CNS:-0.88
CO:-0.81
1LC:-08S

W 1A% AcAl PR B has-miR-16 2 H {hie
B3| NM_000633 #3445 %

5.

S

ARy N R I AP TR
2 B 5P B B iR ik ¥e AL %] (TarBase
dataset) R B I 0 B E NCI-60 FoH & e
HAFBEERZE AL PR OML s 4 R
By o MBI PET RS B SR Rk
%5mﬂﬁéqp9ﬁ%k&&fﬂmwﬁ
TERRE AR (PCC) I et
miRanda 14 2 RNAhybrid = & i 7 ‘] ¥ P
fefEp L 2 ,uﬂgzuﬁngdxb(MFa 2
Wizl 3 HAEFFE (BUTR%) |
P B HEARERFEE -

DEIEN E @;I;Jejffiﬂ < fiif;zﬂ*
ot W B R AR M AT PR R 2 B Rk
AFIFR 3 AR A T Fﬁ» =% S
(PCC) ~ &4 p d it (MFE) ~ y;%%ﬁ#w
(BUTR%) » 12 ot & & $fie # it ¢h TarBase 7
FEEE NCI-60 FALf g % » & fiplik
3 Jf’* P L2 e AP B AR BT % a0 o 3
EorE R R B AP Y A B
&&%J%%Wﬁéﬁ’ﬁpf A0 B
By iE- HEFEAMA PR ARE L T
AR d e

o

54

[1] Blower P.E., Verducci J.S., Lin S., Zhou J.,
Chung J.H., Dai Z., Liu C.G., Reinhold W.,
Lorenzi P.L., Kaldjian E.P.,, Croce C.M.,,
Weinstein  J.N., Sadee W. “MiRNA
expression profiles for the NCI-60 cancer cell
panel”, Molecular Cancer Therapeutics, Vol.
6, No.5, pp. 1483-1491, 2007.

[2] Brennecke J., Hipfner D.R., Stark A., Russell
R.B. and Cohen S.M., “Bantam encodes a
developmentally regulated microRNA that
controls cell proliferation and regulates the
proapoptotic gene hid in Drosophila,” Cell,
\ol. 113, pp. 25-36, 2003.

[3]Calin G.A., Sevignani C., Dumitru C.D.,
Hyslop T., Noch E., Yendamuri S., Shimizu
M., Rattan S., Bullrich F., Negrini M.,
“HumanmicroRNAgenes are  frequently
located at fragile sites and genomic regions

involved in cancers.” Proc. Natl Acad.
Sci.,Vol. 101, pp. 999-3004., 2004.
[4] Garzon Ramiro, Fabbri Muller, Cimmino

2009 International Conference on Advanced Information Technologies (AIT)



2000 # 771 LR B EEFS § 75 % 4

Amelia, Calin George A. and Croce Carlo M.,
“MiRNA expression and function in cancer”,
TRENDS in Molecular Medicine, Vol.12,
No.12, pp. 580-588, 2006.

[5]Genomics and  Bioinformatics  Group,
Laboratory of Molecular Pharmacology,
Center for Cancer Research, National Cancer
Institute,

“CellMiner™: http://discover.nci.nih.gov/cellmij

[6] Griffiths-Jones S., Grocock Russell J., van
Dongen Stijn, Bateman Alex, Enright Anton J.,
“miRBase: mMiRNA sequences, targets and
gene nomenclature”, Nucleic Acids Research,
\ol. 34, pp. 140-144, 2006.

[7]He Xiaoting, Cao Xiufeng, “MiRNA and
esophageal carcinoma”, JNMU, \ol. 21, No.
4, pp. 201-206, 2007.

[8]Hsu Paul W.C., Huang Hsien-Da, Hsu
Sheng-Da, Lin Li-Zen, Tsou Ann-Ping, Tseng
Ching-Ping, Stadler Peter F., Washiet Stefan
and Hofacker Ivo L., “miRNAMap: genomic
maps of miRNA genes and their target genes
in  mammalian genomes”, Nucleic Acids
Research, \Vol. 34, pp. 135-139, 2006.

[9]Jan  Kruger and Rehmsmeier Marc,
“RNAhybrid: miRNA target prediction easy,
fast and flexible”, Nucleic Acids Research,
\Vol. 34, pp. 451-454, 2006.

[10] John Bino, Enright Anton J., Aravin Alexei,
Tusch Thomas, Sander Chris, Marks Debora
S, “Human MiIRNA Targets”, PLo0S
BIOLOGY, Vol. 2, No. 11, pp. 1862-1879,
2004.

[11] Lin Kuan-Ting, Liu Chia-Hung, Chiou
Jen-Jie, Tseng Wen-Hsien, Lin Kuang-Lung,
Hsu Chun-Nan, “Gene Name Service:
No-Nonsense Alias Resolution Service for
Homo Sapiens Genes”, Proceedings of the
2007 IEEE/WIC/ACM International
Conferences on Web Intelligence and
Intelligent Agent Technology-Workshops, pp.
185-188, 2007.

[12] Pillai R.S., “MicroRNA function: Multiple
mechanisms for a tiny RNA?”, RNA, Vol. 11,
pp. 1753-1761, 2005.

[13] Reinhart B.J., Slack F.J., Basson M.,
Pasquinelli A.E., Bettinger J.C., Rougvie A.E.,

Horvitz H.R. and Ruvkun G., “The
21-nucleotide let-7 RNA regulates
developmental timing in Caenorhabditis

elegans,” Nature, Vol. 403, pp. 901-906,
2000.

[14] Sethupathy P., Corda B. and Hatzigeorgiou
A.G., “TarBase: A comprehensive database of
experimentally supported animal miRNA
targets”, RNA, Vol. 12, pp. 192-197, 2005.

[15] Shankavaram Uma T., Reinhold William C.,
Nishizuka Satoshi, Major Sylvia, Morita
Daisaku, Chary Krishna K., Reimers Mark A.,
Scherf Uwe, Kahn Ari, Dolginow Douglas,
Cossman Jeffrey, Kaldjian Eric P., Scudiero
Dominic A., Petricoin Emanuel, Liotta Lance,
Lee Jae K., Weinsteinu John N., “Transcript
and protein expression profiles of the NCI-60
cancer cell panel: an integromic microarray
study”, Molecular Cancer Therapeutics, Vol.
6, No. 3, pp. 820-832, 2007.

[16] Wu Dan and Hu Lan, “Micro-RNA: A New
Kind of Gene Regulators”, Agricultural
Sciences in China, Wol. 5, No. 1, pp. 77-80,
2006.

[17] Yousef Malik, Jung Segun, Kossenkov
Andrew V., Showe Louise C. and Showe
Michael K., “Naive Bayes for miRNA target
predictions-machine learning for mMiRNA
targets”, Bioinformatics, Vol. 23, No. 22, pp.
2987-2992, 2007.

[18] Zhang Baohong, Pan Xiaoping, Cobb
George P., Anderson Todd A., “miRNAs as
oncogenes and tumor  suppressors”,
Developmental Biology, Vol. 302, pp. 1-12.,
2007.

2009 International Conference on Advanced Information Technologies (AIT)


http://discover.nci.nih.gov/cellmij

