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microRNA= RE X2 HAL & WHOIA nepative regulation® B &8H= small noncoding RNAS| & =
FOICH &2 DEX 3300417HS] 12+ microRNAJH EASIYUXIBH 82 JI=0| HEHX A2 A2 25
Ch microRNAS) JlsE 3'UTRH S&t& NBZEE S5l negative regulations 2H &= SN I
SOERH RILHE 20| YVHOIL. SEs| RLTMAN 28 2 microRNASS 8L FAIKIZ2E
LHEE ACZ BUIH, LS F= YU IS SIHL LS SH SHNE XHED| B
functional family® Jts«0l ECh. L8 OI2{8 functional family= 8ILIS FAINESE 2RI B
O, ZXNEZ TAULEZ 22 LEH NES 00 80 2 AWM DEHOOIEZEE microRNA
functional family® B33 2I8H, 5HSY AP DBNHAM M XXE microRNA ZEEGI0IHE T=3)
AeE AHE & 8831, k-nearest neighbor YN2ES 0/ ZEXE SE8 = microRNA LBAF
01l correlationE HAHSICH OITY GIOIE SEMA Ml= SHO robusts 2B I KAs X w8
CIOIEIDE Ote! rank GIOIE{SEl correlation® Z=F&HCt HAHE spearman ranked correlation DS

=

microRNAZI genomic coordination 22 E 3442 functional familyE® X o8 £ YSUCH
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microRNA (miRNA}= 2 21 nt 20012 small RNAS| &
BEFE, 2HNHOSZ mRNAS 3'untranslated regionl
bindingdt{ mMRNAS) HAZ2 X&l AIJIGE[1], €8 2
= 2306 25tH, miRNAM 28t mRNAS
deadenylation mRNAZ| stability® X&IAIZI= Ho2
SAEACH [2,3]. mIRNAE Q2 SEMOAM MK
2 3300000t &2 TAOM, SEX IH$o 9 {~3%
o I EX & NSZ M4 UCH [4]. mRNAS
RNA polymerase 101l 2161 MALEMH (pri-miRNAZI 22
Ch, otLie) ALK WA =229 pre-miRNAJF 2& g
& polycistronic 8 IEZ O UCH [5]. O H,

MiANAE 2 50% 0140/ STMAUMAM tandem array

-~

SEZ LIEHUD, 28 IHE0l XY ADgE oz
0f UASDZE e Js8 ¥ 222 |51 YOt

(51

22 microarray, bead assay, guantitative PCR 2

2l1) serial analysis gene expression (SAGE)® =&,
L& 24 YHE 0123 miRNAY JIs8 35D

13

FIEt CH2S 28 OolEdt 2 DAt [6,10]. €5 &
o miRNAZl ABS8E 24510 48 =50 22 0|2
HXI2 AUCH [7]. miANAL 04+ &3 THEE regulation
£ 8H= oncogenel W THEHES BISIAIY 248 Al
dl= 2SR BEIZULCH, 0l248t 0|4 & IIHS o
2 XCEtE signature2 M T2 23 U [7).

Hayahsita et al.2 %2 H HZ0NA polycistronic
mIiRNA, mir-17-9201 2t L&D USS 2D BIUCH
[8]. OI2 oI5 B MZ2 proliferationd} SIS ¥
ALt E8 Chen et al.2 clustered miRNA mir-1-133
0l muscle® 24 NNES UGN, U4 U = NI
SO0/Z0l 28 IOl SAEIH UEs 2990 [9].
Olg@ = polycistronic mIRNAS S 22 JIs2 5103
2 AJIN 28 ZAAM S01M U HES 20
= functional family2 Jts40l =20, Gigs =98t
NEZW Jlss HYg 2422 M2LD UCH 0lMs
polycistronicgt miRNA2l =22 miRNA Jisg o5t
=0 24FolC0h.
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2iof 3ME miRNA 28 OI0IEiE OI8]5I0 xNEZ
S0iXQ wWE H42AHE 20l= miRNA setd genome
&0l clustered B miRNA set& &=Lt 0|8 fH MZE
CIE2 DE0M MME 5 ZE]2 miRNA £8 HOEHES
XAEET S MBS A240 Zile £X1Y
KANEE 20/J] A6 euclidean distance matrix2t Bl
&Lt

(S
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2. Correlation analysis

2.1 Expression profile dataset of microRNA

miRNA2l X& £0|& L& AMZAHAHE EH5I] </6H
Ctysh 248 24 YHE Sofl M08 5859 ¢& O
OIEHE OIg8It. 24 M R HIADEN AWM 2HE
& microarray OIOIEE Kim et al. [5] =20AM &
Br=l 220 miRNAOI CH8 370 EXEY UH0IHE A6t
M, £ CI2 microarray HIOIE = He et al. 0l 2i6H &2
& 1904 miRNACI CHE 40 sample8 lymphoma Cl
OlE49+ [10], Bentwich et al.Oil 25 Z1E 254

miRNAOI CHE' 504 &2 GIOIEE A8 8Tt [6].

2.2 Integration of multi-source data

oA =8 542 multi-source GIOIEHE
A2 #& L0l otLICH Crst alg ggoz
Xio OB X, control0l €2t GIOIES Him
TZ=ge 2MAE S22 multi-source CIOIEIS SEH0
& B ZES0ICH E& HOIHY SEHA M= 2

XNES meta BH2 582 INH ILSID JUCH A
OolEHS HEZE3E R/ =XEE sample €58 ZF35
BICH (A 1),
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-J
e/= /AWM sampletilAd MI miRNAS] ZEEOHOIHY &

e

FlE X8 Z5iMH, 0|22 TFHI(y )2 BZ
(x )22 HEED oW ZEXE =2IEIKAH
k-nearest neighbor (k-nn) 2 12EES HESHCH 07|

NE K8 52 AISSICH ZEX o0l UM =8 [0l
BH AMOIIA =2 &288 20l k& MY nearest
miRNAE x..x 2t & O o= OIS & 29 20 EZ
e2Z FGHEICH Ol AHdcle A2H2 £XIJF Okl
rankE AIE0H0, Ot2H0IA REMISI &Y ECLH

1
F(e)=?2x,. (2)

=1
OI& A 5312 Z& OIOIEHE 254 miRNAU

sample GIOIEIQ! 254x82 matrix2 S§& & CH,

het 82

2.3 Spearman rank correlation

CIOIEI Sl AHZ2AME comparabledt HIOIEI FHHEE
M Jtss6tth 8tXI 2 GRE |8 & & L o™

o XS Ligs dP2ZE HSUHE, 2 LY et
bias?t ZME = OtLIct control ZEUIOIE Dt 2D)
20 HIDRIF Jts6tX %0 Ol 380t =1 2
HANMAME LEOO0ES rankE AMEEILL rankE AIE
ot X #XE AMEBE £ A = HE0 UANL,

= Co

14

SENYES ZZMFH 015 HO0IHE 28 BIudt Ots
MXl= HE0l UCH

OIIM, soB3242 28 Spearman  rank
correlation ZRYE AISSICH &2 , = Ot & 3
M HEE rank XOHOY pair? H==(N)O 2A8HA

AetE 4 JACH

62,07

=1- 3

p NN-1) (®)
LS, M =0t BE3 2 e, Ot & 49 = &
H=IF 02 (null case)?! O student t' =X E JIXILCH

p

et (4)

V(t-p%)/(n-2)

0l SHAXIE 0|88 Rcl= 1 &4HH0 SHHECSZ &
oI&tXl Ro0| SHXE THE £ QUM =

2.4 Euclidean distance matrix

correlation® Z&2 IEO| |SAISKE Z2HFI|I= &t
XS 1 g=E0 |AEXNe= 2 = gt oz

euclidean distanceZ 2 % U0, rankZ B &8t 0
OIEHOIAM MM miRNA2H BT miRNA 2tSl euclidean
distance= X0l HZg &2 HS22Z AHMEHNH, O
JIME ZEXE MIAS HAUE F8&12| fAoH A 52 2¢
Ol B3 0I8]8H0.

n

E (l’i,k - 'I;J<}V‘>2

= (5)
n

mean(d; ;)

OIIM n2 ZEXE HAS X0IE 8 ME 20ILCH
Ol mIHe miRNA CIOIEIDt ”E T m x /m matrix
g IE # ULH

3.8 1

3.1 Defining functional family

Polycistronic miRNAEE AlJ|E X&Y 0|8 Y& I

Bl =2 &2HL U8 FHel. XL, Polycistronic

SHXl 22 KM wWol CHE locitll fXSH2AZ
functional family® Jis4d8 08l &0t UCH £&t
clustered miRNAJ} &iLtSl 22 FHAIMZ EEECe=

2 st HEE £ QUCH 0ldst 018 Z polycistronic
miRNA set2 ZEGID| RAMNE STH A9 X =
o ZEOOIEH 2te A43HLI 2F ER6HH =L
3 12 254 x 254 symmetric correlation matrix
E 229 AUE Z2HELL 2 mIRNAS2 22t A
SHUA 78149 AN T2t =AHECZE HHXIE UCH
8 12 correlation2 EU gt0l 0.42C0F 2 B =44
I WILAIOl ratio heat maplE HAIGHLCH wWw2taigl
58 =2 2o HALE sMULE 52 89 oH2d
0l USS 9DIStC E§t |ZJ/O Mz 9 Hi=
miRNAJL SiEols SN HESE Z20F0H, It

A MY ANAM clustered mIBNAE HAIStD UCH

T 1y
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% 2. Euclidean distance matrix®} functional family

28 10M clustered miRNAER
UM =2 ATBHE B0 JUASH, oAU
clustered miIRNAZ 0l ZEYE ADIE S0|¥o=2 2
o dALE = 2YES Y| LHF=0, functional
family2 N HJ Jts8t setOich & 5= UL
L8t clusteredT O UX AL CHE QMH &

correlation matrix

2

8 1A CFFR! mir-2%a-29b8l DFFE mir-103
mir-26aZ2 20 &CH HX genome wide EA0A

U
= miRNA £ 0iei8t functional familySdt &8 A24
2 20le AE0 =V =S £0
mir-182-96-183 functional familyll =& Z& &2
482 B0l mir-103, mir-15b, mir-1918 L&
functional familyetd 0l & £ QUL FXE
clustered functional family (CFF)2t2 &iCI® ZFXE
distant functional family (OFF)2 Zol& £ QUL L&t

'

3442 CFFE ®E = UALH AN i DFFE &

4= UALH

StH 22 22 CFFe g8 &240l &#& £+%2
SAFEN 2l1eIsl= ZdetX BIJl QIsh  euclidean
distance matrix& Fo6t, & 2% 201 heat mapl
E DABIRCH OGN sMexE 88 X0 FAE

2 CQ0ISC O ZesE O 19 a3s
H CFF LHOIM W& distance &2 Jt&

Ct.

4, BB

5042 DIB0AM M4E HIOIEHS SE22SH 2
HEE miRNA ZEU0IE= miRNA A0S} 28 At
A2 meta BHAE G AMSHRJUAC. HY R2E

clustered miRNA2| set0] ZEAS =2 A4ISHE B
O, Of 424 ZIUZFEH functional familys X2l &

2= AAD, distantst functional famiyEx &N RS
4 QURUCH. 0248t genome wide 242 miRNAEZ

polycistronic transcript& &&= O 3AH JI06HH & 2
0l Lt

ZAS 2
0] =28 dYAEe AU

o s AIJE A R AEIIS
2 I[N HEIEAMBNRLMA

2ot KNALAS.
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