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FEARLEEH microRNAs EFE X HERIFEER
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FER) 2 2Kt 3

A, J7HRE LRSI, 1M 510000; 2. NG 2ERE S TS5 WL 313000;
3. BRIEERRBI S EYG R R, WB/RIE 150086)

FE: miRNAs 2 —% ~22nt. f24: F /5% mRNAs £iA 65 A R MEAEHAD RNA, AKX miRNA A smERE
FR ik LogdEL, XFRZAGMTTALBEBEA miRNA &R et B2 Mgk 2, LIEA miRNA %
BRABA ES LR e ARE, RUWKA miRNA &R R T AL, 175475 A miRNA F= mRNA 4945645 %,
KOK LR —F R KA miRNAs TR FFHE SR — Nk B R — AN o455, F—ZK A miRNAs

TRV F 6T R — A RAR 6 TR &4 5.

8217 microRNA; FT/& miRNA; A4 miRNA; miRNA A FE %

FRAES: Q6
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microRNA (miRNA) J&—3% ~22 nt [N Y5k
et RNA. EA1EAZ N, miRNA JEF I
K7W (pri-miRNA) #% RNase Il Drosha V)| i,
HI & miRNA (pre-miRNA) . #K)5, HEEHEA
Exportin-5 %% iz 2 40 g st b, 783X H 4% RNaselll
Dicer )| T 54 T EE I 3 miRNAM, 7E5h4)
PR, miRNA @ i =E 58 A SE i) 1) 7 2 4h & 31
B ILUR 1) mRNA FEA ) 3" o ERHPE X 3'UTR)
AN AL e by AR TE S AR AL 4 LR
PR T I Y R AG,  FECE mRNA [
fi,  H AT CIE P miRNAs 760 FLsh i i1 40 g
A MRITACEE i & A 55 U TR 5 T 22 (1) 1
1EH
LA )7 VEAE miRNA BP9 b ok 4% B A
o AR HEIHF U T FGHT ) miRNA BEPS LA &
TR miRNA [FJFEEE R U7 1T, 177 9% miRNA [ 2
DRI LR AIE 55 L T B R 3 22 ) 5% 2 IR AE 9 3 W I R
fo FSL I, Altuvia SF9R I 2K 42% 1) miRNA
HATLLSAE  (cluster) FAETEERLL b, AHE 2 W]
PR 85 <3 kbpo # T Yu ZEPR BLAE 51 AN KR 1)
miRNAs 41, 39 /> miRNA &[] £/ % i3 miRNAs
7 JUHP L5 40 Ak v R IA 1AL, $R R X L
miRNA 7% 1) B 03 7T e RS AR D g . A SO
TR L miRNA 5 B 03 TS 21 (1) #E L R 2
() PR EE Gk, AN TR %8 A miRNA 25 i 072 2 5] D)
(B

1 7 &

11 EFEEEIRER

UCSC genome browser®$& fit T A\ S HE PR 24 (1)
HRAEE, A MARAE hgl8 (March 2006 as-
sembly) . HAHELFET 533 4 A ZKEHET A miRNAs )
FERNANLE .
1.2 AXFEH AT miRNAs

P HEHTAA miRNA 7Rtk ERgArE, FIH %
P 3 miRNAs AH B 2 [0 76 Qe th 44 IR BE 55 (D) &
X miRNA %, B3 X D<X bp ) miRNAs J& T [A]
— > miRNA %, Af7a 45 e TA R E L
M, AT HFE ST D<0.5kbp, D<S5 kbp Fl
D< 50 kbp M-SR, 48 Bk X, M miR-
Gen ¥ FESEHUS A H L) miRNAs™,
1.3 EEEE N

ok Tpiar 7o e R NEB MU= RERIUE SGret d P X ]
537 A H PicTar®F1 miRanda S92 0 A% Y 25 1%
71 miRNAs [J#E835E K. M http://pictar.bio.nyu.edu/
1 http://www.microrna.org/mammalian/indexhtml
T NET A miRNAs FUl BRI, 29 060 7
THEAZ 178 F1 157 4> miRNAs (1 FUAEIE A
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14 FMBEERESHFE

T SEHE E X435 miRNA b K&, Hkdk
AT AN 4 19 miRNA % 53 95 9 41 & 1% miRNA
XF, R JE AR miRNA 1 I4EEAS miRNA 43 51
MREIEN, g LN ESHHEH. BTA
A1) miRNA T (R SR JE R A H A7 2 4170, kfiTi
THUTF FRbR % 52 G
Ratio _overlap=Num__overlap/(Num _union miRNA
A and B)

Num,_overlap K7~ 4G 8 — X ) miRNA_A 1
miRNA_B AL LD () A SR e A i 20 H - BT
Dy B L B H A 2 H o Nuwm_union_ miRNA_
A _and B #/8 miRNA A Fl miRNA B Fil il 3L [A]
P JE R Bk B0 H L miRNA_A Al
miRNA_B 7 FRl—AMg . &febsilim, =50
L DA (IO miRNA 38 PR I 4 v 1 L 49 oK
Pt WIX % miRNAs H A3 5 2 I m] (1 FE L . [
WA E SR BENE, WIEHP SR ED T A%
& miRNAs 7EQ Ok R G R, MW Pic-
Tar 2% % miRanda Tl [f] miRNAs = B A1 $il B
1000 X%} miRNAs, #X /5 %54 miRNA S BUHLTH5
AR . FARRARS I TH S SE R 3 20 AT BEHLZ 2 1] 1)

it BEM . AR E Matlab release 13
(http://www.mathworks.com/) ¥ & ~ H 4 i 4= 52
o

2 HBRE5HH

2.1 AREBEXTHREMR LML miRNA

% N R B2 miRNAs Al . 22 0] 76 G (44 1 BE B
D<0.5kb. D<5kb Ml D<50 kb (15 E R, Al
A E] T 48, 57 Al 59 ANAE YLk B ALK
miRNA %, 7EG AR 2w L D<5kb i, BT
F25. 105, 159, 16 9L Y Qetafish, H
M 2 Ytk EHSR BT miRNA 7. o X Je(n,
A FHRR 2 1) miRNA #8 . Hifl & 4 g 04k I
miRNA % 73 A1 20 H % A7 W % 10 05 o e /N Y
miRNA # T4 7 2 4 miRNA J& b, KR
5 36 > miRNA i, 7T 19 54k, 4L
PRBE B E A p<50kb I, fE552 5. 16 5
Yetifh SR IRA miRNA #%. S KIS 46
A miRNA J& 51, A2 T 19 S aik. S 4&R 0k
| miRNA #4550 H W% 1.

Table 1 Number of microRNA clusters in each human chromosome

Chromosome 1 2 3 4 5 6 7 8 9

10 11

12 13 14 15 16 17 18 19 20 21 22 X

=

Number of miRNA
cluster (D<0.5 kb)

302 1 2 040

Number of miRNA
cluster (D< 5 kb)

502 13 1 5 13

Number of miRNA 6 1 3 1 3 2 5 1 3
cluster (D< 50 kb)

2 0

2 2 2 8 0 0 5 0 4 1 0 0 10 0

TERAN AT, BAMEN miRNA B 410 5
I PicTar 2%, miRanda 575 ¥l miRNAs [ #E 5t
o HT HETIX R EEAL S0 178 F10157 S A
7% miRNAs il T 85K, — %) miRNA Hn] fg
AT IF) miRNA B A7 T (1) #0100 o LGS
AT FBIXFE ) miRNA X}, F|H PicTar &2,
POAREEE A D<0.5 kb, D<5kb Fl D<50kb I},
gy B4R BT AT 0 R L A 27, 36 F1 71 A
miRNA Xf, f7F 12 4. 19 N1 35 4> miRNA #%

H; A A miRanda 5%, B kR 2ok D <
0.5kb. D<5kb 1 D<50 kb I, ZrHF55] T 13,
23 1 51 4~ miRNA XF, 721 94~ 17 4A~F1 31 A
miRNA f&EH . £ 2 F1H T 1X 2 miRNA %J T 75 11
miRNAFR PG AN S, 7] ILIX LS miRNA FR7E
SR bR AT AT B SR s, R FH )
TS TR L A ) miRNA X B B B 4148
L.
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Table 2 Evaluation of miRNA clusters location

Prediction algorithms Groups Number of cluster Chromosomelocation
. Groupl 12
PicTar (D< 0.5 kbp) 4, 7, 9, 11, 12, 13, 17, 19, X
Group2 19 4, 5, 6, 7, 8 9, 11, 12, 13,
(D<5kbp) 14, 17, 19, 21, X
Group3 35 1, 2, 3, 4,5 6,7, 9, 11, 12,
(D<50 kbp) 13, 14, 17, 19, 20, 21, 22, X
miRanda Groupl 9 7, 11, 12, 17, 19, X
(D< 0.5 kbp)
Group2 17 L, 5 7, 8 9, 11, 12, 14, 17,
(D<5kbp) 19, 21, X
Group3 31 1, 2, 3, 6, 7, 8 9, 11, 13, 14,
(D<50 kbp) 17, 19, 20, 21, X

2.2 MFEHIIA miRNAs EEES WA RHER
X IR miRNA SO o S5 DA 1Y) B 5 2R 4R b
3PN TAEAFEZ4, miRNA 454 EH
RIRARI AL A Ge vt W . 45 R AT, fEA
) Qe (AR 2520, A0 miRNA A& b3 T i 428 (1)

SEDN FE A AR T RER U AL SRR AN
(MR ST 21— BUR SR, BIgHexT A
TSR R AR E Y 12 B R R (AR LRk
fE LI miRNAs A7 5E 2 (1 4L [ R R

Table 3 Significance of overlapped target genes within clusters

Prediction algorithms Groups miRNAs pairs Median Pvalue
PicTar Groupl 27 0.0589 2.42E-06
(D<0.5kbp)
Group2 36 0.0532 8.62E-06
(D<5kbp)
Group3 71 0.0480 3.14E-08
(D<50kbp)
Random sample 1000 0.0327 -
miRanda Groupl 13 0.0785 0.0050
(D<0.5kbp)
Group2 23 0.0624 9.21E-04
(D<5kbp)
Group3 51 0.0543 1.43E-04
(D<50kbp)
Random sample 1000 0.0384¢ -

2.3 PZETRFEAR miRNA 1 mRNA R4 S6L5

— BB HIF 5Y 2% W miRNA F) AN 5] 1) 5 2 45
mRNA [ IE. 1587 AHLLP) miRNA 7] DL 3
GefEFH T R AN RS DR ) ) — AN S5 A b, XA
N B AR L R Ak I, AT DL I S Rk
MO miRNA [4E 0 2Lk, A miRNAs 1]

DAVE ][] — AR R (R AN [R) 25 65 67 05, AT B I
VPSR A, A 7E G i 2RI ) miRNA /%
P miRNA % 5% 2 (8] 2 5 AR v REAEAE ol (1) i
P27 R 2 A7 404047 7% N miRNA F1 mRNA [ 45
B, FRATTRINAT L% N miRNAs J7 41 2 A1 4X

AMHIEHIRZE S IR R T A MBI Y [+
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— A g A A B o W hsa-miR-34b Al
hsa-miR-34c £ T~ 11 ‘5§ A4, B £ <0.5 kbp 1)
[f]— NN, FH53 02 5 UAGGCAGUGU-
CAUUAGCUGAUUG 3' fll 5 AGGCAGUGUAGU-
UA-GCUGAUUGC 3's ‘& 1i1#%¢ miRanda Fl| 7] fi&
W5 L EE K] ENST00000218172 P, 45 & 47 s 4B /&
5' TGAGAAGGT-GTGACACTGCCT 3'. iX#E/RiX
P> miRNAs 7] B8 3¢ 4 PE 8 [7) — M ESE R . 3
WAFAEF A58 AN H ) miRNA &R 61, VER 16
—ANFEIE RUAS [ &5 45 47 05 o %1 41 hsa-miR-99b Al
hsa-miR-125a {7 F[F — MR W . 750 5 0 & -
5' CACCCGUAGAACCGACCUUGCG 3' 1 5' U-
CCCUGAGACCCUUUAACCUGUG 3'. H 2R
#B 4% miRanda YU i 42 #1L3E [X) ENST00000263733,
RFRIN 25 S AEAS R A7 5 E o

hsa-miR-125a [} 4557 mi 2 5'_CCCTGTTTG-
CA----CTCAGGGT _3', 1fij hsa-miR-99b (K] &5 &7 fi
#& 5" TCTAATGT--GTTCTATGGGTT 3'.

X % X P miRNAs 7] fg B &) 5 458 7] — A
LiaE PN B E D VIR =2/ o VAR RE 3 AR NI iRt h/ 31 ]
miRNAs 8 54 8] AT 38 4 P s B ] 1 2 AL [m] 4
(1) 751 i o

3 #

AR T NG04k AL 11 micro-
RNAs [HEFEDIRE fl e 158, RILG A B4R
& f% miRNAs f% 03 H A7 5 2 3% [ ) 50 56 A .
Baskerville Z5E0MF 57 3% B ] § 5 7% ) miRNAs 8 i
SLIR ) pri-miRNAs #4367 AT #E 5%, JLABATF ST
gh AL RV 2 % H LI miRNAs £ 454 (1 1
93 40 LR rh TR RE AR . A EAFR R, RN
1) miRNAs F K] f8 AT e [ sl L) 8 42 Th g o
HWR, BATVRIIX L [F] SR A ) miRNA 741 0]
DA AHAA ] A0 AN TR], ] AR F 3 )
(1 [R) A2 A5 s AR AT LAy 301 4% IR 45 5
M PR BAT L A RESEE 1Y) miRNAs 1] fE &2 /> A
LEPIMA [E] (R, RISE I 35 4 R — A5 A
ST SE AR R 42 ] — SRR R, B il i 45 A A
[Fi) P 55 A7 5 P ) A 928 [ — AN A

BT H AT S48 S5 U B N 28 miRNA AL ]
AR, BT TR 2R 2 10 75 v T miRNA
(PIFESE R o Stark 2502 FI 2 130 A58 56 4F 55 (1) 31
B miRNA-mRNA JR#541, PP T LA Sk

PERE. 4 RK W] PicTar HiLHERI#  (accuracy)
251 90%, AREFPE (sensitivity) 7 60%~80% 2 7],
& B AT I Ak, B, FRATT IR
VAR AT T B RN, S5 es T A
TSR AR e vk, FRATEE R T o5 —Fhew )
miRanda J7VE I miRNA [FEIEN . B ASZEG
SR PAIAS [F] (R O 219 8 T — 3t g5k .

AR ARG A W — D n) s, kA
AL 0 AR RRIN, ZESRF S miRNA [
BRI e A —30. (R MWEYEMER K, A
(LR AT LR SEAR A h e, 1 anfer - [A)— AR
W AL . AR miRNA 7% P AN [H 1)
miRNA &% A 80 B E A IR, HE15
SR TACHTEES R FEER. A,
FTBR, BATIAELUEF T KL 1/3~1/2 G tafk F i)
miRNA #% . JU X4 miRNA 7% 508 B A 51 1)
R, (ARSI, JCHZ WU 52
(25 )2 9206 CAIF 521 miRNA FIEEJER &R, 3K
ATTRT LLSE fin 5 225 SOX M LG

H A miRNA # IR, 5IERAFFN RE K
(18R . miRNAs W] 45 ¥ 8 DL K 3 B 14
PEWLI G LIRS 7 AR L 70 BT miRNAs
DRI SE DR A AR A 5 T A T e 2 TR R G R A B T B
ML FHMLE, [ AT LS s At b Fo000) e 3
Ao 575t miRNA 55 28 BURE DR 92 9 2 2 (1) AH H
B3 Y FH T3 3 55 DT ) 1 0 #4245 5 miRNA
HIFFEIR SR PR AR
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CLUSTERED microRNAs TEND TO REGULATE MORE COMMON TARGET GENES

LI Yong-qing', XU Jian-zhen',

MENG Zhi-gang?,

LI Yong-jin®

(1. Guangdong Engineering Technology Reaseach Institute, Guangzhou 510000, China;

2. School of information engineering,Huzhou Normal college, Huzhou 313000, Zhejiang, China;
3. Department of bioinformatics, Harbin Medical University, Harbin 150000, China)

Abstract: MicroRNAs (miRNAs) are one class of ~22 nt, endogenous single-stranded RNAs which

can regulate the mRNA expression at the post-transcriptional level. Previous analysis revealed that human

miRNAs tended to cluster in regions on chromosomes. In this paper, the authors analyzed genome-wide

predicted target genes of the miRNAs members within each -cluster.

They found that the ratio of

overlapped target genes between miRNAs member in the clusters is significantly higher than that of

random sampled miRNAs pairs, which indicates miRNA members within the same cluster tend to have

more common target genes. Detailed analysis of the binding site between miRNAs and the target genes

indicate that there are two types of binding sites: one is that two miRNAs within the same cluster

competitively bind to the same binding site in the same target mRNAs; the other is that two miRNAs

within the same cluster synergicly bind to different binding sites in the same target mRNAs.
Key Words: microRNA; pre-miRNA; Clustered miRNAs; microRNA genomics
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