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MicroRNA (miRNA) & RAFE T BIAE Y K
W N UE P 1) neRNA TS, 78 AR W 4R Pyl i
mRNA FE Pt B BEAE o B 4 A L) miRNA
lin-4 1 let-7 7] 15 42 mRNA 3" K i J Jle i
BOXE AN HIRIE, S5 RAR 28 R L) miRNA 4 2L
AR AL A5 AE S, AT miRNA K 5% AR
AL o1, FFl 2 MY miRNA, 22k
RNAi i&1%, PS4 BabalEein se 4 B Ay s
# mRNA 455, MMk 3 FgFE AL B s,

miRNA 75 AE PR (R AS [R AL FUAS [F] 1R % & e
BORT e DR (1) 3 5% i i 4 b o B X 4 O, ALt
RIS DR miRNA @i~ H oy e A S 2
oo R I 52 5 T B RR AL 4 v T BE AR A
miRNA 73 2| % w B, 1 KB FEREMW
miRNA HIXECIAS 2], ik, RS STk
RIAG A BE A 2R e PR 3R AR 1) miRNA, k177 A
S PR AL B OO — S U1 SE AT B AR . B H H
Mk, CREE T2 EES A, ik TR
LR 2] 27 07 1 A% MiRscan®'®, SRNAloop!".
miRseeker 1 miRAlign"J4%, IX L6y # 2
L AR ST PSR T miRNA HiA, BRI H e Al
A1 HME A R0 M e IR AN J5 DR A A (R Y R )
miRNA K. 546, i fLas 2 ) J7iE g # i
T EAR miRNA BUARMPI X 4 [, W1 Nam 55 A\ 09T

2005 FJF R T B O IGEL A (HMMD 1)
ProMIR K Fill A [F) pre-miRNA, E#1FE K 75%;
Xue 25 NUSF]H A miRNA Fij 44588 42 o 1638 4 3
P AE I 2B ds . R R SVM U5 ik Ky
miRNA {7 AT L, 56 BH 4 0 4 i 30 A4S
miRNA RiA, TR S 93.3% (28/30), XA
B PR a4 ok Ul 900K B2 ) b 88.1%
(881/1000) F189.0% (2175/2444); L4k, Loong
S NV R SVM 7 iE4- 1 T miRNA /7 A4 (1) il
Wi @, AEAbATR R IR b, U SR
PEI A 84.6%55 98.0%;  IX L TR ABE Y = LI S
T O 50 1 B8 B R AR T miRNA A4 (% F5000 ) 730,
W BA TR K () miRNA F AR

BT BRFEE, ALK TSRS R U T
DA B i AR [R5 miRNA RS ) 8, 8 54
H AT AN 78 454055 7+ miRNA 1 A4 JEATHREAE G2
i, FFLAZ HFR IR EE A LU R N G122 v, M
T AR T LA K BT R R miRNA Fi A4 i
WL, K13 T 453 4 miRNA Fifk: SRR HA
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miRNA FJ /& T A% 5 GenomicSVM,  Jf 3 - e 5t
RT3k 453 4 miRNA Rifk, &3R4 T 37
25 A8 LR I AR [R5 R AU 9 T miRNA Jiifa, kit
— 2 miRNA S5 RILBFUeft 7485, Wb
B R 3 DR 2 bR 9 A R UR 1 miRNA TR 1) $2 4t

i
1 #H575%

1.1 #EEFEREPFERES ZXEMRFT
UL 77 BL K 41 L NCBI (http://www.ncbi.nih.
nlm.gov/) FEF N & MRS O A A # I miRNA
IR SCHRFE, B HE AR R I S5 4 e F e (R4
RNAfold I & Fifd). GC & &, ik K. =X
B E X A FE AR JC IR B4, ARG T 2 DRI 4
fifi i pre-miRNA-like J751).
1.2 E{f pre-miRNA #iE&

A [F) pre-miRNA M miRNA H#is JFE7F 3%, 18
b L BRI A R e S5 R pre-miRNA,  fJ5 15 2]
193 45 A\ pre-miRNA fE N BHPEE 4R . HATIA N,
miRNA J [K = ZA7 T I M AL ARG g X, A k)
CLAK, 01— et 85 1 ) SE KR 41, R edT]
HA Y5 F pre-miRNA ZRUEEAE, T8 K
S pre-miRNA . BETIGIATH, AWFFURE T
™~ ENCODE [ ¥ % 45 45, & M #5 UCSC 1)
refGene 41| & 4 B N 4 i K K ¥ )7 %1, M
RNAfold F2JPUSTRMNX L6751 1) — 2 4544, $EEUIT
5 CHIE AP pre-miRNA E A AU E I B A
RIEERW ), 55k 2 ) ENCODE 4.1 T
7893 45741
1.3 #JE GenomicSVM B4l 2k S Fn46 i &

T HSCEE RN (SVMD 5 4 ok ) 5 B
pre-miRNA, AT T —NIIZREE (TR FIH
AR 4 TE-human A1 TE-ath. o TR 4145 163
S5 BEATL N B P 255 A h Al ) L) pre-miRNA- (B
PEREAD F1 1000 4% Bl AL A B 4 #4045 45 ENCODE
P EC A pre-miRNA  (BATEREA) HF#%1); TE-
human 345 T % 43 [1) 30 45 E pre-miRNA F1 1 000

2 Bt HL A BT 1 %P5 2 ENCODE H 4l B 1) i
pre-miRNA (5 TR W[ 8 #5 % A & ). TE-ath
HAE TS T M miRNA B DR 873 2111 78
G HAT R AU RS 7T miRNA.
14 ¥ SRR HITHG

AWFFER I SCHF 1 B ALAT AL LibSVM™, %
B A KRB NI R, BAAERER g
Moy TAEHAFRS 1, TR 2R ) R 0] ) )
DA R At vh 45 ) J, St 7 DURD R IR R B (2
ey 2O, B IEAS TERED L PR,
CIRYEER ;1 130 N NI N SATIB vt e 2 @i b
AP REA IS, Hor Grid J7 TS 8k
(K191 73 2 H € M%7 3 b6 B RBF 0 S 5y
2% AR 3T http://www.csie.ntu.edu.tw/~cjlin/
libsvm/oldfiles/ .

T34t BRSNS PP — MR A S e
R NG AL IR . X T — MU B FEA L
PEFEAS MRS R UG, OO 25 AL HE LA R DU Fh 2k
R AR RN R B A AR A TP B B AR A H H
TN, BFHYEREARSH FP S5 EAYEREASCH FN.
BT X SR, W] BL gy on) vk B LD R A ) R
Se) FFFME Sp) FHEKEE AcCe, HAkH
N/

Se=TP/TP+FN) (1)
Sp=TN/(TN+FP) ©)
ACC=(TP+TN)/((TP+TN+FP+FN) 3)

2 HERE55R

21 #EIF mRNA FEHZRIT R EREHF
Hairpin-like F5IHI#E %

XA SE TE-ath 1) 78 4% A7 Kk I 4t
(4L S 7+ miRNA 47 50 47 70 i SRSt
BRI TR 1 PoRBER. K5, DR 1 ERIRKS
RAE R Z %8, MBLFg I 3 B4l o 1)) pre-
miRNA-like/7 %1, HEARMMEIWLE 1, LBRILRE,
I AT E] 453 ST REMRT IR Fr B o

Table 1 The characteristics of known 78 pre-miRNAs in A. thaliana

Length(nt) GC content

>70 0.36~0.70

Stem length
>32nt

Length of helix Loop length

>20 bp

Free energy

=5nt <<-9.6 kcal/mol
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A. thaliana genome

Scan the plus strand of the whole
genome with the window size 120 nt
and step size 2 nt

v

Predict secondary structure of each
fragment using RNAfold program

v

Keep the fragments with the characteristic
of miRNA hairpin structures

v

Only keep the fragments with free energy less
than -9.7 kcal/Mol

v

Only keep the fragments with GC
content between 36% and 70%

v

Remove the redundancy and keep the
fragments with the lowest free energy

v

Remove the fragments with the similarity more than
95% to all known Pre-miRNAs in A. thaliana genome

v

Remove the fragments with the similarity more than
85% to all known Pre-miRNAs in rice genome

v

Obtain 453 candidate Pre-miRNAs

Fig.1 Flowchart for the prediction of pre-miRNA-like
sequences in the A. thaliana using the characteristics of the
known miRNAs and comparative genomics methods

LD 8T ) microRNA TR A2 43 Mt 391

2.2 GenomicSVM &R E! gy )l| Sx FO4& N

73— K & pre-miRNA-like /341 HH i
)t 2L I [ pre-miRNA, FATIF R T H T H R
miRNA B AR IS FF [ AU GenomicSVM.
GenomicSVM & H Hi pre-miRNA [ 2% 45 Ky RRAE
JEFIH SVM T H K miRNA G A — M,
G AE IRk ) RBF AE AR 2, - Grid
W K 10-fold A2 LHE IR T VK44 % RBF 1) el
ZH oy, RO ZH (y=0.125) Il %5
GenomicSVM, Jf il i W A~ W &k 48 oK K 6
GenomicSVM 1) TR 2% B o 3% 2 fir 7w, TE-
human ') 30 4% FL 1) pre-miRNA 5 25 4% #% [F fff
WU, A3 BRI (BB (R AN BH P i 4 b 1
i U Ok BH MR O B 45 50 T 83.3%5 AN
1000 2% B PE 52 51047 981 4% i 1 A i 1R ) 4y A1 )
pre-miRNA J741, 3 RIBRRE R E PB4k
P B TP Bk IE A U R B EE s 45 E0 O 98.1%.
GenomicSVM A JIT 47 AH O T LR nf A 1 %0 2 1

A3 2), WAk A . http:/geneweb.go3.icpen.com/
genomicSVM/.

2.3 #EITIEIE pre-miRNA B 70

J T K GenomicSVM X} #8 B3 pre-miRNA
IR, FATTH TE-ath /5 4 P38 52 0k 5640 .
TE-ath "L 47 78 45 L B I pre-miRNA, Hrfr 73
FAFE TIEM U LR 2, IE#IFRN 93.6%.

Table 2 Performance of the GenomicSVM model on test sets TE-human and TE-ath

Test set TP TN FP
TE-human 25 981 19
TE-ath 73 0 0

FN Se Sp ACC
5 0.833 0.981 0.977
5 0.936 0.000 0.936

K5 FATH GenomicSVM 5 54 ] T _E 3k 753 5] 1)
453 4% pre-miRNA-like J7 51 (1) 5], 533 T
37 ZAFIE N pre-miRNA, JH:rf 20 447 13 A Ja]
X, M7 54.1%; 9 XM TREEANSTIX, 7 24.3%;
A 8 S TR GRAG X, 7 21.6% (K 3). H
FEMHE SCHEREY, miRNA 76 g fith XA A7 4R = 1)
L, B 14T T2 IX _E fF X 2 miRNA 7] fig
e i SAE R /N RNA. BT ABFIUE Kk I 451
FEA eI AR LB T S H AT CARE P R A
& miRNA ¥[8 7 50, Rk, AW e 73 201
37 A3 P A HT I R IF miRNA Hij 4.
2.4 miRNA B$EFRTR

12 miRNA, 3= BEAE A2 45 5006 DA 1 36

&, B, EATREINE 37 4% 08 miRNA | £,
TR B miRNA, 7R T N A% A 60 3 1)
PR, bk, FRATIFE T miRNA SEARI
TR 5T o

HATAA, M%) miRNA [4E R 7 =032 2 ik
B BEbREE DR G b X DA 56 4 AN T7 R A4
(near-perfect complementarity) , M 1 [ fif 42 b
mRNA 210, Sy i 5 kWl F 3 T 1 400 R S
miRNA [ 366, @il Blast /7 (W: 16, S: 2;
RN RIS word size SN 16 nt, {NIHZR HAME) F
1% 3% 1) 37 45 B miRNA (43 51 ok A T 41 B
pre-miRNA KK Zif AN 2E1X ) b EST AR B
FETE, W 3 TR, RBLIX LS miRNA [ #L R
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mRNA M JL-T2LH A%, SR1XF AthmiR010 e, Wk LTt AthmiRO10 FFEFR I A1E VA KN
HIWA B N SRR EST JP41, XAFEMFI AT 55— PPt & A 58 70U () AthmiRO10 7] &g k1B B
fie, —FhE T HETBIE TN EST FBylid A o5e PR EL.

Table 3 The list of predicted miRNAs in A. thaliana
miRNA No. Chr. AG(kcal/mol) Tar' Location® Sequence
AthmiR001 1 -17.99 33 Intron  UGAAUGAACAGCCUAGACAAAAUAAAGAAGGCCACAAGUUA
AAUGAUUUCUCUUAGUAAGAAAAGGAGAAAGAGGAAAUCAG
ACCAACUUUGCCAAAGAAAGAUGUAGCUAGACUCAUAA
AthmiR002 1 -10.22 15 Inter UGAUAGACAACAGUUCUAAAGAAGGGAAGAUGAGAUUCAGG
CAACAAAAAACACAUAUAGUUCAAAAAAAUUAGGUUGGUAG
GAUCAAUUAUUCAAAAAACAUACACCAAAUAGAUUUUA
AthmiR003 1 -13.00 26 Inter UAACUAAAGGAUCAAAUUCAAAGUUUUUCUUGUAAACAAAC
AUACGUAAAGGAGGUAAGCUUGGUACAUGAGAAAUAAAAAU
AAUAUUUAAGUUAGUGGUGAAGAAAGAAGGGAAGAAGA
AthmiR004 1 -21.51 1 Inter AAAUUUCUAAAAAUUUCAUCUUAGUGGGACGGAGGGAGUAU
AUGGUAUAUUUCAAAGAAAAAAAAAACUUAAAAUACCAUAU
AGUUUCGAUCAUUAAACUAAAAACUGAAAAAAAGAAAA
AthmiR005 1 -15.80 2 Inter GAAACCAAAACGAAUAUUUAUAAAAUUCGGAACAGAUUUUA
AAUAUUUCUACCGGAAUUACACGUACCAAAUUAAAAUCCGG
AUAUUAUAUCUGAAAACCCGAAAUAUAAUUAUAUAUAA
AthmiR006 1 -10.80 250 Inter AGAAGUAGACGAUGAAGAAGAAAAAGAAGAAAAAAAAAGG
UACAAAUAGAGAAAGAAUAUAUAUUAUGCUUUUUUGAGUA
AUUAAAUUAUAUAUAUAAUCUGAUAAUAGCUACAACUUCC
AthmiR007 1 -17.40 2 Exon AAACAGAAAAAUGGCCUGAAAUAUAUAAAGAAAAUACAUCU
UGUAAGUGACAAACAAGCAUCAUGAAAAUGAAUAAGAACAA
AUACCAUGAACCAUUGCUACCUUGGACUUAUAAGGGAA
AthmiR008 1 -30.60 81 Inter AAAUAAAAAUAAAAAUCUCUUACAGAAGAACAAGUCUGUCU
UUUGCAAACAUUGUUUGAAGAAAAGAAAUCAAAUGAUGGAA
CAGAGCAGAAGAACAGAACAAGUUCUGUUAGUGCAGAG
AthmiR009 1 -15.72 41 Inter UAGAAAAAAACAUUCAACUGAAUCAUUCAAAUGAUCUAUUU
AAACAUGAAAAACAAACAACAAUUUUCAUCUUCAUUGAGAU
GGUUCAUCCAAAUGGACAAACAAACAGGACCUUAAUAG
AthmiR010 1 -18.64 0 Intron UAAUUAUACCCUACACAAAACGGACUAUCUCUAACAAAUCU
UAAACCUCUUCAGCGAAAAAUUGAGGUAAGGAUAGUGAAAG
AUAGUGGUACAAUAUGAUUAAACAAAUAAACAUAAUAA
AthmiRO11 1 -16.38 46 Exon AUCGAUUCAUUACCAGAACCAUUUUCUUCAAAAUCUGCAAU
UGGCAAUGAGAGCAUUAGAAAGAGAGACAGAGGAAAAUGAG
AAAGACGAUAAUGAGAAUAAGACAGAGAGAAUAUAAAC
AthmiR012 1 -21.80 3 Intron AAUGAACAAACAACACUAGAGAACAAACCAACAUGGAAUAU
CUGUAGCUUAAUUCAUAAAAGGAUACAGAAACUGUAACCUU
UUAACUUAAGCUCAACCAAUUAGAGAUAAAGUUAUGAC
AthmiR013 1 -17.45 40 Exon GAUAAGUCUGGCUUGGCACAACUUGAAUCACACCUGGUUGU
UCUGCAACAUCCAAAUCCCCAAAAGCAUAUAAGAAAAACAG
AACAAAGACAAAAAAAAAAAACAUUGAUCAAGUUGAAA
AthmiR014 1 -22.81 21 Exon AAGAGAUACACAAGAGCAGGAAAAAAAGAAGAAGAUAAAGA
GAAAAUCACAUCAUUUAUUCUCUUGAGUGAUGAUUAAUAAG
UGAAUGAAUCACUCAAGAAGAUAUUAAAAAAGUGAUGA

(to be continued)
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(continued)

PR T3 PR 41 P74 microRNA. Tl & 73 #r 393

miRNA No.

AthmiRO015

AthmiR016

AthmiR017

AthmiR018

AthmiR019

AthmiR020

AthmiR021

AthmiR022

AthmiR023

AthmiR024

AthmiR025

AthmiR026

AthmiR027

AthmiR028

AthmiR029

Chr.  AG(kcal/mol)  Tar'

1 -18.03 123

1 -20.03 3

2 -16.00 10

2 -14.62 250

2 -25.20 26

2 -21.48 6

2 -16.51 10

2 -14.72 47

3 -20.20 247

3 -19.19 10

3 -23.06 2

3 -15.99 8

3 -9.70 23

4 -24.12 250

4 -17.51 72

Location?

Exon

Inter

Inter

Exon

Inter

Exon

Intron

Inter

Inter

Inter

Inter

Intron

Intron

Inter

Inter

Sequence

UAUACAUAUAUAGAGAGAGAGAAGAGGACAAAGAGUUGAA
AGAUGAAGACUCUCAUGUCUUCAUAGAAACAAGUGAUAUGU
GCGCUAAGAAAGAAGAAGAAGAAGAAGAAGAAGAAGACA
AAAGUAAAUUUAAAUGCAUGGAGAAUAGAAGUAUAAAACU
AAAUUUAUUCAAUUCUAUAUGUAAAAUUUUUAAGAAGAAG
AUUAAAUUUAAAGUAAGACUUUGGUCUCUAAGAGCAAAUU
UUUUGAUUUUGUAACAAAAAAUCUUAUGAUACUUAAACCGG
UCUAACCAAUGCAGACAUAUUUAGUAGGAGUAUCAUAACAA
AUUUCAAACAAUAAACAAACAUUAUAAAUAAUACUAAA
UCUAAAUCCUAAUUUAUGAGAAGAAAAAGUAGAAAUUUUUC
ACUAAUCCUUAAAAUCAGACAAAACAAAAAGUGAUUUGUUG
AGUGAAAAAAAUCUUUAGAGAGAGAAAGAAAGAAGAAG
CAAAAAAAAAAAAAUUUUAAAAAAAAGUAUGAGAGAAGGG
AGAAAAAGUAGGAGAGAAGGAGAGUUGAGUUUCUCGGAGG
AGAAACUUUGAGAAACUAUUCUCAUCCAAUUUGGACAGGU
CGAGAAGCAGGAUGAUCUAAAAGAACUGACUUUGUUAUCUU
CUGGGGAAAUAUUAACAAAACUACAGAGGAAAAAGAAACAA
AUAUUAGGCUAAACAGAACAAACCUGCAGAGAAACACC
AAGAAACAUUACUUAUUCAAGAAUUUAACCCAAAAAAAACA
AAUUACUUUUCAAAAACUUAUCUUCUACCCUAUACAAGUAG
GAGUGGGCCAAAUUCUAAUAACAGAGAGAAAAGGUAAA
CAUCCAAUUCUCAAAAUCUCCAAUUUCCUAACAAAAUCAAC
ACACAGAUCCAUCAUUGAACAAAACAAAGAAGACGAAACGU
GAUUUUGAAGACUCGUAGAAAAUAGAGAUGAUCAGAAA
AGAAGAAGAAAGAAGAAGGAACAAGAAAAAAAAAAAAAAA
AGAGGAAGGGGGCGAGAGAAAGGAAUGAGCAAAAUAAUACG
CACUGUGAUUUUGGAAGCGUAGGGCUCUCUuUUCuUuUUU
AGAUUAACAAAACAUUCUUCUUCUAUCAAGUAACAAUGUUA
UAUAGCAUAAGAGAGAAAAAUGGGCAUGAAUCGAAGAAGAG
CUAAUACAUAAUGUUGUAAAGAUGGCACAAGAAGAAAC
UAGGUCAAAUUACUCCUAAAUUUAAGCAGAGUGUUGCUGAG
UCAAAAAAAACACUAGCCUAAUUUUUACUAAAAAGAAAAAA
AAGAGAAAAAGGAGGCUUGAGUUUACUUAGCAAAUAAA
AUAAUAAGAAAAAAUAACAAGAUAAAAAAAGGAUAUUAUG
UUAUCGCAUGUAUUUCAAAAAAAAUAUAUUACAAAGGAUAU
UUACGUAAUUACAUGUGUUCUCCAACAUAUUUCCGACAA
UUUAUAUGUUAUUCAAUUUUAGAUUAUUAGUUGAAAAUAA
UCGUGACAAAAAAAAUUAGAGGAGAGAGGAAAAAUGAAAA
ACAACAUAUAGCACAAAAUAAUAGGACGUAGAAAAUUAAA
UUCUUCUUCUUCUUCACCAUCGAAAAGAGAUAAUGAACCAA
GAAGAAGAAAAAACAGAGAACAAAAGGAUCAACGAGAUCGA
UGAAGACGAAGAAGAAGAGUUGGAGAACAAGAAGAUGG
AAUCAUCAUCAGUCUGCAUAGAAGAAUCAAGAAGCUAAAGA
AUCUUAAAAACGAAAAUAAUAAUAAAAAUCAAGAAACAUAG
AUUCUUGAGGAAUGUGAAGUUACCAAGUCUGAUUGAUU

(to be continued)
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(continued)

miRNA No. Chr.

AthmiR030 4

AthmiR031 4

AthmiR032 4

AthmiR033 5

AthmiR034 5

AthmiR035 5

AthmiR036 5

AthmiR037 5

AG(kcal/mol)

-25.40

-21.24

-18.49

-19.90

-21.20

-17.95

-20.05

-16.43

Tar!

9

253

250

31

Location?

Inter

Intron

Intron

Inter

Inter

Inter

Inter

Intron

Sequence

AUCAUUCAGAUGCAUCAUCCAAAUGGAUCAUGUAAAUGAAU
CAUUUGGAUGUAAAUGCUAAAUGAUGAAACAAACAGGACCU
AAAUAUAUAACACAAAAAUAAACAAAUAAUACUAUAAU
AGAGCAGCAGAAGAAGAAGAUGAAGACCCACGUUGGUGCUG
CUAAUCUCAGAUACAAACAAUGGGUUCUUAUAACCAGAGAA
UCUAAAAAAGAUUUGAAAAGAAGCAUCAAAAAUAAUAA
UUCACUCAAACGAAAAUAUCUAAUGGCUAAACCACUAGUCU
AGACACUUUAAAGAAUAAUUGAAAAUGAUUUAUGUAAAAA
AAAAGAAAAGUGAGACUGUGAGAAAGCCAUGCCCAUAUA
AGAAAAUCAAAACAUAACACAACAUUAGAUGGUUAGUCUCU
CCCCCAAACUUAUUUCACACCGUCUCGGUGUAAAGAUAAUU
CCGGAAAAAAGACUAACGAAAAACAAAGAGAAAAUGAA
AUUAAAUAUCAAAUGAUUAAACAAACACUAGAAACAUCAUU
CAAAUGCAUCAUUUAAAUGAAUCAUGUAAAUGAAUCAUGUA
AAUGAAAAUGCUAAAUGAUGAAACAAACAGGACCUAAC
AACAAACCACCAUCGUUGCAAAUUUCUUGAUGUUGAUCUGG
CAAAAACCGAAGAUGAUCAGCGAAACAUUAAAAAAAAAAAA
CAGAUCAAUCAAGAAAACCAUAAAUCUGUAAGAACAUG
AGCUCCAAGAUGUGUAAGAGUGCCUUAAAUGACUCAAAACA
UACGAAAAGAUUAGAAAGAGUCUAAAAACAACUCUGAAACU
AUGUUUGAAAUCAGUAAAAACUAGGACAUAUCAAAAAG
ACAAGUGCAGAAAGAUCCUUCAUAAUUUGAGCAAGAUCGUU
UACUGAUUCUACAACCUGGACAAUGACACAGACAACGAAGA
AGAAAAAAGAUUAUGAUUGAUUGCAAAAGAAAAAAAAA

'Tar: Number of Targets;

3 it e

’Loc: Locations of miRNA (include Inter, intron and Exon)

PR DA TR, AR AR SR AR L A
AE 1 7]

miRNA 7 & PRI 5 o 03 ¥ G o 210 A (222,
Lewis P FTN A, AN 1/3 FEEK H miRNA
WA . DR RSP T A 1 miRNA JE0F 7T 2L Th
e, WPHE DRI N R A EEE . H
A B, A S8 5 VA E ) miRNA
HAMRKWAER, KO 7EsEi K B, H ars
miRNA 22755 18~28 nt [/ /7 Bt RNA,
J A I v B AR T BOR RS . BT A 5
(1), A AR AT o I 20 1 miRNA AU 2R
X B B /b B miRNA, 1 oK AR
miRNA R o S2 86 T B s 8. ik, FIH
TS A 2F T ORI miRNA FLAT B2 . il
IS 7R TN miRNA. fg 8 6 5 8] 9 R0
KA miRNA, H [A] I, 25 77 A K & {1 BH 1 )7
H1, DR n ] B2 R0 R Aff %6 2 E miRNA Tl

HAT, XTI 7+ miRNA T — A
DRI ) XN T, 30K B4 5 35000 43 b 66 DAL X 44 A 1)
miRNA #¢isti . Stah, H Ay £ LR 7T 1) miRNA
ToEm A, e TR E AT KR A ) pre-miRNA-like
J7 AR T B R AR A miRNA (PR AR v, F
AL VAL 22 D7 0ok dEA T2, B DR 4 27 7
L EARTT U miRNA ZEA T 208 R0, AR Z11R M
KILAEFJR ) miRNA. 4 T vl Bk EF, MU
B IFE RZH b 4R B i miRNA, A5 1 5 W
I T, FEA0 RS o+ 4 5 DR 4190 [ 7001 miRNA,
M ZE R T H F 7000 FE D A 2 i miRNA ) 35 U
(e s R AR E T — A SVM LA
GenomicSVM, &2 T-HLA8 4% 2] %, X miRNA
HIPRIIIRIE, oG BRI ik, o n] LUK &
pre-miRNA-like /7 41| 1 H5] Hi E 1E [) pre-miRNA
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FEDH o ARSI B A Y PR Ul 83.3%, ek
) 98.1% . I ] GenomicSVM #5715 Ji M
453 45T HEMY miRNA FifA e #ii H 37 45357 24 ()40
B S IE miRNA

R I G KN R pre-miRNA (1) — AN H B S
fIE, 7F miRNA G AU g AT AT 4R
1M, EFERAT, A KR B AT RS
(751, DR qer DSk 2 FLAT AR e S R 1) B,
ok /b B IE () pre-miRNA J2 H R v 55 42 4 2%
T miRNA (1) k% O i) 8. A BF 59T K0
GenomicSVM F5 7 H AT 98. 1% K P S, Dt
I FHAZABE IR R A% A7 0 MOK B H AT AU e S5 14 1)
J3 5 Hr ik /D BORCIE ) pre-miRNA, 2R1f, 2 A
T IR P S %A R IR AFAE 16.7% B PH U . TR
I, W — Pz Y, DL s RS R A S
TAEMIE £

SR
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PREDICTION AND ANALYSIS OF NOVEL miRNA IN Arabidopsis thaliana

JIN Wei-bo'?,  KONG Dong? YING Xiao-min', GUO Ai-guang?, LI Wu-ju'
(1. Institute of Basic Medical Sciences, Academy of Military Medical Sciences, Beijing 100850; 2. College of Life Science,
Northwest A&F University Yangling, Xi'an 712100, China)

Abstract: MicroRNAs (miRNAs), ranging in size from 20~25nt, are a growing family of noncoding
RNAs. They play an important role in the regulation of gene expression. The low abundance of some
miRNAs and their time- and tissue-specific expression patterns make them difficult to be identified. To
identify the novel miRNA systematically in A. thaliana, the authors firstly found 453 pre-miRNA
candidates from the genome using the characteristics of the known A. thaliana miRNAs and comparative
genomics methods. Then, in order to reduce the number of putative pre-miRNA candidates, the authors
developed a SVM (support vector machine) model, GenomicSVM, using the human miRNA dataset as
the training dataset. The model had the sensitivity 86.3% and specificity 98.1% respectively on the
human test dataset, which contained 30 positive human pre-miRNAs and 1000 negative pre-miRNAs. For
the 78 positive pre-miRNAs in A. thaliana, the model could pick up 73 pre-miRNAs and therefore the
correct rate was 93.6% . Finally, the GenomicSVM was used to discriminate whether each 453
pre-miRNA-like sequence was pre-miRNA or not. The results indicated that there were 37 novel miRNA
candidates. Therefore, the study in this report provides bioinformatics help for the experimental
identification of miRNAs in A. thaliana.
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