\la) WA e V0 o jladd /it Jlo ol lidgs (sloatingss

Sl b @alie 9 (55,9l pole oS>
o1 Oladys Sleddgsy

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOI: 10.29252/rap.8.15.161 ]

S loygilan s g,y 3l 83wl b (53 Slos oligS saiS S e WRNA o lwlus
79 MwgS

T Blo W g ° s e Lo oo a1 609rme e ¢ 3155 colus] prol e ¢ son] sols M Cdups aible

Sgudio (gD yd oKl liwl g (655 -0 9 )
ul){; ol&usly el 9 J)SSJ -¥ Y
(agr764@yah00.C0.UK : Jgguuo 0diu 5) cdgeulio (3,8 oSl oyl —Y
ObeyS yibl dugds olSily bl
RATATA RO S R N ARV I I R gy

XS

Ol BT a0 (530 1) (ote SR wwgig) 3] ot ColowilT (3 45 Wl (510AKS WS E (SRNA microRNA
Sl ot GBI S (oo mulilS B2 MRNA doa i e b (2 Gasb 5 RNA (315 61 ypms dlwrgas 1) By
3939 3 9 MhwsS SLMIRNA dy90 45 (5395w Oleb] Lol (ol sl (10,135 Aliss Wlilgs oSG g, 43 WMIRNA
LMIRNA o bl (o a8 ol 13 (So590an 9 Slamulio Suogij Clallae 5l p cowlio Juo 34 9 JdwsS 23,1
Gl 1y PEdtle]] GB0s, ol Lol GBSs, Cosl Tl sl B (Sijslom s Sy
auws BJghw I Al glail 43 p5ug tulpd Cod CIEl &5 was o) 4D 8ASAS uE SBRNA Gy pw (ol
33 g g0 03wl dyax MIRNA (g5 i (8l commile (55850L o g, |)¢>| WS o8 JroST 1y Wigd o0 (6410
5 Joleo Cowlua MU Cdd uiS guualb (pl i B SYM wlwl o wos suliS gandddb SO idgh ol
@i ySauil y (gW031d ;3 BMIRNA o lwlid (5150 (Jloy!l (5,150 48 w23 g0 (Wi 1) MIRNA 2315 4 gozxe g1y Cumoluid |
Olsily 51352 il 1 03wl b 1y (529 Vo ol i s S 29 5 asgotmo ) o pldgRs (] 53 Lo 29u0 o0 gmune
o) 55w duwlbxe (odjg0l (031> (gl duwd ZlSiwl s Sig C# aoliy 3l 03l b Lww oa33,5 Sbx! (SVM)
Ob Sy 0N a3 (5 SMO (5550L 5N 9 RBF )8 b (luily )12 (ranile oo Judo ¢y
vt el Cadds 10,3 A0 9 M i 3 4 Jo (] Conolaid ] g Cumlbs o (Syre 39 9 SidwoS 43 MiCroRNA (gl 3
9390955 53 8,5 1,5 o3l )90 32 9 MidwrsS Wb GLMIRNA awsuds (g1 EST U1 (bl 2 (Flawlowe (g, o
03wl 3590 Jubo oS 3> Wi gl ol (gLl Slwed (g9odums IMIRNA 10 55 03 g MIRNA Wil T cidwsS SO
S0l N5l an 0,los dinoj 43 1) (Suuho ClEMb] 35 g D &4l g WihwsS GMIRNA glwlid ;5 ¥ Cdd Wiy oo b
2390 plyd HE WS leduis gaigs o

39 WhwsS ¢ ylinly 41959 caniilo ¢ jlus yiiay MICTORNA ¢y l5 0l )l g g ulS slaojly

J575 e 905 lp el o5 sz o adllas 5
3y90 ny o i b Lol 3gy S35 ple ccloaiily 5 S5
chyee sl &Sy WS S g wy
oS wil sl JsSge o L oad CaiS MiCroRNA
Shgge o )3 0F Ole mebal pusle cul 3929 5 S
S aosu,b Yoo Jlo jo s Cuily dgg calise
@ GVls Spgo 4 ol gl pdies bawg b JoSUse o
Jo Jez 290 a5 Canl ol o9 b &S5 oy Ol
3929 lge 5 oy el 4 wessh g U3
ooy sly 90 (! WWagy 03,5 dw i 1y LemicroRNA
l, MICroRNA  usilse aliin onsilSo S e
wlold 0358 zgo (YFNFAYY) Log odly dlpiiny
Sl Dlawy a8 b8l sl Yeo) s > lmicroRNA
5 ool o @Sy WSe > s MICTORNA ool
3 ooy o ez g kostel dle (2begng 5
aJsl MicroRNA .(a0) wloass olwlis olsmicroRNA

Adodbo

& b gloassiS e sRNA lamicroRNA
San sy gl Wlge 9 1) Jobo 43920593 VY 2935
ol S ot JoSo slacole 4 Jlasl dhwy 4 1)
slai o psals glp LMIRNA & cul sad odl
cel gy, 5 ol eSe elbcals 4 Jlal b Gun
Ol b (YY) Sadoe dox i 058 o b lacudgig) oS
3515 o BMIRNA o ol 03l s 3] cllllas ¢l
b oeSon de2y (JoSo y99909 s Jly & Jlail b
» Gl bgge > LMIRNA (FY) way o5l
9o g by b (5 sl gl b
Sl clopps il JEsl gloys (gl bt
g oy b biye (laguSiyn ((2)B Glagis (oo
(Y}) A ).:.5)3 Lﬁbu»5):{5 dlos )gl).g )0 &L@.)
2 oogp pl )85y lws VAAY Jls ;o MICTORNA J,l
Olejen yobo @ (10) 45 plolid sl (oo dgiles oS
2 cos 1) 55 g () )5 eBaialejl ) pely
bl (OY) dge5 ololids ccuily )l,3 microRNA -yl

1- Lac


http://dx.doi.org/10.29252/rap.8.15.161
http://rap.sanru.ac.ir/article-1-767-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOI: 10.29252/rap.8.15.161 ]

\SY g MawsS ) (Siloyanilen (sla gy 3 odliiwl b (65 Slas obgS 0aiiSuS e sLRNA lulis

B ywg; 9 3190
booson cnl  ead pbol slacld (JS)5ba,
3 18l 50 5 by Gliee Cund 33 4 (i
5 NawsS 465 90 gl MIRNA o g cCuond oy
5 (Cute sloodly loica) mirBase b oKL
SOb I (e gloodly lgiea) MIRNA e ola Iy
Gy 0> 09,8 g0 pl .l dslils NCBI 55 Sl
et Bl (SYM) oty oy adle Jao iod
B Sy wa alsye 53 05 odlizel MIRNA (ol
L5 gylzex MIRNA (o gy cly (8+) osd Sl
JPley daShy gl joaieds e () Jg2)
ol Bawy sow I C# oL L Feature Extraction
5 Caude (gloodld 3l onds gl sl (glo S b algr dllae
L (SVM) oy oy eblo siadsn Jao g o e
Jfs » MO (5 o2y 5 RBF Jis
ol 93 tped LS cd,S 5 ojsel 5,50 MATLAB
cwol%sl 5 oozl b MICORNA U1 Sig%s als e
GBar 9 (gl by A oy 9 Cpl ol ol by U]
oyed g (Jgl (i) PrEmiRNA (cla)j ) g o
o4l (ps> i) MIRNA b dlb b Jlg «
MRy Mg g ) cmpaclny cond Jol alspe i
185 )18 slaise i (ol SIS 5w ol el sl g
Olnl SleMbl (55513 5 pole olKingsy oGl bl 2
2 oo ool 059 !l (http:/Awww.irandoc.ac.ir)
2 3Blon o g koS P MIRNA (o) (ololid dive
slog; lolis slie @ 0L oddl @l ojen o
Jioley > (SVM) 'olsits Sy owile Jas mIRNA
5 bl o Jae ol sl g 13 o3l 3jsel MATLAB

b gl ol s sl il
J3Ble

Obj b S )8 l58le 5 Sy b Sy gl el
pb 4 Net. L > (Wwww.msdn.microsoft.com) C#
by dlie pl By lwy Feature Extraction
@l 2 claJlg s o ojlal )5 4 Jl3dle s ool 5
ol B )8 Jl58le 5 cpl 5l eolawl b .aiS” pudais olgsds
sty s (2559 03,5 i 35 1) 355 (sloais,
S g9y oS a3l gl bl )l ol
Gl Ao Hlwy S o idrg s MIRNA

Sl ol
ok sl odd &l e el) conle 4 a2g L
ol by e S, ) eslil gily 55 a5 MIRNA lo
ol b olKitslojl )5 ¢ g0l slmodly dgs p3¥ sl oo
1l o 2l ons ol claosly ol ogMe sl
B o3l s gozme el 13 B Ch 5 5 gurnt 3230
oly 031> dcgemmo cpl A b eS| L] cunday Sluabl
g odd Slgen dej cpl 0 odm bagiagh Sl
G5 e (nl ) Gyt Gy b Wl o (S g

b Slaiud (53l (gl &S Cunl ohg iSu Lin sl
9 Lol b (Sl (g @Blo ol o iy cpl sl
DGCR8 Jlasl (lyy bagjly 5 4l il o el ails
L (Sygpo Wiy bwg ol (3p 9 MICFORNA 4
Jlasl oo 51 6jb cain VY alols j> Lig,s (OV.OADR)
ol slasygn iso b adgl MICTORNA (glaws S5 jise
(2o A gl i g0 Jole gldlols s o
S e 4 (YFAY) dad e iy |y adgl microRNA
Ol |y MicroRNA Lugs o5 ol il sl pusSe
Gl ygiSls jo s sloul (ponl by pd Bls 095 jlex &
b s D] sbel b den g gt alad dan L]
dged Gl CElo Jla 3 (i 4555 9 begion,
LMIRNA Lulis gl oo, g5 99 Lulul (D5FRY)
ulp CDNA &buls 5l eolatwl Jgl gy )b 2429
£5) Clsiion sy ol b blicgn Soline 3151 b olo Iy
wlold 1) sad cblas e g oass cblas slamiRNA
s liwe 4 &S LSMIRNA (glyy (5g, ol Ll )8
P b sk 23yl (ol dloye S5 55 g Bgdi oo plo (oS
PR3 gy Cad camlio g oo by (ool Bl Jolo
2a3yib Jlp) K oS cul YU gy b b g (cisleiss
39 e0 gmxe BMIRNA 5 olisS RNA (ais’ ¢l
(¥2)

S9) DRk > deye gl line ol Sl
ool sl MiCroORNA - sla 5 slolis damicroRNA
@lolid g 51 g NdwsS pif 9y plalen Joli aliewe
&P pasus LMIRNA wJgi jolaieds oS cunl o 51 slo
» MICrORNA  slayj Coedl 8,8 a5 0 b .0gd o0
Lo a3 o)Ll byl 4 oS Joho cilisce (slapunilSo
sihssS il ) glapls 53 o] olKols s 5 ool
Olao d9ie 0hy (S Sg)lon Gloyd yskaie 4 g

ol sk o Sliplojl sl 51 (6, Sgle it
sl sy 5l eolitwl wyds MIRNA 38l (4ly
B (g Ly oy cpadle (65500 51 ookl b (Slowles
pal ly eleaiiye b 4 Vb ot
byl olsls o Jg b Shy oelel » LMIRNA
ey sl & (6)955

il Ladsn sl Jos bawgs LMIRNA Lol gl
oKialojl 55 ond b Lo g Cuto sladiges wl_ra)'\.!
o Shy glpuwl am deye Xed My b yglaen
g bJse (hjgal Cog da Shy glgwnl I g Adbe
ol b byl S5l glayal )l o Saies 8L
@ ok ol Wgd Jlod g aualie S0y L il mls
lolid ) b b ) Slal 4w yies jlate
Ohgy Sy &l =Y Ly g MawsS ;> MICTORNA cla 5
9 MICORNA o) adgl (i sl (Soileygilon
b sy @ (oyies ¥ e lap) (alulid
MiRNA ¢l 5

1- Support Vector Machine (SVM)


http://dx.doi.org/10.29252/rap.8.15.161
http://rap.sanru.ac.ir/article-1-767-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOI: 10.29252/rap.8.15.161 ]

\EY

WA oy 110 o)las /piia Jlo ol Sl clctingy

el (VY) RNATold 5805 5l oslizl b oa i AYY
N3 s 2090 Loy g (6w Bl Sl 496 5L
ool 0 oad edlawl Lbjgel 0l dcgaze ST 0 wd S
Cao 3yg0 YVY badiges ool 5109 JIgs VYoo Jold 0395
39y (NON-MIRNA) aie 350 AYY o (MIRNA)
a5 529 gl

e 9 Fad plo el & (Sho Ve Lheoh ol 5
Sl e psi; cbcuand plo b MIRNA (o
Visual Lo ;0 b Shy cnl ly guew (00) H0i
oty ly s sy piY slaces ,Swl Studio
slasdgyy (35 @l Sl dm liley nl (Seeliadge s
oslizl ] a5 g lysls |, RNAFold asliyy 3
J3ley silw odly g B Shg (o)

4 diwly (Shy &) Sk Vel Girgk ol 2
S Sy e 9 ik b @ wlly (Shy e ol le
wb) B4 gl Shy cand W edliwl (agglSs
la S ol ol odal V Jouo 13 bl loeus g ol yonnay
A gyl Feature Extraction 138l ,5 L

a3 oll p Jily b blE 039 ol 53 can]
Gl g s (S5 5 Gy asws) mirBase SleMb| oS54
ool 045 0 55 Q‘)i." oflé;:.wl
Wodly 5,9l 2o

2o gty by oedle )l L Jae (Bigel sl
degaze Sy Al ] oad oolatwl o] I iegh ol
oy oSSl I Waodls ans (gly Mibie bgel o3l
b oLzl miBase (http://www.mirbase.org)
Oidoss oyl il e oad edlaw] slaodly 4558 (K> arSS
G55 S5y (BN )lts ladisS pSiae @ s L
Lasl 03,5 58 yad 1 g MdussS
o 9 Cule (Sladiges sy

P oosd s g YYY 5l caze slaedls wg (gl
5 oslizal b s Jlg ol a5 eolinsl miRBase oL
Bl il gl ksl gy (YY) RNAfOld i3l
sloodly alss glp )5 5 () 3)90 og) g 5y
tRNAS, piRNAS SNRNAS, ) JIg5 e geme din j ake
&5 She Sb ol b Jlg ol .as edlasl (SNORNAS
ol Nas zlysawl (www.ncbi.nlm.nih.gov) NCBI

pre- MIRNA Lol ) ool 3y90 (S5 Caunnsy Cand =Y Jgo

Table 1.Detailed list of 20 features used for pre- miRNA identification

SR T2
MFEI, Y oasls L olil g5 Jile )
MFEI, ¥ oasls b all (5,0 Bl v
MFEl; ¥ oasls bl 6550 Sl ¥
MFEl, ¥ oasls Lol 6550 Sl ¥
dc o1 Jloy oll g5, il o
dP po? il St 4 jb i 2l S #
EAFE S38 o Jlop il Sl A
Freq SiA e b sl sl g3 A
Diff S ige slajucin alols A
A-UIL| oxd Jloy (slajl can law \.
G-CJL| oxs Jloy (slajl can law )
G-UL| oxd Jloy (slajl cin slaws WY
ABS Bl 0 oy slajl cds sl A3
(A-U)/sy. Wl pa ) 5L cin (ke \F
(G-C)/sl. Wl o ) 5b cds WSk 1
(G-U)/s/. FEINVSRNS PRGN < \&
G+C/. it 9 0815 sl aoy W
CGY O89S = Cnjgie g Slglh8 A
uuy. J‘:"")ﬁ‘ - J:’“")ﬁ‘ uﬁﬁ’ @‘5‘)5 AN
cu eyl — jgie g Syl v

wri by e (Nttp//www.mirbase.org)
oo sliie &S LWEST 4 CONA MRNA ol ibuweS
gzl o5 Glke Kbl ciiws MICroORNA - gla 5
b Jlg Gis s (www.nchi.nlm.nih.gov) s.s
Ll 5l mawsS pois g9y LMIRNA oxle 3L «(g,l,S5
S ol ly aabl )3 am)S 38 pw)p )0 Sligen
Bl A5 oo )5 ol 3)90 (3T (A5 S
Jsb b otile 3L sla Jls (sylul g wgl Hlidle .5us
(version 3.2) asby I eolitwl L ag5elSes £4 b A-
i yasube (V) Mfold
(www.bioinfo.rpi.edu/applications/mfol d/rna)

P ey Cute gbodl gl oad gl el la Sy
ople Madgn Jio S, jl odlizul |t MATLAB bl
G5k 2y 5 RBF S L (SVM) pluy oy
e Slyeds | 2 0> gblite i bl 3, b SMO
5 MICroRNA - sla 5 i gl oS gandiwd
5 ealawl ®9 J.».o.«»;
soj pWbe  glp Slwbw  sbos,
AdaogS ,> microRNA
plos didwgS ;3 MICFORNA gl 5 olwliss jslaied
BhwgS g g oeobge ol 45 e MIRNA
KA A 4w MiRBase

1- 10- Fold Cross Validation


http://dx.doi.org/10.29252/rap.8.15.161
http://rap.sanru.ac.ir/article-1-767-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOI: 10.29252/rap.8.15.161 ]

\Vas g MawsS ) (Siloyanilen (sla gy 3 odliiwl b (65 Slas obgS 0aiiSuS e sLRNA lulis

)y &l e J(NEP/AWwWwW.mirbase.org) s gLl
op slp g (V) weblogo ,ljsle s 5l a5l s go
J3sle s ;I neighbor joining a,g, (wlel p Sjekd

A olazwl (YY) Clustal W

Myt omaile IUT At 1)yl Sy oy g s
(SVM) oylusuiy

9 dlge iy ;D odd o3> zyd bjgel (slaodly gly
D5 L (SVM) oty oyt (il diadga Jio da )
MATLAB jljéle 5 3 SMO (5,550 0,55l § RBF
(sobe lp Medgn oA (GMALed (p e (i oS
Oikos pd Wi |l b o aslis MICTORNA sla 5
@ slandy jbhy uile Jao Caslai! § Cawlus Jols
P MIRNA a5 ololid gy 2oy AD 5 M Cosy
Ol Jde oS smd e U5 &S Sal Candey g MidwsS
S o 2 @Yb s 5l (bjgal slaodls 4 aly
Lol 4¢3 5 MIRNA

i @Wls gy oSt & Jae op i
Dy cpdle Jdo cuwl 48,5 )18 salatwl 3y50 MIRNA
&y SVM e 5l eoliiwl gols ¥ gl il o by
ul.avm )..{Lu Sow )’l \) OLMJI miRNA L;Lmoj u)h.:l,w
agh S b gl b aulis b b3 ol (0°)
gk gl b plaghy &GOS wni (g pob
oxlatwl b BuiS lozeis 5l aigS cpl g9y 0 48,5 Oy
ol laidy Jhy uble S ]

203y9] Casdty |y o5 sl Sy & oy coled
bly () :oas «8,8 Jlas > &l MicroRNA lgis o
P Sop Sl g pas (Y o Bl L3 le Jsias
ANA S g Bl b gl Hlsle s (¥ ksl
(¥Y)
soj plbe glp Flwbw  sbos,
3 > microRNA

» 45 MRNA gl Jlgs lal )5 56 3 465 <y
o G(NUtp/fwww.mirbase.org)  sas gl Sl
25 gl o5 Sla Sk ) 5 GLEST shs
Gly bl (www.nchi.nim.nih.gov/dbEST)
ooy (Vins byl ye gy 32,0 WMIRNA lulis
(V+) BioEdit ,l8le s jl ookl L LMIRNA  Sligen
Shoeslazal (V)5 5 0l sl Jlg Bl (4ly
SWEST (so, » BLASTN (gl sl 3L slbmiRNA
S5k i 93 3] e G pas b GLEST bl (¥
obl (F oas aul MIRNA (¢q, » BLAST
Bl g (g Glp 2oy A (Vb calus b LEST
Mfold ,l58ls 5 5l eolzwl (O (pugy oauSas sla Jlos
Sl Shy nn 9wl Bl cwp Gl (BY)
ST 5 Jolas g AU e wile s bl gla Jlgs
(¥Y)
microRNA (gadglS e g9 (o) 2

Jda Mr-134 (oaseilSy g95 nn Gln
Rl & G ol e (Sab B> ad et
orends (V) Wb Gl jadls lgiedas MIRNA
29 bse dawsS ladiS ;> MICTORNA ) jslaie

MIRNA (b § (i hlisce la by 4o dmalie =V Jgso

Table 2. Comparison of performance of different miRNA prediction tools

& &5 i [ (%) coolazs
(F++0) o Kan 5 ys5m ol SVM VVYY VY
(V+-0) oK 5 45 ol SVM Qv M/
(YorV) g)Sen 5 S Ol SVM AY¥/00 av/ay
(Yo0F) ohlKen 5 Sgln Sles! SVM b/ LAY

A 9 M iy a) oYL Cavlaid] 5 cuwlus B0
B las ) (as)d
LmicroRNA Julows g a4y 3505 1090 (Wide o g S
39290 SleMbl cSTL ;1 salaiwl L

» Jdb GmRNA & oy jslied
Gl g kodk dcgeze I 3 g MawsS (sladisS
P R85 S pgigessS lp b eolitel dg2ge SN
Blo 31 s ol Cawday Jb MICrORNA - JIg5 V0 colys
4 oxlo 3L MICroRNA YY. ()5 clmiRNA
Oty by eile Jdo lawgs sad ey MIRNA ol o
290 2 %5 B9 Sk won Sln e Olse 4
Sl Sadyes pae b Gua OF -+ jlass S 105 solatl
5 25555 V% Jgb b JI5 OY+ o il cix e b
&S ol g e 3l BL A2 YL Sligen
5 yé el RNA glgl sl b g oyl 000535 olgisay

Qe plo (ggw jload IS @l 4 g b

s &Sl ) oS a8 o g (¥ Jp)
35 o ae Cuslaid] 5 Cuwlus (glp oal Counsey
o 0 Jbe cdy glels gy gilhee il
5 Cawlas glp odel Camddy YL ol w0
Syl Jdo &S aad o i ideh opl 0 Cuolaisl
2o boalie Lyi 5 Yo slasl 5 cosles
2 Ml Ol B85 59y 4B el laingh
S MIRNA o) npin lp @Y <8 axs
Slo s Ia Shy Cunle oy Site Wser izt
alas 3)50 LSS 5 wiupms Bjgel (sl ool 350
Ry o 48)S )8 a (o) b |y b by, cnl Gl e
ol 53 0ad 48)S I 4 gy Nz ya 08 dwlie ol


http://dx.doi.org/10.29252/rap.8.15.161
http://rap.sanru.ac.ir/article-1-767-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOI: 10.29252/rap.8.15.161 ]

V5

WA oy 110 o)las /piia Jlo ol Sl clctingy

Gy it Olidos plogl gyl wASIS i sLRNA
P e GLMIRNA - lap g8l gy (alulid
oy Jiy (6y9 08 GBS gt

Gy ly Jb MIcroRNA YY ¢ jiagh opl 53 emen
EST (slo JIg 5l sl s s 4565 )5 G pojgeg,S
by A8 b Jlg b ayse 00 dlass cpl s Lol
ol & (3 Hg pae 9 b S5) 392 (YLl cnled
MicroRNA  cla)5 YL (Sai baas saimdjlis de5
S50 SBuE plo b Lawg 5 85 LB colis bl
e ol WidsS 55 b o byl Sl (6501 Jlus anlllas
2o 3 & Gygo 3 030 Jgo p SIS Vo Lyl
P> HiSle (poyp (VA0) Ml Jgo p 5 IS
2 WSy V8 Bl sl ol wiawsS > microRNA
Lz il 15 ) S -pgudly (Sl b s GIU
Sip ol by gl LSS > bagelSy ol
ol 5 ol ¥ sl (DYYYYDA) By s
gk ol )3 4B 4 gy b odd ne o Jly
B ULA.\J l)

L4l Bls ‘J.u..é)fu,o )|)§ odlazwl dy90 0D sl 035945
S J5 Y wile e oy psd sk sy 2e
Sldgen Lbd 5l 5 ol EST (g5 p g £Y ool iile
4 oklo Bl g5 V0 cales 53 5 285 )8 oy )50
L4532 peds 0 Wb MICTORNA lgie

oo slagbyy el b s 6K laee
mMiCroRNA WA )lSan 5 gridsS ko jobody 638
Abols Wy g calt goue o edlal L 1) &b
Ostizee cpl sy dses olwlid SoeS RNA
Spo Bbri Gyldle cw)p 9y s Sy
M en 5 95 cmizpn (V)) 22slS olusl MIRNA
o5 ol 5 (o clbcdl 1y Al microRNA
23,5 )F SaeS CLRNA alols as ol
re Jold (6o il by MIRNA Ken ¢ S5V
(F+) 82905 (sl |y o5 5 45 i

Slagiagh (e g ple (bl x4 dg |
g BMIRNA Llolid disej ;3 4,8 plog] dasie
e ol (oebal A Cnal 4 a0 L oS 85 s

Oty opedle Jao bawg o i sl Jlg 5l oolass Y oo
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Figure 1. Investigating of pre-miRNA sequence conservation using WEblogo across sheep, goat, and mouse species.

b odoes cpl bl o 35 K0S @ adllas 350
L;l)]b ol pliie g 4,..9/5 O)ygo dm&m )g.L» C’L"
5l il cpdivre 0SB (FAXYNY) Wil Slsden
3Sles gy g bolis ly Rkl slagsy,
B3 S oolatwl  calisee  sladisS ;> MiCrORNA
1 Siloysiilyn slass, jl eslital (AQNAFFNAY)
Gl Lodgw Hlaws 3o MIRNA gy b i
UL iliee (claghyy b (jlue onine 455 0k
sbaigs o 1) mMIiCroRNA I cqite ol daodly
(0] oiSon 5 qugir dlar 38 ol Giisen

LMIRNA alols o)y g (Sab Lo ooy jolaiod,
oar-mir-134 5l (3 ¢ Sawss) HBUGS,lgonds 48
5 MIiCroRNA - ol Ll as ooliiwl asls lged
OUES ly s 08 258 (ge g o cthnsS slaaiS
Weblogo lble 5 51 microRNA  Suslis ool
ol Jasuie VS 0 a8 jeb lon b eolal
A8 (g S)i) o bis oYL g0 4 Jly
(sl o 5V (Sud Laas odiad L (g >
&S5 oyl 55 MICTORNA () (S5l 5JUT ases ‘
CLS plu 4 Caws 31 g JdwsS sladisS aS 3)b 4 Sk


http://dx.doi.org/10.29252/rap.8.15.161
http://rap.sanru.ac.ir/article-1-767-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOI: 10.29252/rap.8.15.161 ]

\55 g MawsS ) (Siloyanilen (sla gy 3 odliiwl b (65 Slas obgS 0aiiSuS e sLRNA lulis

650> il gy b cou (9T a5 ol blgy
sl Wl s Coanl gl oolamdl s 5l &S
cagse Lload dbul o8 el g ol 4 baye
Cuily 4y barye a5 GLSNP S005 > microRNA
15 BMIRNA 1830 (L& 45 3l 0ad cdly citn lié
bl e fhe Wyl A 1S QL 53 &5 olay) eaat
» e shles g s 9 ohles 5 Gl
sy soy556 |, LMIRNA Glual 555 cla jingss
MIRNA Glial I 55 caizpd (FV)63,S Lbme
9 5y 3 e g Sl gbyid & cwl lagtsy
Su55 odigl ) yir cMIRNA 1S o b)) pudplio
S Shy nle 5 cdS WP deme lp Wlge
3 eolatwl 3y50 255 Glaal & dngr b BaiSlgseis
CBMIRNA Lot (ol 485 &g cliios .35 ,S
S (Sileysiilan sabyy Sl edlatul b jr g MidwsS
S5 L (¥) o)lSad 5 Kis Jlio gl A5l e Sgde
9y 5 EST 51 el Glsbee gy S
® RNA 4 Ligy e CDNA 6bols’ ool yy alSslo]
S 058 lolid dissS o1 VE L3 |, MIRNA ¥ obisS
e » Jb 4 b aS 5e ol MRNA byl 550 ¢
oy ored Sy onds lols byl ) das
S ) ShosS Sl amale 4 slie MIRNA Y
oot bl (g p e sl (wlie slar sl
ol b aS 05,8 slS e MIRNA & diuwly douale A5
cir & 5 MRNA-MRNA cis ks Lbs
LaweS EST sla JIg 51 1) miIRNA-3p/miRNA-5p
Lol i b g cpl ol ).JU L l.sz'j Wdged olwlid
ol oo col Ky > L LMIRNA ) 3, &
Wi Slube sy I oslitl b (e 5 L9800
|y Sdsie slaald )5 550 MIRNA ¥Y elyy Gan )5
o Ol bl H18 nawgS a3 Y UTR asl jo oS
(¥) 35,8

Gy ), CONA wlioks (1) o Kan 5 Ki
CLMIRNA bl als jg sloy obisS cRNA
Deep- by ciolsss 5 odlizal 1) 3 amenle
Soloygiilen  slagdy, Loy 05 W)y Solexa
ool bl 3, 36T 1 WMIRNA ol la S50
655 O5Y  Soleysislsn sl 5 Solexa bl
23,8 Sl 1) 5 pgis ohg MIRNA & g oud cladloe
MLl 5 cLMIRNA (clo Sy s 5 ol
5 a5y 5 BMIRNA eis i ololis )3 1) oo
(¥2) 35l oo BT 3 claasnle g

sdate & EST cledbl 5l (oY) ohlsen 5 (o9
Siwilys ladd g 103, oalitwl Las LMIRNA o iy
ot 1y Gy 399 3 40 ol jsbas aS MIRNA 0
ol 5 0F) phlSen 5 98 @l L lag] @l iz om S
» 3 owly EST by cldbl o i
cal calhe ol OlaS g d9i0 jluw GenBank
%)

5 SrsmelS by, & avg L 1, PalGrade by
slap) @Wlid clp cin @lsSee JUI L o cSy
by (0+) ohKer g o 03,8 Sl MicroRNA
ookl RNA pos Jisbe ioiw lp 1, MiRScan
bl 065 i & oy lis (hg)y ol eolawl LS
g, ;> MICFORNA  lulis gl RNA 446
Se G 0) ohes s SBehin cwl e
sy wWwls «ly  Phylogenetic Shadowing
Oy 4 Nlgi o hgy ol 0)S ooliisl MicroRNA
B o 2a9m i Bl 311, a5y S 385
> MiRseeker asby jl oaliwl b (0+) o) Ken o J a2
5,90 YA 9 (olwlis |y MICrORNA 53+ Mdgis,0 pois
oher o PU—..\;;%; Sye ol LulS gy ) gl
c\JL’ » L)"’)?"] )‘ ool L l) prOMIR Mu)g (0‘)
Ages A MICTORNA - Slolis ly  wsidely
)I b.)l.o.:.w‘ 9 cDNA u.”}a O»Lwl)., (Q') ul)&.«z’ 9 U"?)"‘;‘
Hlagl 0,8 Sl 1) K568 RNA glauslie Sogj
el cla g, 5l ,Sod (S 10,8 oslal o1 (655
Jbe lp wcwl BST o gie olaghy) Sl
lolid (sl 0290385 EST I (0+) oylSen 5 5ol
SH00) ohlSed g Lyl 05,8 eslatwl o8 RNA
9 colyl Pictar 1 (8+) e 9 S 4 Targetscan
Sy miRanda 1 (Y« - V) o) Ken g ol> 5 (04) K00
UKed g yuause, dnOVINg Targets jl (8+) wlgusSe 4
51 (04) ohBes 5 9305 « RNA hybrid ;| (a+)
pERilesl g (Soloystilen igy ) DIANA-microT
5 (MIRNA Glual ly Jlasl Jowo o oSl (ol
wls ly TargetBoost I (0+) o)Ke2 5 pgylw
(8+) Wages odliisl llges ;> MiICrORNA Cilual
Se CLMIRNA (g5, 45,5 pbsl Cllas dles |l
& Gl (BuS o ooladl ole (g9,
w1y (55 a8 5,8 0lil domale yoguase MICTORNA
G Oz a3 ) 8l cod Sl
Kl K Belgian Texel wawsS > myostatin 5 s
oo s &5 S o 3l MIR-206 g MIR-1 (¢l oan
> il 4 & 08 e MYOSAIN (1S (cugiy)
Gdl (ISl amale oMo b o e douale
it B8 GBS Jpaze 5SS p
s <8l > MICTORNA pyis i Llgy 0oyl
Lol b Y s pluls 1, microRNA
Lo o b ol gdate MelS b ) lskiay microRNA
dl.md‘y MLQO l.! ‘L)’I » 05M$ ] ualﬁ.‘.‘o _\.u}d{y 92
g5 OF a8 a5 Lasuine g8 Sliaw osé I odel Camsey
MIicroRNA & .0l o o> <8l o33 MICrORNA
jo Ll ol i 390 sl A lg5eis 2o g5 5
2 oogdle )l GBSl gl e sl 4l


http://dx.doi.org/10.29252/rap.8.15.161
http://rap.sanru.ac.ir/article-1-767-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOI: 10.29252/rap.8.15.161 ]

\PY

WA e V0 o jladd /it Jlo ol lidgs (sloatingss

C8> g sy i 3 5 500 (2ol sla gy
Ao el BMIRNA lulis

dLm,\;J)é » LMIRNA e i 4 4y |
Coanl dagl ainnS 5 plSimg) (ol S8l ((Sojgloe
0diiS (gandiwd Lid adlas cpl o )b (obj Hlew
Sy ot 2 (SYM) plady by oble Jiadign
SR Ad dw (Ggy p 8 18 )y 3)5e MIRNA
$r B SRy 9 353 (Seelidgey 5 usbge (g)ldle
B L plady Sy oadle cpimghy cnl ) ad Sl
0liS (gddiwd (pyiny SMO (6,55 )Xl 9 RBF
sokaie 4y Badod ol yd b 8 me MIRNA (sl 5 sy
ope Sibre Lng/‘.:.’JU'l 5L GmiRNA & obews
VO 5 VY g MbwsS )0 i 4 ol 0 b 488
laingh o ol e a5 A5 olwlis JL microRNA
b oy i Slalllas 4ly LhL'j 5l u.m‘iwlaj

) 19,38 9 SIS

F o Sloygiilon ollitalojl (o)Ken b imgs ()l
ad)S plonl olied ol endan —Sjban Oladd
Oiu p edes] w5 BTl alwg cpb ool
dl.m&wl) 9 eSS )-“"5 4 °35)i u" Lf’L""’bu
el SIS ool GliR 32

s SWlae (5T g e disdMe &S jsblon

5 MaweS ;3 MICTORNA gla 5  olwlid diej o Sl
Cawl 485 Oygo Sl sl by 5l eslatwl L 3
s 2y 9 48,5 Ojg0 Slllhae Sligien pas Jloe
48,5 Oyeo sb)ls aulis Sl oyl js Calisee laal
Dby dmliie b bl g2y (gl (nl @l 5 ;N0 L
pbl dgacme (gl yikgh plo b Lo jimgh )0 edlatwl 390
g MdwsS d MIRNA glaj ololis dej o b )S
b4 p JelS pois S bl jl oS S aoxi g
w3lalb jea ol oo 5l @l 5 Cosl 0dd pizie
2 SUlbe jein o NdwsS poif (S9) (ed s
ol &l Sluobre gy il edlaiel b Lo el plog] s
2 s gl MIRNA I ool guiiles Jimgh ol )
2 Sliios o (pl & d2gi b euS dmpin ) 2 g MhesS
S ool sl ol cunl o goyb (S & dinej ol
Oliee & &S Wb dgng BaLS lozuis lamiRNA
Lo wloats ololid e Ll wigd o ly o2 63L)
oby Yo c8 b aslg oo Sluwbe glolid o by,
B3 MhesS b5 b Js Ml SIS L s
L1y s GMiRNA I iy slass san] o olg5 0
dg0i Lol Gl (Silo)giilse (sl b, 5l edlizl
olei g auja 3 e ceb Sluwbw glagdy,

&b

Ambros, V. 2004. The functions of animal micrornas. Nature, 431; 350-355.

Ambros, V., B. Bartel, D.P. Bartel, C.B. Burge, J.C. Carrington, X. Chen, G. Dreyfuss, S.R. Eddy, S.
Griffiths-Jones and M. Marshall. 2003. A uniform system for microrna annotation. Rna, 9: 277-279.
Barozai, M.Y .K., I.A. Baloch and M. Din. 2011a. Computational identification of micrornas and their
targets in two species of evergreen spruce tree (Picea). Waset, 75: 413-418.

Barozai, M.Y.K., I.A. Baloch and M. Din. 2012. Identification of micrornas and their targets in

helianthus. Molecular Biology Reports, 39: 2523-2532.

Barozai, M.Y K., M. Din and I.A. Baloch. 2011b. Identification of micrornas in ecologica model

plant mimulus. Journal of Biophysical Chemistry, 2: 322-331.

Bartel, D.P. 2004. MicroRNAs: genomics, biogenesis, mechanism, and function. Cell 116: 281-297.

Berezikov, E., G. Van Tetering, M. Verheul, L. Van Laake, J. Vos, R. Verloop, M. Van de Wetering,

V. Guryev, S. Takada, A.J. Van Zonneveld, H. Mano, R. Plasterk and E. Cuppen. 2006. Many novel

mammalian microrna candidates identiwed by extensive clon-ing and rake analysis. Genome

Research, 16: 1289-1298.

8. Burnside, J.,, M. Ouyang, A. Anderson, E. Bernberg, C. Lu, B.C. Meyers, P.J. Green, M. Markis, G.
Isaacs and E. Huang. 2008. Deep sequencing of chicken micrornas. BMC Genomics, 9: 185.

9. Chen, C.Z, L. Li, H.F. Lodish and D.P. Bartel. 2004. MicroRNAs modulate hematopoietic lineage
differentiation. Science, 303: 83-86.

10.Clop, A., F. Marcqg, H. Takeda, D. Pirottin, X. Tordoir, B. Bibé, J. Bouix, F. Caiment, JM. Elsen and
F. Eychenne. 2006. A mutation creating a potential illegitimate microRNA target site in the myostatin
Gene Affects Muscularity in Sheep. Nature Genetics, 38: 813-818.

11. Coutinho, L.L., L.K. Matukumalli, T.S. Sonstegard, C.P. Van Tassell, L.C. Gasbarre, A.V. Capuco
and T.P.L Smith. 2007. Discovery and profiling of bovine micrornas from immune-related and
embryonic tissues. Physiological Genomics, 29: 35-43.

12. Crooks, G.E., G. Hon, J.M. Chandonia and S.E. Brenner. 2004. WebL ogo: A sequence logo generator.
Genome Research, 14: 1188-1190.

13. Eddy, S.R. 2004. How do rna folding a gorithms work? nature biotechnology, 22: 1457-1458.

14. Enright, A.J., B. John, U. Gaul, T. Tuschl, C. Sander and D.S Marks. 2004. MicroRNA targets in
drosophila. Genome Biology, 5: R1.

15. Filipowicz, W., S.N. Bhattacharyya and N. Sonenberg. 2008. Mechanisms of post-transcriptional

regulation by micrornas. are the answers in sight? Nature Reviews Genetics, 9: 102-114.

No o A W DR


http://dx.doi.org/10.29252/rap.8.15.161
http://rap.sanru.ac.ir/article-1-767-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOI: 10.29252/rap.8.15.161 ]

\FA g MawsS ) (Siloyanilen (sla gy 3 odliiwl b (65 Slas obgS 0aiiSuS e sLRNA lulis

16. Friedman, R.C., K.K.H. Farh, C.B. Burge and D.P. Bartel. 2009. Most mammalian mrnas are
conserved targets of micrornas. Genome Research, 19: 92-105.

17. Gaidatzis, D., E. Van Nimwegen, J. Hausser and M. Zavolan. 2007. Inference of mirna targets using
evolutionary conservation and pathway analysis. BMC Bioinformatics, 8: 69.

18.Glazov, E.A., P.A. Cottee, W.C. Barris, R.J. Moore, B.P. Darymple and M.L. Tizard. 2008. A
microrna catalog of the developing chicken embryo identified by a deep sequencing approach.
Genome Research, 18: 957-964.

19. Glazov, E.A., K. Kongsuwan, W. Assavalapsakul, P.F. Horwood, N. Mitter and T.J Mahony. 20009.
Repertoire of bovine mirna and mirna-like small regulatory rnas expressed upon viral infection. PLoS
One, 4: €6349.

20.Hall, T.A. 1999. BioEdit: a user-friendly biological sequence alignment editor and analysis program
for Windows 95/98/NT. In: Nucleic Acids Symposium Series, 41: 95-98.

21. Hofacker, 1.L. 2003. Vienna rna secondary structure server. Nucleic Acids Research, 31: 3429-3431.

22.Hossain, M.M., N. Ghanem, M. Hoelker, F. Rings, C. Phatsara, E. Tholen, K. Schellander and D.
Tesfaye. 2009. Identification and characterization of mirnas expressed in the bovine ovary. BMC
Genomics, 10: 443.

23.Huang, J., Z. Ju, Q. Li, Q. Hou, C. Wang, J. Li, R. Li, L. Wang, T. Sun and S. Hang. 2011. Solexa
sequencing of novel and differentially expressed micrornasin testicular and ovarian tissuesin holstein
cattle. International Journal of Biological Sciences, 7: 1016-1020.

24.Huang, T.H., B. Fan, M.F. Rothschild, Z.L. Hu, K. Li and S.H. Zhao. 2007. MiRFinder: an improved
approach and software implementation for genome-wide fast microrna precursor scans. BMC
Bioinformatics, 8: 341-350.

25.Huang, Y., Q. Zou, SM. Tang, L.G. Wang and X.J. Shen. 2010. Computational identification and
characteristics of novel MicroRNAs from the Silkworm (Bombyx mori L.). Molecular Biology
Reports, 37: 3171-3176.

26.Kidner, C.A. and R.A. Martienssen. 2005. The developmental role of microrna in plants. Current
Opinion in Plant Biology 8: 38-44.

27.Kloosterman, W.P. and R.H.A. Plasterk. 2006. The diverse functions of micrornas in animal
development and disease. Developmental Cell, 11: 441-450.

28.Krek, A., D. Grin, M.N. Poy, R. Wolf, L. Rosenberg, E.J. Epstein, P. MacMenamin, |. da Piedade,
K. C. Gunsalus and M. Stoffel. 2005. Combinatorial microrna target predictions. Nature Genetics, 37:
495-500.

29. Kritzfeldt, J.,, N. Rgjewsky, R. Braich, K.G. Rajeev, T. Tuschl, M. Manoharan and M. Stoffel. 2005.
Silencing of MicroRNAs in vivo with ‘antagomirs’. Nature, 438: 685-689.

30. Lagos-Quintana, M., R. Rauhut, W. Lendeckel and T. Tuschl. 2001. Identification of novel genes
coding for small expressed RNAs. Science Signalling, 294: 853-858.

31.Lagos-Quintana, M., R. Rauhut, A. Yacin, J Meyer, W. Lendeckel and T. Tuschl. 2002.
Identification of tissue-specific MicroRNAs from mouse. Current Biology, 12: 735-739.

32.Larkin, M., G. Blackshields, N. Brown, R. Chenna, P. McGettigan, H. McWilliam, F. Valentin, I.
Wallace, A. Wilm and R. Lopez. 2007. Clustal W and Clustal X Version 2.0. Bioinformatics, 23:
2947-2948.

33.Lauy, N.C,, L.P. Lim, E.G. Weinstein and D.P. Bartel. 2001. An abundant class of tiny rnas with
probable regulatory rolesin caenorhabditis elegans. Science Signalling, 294: 858-867.

34.Lee, R, R. Feinbaum, and V. Ambros. 2004a. A short history of a short RNA. Cell, 116: 89-100.

35.Lee, R. C,, R.L. Feinbaum and V. Ambros. 1993. The C. elegans heterochronic gene lin-4 encodes
small RNAs with antisense complementarity to Lin-14. Cell, 75: 843-854.

36.Leg, Y., C. Ahn, J. Han, H. Choi, J. Kim, J. Yim, J. Lee, P. Provost, O. Radmark and S. Kim. 2003.
The nuclear RNase |11 drosha initiates MicroRNA Processing. Nature, 425: 415-419.

37.Leg, Y., M. Kim, J. Han, K.H. Yeom, S. Lee, S.H. Bagk and V. N Kim. 2004b. MicroRNA Genes Are
Transcribed by RNA Polymerase I1I. EMBO J, 23: 4051-4060.

38. Lewis, B. 2003. Prediction of Mammalian MicroRNA targets., et al. 115, 2003, Cell, 115: 787-798.

39.Ling, Y.H., JP. Ding, X.D. Zhang, L.J. Wang, Y.H. Zhang, Y.SLi, Z.J. Zhang and X.R. Zhang. 2013.
Characterization of MicroRNAs from goat (Capra Hircus) by solexa deep-sequencing technology.
Genet Molecular Research, 12: 1951-1961.

40.Long, J.E. and H.X. Chen. 2009. Identification and Characteristics of cattle MicroRNAs by homology
searching and small RNA cloning. Biochemical Genetics, 47: 329-343.

41. Mathews, D.H., J. Sabina, M. Zuker and D.H. Turner. 1999. Expanded sequence dependence of
thermodynamic parameters improves prediction of RNA secondary structure. Journal of Molecular
Biology, 288: 911-940.

42. Nilsen, T.W. 2007. Mechanisms of MicroRNA-Mediated Gene Regulation in Animal Cells. Trends
Genet, 23: 243-249.

43.Pillai, R.S., SN. Bhattacharyya and W. Filipowicz. 2007. Repression of protein synthesis by mirnas:
how many mechanisms? Trendsin Cell Biology, 17: 118-126.

44, Plasterk, R.H.A. 2006. Micro RNAsin Animal Development. Cell, 124: 877-881.


http://dx.doi.org/10.29252/rap.8.15.161
http://rap.sanru.ac.ir/article-1-767-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOI: 10.29252/rap.8.15.161 ]

1 WA o 110 0)led [t Jlo (ol ladss (slaimgy

45, Place R.F., L.C. Li, D. Pookot, E.J. Noonan and R. Dahiya. 2008. MicroRNA-373 induces expression
of genes with complementary promoter sequences. Proceedings of the national academy of Sciences
of the United States of America, 105:; 1608-1613.

46. Ramachandra, R.K., M. Salem, S. Gahr, C.E. Rexroad and J. Yao. 2008. Cloning and characterization
of MicroRNAs from rainbow trout (oncorhynchus mykiss): their expression during early embryonic
development. BMC Developmental Biology, 8: 41-50.

47. Rehmsmeier, M., P. Steffen, M. Hochsmann and R. Giegerich. 2004. Fast and effective prediction of
MicroRNA/Target Duplexes. RNA, 10: 1507-1517.

48. Sheng, X., X. Song, Y. Yu, L. Niu, S. Li, H. Li, C. We, T. Liu, L. Zhang and L. Du. 2011.
Characterization of MicroRNAs from Sheep (Ovis Aries) using computational and experimental
analyses. Molecular Biology Reports, 38: 3161-3171.

49. Singh, J. and J. Nagaraju. 2008. In silico prediction and characterization of MicroRNAs from Red
flour beetle (Tribolium Castaneum). Insect Molecular Biology, 17: 427-436.

50.Sinha, S, T. Vasulu and R.K. De. 2009. Performance and evaluation of MicroRNA gene
identification tools. Journal of Proteomics & Bioinformatics, 2: 336-343.

51. Strozzi, F., R. Mazza, R. Malinverni and J. Williams. 2009. Annotation of 390 bovine MiRNA genes
by sequence similarity with other species. Animal Genetics, 40: 125.

52. Tesfaye, D., D. Worku, F. Rings, C. Phatsara, E. Tholen, K. Schellander and M. Hoelker. 2009.
Identification and expression profiling of micrornas during bovine oocyte maturation using
heterol ogous approach. Molecular Reproduction and Devel opment, 76: 665-677.

53.Ws, Y., S. Chen, P. Yang, Z. Ma and L. Kang. 2009 Characterization and comparative profiling of
the small rna transcriptomes in two phases of locust. Genome Biology, 10: R6.

54. Wightman, B., I. Haand G. Ruvkun. 1993. Posttranscriptional Regulation of the Heterochronic Gene
Lin-14 by Lin-4 Mediates Temporal Pattern Formation in C. Elegans. Cell, 75: 855-862.

55. Winter, J., S. Jung, S. Keller, R.I. Gregory and S. Diederichs. 2009. Many roads to maturity: microrna
biogenesis pathways and their regulation. Nature cell Biology, 11: 228-234.

56.Yekta, S., I. Shih and D.P. Bartel. 2004. MicroRNA-Directed cleavage of HOXB8 mRNA. Science
Signalling, 304: 594-610.

57.Yoon, S. and G.D. Micheli. 2006. Computational Identification of MicroRNAs and Their Targets.
Birth Defects Research Part C: Embryo Today: Reviews, 78: 118-128.

58.Yousef, M., L. Showe and M. Showe. 2009. A study of MicroRNAs in silico and in vivo:
bioinformatics approaches to MicroRNA discovery and target identification. FEBS Journal, 276:
2150-2156.

59.Zhang, B., X. Pan, Q. Wang, G.P. Cobb and T.A. Anderson. 2006. Computational identification of
MicroRNAs and Their Targets. Computational Biology and Chemistry, 30: 395-407.

60.Zhang, Y., J. Wang, S. Huang, X. Zhu, J. Liu. N. Yang, D. Song, R. Wu and G. Skogerbo. 2009.
Systematic identification and characterization of chicken (Gallus Gallus) ncRNAs. Nucleic Acids
Research, 37: 6562-6574.

61. Zuker, M. 2003. Mfold web server for nucleic acid folding and hybridization prediction. Nucleic
Acids Research, 31: 3406-3415.


http://dx.doi.org/10.29252/rap.8.15.161
http://rap.sanru.ac.ir/article-1-767-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-07-03 ]

[ DOI: 10.29252/rap.8.15.161 ]

Research on Animal Production Vol. 8, NO. 15, SPring 2017 .........cc.vviuiiiiiiiinieieenseseessseieisseesssssssssese s s sveessnssnnennnnne s ns 100

Detecting of Functional Short Non-Coding RNAs using Bioinfor matics
M ethods in Sheep and Goat

Atefeh Seyeddokht?, Hamed Ahmadi?, Ali Asghar Aslaming| ad®,
Ali Masoudi-Nejad’, Mohammadreza Nassiri® and Balal Sadeghi®

1 and 5- PhD and Professor, Ferdowsi University of Mashhad
2 and 4- PhD and Professor, University of Tehran
3- Associate Professor, Ferdowsi University of Mashhad, (Corresponding author: agr764@yahoo.co.uk)
6- Assistant Professor, Shahid Bahonar University of Kerman
Received: December 26, 2014 Accepted: June 20, 2015

Abstract

MicroRNAs (miRNAs) are smal non-coding RNAs that have functiona roles in post-
transcriptional modification. They regulate gene expression by an RNA interfering pathway
through cleavage or inhibition of the trand ation of target MRNA. Numerous miRNASs have been
described for their important functions in developmenta processes in numerous animals, but
there is limited information about sheep and goat miRNAs. Sheep and goat are ideal model
organisms for biological and comparative genomics studies in ruminants. Identification of
mMiRNASs is crucia to understanding their biologica mechanism. Computational identification
approaches can supplement experimental approaches to quickly identify ncRNAs in novel
genomes, chiefly miRNASs that are transcribed under particular conditions in specific cell types.
Currently, machine learning approaches have been employed to predict novel miRNAs. In this
study, we present a new SVM-based classifier. It demonstrated high accuracy, balanced
senditivity and specificity for the miRNA datasets, thus representing an ideal tool for miRNA
identification from transcriptome sequencing data. In this research, we generated an optimized
feature subset including 20 features using a support vector machine, and we developed a ¢ #
program to compute the features in the training sequences. In this study, an intelligent SVM
model with RBF kernel and the SMO learning agorithm was the best classifier for predicting
microRNA genes in sheep and goat. Sensitivity and specificity of this model were 88% and
85% respectively. Then, expressed sequence tag (EST) anadysis was performed for finding
sheep and goat mature miRNAs. Chromosome 1 was scanned for finding miRNA potential
region. In sheep 23 miRNA genes and, in goat 15 miRNAs had been discovered by homology
searching. Our finding demonstrate that the Sheep and goat miRNA sequences can be supplied
useful information for investigating biological roles of miRNAs in ruminants.
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