~N

0 WAR 50l YR ojledd /il Jls oob> Cladss sleuing sy

Sl s Bolio 5 (55,9LlS gle oISty
ol Sladgi Sledagy

" gy Ao "
5 03Uuol b 918" 255 ;3 DNA (yammedlite 9 CPG plie Sty
095 oier 9 DNA eyl 5y Julosil p

£ pdllo sy ¢ (610,85- 6,38 silaan ¢ s po 3 I s o Aigil s 1525

1T . . ER o X P 1
L9 r0j LIPS 9 ML 4]

Oyl sy (S oBuily pls Mol 5 Sis§ (6587 wyiu:;sb -\

Olnl ey (S oKl (ol psls 09,5 < Joge Sj o)lislial g Skl ¥ 5 ¥
(mghaderi@yu.ac.ir , Mosmos741@yah00.com : Jggue sl g5) ¢yl yl czauwls gl olSily (ol pole 09,5 ol Mol § K55 9 Siloygiilom Hluiily -V
Sl @Ml Ml o&aily «bls Mol g cslyj 09,3 ¢ JoSUgo S Hluishy -0
Ml oKy el Ol guae —F
AR/ VYR 2 s ol YAV VIV bl o,
ARV VAR FC 93

LXVLES

DNA (yamwdlio oyl lailiwy 4> 3135 o 535G DNA $9) s jobds oS Cuwl (SLG5158 pds £95 DNA (yamwdliio
Sl oBRgd crl y3 8l o0 B CPG plia (19,5 Wolwl oy (nl g Cowl (55908 (S5 Jghw 1uled 9 (i JolST (51
©gliie Gl b (syj DNA (ygmdlilo £ymad Jgl (95 52 -ad 03Ul (139, 93 31 g5 0935 DNA (ygmmodlile £ o (o2
alyizey Bosls Julosityh ol gl ol Comsddy (g ywnd 95 lim 039 (£okowt DNA asl,T3a, gWodls Juloilyd j1 Juols
0l Cgliio oyl b (35 ;3 CPG plia S it S (s < 83| R Jawses 43 MetaDE s 1 ¢ wigy ! 4 DNA
JS g 51 03! U DNA (yamwdline & yami 090 (g5 33 -dwd 838wl TJ, GF, CpG cluster, HMM ,GHMM ol 3 5651
2 CPG i HMM s 5981 bawgd 1l o935 JS 45 o alito CPG i iy SR (ot ()5 ool g5 o035
Galaxy ks 1 8L Jawgs Hypo/Hyper-Methylation b CpG (GSligs pd (s g Sidwd a)gix 093909,5 32 &l 9 95 0955
s ol Wadg 00 o CPG wlia (gly1d (5 Y€ agliie 3l b (55 Y'Y (yleo 51 &S 31> (yLis Jol (W9 o lS - duwrlos
LTF, APP, CCL5, CD40, CSNK1D, CX3CL1, DAPP1, NFKBIZ, S100A9, ISG15, MAP3K8, MX1, RDAD2, L;L%Oj Jols
QALY sluxd oS 3905 3y90p 95 @95 45 1, Hypo/Hyper-Methylation &+ slasi 093 g, guli .Aidgs ZC3H12A
Wi 8,5 G 5 suwd alsie CPG lgsds g Widgy SWigyed (sl,15 Hypo/Hyper-Methylation b CpG oy 35 (Y+.471Y)
b syt 3,90 SWisS SIS1 )3 DNA (ygeadlio S ¢y 4 315 L5 DNA (ymadlite (515 (ot (59935 b lie
o2l dols il suud Cladle oy il WIS p DNA yaadliie (IS & joni 45 sy o0 slaids g Widgy o2 dsliine
Gl 5 Cod e 9 8515 el £l oliee o5 Albis lost 23 DNA (ogmusdlio (SIS 313 i g3y
ey 58 B34 (69 p6 chmd S35l
w})ﬁ;’i” sJ.nbU—')é 55l§ c&g‘ﬁ)‘)ﬁ CpG )'.’.‘» {DNA me :‘5.»“45 d‘bb)b
Jite CpG 1598563 ) d9290 (pjgiow O Cusbon dodko
DA cwl pheasy wlp ol & dedie jlada Susjld sblpl myiers 5| DNA ausdlie

[ Downloaded from rap.sanru.ac.ir on 2025-12-17 ]

[ DOI: 10.52547/rap.11.29.95 ]

iy Jio DNA g mppl Sl
2,5 o pbsl DNMT (DNA methyltransferases)
S9y 2 Jie 09,5 (soxmy Jisl slag 3l a-DNMT
Silwils L Kol siwe CpG slausslSs oo
A8 Lais |y DNA gmoMiie 565! b 03,5 Jos DNA
ol o CPG clauigilS'si oo ajlyaumily Joo DNA
CpG laassdSgices 5 aslid |y sple caid) g9y
Ol 9 (V) S oo alie 1) (6585 g3y 59y p Lavipe
Jize Jolo (gan Jus 4 g bai> pled anls b s,y oSl
ololes DNMT odlgls 5l gude 8 oy sikins 5> A0S,
DNMT1, DNMT2, DNMT3a, DNMT3b, :cuul oiis
DNMT1, DNMT3a, ki ! e 5l & DNMT3L
aylg oS )b (gihawly e culld DNMT3b
S awlSitste el asles DNA yuwdlio
owile  bws  (Modifications  Histone) s
SOl (b gt (5551 098 oo (5 S dlanly (Sl

S3) peliins jobdy &5 Canl (SIS s /S g 29y 00
Sl yiete DNA omdis 5,85 o 556 DNA
Spd 9 Gl pyy Wle abasilen > (Sl
Lol 65 Olao 4555 pl 40 (o ilyg oliwe a5 Wil oo
0306 CPG > a5 (/¥ b V) DNA 5l Sas8 g
S uas syl ) g3 sl (g [CRVSPRRTIY. 108
P omgiy) Sl blE L g Nede il fgnudliis
&3 (A) s bsye Sl slay] ey Ve 35
& pgis s g 0395 (Sen Ghbosee pei > CPG
ol g ohlsbiy pei; 10 CPG plis yidw .cwl CpG
S5 3""" ) )1 (s959) °‘) » (;’“’L" bl 4'l"""“)-‘—c
03938l Jols DNA oMo (VW) cunl glize [,
o &Sl Sl e st b9y Jite 095 o0
e 09,5 S5 ¢ ol JES! ) aeiS )3 g 0L, 0 DNA
oS 4 (Jete oaimd) (igste hijgidl =S I (-CH3)


mailto:Mosmos741@yahoo.com
http://dx.doi.org/10.52547/rap.11.29.95
http://rap.sanru.ac.ir/article-1-930-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-17 ]

[ DOI: 10.52547/rap.11.29.95 ]

¥ 95 Uiy 9 DNA )T, Julosl 8 5l oolial L 4l pgi5 )3 DNA onodlite s CPG pli i

b 0f 98 )3 Ogmodlsie gaw (58S Ol Gyder gy
b sbarg> poif g9 p (bR o (YYAY) aidh
CPG yliz 15 ogmsdliio 5155 o8 &5 45 e
Ogemodiie o515 a5 Ay )3 g Canl b5 jlailely )3 28lg
g 2dbeo UTRS 5 45551 51yt g9yl o &8ly nli>
JB 35 00d @35 (95 om (Pl > 03d Aliie CPG 3
Condts gmdlie Erps b @l ol (V) dien oy
2 ohlKen 5 6,08 (YY) 29 aliie «Ses pois o odel
TSS oo (2l a5 Woby lis KbwsS g9y p kg
Oeedie <l lays (Transcription Start Site)
hosb »» S)le silew ohlSen 5 o) (F) w5500k
ol 4 (g g Silo ilowr Jale il 8 (cwyp )00
&9l slayses el a5 cuol (ONCOVINUS) yg 53 9555]
Sl g9y p Sl (e g 3980 polus sladage )
S as oeb ol K 36 CD4 5 Sl
L72 qow sloasgs ;0 0 CD4 5 jlailely yamwdlis

S ol e > Sl egg 4 S35l m

)) CD4 Oj 9[1:{ "I. o l{ ‘5&;‘0 g’.. A )9‘:}& "l-...
woles 1 asal (YY) o plas 1y L72 4w Jbxb
oS C«»IL}.{I Cowl L;,Sm J;Le W3 og.] L:au,.\.m”.s
OBxp > g ohluliey 31 emdlie (IS E )0
cilize slaaigs &5 Sy o Hlaids g LDl o op alde

(VYD) ol o clabloes ¢ yguody

L g, 9 olge

DNA (ygedlite &y oo S lp ool ol 2
Solite slgyj ) gedie (oorn U9 93 3l o5 P
» DNA wliln, sleodls ool 51 ol aas ol
2 DNA fguodlite (g g 5 o Gl pyg S)low
_ D9 g0 03latul 4 p i3 S
53 DNA Wil cbadly Judoslyd & (Sho (g,
98 b 059 ()low

wwywd ojlad b DNA «lyl5, Gill o lal j»
GSE15019, GSE24217, GSE24560, GSE25413,
bs () Jsis) Sad gl sl GEO oISl ;) GSE50685
metaDE (https:/rdrr.io /github /meta aw.s ) oalal
gl g9y sl R by 4 (S Omics/MetaDE/)
Sdsime gaw )3 9 pisd gy b Jelosl b ploxl . plo]
plosl 5l Lol Gan e85 sl (p<0.01) sop Sy
b & lazsl e oo YU o tmeh ol o ool 3
9> Jo5 18 gy0nl 5l 0 Coglite ol L slagj 5l Jeol
5 plool il (glaytlo]

ol o ol ol a5 Slej 5 (YY) 298 (o Sl iy
o 3 DNA gjlosslen b coylul U5 4 s syl
ol ol (By nlple 2gdie bis (Johe pands
bas 1) 093 jleie cudle il Slusl (S5 oleMbl
(o) oo Shytaly B g JoSS (b S (e
Ogmelizeld> (o CpG a5eilSgies o salite (gt
Lol Dsd o b5 e 4 (Diamination)
i b ye () ol G L (S35 sobdy (gmdite
sigbeils o9 b opgl ol e luad (Sl
2wl lagpe 0980 (magy) oo g & (yleg S
s g g el glosds alie sl s ol
gy J &l uwm Opzen sl ()5
SxSsl> pg o Wil ol 5l 5995 (oo 2lie S Iy
b lags eliant CPG pliz (blis 5 (¥0) 4500
by gl o (g9 Myad &S {xﬂne)fﬁJl*é Sl
oy plix pl b sl oled ) Yoare .l
iy o yiubey 1y by 3l oalas O sl WK g og,
g 039 oo 28U jlibly 4l CPG plis oS Jlej
Ol W ped ] 4 cuslie ()l paseus slo e
Lf )Lb|°‘) CpG )"‘P A)WM‘W" LJ"IM » 539‘316" yuxo ()
S5 (6l pdsus pas aS )3 g plegyS Aty Hlisle
pos » Ogdlie ol g als ol dbgye
2 CPG (slaaioflS gied &5 cunl Sygoipl 4 ks
2l o dlsie pgif 4 5D g Aliepe Oy90a CPG il
Hypo-)  jamdiogole gn oS opl s
L 4 e i) 4h awy (Methylation
O iteyola b g 003,5 yj olo s g (09590955
©yi s9p 4 e CpG pli> (Hyper-methylation)
OgeMite 900 103 Sas)len b g gy b
Syo 2935 (5IGLE ¢ Jolw pled glaan],d ;> DNA
oM byl gy daployw (Jolo 0ad (g3ya0by
9 YU bws g5 sy 50 DNA jaudlie pdaw oS ol
CPG i 1 (¥YAY) 35 ol b sllel,
g 4 g ogpnl > die CPG pli> g wdg: aliie s
9 05 Ol e o e (Shused (pizmen Al 15
a9y Eard gl LBl gedie aw
Ll w25 saalie oy (Transcription Start Site)
# 05 ol g 0F 4% DNA el (G abl,
ole b sy &5 a8 ooy lis coleg 3 g CElSy
bl @gd Gy 0 omodie maw (YL b lawgis
bl o9l sy g omb 9 Vb ole bl slagj
Sboj g 2w o A bwgie (eedlite gdaw


http://dx.doi.org/10.52547/rap.11.29.95
http://rap.sanru.ac.ir/article-1-930-en.html

[ Downloaded from rap.sanru.ac.ir on 2025-12-17 ]

[ DOI: 10.52547/rap.11.29.95 ]

v

Table 1. Information on DNA microarray experiments
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Table 3. The comparison number of CpG islands of differentially expressed genes in cows with mice and humans
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Table 4. Statistical data on genome and CpG islands in 4 domestic ruminant species
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Figure 1. Distribution of CpG Island Lengths in 4 ruminant Species Using the HMM Algorithm
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Table 6. Examination of the methylation status of CpG islands in differential expressed genes
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Abstract

DNA methylation is a type of epigenetic changes that directly affects DNA. In mammals,
DNA methylation is essential for fetal development and stem cell differentiation and this
phenomenon essentially occurs within the CpG islands. In this study, two methods were used to
study the DNA methylation profile of cow genome. In the first method, the DNA methylation
profile of the differentially expressed genes from meta-analysis of DNA microarray data on
mastitis were obtained. In order to perform the meta-analysis in the first method, the metaDE
package in R environment, was used. Then five algorithms including TJ, GF, CpG cluster,
HMM and GHMM were used to predict CpG islands in different genes. In the second method,
DNA methylation profiling was performed using whole cow genome scanning. Also, for
prediction of methylated CpG islands in whole genome, HMM algorithm was first estimated in
bovine genome for each chromosome and then CpG overlap with Hypo / Hyper-Methylation
was calculated by Galaxy Online database. The results of the first method showed that among
32 differentially expressed genes, 14 genes involved methylated CpG islands. These genes
included LTF, APP, CCL5, CD40, CSNK1D, CX3CL1, DAPP1, NFKBIZ, S100A9, 1SG15,
MAP3K8, MX1, RDAD2, ZC3H12A. Results of the second method identified a total 90668
Hypo / Hyper-Methylation in the bovine genome, among which 9942 (10.96%) CpG islands
overlapped with Hypo / Hyper-Methylation and were considered as methylated CpG. Genomic
comparisons were also made between species for DNA methylation. The results showed that the
overall DNA methylation profile was almost similar for majority of studied species and it seems
that the overall profile of DNA methylation is likely to be conserved between different species.
The results of this study showed that DNA methylation seems necessary in diseases with low
heritability and which are more influenced by epigenetic processes.
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