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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 5. Correlation between the density of CpG islands in different genome sections with genomic characteristics at

the chromosome level

TSS CGls (12315) Intragenic CpGs(48795) Intergenic CpGs(29613) Gene-associated CGls(61095)
p r p r p r p r
oo _. ./ . ./ . 0 _. Togso
[+-Y oy [\ AZS /¥ AR} Y/axy (3 (chromosome size)
¥IYxyT Ay Y/xy T < IAD o <I¥Y AT T BN GC content
NsxyT -INs VAT <IAY Moxy" -I50 ¥/xye -/a¥ Obscpe /EXPepe

d[m).,};lfydb GC d9§.’>u) GC L Lw),o dtmufjﬁ
5 CPG plix o815 om sloSien 5 Gingh ()l
5 CpG plixs o515 o (St LYol Wl o
(W) ohlen o oo Giagg > adl S Sy
5 Cuto 555 £5 5 CPG pli o515 o (Shaen
gyl 5l alold & diusly (S g F 4SSl Jddas )l
Ao 9 w3)S (ooy piges)S Jsb 1, CPG nli>
Sl (2l CpG i o815 i o 43

((B) ¥ JS) sl apg509,S

CGI density NMb

Racombmation rate(Cm/Mb)

Sioe 9 &5 B (219 CPG i slas gwp b
&5 om Plp 2 CPG pli Gl o8 298 o0 asuie
Oeen g Sl (G5 B g (S5 (plp 5l eSSl
chalie ool )l (o955 Sy b 55508 (Sturan
cosd ] Sy TSS 13 CPG plis (sYb 3l wiomed
» o ey B ocbShy ) CpG e &S
S9y ONERgh plo (owp > Aes Al
stelie @l 5 LA ple pyy lide sbacwnd
(YBNFNY) sl 0 )55
5 59 £ LCPGs o515 alal,

T 2 555 25 9 CPG pli o515 o (Ko
P g Cute (Siwen A moby pejges)S
15 oanlie Shy 0 ol om (F=0.61, p=0.00031)

9 559 om daily edn slagiag ) ((A) Y JS5)

Pozition(M\Mb)

3o55 s g5 (slo piges,S Jsb 13 CPGS 15 g (B) (CMIMD) (oo 555 &5 9 CPGS o515 (3 (S (A) Y S
A5 edalie Kgy (ped 55 b pgiges)S plu 13 (VA pgiges)S) (ol s 5 (Vo poigesS)
Figure 2. (A) Correlation between CpGsdensity and recombination rate (cM / Mb). (B) Distribution of CpGs density

over cattle chromosomes, red line (chromosome 10) and blue line (chromosome 28), also observed in other
chromosomes

Ol b cba) oo Cundg onmalis £ Jgas 0
ol gl plo b oy 5o et () p gl
LTF, APP, CCL5, CD40, CSNKID, slaj & ol

CX3CL1, DAPP1, NFKBIZ, S100A9, ISG15,
2l sl MAP3KS8, MX1, RDAD2, ZC3H12A

Sl Crigiee emedliie ALl e ord e CPG
B3l 1) e (i )l )3 CPG Siegyaidly
Oy Py ol Coydey 5 drwgi ) 0dd S5 slap

LS e 5k

O Cute (Shumen SVl (S Wy 35 gy
@y Hb all il S g5 5 CPG i o515
2l w6815 e odd sdmlin daly cule S &S cuih
S s oSl Mo canl JSte (oS 595 £ 9 CPG
5 45 5 o 4l il 5l (K00 e
G ax 555 2 S Slaeelle Jos
ol bl gl J5Sso S g5
©yliie ply b gl yj (gmdlile Cuxdg (o)

2 sl CPG gl (35 pasuie | adllas nl
Comdy (popp & odd glo Oglite o) 5l S
wasly oglite Gl b s » CpG plir (oMt


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 2026-06-18 |

[ DOI: 10.52547/rap.11.29.95 ]

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

ORgR 50 Aiws Ao g s cdl » CpG il S
slass MeDIP-seq b, | oslatwl b ) Ken o g
o5 pgsi > HMRS YU (5o glls anl VFOVIA
» HMRSs Jsb x50 (¥Y) A zlysciol 5 00l jawsuis
L plpy HMRS Jsb (ke .Cunl 0is old lis ¥ JSUs
HMRS Luwg poij 5l doyd O/ 25 sl VeA/NS

Do o 03 iy

#55 JS 3 CPG ylia gl Cordy (o
s HMRs 51 amd o olis ¥ S5 S jglaslen
(i opl s CPG ugeilS's (63 YO U O sl
& Wb S i o8 pel 0 CPG plis AFFA blas
4 5 Mg Slig wa sl HMRS U 0y js QAFY slas
Llod &y 548 43,5 a5 5 od diie CPG plis s
Casl o] Sl 4 K39 aliza CPG il 5l do > VY psu

u5""“’ uL" L LSL&’Q) PRl CpG );I)> UWM‘*‘“ Camdg o)y _s J?-‘?
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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