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Bioinformatics analysis on cloned promoter MyoG in duck, and
the influence of its methylation levels on gene transcription

WU Qianfeng, LIU Hehe", ZHANG Tao, LUO Jun, HU Bo, WANG Jiwen

(Institute of Animal Genetics and Breeding, Sichuan Agricultural University, Wenjiang, Sichuan 611130)

Abstract: Promoter sequence of gene MyoG in duck was amplified and cloned using RT-PCR, and its bioinformatic info
was analyzed as well; the methylation level in CpG island (from -2 536 to —1 997 bp) of promoter MyoG in muscle
tissues was detected using the Sequenom MassArray technique, meanwhile, its expression level was detected using
gRT-PCR. The results showed that the amplified MyoG promoter sequences was 2 730 bp which contained 2 CpG
islands in promoter region. The CpG island (from —2 536 to —1 997 bp) included 5 binding sites of transcription factor
and several eukaryotes structure components. The methylation data showed that methylation status from different
individuals and tissues did not clustered together. Methylation frequency in CpG loci varied with individuals, and the
methylation frequency on 22% of locus were negatively correlated with MyoG expression levels (P>0.05), whereas, on
78% of locus were positively correlated (P>0.05) with that, among of them, they reached significant difference level on
locus of CpG 1, CpG 26.27.28.29 from leg muscles (P<0.05). The mechanism of regulating transcription for MyoG was
different from mammals. Among the potential locus influencing MyoG transcription, CpG_1 and CpG_26.27.28.29 might
affect MyoG transcription in skeletal muscle tissues of duck leg through DNA methylation. This study might list
foundation data for studying the regulatory mechanisms of MyoG transcription in duck.
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MyoG 2015
MyoG
[91 MyoG DNA4]
1o-t2] DNA 100 ng/uL
MyoG GenBank MyoG (NW_004676592.1)
DNA DNA Premier 5.0 4 ( D
MyoG PCR cDNA
1 pL 0.4 pL (10 pmol/L) 2xPCR
MyoG DNA Master Mix 5 puL ddH,0 3.2 uL 10
MyoG uL PCR 95 C 5min 95 °C
(single nucleotide polymorphism, SNP) 30s 60°C 30s 72°C 80's 35
MyoG 72 °C 10 min
[13] MyoG
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Table 1 Sequence information, annealing temperature and product length of primers used for duck MyoG promoter clone, gqRT-PCR

detection and DNA methylation sequencing

(5'-39) /'C /bp

Al F: GGGTAATTCGGAGCTGTCGG 58.1 685
R: CCGCAGGAAGGGAAATCG

A2 F: TAAGCTGCTTCCTCGCATCAA 59.8 1035
R: CTGTGCCCATCAGCAGGTG

A3 F: CAGGAGCCCTGAAACATCC 58.6 1 095
R: CGACAGCTCCGAATTACCC

A4 F: AGTAAGGGTTGGTCTCGAAGAG 57.8 920
R: CCCCAAAATGACTAGAAATGAA

MyoG F: CGGATCACCTCCTGCCTGA 63.0 87
R: CGTCCTCTACGGCGATGCT

GAPDH F:AAGGCTGAGAATGGGAAAC 50.0 254
R:TTCAGGGACTTGTCATACTTC

B-actin F: GCTATGTCGCCCTGGATTTC 55.0 168
R:CACAGGACTCCATACCCAAGAA
F:aggaagagagGGGGGTTTAGGGTTTTGTTGT 60.0 442
R:cagtaatacgactcactatagggagaaggct ACCAAAAAACCTTTTCTACCTATTCC

F R T7RNA



43 2 MyoG

189

1.2.2 MyoG XA B 3h-TF L MHFn
2 MyoG

R2 JHE MyoG EE B FHITENESF S IMAIELRERI ML R Ak

Table 2 Websites and purposes of online software used for bioinformatic analysis on MyoG promoter in duck

BDGP http://www.fruitfly.org/

NNPP http://www.fruitfly.org/seq/tools/promoter.html

Search for CARE http://bioinformatics.psb.ugent.be/webtools/plantcare/html/searchCARE.html
Alibaba2 http://www.gene.regulation.com/pub/programs/alibaba2/index.html

Clustal W2 http://www.ebi.ac.u k/Tools/msa/clustalw2/

CpGlsland Searcher http://www.uscnorris.com/cpgisland/cpg.aspx

CpG finder http://cpgislands.usc.edu/

CpG
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pumol/L) cDNA 4.25 uL.
PCR 95 °C 3min 95°C
10s 61 °C 30s 72°C 30s 39

95 C 10s 65°C

cDNA qRT-PCR

1 pL(s

5s 95°C
1.3 HIES

SPSS 19 Cluster 3.0

MultiExperiment Viewer(MeV)

P<0.05 t

2 HER5MH
2.1 5 MyoG EREBHFRIFITEBERREY

ERFESR
| 4
DNAStar 4
2 730 bp MyoG
MyoG
NCBI(KX981598)
MyoG (NW_004676592.1)
99% MyoG
7
2 5G )
(3
M 1 2 3 4
2 000 bp—>
1 000 bp—»
750 bp—>
500 bp—>
M DNA Marker DL2000 1 2 3 4
Al A2 A3 A4 PCR

1 F8 MyoG EEE#FRX 5 BRI B RIKER
Fig.1 Electrophoretogram from amplification products of gene

promoter MyoG in duck
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Table 3 Distribution of core activity areas and sequence information of gene promoter MyoG in duck
/bp /bp (5'—3"
1 -2 407 -2 356 0.89 CGTGGTGGGACAGCAAAACAGCCCCCGGGCACCTCTCCCCGGCTGGGGAA
2 —1 807 -1756 0.99 ATGGGGGCCCTAAAAGAGCTGGGGTGAATGTGGGTGCTCGGGCTGACCCC
3 -2 364 -2313 0.86 TGGGGAAGCAGCAAAAAGGAGCCCTGCTCACAGAGATTTTCTCAATGGGG
4 -1 504 —1453 0.89 CTCTGGCAATTAAAAAACGTAGACTCGGGCTGGTCCCTTTGGTGTCCCTC
5 —748 —-697 0.99 ATTTTCTAGGTAAAAATGTGGGGACAGCAATTTCCCAGTGCTGAGAGCCC
6 -339 —288 0.96 CGCGGCGGGGCAAACAAAGCCCCCGTTTGCCGAGCCGCCCTCCCGTCCCG
7 115 —64 0.93 TTAGGTCCGCTATATTTATCTCCGCGATTAATGCCAGCGCCGGGGTTTAA
2.2 B8 MyoG £EEHFHFFIH CpG BHIFM K TATA-box GC-box CAAT-box
DIHER CpG 32
CpG Island Searcher CoG Sp1(CCCCCCGGTG) CpG_26.27.28.29
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A NF-kappaB SP1
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- TGlLbl Il lblLWGGbLLUJLWiGiGGGGCCG%LLLLI TCGTCGTTTTTCCTCGGGACGAGTGCCTCTA

1-0ct
+ TT JGGAGGTAT CBGAGCCTEETCGCTCEECTCCORCCCTCAGCERTCCCEREEA —2 255
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TCC CCCC
C/EBPalp

+

+

AGGAGACGGTCGGCCCCTTCCAGTGGGGCACTGCCCAGCGTCOTGCAAGACGGGGC

SP1

@casarmccrmmﬂmrmrcmrcam TAACCTGACAGCER —2 115
cccc.ccrcrcrcacaccscmcacacccacc.crcccccccccrmcncrcccccmsmcrcrcscc

GCAGCAGAGCCCTAAG cccc CACCTCCGAATTACCCGGCCCCCAGCCCGCAGCCCGETTTTCEECCC —2 045
CGTCGTCTCGGGATTCGGGGGCTGTCGAGGCTT ﬁ‘rc-ccrcccccc.‘rcmcccuﬂcccccc

- GTACGC#GEA?:EiQC{&GTGCTGGGGGCTGIG-\TGGC -\cm —1997
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Fig.2 CpG island locations, regulatory elements, and binding sites of transcription factor in promoter MyoG region of duck
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Fig.3 Homology analysis on multi-sequences in the region of promoter MyoG

2.3 B5MyoG HEE /E51F DNA BJRE IR R E CpG

SEse

bp) 32
81.25%

18
1

MyoG

CpG

KIKF

4 MyoG
CpG (2536 -1997

18.75% CpG
( 4 MyoG

CpG
P ( CpG 3031

CpG

(N=5) (N=5)

(

4) CpG

MyoG

MyoG

-2 475

-2415

-2 354

-2293

-2 231

-2 167

-2107

-2047

—-1983

-1997

MyoG

CpG_26.27.28.29

CpG

CpG 34  CpG_26.27.28.29)

16
(CpG_2

CpG 19 CpG 1  CpG 9.10 CpG 12 CpG 23



192 ( ) http://xb.hunau.edu.cn 2017

0.0 0.5 1.0
A - = % : 3 3 =

-0.0F7250208

(]

2 2

hons B 0463548496

N

< =

1.0

|

0.31

BM LM LM BM 1 2 3 4 5 0
E 4 CpG 5(-2536~-1 997 bp)fil = B B SREERESNMRFNRGLALR B I m B RS TE R

Fig.4 Two-dimensional cluster analysis on methylation level in each individual and CpG island locus (from -2 536 to -1 997 bp)
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Fig.5 Methylation level in each CpG locus of MyoG promoter derived from breast and leg muscle tissues
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Table 4 Correlation analysis between methylation frequency on CpG 24 GC—motif CpG 23
each CpG loci and mRNA expression Ievell3 E CpG 32 CpG 26.27.28.29
CpG CpG 34 CpG 24 CpG 23 MyoG
CpG_1 ~0.753 0928 0.142  0.023%
CpG_2 0202 0458 0744 0437
CpG 3.4 0358  0.695 0554  0.193 b-Boule CpG
CpG_6.7.8 ~0.890 0.846 0.887 0.071 (23] MyoG
CpG_9.10 ~0.704  0.847 0.185  0.071
CpG_11 0556  0.626 0330 0259 18 CpG
CpG_12 ~0.750  0.694 0.145  0.193 CpG
CpG_13 0.690  0.267 0.193  0.664
CpG_17 0.170  0.468 0785 0426 CpG
CpG_18 0482 0.787 0411 0.114
CpG_19 0542 0875 0345  0.052
CpG_21 0515  -0.819 0375  0.090
CpG 22 0504  —0.297 0387  0.628 H19
CpG 23 ~0.750  0.694 0.145  0.193 -
CpG 25 0477 0326 0417 0593 5 CpG
CpG 26272829 0117 0901 0851  0.030% DNA [19]
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