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Effect of selenium deficiency on DNA methylation in muscle tissue of
chickens/xu shiwen, JIANG Zzhihui, WANG Chao, CAO Ye(School of Veterinary Medicine,
Northeast Agricultural University, Harbin 150030, China)

Abstract: The aim of this study was to investigate the effects of selenium (Se) deficiency on the DNA
methylation in the muscle tissue of chickens. Two hundred 1-day-old chickens were randomly allocated to two
groups. The low-Se group was fed a Se-deficient basal diet (containing 0.033 mg- kg™ Se). Control group was fed a
medium-Se diet (containing 0.15 mg - kg™). Breast muscle, flight muscle and Leg muscle was collected when the
chickens were 15, 25, 35, 45 and 55 days old. DNA methylation levels were detected by HPLC while the
expression levels of DNA-methyltransferase 1(DNMT1) DNA-methyltransferase 3A(DNMT3A) and
DNA-methyltransferase 3B(DNMT3B) mRNA were deter- mined by real-time PCR. The total levels of DNA
methylation were decreasing. Selenium deficiency group expression of DNMT1, DNMT3A mRNA increased
compared with control group and then it expression decreased. The expression of DNMT3B in each group was
lower than the control group with age increased. Selenium can down-regulate the levels of DNA methylation in
chicken muscle tissue.
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Table 1 Results of total DNA methylation level in muscle tissue
Group Breast muscle Hight muscle Leg muscle
15d 7.414+0.538 5.376+0.412 7.108+0.444
25d 6.867+0.609 7.668+0.712 7.533+0.636
35d 7.264+0.593 7.053+0.313 6.232+0.491
Control
group 45d 6.461+0.597 6.565+0.658 5.701+0.250
55d 6.141+0.494 5.835+0.489 6.269+0.277
15d 6.577+0.667* 6.508+0.585* 6.396+0.348*
25d 6.182+0.710%* 6.979+0.712%* 5.268+0.179*
, 35d 6.257+0.372%* 6.151+0.430%* 5.287+0.351*
Low—Se
group 45d 5.287+0.469* 5.646+0.465* 4.200£0.335*
55d 4.470+0.418* 4.760+0.401°* 4.192+0.396*
* (P<0.05)
Note: denotes sigmificant difference at 0.05 level. The same as below.
2.2 DNMT1 DNMT3A
DNMT3B mRNA
PCR DNMTImRNA
DNMTs mRNA
2 DNMT1 mRNA
Table 2 Effect of Se deficiency on expression of DNMT1 mRNA in muscle tissue
Gene Group Breast muscle Hight muscle Leg muscle
0d 1.000+0.000 1.000+0.000 1.000+0.000
15d 0.525+0.025 0.163+0.012 0.349+0.023
25d 0.613+0.073 0.285+0.031 0.491+0.016
Control
35d 0.748+0.063 0.343+0.032 0.565+0.016
group
45d 0.306+0.025 0.210+0.010 0.465+0.032
DNMT1 55d 0.252+0.035 0.159+0.013 0.353+0.004
15d 0.781+0.069* 0.263+0.012* 0.582+0.011°*
25d 0.575+0.035%* 0.223+0.012* 0.439+0.014*
Low—Se 35d 0.605+0.041°* 0.236+0.021°* 0.428+0.019*
group 45d 0.267+0.019%* 0.168+0.011%* 0.385+0.036*
55d 0.137+0.010%* 0.105+0.007* 0.275+0.021°%*
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Table 3 Effect of Se deficiency on expression of DNMT3A mRNA in muscle tissue

Gene Group Breast muscle Hight muscle Leg muscle
0d 1.000+0.000 1.000+0.000 1.000+0.000
15d 0.543+0.034 0.290+0.009 0..594+0.029
25d 0.810+0.056 0.556+0.017 0.843+0.045

Control
group 35d 0.816+0.042 0.595 +0.049 0.831x0.028
45d 0.594+0.035 0.525+0.028 0.566+0.020
DNMT3A 55d 0.515+0.022 0.459+0.031 0.438+0.017
15d 0.964+0.132* 0.459+0.034* 0.857+0.049°*
25d 0.691+0.0042°* 0.428+0.001°* 0.726+0.037*
Low-Se 35d 0.480+0.031* 0.365+0.021* 0.709+0.041*
group
45d 0.419+0. 023* 0.272+0.021* 0.432+0.023*
55d 0.283+0.021°* 0.209+0.021%* 0.118+0.015%*
4 DNMT3B mRNA

Table 4 Effect of Se deficiency on expression of DNMT3B mRNA in muscle tissue

Gene Group Breast muscle Hight muscle Leg muscle
0d 1.000+0.000 1.000+0.000 1.000+0.000
15d 0.543+0.034 0.290+0.009 0..594+0.029

C 25d 0.810+0.056 0.556+0.017 0.843+0.045
ontrol

group 35d 0.816+0.042 0.595 +0.049 0.8310.028

45d 0.594+0.035 0.525+0.028 0.566+0.020

DNMT3A 55d 0.515+0.022 0.459+0.031 0.438+0.017

15d 0.964+0.132* 0.459+0.034* 0.857+0.049*

25d 0.691+0.00427 0.428+0.001* 0.726+0.037*

Low-Se 35d 0.480+0.031* 0.365+0.021* 0.709+0.041*
gr()up

45d 0.419+0. 023* 0.272+0.021* 0.432+0.023*

55d 0.283+0.021%* 0.209+0.021* 0.118+0.015*
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