FERG LML K 24244 Journal of South China Agricultural University 2021, 42(3): 9-16 DOI: 10.7671/j.issn.1001-411X.202008014

gk, R, AR, 45 B EER XIST A H19 DNA H AL /K55 T BEIR G K& 8RR R HT [1]. 4R Al K454k, 2021, 42(3): 9-16.
ZHANG Ning, YU Bo, SHI Junsong, et al. Correlation between DNA methylation levels of imprinted genes XIST and H19 and developmental efficiency of
porcine cloned embryo[J]. Journal of South China Agricultural University, 2021, 42(3): 9-16.

ENiZ B & XIST #1 HI9 DNA BHE L KFES
PR & B R KT

® ¥, 4 B, BRNS, £ T, RBF, FER
(1 S R X3 ShihAFF R/ B R EFF L TRBEARBR TS, 7K 7 510642;
2 7 REBRAFHABA RG], A =% 527400)

E: [HR A4 % 4E (Somatic cell nuclear transfer, SCNT) 7E 4% Mk A== 2= S5 AN FH )iz, 1B 72 T K
FRARHNA T ZBA RIS FHE o AR B FI7E TR A EME B K XIST Rl H19 DNA H &4k K1 5 5o b 4
EIER R . (736 YR A — Sk 8 U5 B 2 i 27 4 48 i 35 77 3815 14 /> 40 5 B [, 45 53l 4 Do Bt 44 20 i 33k 47
SCNT R4, ot Hist DL 5 e A1 A 40 B A8 7= o I VR i 110 SV 3 DA % 5 B TR XIST AN H 19 PR Y 425 [X [
DNA FEALIKFE, X XIST F1 H19 KR 2 55 B A4k X 35 DNA F AV 7K 55 o R VR i 1 B IR e i3k AT AR O 43
Mo (45 1LL 1 5 5 e ]y it 4 40 i 45 3 ZE IR 1) XIST FE K] DNA HEE AV K P e HLBE R R B AR, 40 30A
65.04% 8.6%, L 14 5 5 & F A4 41 i 15 2l XIST 2L FIZERR ) DNA F A /KPS R (H B IR 2 % =1, 43 0o
16.68%- 38.2%; AHI 1 43 #7738 XIST 2£ (K DNA B (b /K1 5 38 fiE 2R 2 [R] 4778 /= B 6 AH 56 (|71=0.812 5>
0.8)c HI9 FE[R A ] FFEEAY T35 7K~ B v A1 AR 2353l 4 5.12% FH 0.61%, AHRYE 3 AT 3R BH H19 2R A Il
DNA HI 34k /K75 B2 IR 2R 8] R A 255 (A 5% (17=0.1647<0.3); H19 K G il DNA FH 3EAL K1 B i AR A 23 )
9 90.92% Fll 72.69%, AHFHESI TR HI9 FR G ] DNA FI RV /KT 5 FERR 4 7] R A (K AH 5% (0.3<]1=0.3098<
0.5). [£516 1XIST 2K DNA R0 KPR, T 5 R A IR e bk iy F 45 SRR S SCNT i & & 3%,
MBI 4% SCNT BiAR Tk R ILft 7 3LAt,

K BRIR): S VRIH AL A AL EIAC R R 25 53 F A DXtk s B s ENE 2R se PR R0
FES %S S813.3 XHRARRRED: A XEHES: 1001-411X(2021)03-0009-08

Correlation between DNA methylation levels of imprinted genes XIST
and H19 and developmental efficiency of porcine cloned embryo

ZHANG Ning', YU Bo', SHI Junsong®, WU Xiao', WU Zhenfang', LI Zicong'
(1 College of Animal Science, South China Agricultural University/National Engineering Research
Center for Breeding Swine Industry, Guangzhou 510642, China; 2 Guangdong Wenshi
Breeding Pig Technology Co., Ltd., Yunfu 527400, China)

Abstract: [ Objective] Somatic cell nuclear transfer (SCNT) is widely used in agriculture, biomedicine and
other fields, but the low cloning efficiency restricts the application and promotion of this technology. The
purpose of this study was to explore the relationship between the DNA methylation levels of imprinted genes

(XIST, H19) and cloning efficiency. [ Method] Fourteen cell clone groups were obtained by culturing the same
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pig-derived ear fibroblasts, and were used as the donor cells for SCNT experiments. We statistically compared
the blastocyst rates and DNA methylation levels of XIST and H19 gene regulatory regions for each sac of cloned
embryos produced with each clone group as donor cells. We analyzed the correlation between the DNA
methylation levels of differentially methylated regions for XIST and H19 genes and the blastocyst rates of cloned
embryos. [Result] The DNA methylation level of XIST gene of blastocysts obtained from clone group 1 as
donor cells was the highest (65.04%) and the blastocyst rate was the lowest (8.6%). The DNA methylation level
of XIST gene of blastocysts obtained from clone group 14 as donor cells was the lowest (16.68%) and the
blastocyst rate was the highest (38.2%). The correlation analysis showed that there was a strong negative
correlation between the XIST gene methylation level and the blastocyst rate (|7|=0.8125>0.8). The highest and
lowest DNA methylation levels of H/9 gene A side were 5.12% and 0.61% respectively. Correlation analysis
showed that there was only a very weak correlation between the DNA methylation level of H79 gene A side and
blastocyst rate (|r/=0.1647< 0.3). The highest and lowest DNA methylation levels on the G side of H19 gene
were 90.92% and 72.69% respectively. Correlation analysis showed that there was only a low correlation
between the DNA methylation level on the G side of H/9 gene and the blastocyst rate (0.3<|r|=0.309 8<0.5).

[ Conclusion] The lower the DNA methylation level of XIST gene, the higher the blastocyst rate of the clone
group. The research results provide a basis for improving the efficiency of pig SCNT embryonic development

and improving the existing pig SCNT technology system.
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HI9 H19-OF GGTTTTAGGGGGATATTTTTT 50
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XIST-IR

CACCACCCTTTCTAATTAAATATATC
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1 35 25 3 71.4 8.6

2 20 17 4 85.0 20.0

4 29 20 6 69.0 20.7

5 19 10 3 52.6 15.8

6 39 35 8 89.7 20.5
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10 30 24 11 80.0 36.7

11 33 25 8 75.8 24.2

13 28 19 5 67.9 17.9

14 34 30 13 88.2 38.2

15 18 11 5 61.1 27.8

20 26 19 8 73.0 30.8
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Fig.5 The correlation analysis between the DNA

methylation levels of XIST genes and the blastocyst
rates of blastocysts prepared from different single-
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methylation levels among clone groups(P<0.05, LSD method)
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