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1 C"CGG BSP-seq
Table 1 Primers for BSP-seq validation of differential methylated C™CGG sites between ploidy

(5'—3"
Methylated locus Locus tag Primer sequences(5 —3")
F. AAGTGGTTTTAGGTTAGGGTTAATG
Locus 1 NC 007114.6—13705823
R: CAAATCCAAAACACTCTAAAACTCTAC
F. TTTGAGTTTTGTGAGAATTTGGATA
Locus 2 NC 007114.6—13453513
R: AACAACAATACCCCCTAATTAAACA
F: AGGATGTTTTAAAGGTTTAGGATGA
Locus 3 NC 007125.6—31918368
R: ACTTCAATAAACAACAAAAAATTTC
F: GTGGATTTTTTTTGAATAAAGAGTG
Locus 4 NC 007126.6—46389960
R: TAAAACCCAAACAAATAAACAAAAC
_ F: ATGTTGGATGGATTGAATAATATAT
Locus 5 NC 007135.6—36529469
R: ACCTACAACCTTTAACCTCCATTAC
F: TAATGGTATTAGGTTGGTAAGAGAT
Locus 6 NC 007127.6—41782360
R: ATAAAACCAACAAAAAAACCAAAC
F: GATGGTATGAAAAAGTTTTTAGAGTTTT
Locus 7 NC 007112.6—36112706
R: AAAATAAAACTTCCAAATCACAACC
30 R Methyl-RAD
QUMA o s s
2 b
2.1 s , . 6
MethylRAD-Seq 5
530 192 536 . 28 bp, 2.19%~2.57%,
: DNA : ,
, 302 111 684  Methyl-RAD ,
«C 2, (P>0.05),
2

Table 2 Sequenced data of the samples and alignment rate to the reference genome

Methyl-RAD /bp /%

Sample Clean data Methyl-RAD tags Total clean data Unique alignment tags Unique alignment ratio

2N-1 90 393 069 49 859 198 1594 534 183 1157 695 2.32

2N-2 90 393 069 50 286 628 1 607 667 740 1216 760 2.42

2N-3 90 393 069 53 160 461 1 699 228 545 1162 006 2.19

4N-1 90 393 069 54 303 885 1735 243 388 1 351 780 2.49

4N-2 84 310 130 46 378 983 1483 021 296 1192 679 2.57

4N-3 84 310 130 48 122 529 1537 867 695 1163 158 2.42
2.2 (TSS1500) . (intron) (inter-

genic) , , C"CGG
, (1"Ex- , s

on) (gene body) . 200 bp (1*Exon, TSS1500  TSS200)

(TSS200) 1500 bp 200 bp C 1, Cc"CGG  C"CWGG
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3 DNA N . 671 C"CGG

12 C"CWGG
Table 3 The difference compares of DNA
o b

methylated sites between diploid and tetraploid

o o . 404  C"CGG >
M. anguillicaudatus in different gene regions
267 ;8 C"CWGG
4n/2n 4n/2n
Region CmCGG) /% (C"CWGG) /% 24 o
Promoter —1.61 —25.45 2.6 GO
TSS 2 kb ~
GO 419
2 kb of upstream —10.19 +9.09 ’
of the TSS crCGG GO
62.44 %
. 16.42 ’ : ’
Gene body +0.88 +16.4
TS 2 kb '
2 kb of downstream +1.74 +10.38 1962 ° (P )
of the TTS . 10
S : 4 . C"CGG
. (+) . Note: Mi-
’ . _tRNA

nus(—) means methylation levels in tetraploids were lower

than diploids, while plus(+)means higher than diploids. (arglnlne_tRNA hgase activity)

, 1268 CCGG ; ’ —tR-

14 C"CWGG ) NA (arginyl-tRNA aminoacylation)

, , (membrane depolarization during
C"CGG (35'74%) . action potential) H
(28.48%) (24.74%), 1"Ex- , RNACm1A) (tRNA
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i . bly) GO Term o
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6.87% 0.71% “
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Intron

\
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Intergenic
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3

Fig.3 Distribution of differential methylated sites in each function element of the genome
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Comparative studies on DNA methylation variation between
diploid and tetraploid Misgurnus anguillicaudatus

ZHANG Manman FENG Bing LUO Shuangshuang WANG Weimin ZHOU Xiaoyun

College of Fisheries, Huazhong Agricultural University/Key Laboratory
of Agricultural Animal Genetics ,Breeding and Reproduction ,Ministry of Education,
Wuhan 430070,China

Abstract Using MethylRAD-Seq method, we analyzed DNA methylation distribution in the ge-
nome of Misgurnus anguillicaudatus and compared DNA methylation variation between the diploids and
tetraploids. In total, 302 111 684 MethyRAD sequence tags were obtained and mapped to the reference
genome. The results showed that, the DNA methylated sites distributed mainly in gene body, followed
by intron and intergenic, but fewer methylated sites were found in other functional elements. Total DNA
methylation level in the tetraploids was higher than that in the diploids, especially significant differences
(P<C0.01) of DNA methylation level existed in 1 Exon and upstream 200-1 500 bp region of the tran-
scription start site (TSS 1500). However, in the promoter region, DNA methylation level in the tetra-
ploids was lower than that in the diploids. For DNA methylation level of each sites, 1 268 C™CGG and
14 C*CWGG sites showed significant difference between the diploids and tetraploids, which mainly dis-
tributed in intron, gene body and intergenic. A total of 684 genes exhibited significant methylation varia-
tions between ploidy. KEGG Pathway enrichment analysis showed that, the genes with DNA methyla-
tion variation between ploidy enriched mainly in the growth development, immunity and mismatch re-
pair related signaling pathways.

Keywords Misgurnus anguillicaudatus; diploid; tetraploid; DNA methylation; MethylRAD-Seq



