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Towards sub-single-cell analysis of diploid methylome
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DNA methylation represents a major mechanism for epigenetics, which
determines the potential of individual cells. Genome-wide pattern of DNA methylation is termed as
the methylome. The methylome differs from one another, depending not only on the type and status of
the cell but also between the paternal and maternal genomes. Hence the ultimate methylome analysis
is to decipher the complete methylation patterns of the two genomes in the same single cell. While
we developed a unique method that has opened the door to the single-cell methylome analysis, here we

further improved the method towards the ultimate methylome analysis.

DNA PBAT



DNA

DNA
Whole-Genome Bisulfite
Sequencing (WGBS)

10°
PCR DNA

WGBS

Post-Bisulfite Adaptor Tagging (PBAT)

PBAT 1000
PCR ~30X

PBAT

PBAT

PBAT
ASM
ASM
ASM

DNA

PBAT
DNA PBAT
PBAT
PBAT
DNA
PBAT
AT DNA
96 384
PBAT
iterative PBAT
PBAT
1
DNA
RNA
PBAT AT
AT
DNA
PBAT
PBAT
PBAT
AT
c u
GC



50%

AT GC
N,
PBAT
DNA
DNA
RNA 1
DNA 1
DNA DNA
RNA
DNA
RNA
RNA
RNA
1 DNA

(CuAAC: Cu-catalyzed Azide
Alkyne Cycloaddition

CuAAC
DNA
CuAAC DNA
3'-azido-ddNTP
(TdT) DNA - 3

3’-azido-ddGTP
DNA 3

TdT  3'-azido-ddGTP

100%

3'-N5-ddGTP
N3

I TdT+

3'-Azido-ddGTP
i) ‘

_ODN + 1nt
XX T 1-oon

TdT 3'-
5[
CuAAC

3’-azido-ddGTP
SPRI

FAM N3

5'-Ethynyl-ODN
N

FAM 'S —

P — Ligated product

CuAAC

DNA
Klenow



Klenow exo-minus

O——
-_FAM
l DNA polymerase

O——
<€ FAM

Pol
+
*

P — Extended primer

— Primer

DNA

1 AR§H5"J L\DNA
(acceptor DNA)

LXGH I T 5
(acceptor DNA)

5' 3
-OH

TdT +
3'-N5-ddGTP

5 3_'G_N3 \\5' 3'

l CuAAC

o—

TdT
DNA

1 DNA

RNA 3'-OH RNA
DNA
5'-pP RNA

DNA
RNA

TdT

TdT dNTP
NTP
TdT
NP 2 4
TdT  NTP
CDNA
TdT NTP
ATP
RNA
1 A$HS/ IADNA LAREHFTH TS

(acceptor DNA) (acceptor DNA)

5' 3
-OH

l TdT + ATP

3
=-rArArA-OH P-m—NH,

l RNA ligase + ATP

3
~rArArA-e——NH,

TdT  RNA
DNA

PBAT GC

PBAT
DNA
DNA
DNA

DNA

AT



Toh H, Shirane K, Miura F, Kubo N,
Ichiyanagi K, Hayashi K, Saitou M,
Suyama M, Ito T, Sasaki H. Software
updates in the Il1lumina HiSeq platform
affect whole-genome bisulfite
sequencing. BMC Genomics 2017, 18, 31.

, 2016, 258,
281-286.
Koike T, Wakai T, Jincho Y, Sakashita
A, Kobayashi H, Mizutani E, Wakayama
S, Miura F, Ito T, Kono T. DNA
methylation errors in cloned mouse
sperm by germ line barrier evasion.
Biol. Reprod. 2016, 94, 128.

s 2015, 34, 258-263.

Yokoyama T, Miura F, Araki H, Okamura
K, Ito T. Changepoint detection in
base-resolution methylome data
reveals a robust signature of
methylated domain landscape. BMC
Genomics 2015, 16, 594.

Colicchio JM, Miura F, Kelly JK, Ito
T, Hileman LC. DNA methylation and
gene expression in Mimulus guttatus.
BMC Genomics 2015, 16, 507.

Miura F, Ito T. Highly sensitive
targeted methylome sequencing by
post-bisulfite adaptor tagging. DNA
Res. 2015, 22, 13-18.

DNA
PBAT ,
39 , 39

2016/11/30~12/2,

An efficient method for
single-stranded DNA ligation - An
alternative approach for shotgun
bisulfite sequencing with PBAT,
poster, Miura F, 1to T, IHEC 2016,
2016/9/7-9,

DNA
PBAT ,
10
, 2016/5/19-20,

, 2016,
p.58-64

, 2016, p.25-31
O
DNA
2016-98101
2016 5 16
O
@
1TO, Takashi

90201326
@
©)

MIURA, Fumihito

50447348
“)



