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Examination of somatic cell reprogramming efficiency with plant gene
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The global epigenetic alteration is induced by the expression of reprogramming fac
tors during the somatic cell reprogramming. To understand of genome-wide epigenetic alteration, it is usef
ul for the elucidation of the reprogramming mechanism. To analyze the genome-wide DNA methylation durin? t
he somatic cell reprogramming process, we performed DNA methylation analysis by RRBS methods. This result
showed tumor cells gained de novo DNA methylation at ESC-methylated region, whereas kidney-methylated regi
on retained their original methylation status. And these tumor cells have no genetic mutation at oncogenes
. These results suggest that incomplete reprogramming can induce the tumor cell by the epigenetic abnormal

alteration. Further, we performed forced expression of reprogramming factors with epigenetic modifier whi
ch derived from plant gene, but efficiency was not dramatically improved.

iPS DNA



4 (Oct3/4, Sox2, KIf4, Myc)
iPS(induced Pluripotent

Stem
iPS
( )
iPS
DNA
DNA
(€H) DNA
DNA
High-throughput sequencer
Mspl
RRBS(Reduced Representation of

Bisulfite Sequencing)
MRRBS (Boyle et al., Genome
Biology 2012)
Bismark
(Krunger et al., Bioinfomatics 2011)

DNA

iPS ES

@

CDNA

pMXs-gw

gateway

(3) MEF(mouse embryonic fibroblast)

MEF
Oct3/4, Sox2, KIf4, cMyc
(OSKM-KH2) MEF
MEF
PlatE
3 ES
ES
DNA
OSKM-KH2
4
iPS ES
DNA
DNA MRRBS
iPS ES
DNA
ES DNA

ESC-methylated genes Kidney-methylated genes

1 1

1
1

1
DNA methylation (%)
0 20 40 60 80 100

DNA methylation (%)
0 20 40 60 80 100

1
1

T T T T T 1T 1T T T 1T 11T LIS S S |

ESC iPSC Normal  Kidney ESC iPSC Normal  Kidney
kidney ~ tumor kidney  tumor

DNA

DNA

Meg3 chr12: 110779205

S T

S ]
<= T | Tumor(137) i
L o |
5 } O Normal kidney
3 g4 ¥ © Tumor (46)
= A Tumor (132)
% g o I Tumor (133)
£ i
2 lﬁg X Tumor (134)
2 g Kidney\\2? & Tumor (137)
a £

o o i

o

- 1500 +1500



DNA

Exome-seq

4 MEF

5
Ohnishi K, Semi K, Yamamoto T, Shimizu
M, Tanaka A, Mitsunaga K, Okita K,
Osafune K, Arioka Y, Maeda T, Soejima
H, Moriwaki H, Yamanaka S, Woltjen K,
Yamada Y. Premature termination of
reprogramming in vivo leads to cancer
development through altered
epigenetic regulation.
Cell. 2014 13;156(4):663-77
doi: 10.1016/j.cell.2014.01.005.

Urayama S, Semi K, Sanosaka T, Hori Y,
Namihira M, Kohyama J, Takizawa T,
Nakashima K.

Chromatin accessibility at a STAT3
target site 1is altered prior to
astrocyte differentiation.

Cell Struct Funct. 2013;38(1):55-66.
2013
https://www. jstage. jst.go. jp/article
/cst/38/1/38 12034/ article

Yamada K, Ohno T, Aoki H, Semi K,
Watanabe A, Moritake H, Shiozawa S,
Kunisada T, Kobayashi Y, Toguchida J,
Shimizu K, Hara A, Yamada Y.
EWS/ATF1 expression induces sarcomas
from neural crest-derived cells in
mice.

J Clin Invest. 2013 Feb
1;123(2):600-10.

doi: 10.1172/J3C163572. 2013.

Semi K, Matsuda Y, Ohnishi K, Yamada Y.
Cellular reprogramming and cancer
development. Int J Cancer. 2013 Mar
15;132(6):1240-8.

doi: 10.1002/ijc.27963. 2012 Dec 17.
Review.

Fujimoto Y, Abematsu M, Falk A,
Tsujimura K, Sanosaka T, Juliandi B,
Semi K, Namihira M, Komiya S, Smith A,
Nakashima K.

Treatment of a mouse model of spinal
cord injury by transplantation of
human  induced pluripotent stem
cell-derived long-term self-renewing
neuroepithelial-like stem cells.
Stem Cells. 2012 Jun;30(6):1163-73.
doi: 10.1002/stem.1083.

3
Ohnishi K, Semi K, Yamamoto T, Shimizu
M, Tanaka A, Mitsunaga K, Okita K,
Osafune K, Arioka Y, Maeda T, Soejima
H, Moriwaki H, Yamanaka S, Woltjen K,
Yamada Y.

Premature termination of
reprogramming in vivo leads to cancer
development through altered

epigenetic regulation.
ISSCR 2014/06/18-21 Canada, Vancouver
, 5 Woltjen Knut,

Analysis of genomic imprinting during
iPS cell derivation
2014/05/27-30,

, Woltjen Knut,
DNA
2013/05/30-31,
2
2013
238
MOOK
2013, 288
0



http://first.lifesciencedb. jp/archiv
es/8458

iPS ~
https://www.cira.kyoto-u.ac. jp/j/pre
ssrelease/news/140214-095605. html

@
SEMI, Katsunori
iPS
90633058
@

®



