14

2018, 12/26 ( )

iPS (CiRA)

(Hotta Akitsu)







OcElsiver

(DMD)

113)

31 &5

3,500
250,000

: Manifesting carrier



(XCI)

(DMD 3-8%)

Skewed XClI Skewed “



U

m —
1
-
| B
RTT#= g
- N =

Rett
. ( 156)
e 99.5%
. 5,000
e X MECP2
— Lethal
— Skewed XCI
A \/ A S b
£ g % F
Skewed XCI Skewed



XCI

(XX)

(XCI)

G chrX
Cer remrery
I

C
=]
n
1]
o
g
L
o
m
=
(U]
1]
E
)
L

mEn o rrmmini 1 nni [ IDNI AN RO DR |

< v nom e LM m

< lmamao TN T RN BT

16C. 75 soman

[Petropoulos S et al., Cell, 2016] B0 40 G W 100 B A9

X 2 (XY)

X
(X chromosome inactivation: XCl)
X-SCID

ch"X pesrica (Wbg)

X

X



[Sahakyan A, Philos Trans R Soc Lond B Biol Sci. 2017]

ES/iPS XCl
XCI



XC]

A e a LY
F AN
hee N 4
O By B G
NV, 8.4 i " Precursors

' Epiest ) 7™~ Epiblast

Y

WA

Development

!

Implantation

Cm. R KR AW R

— XQXQ w— g Xpj m— XX —- XaXi

L BE - BN s

- XaXa - = = P XaXi
A XistXIST
X3 R TE
AAm  XACT
Xi Xa Xa
[Cantone. )., Transl Genet Genom 2017] el ® H3K27me3

: Xist RNA  XCl
: XIST RNA XCl
( ES/iPS ) XACT RNA

[VallotCetal., Nat Genet, 2013]

XCI XCI
XCI



XCI

e XCI
Skewed XCI
In vitro XCI
XClI
XCI
o XCI
XClI XClI

X = | e

X 00 = o

= fi-w



21 XIST(

XCI

(chr 21 trisomy)
(chr 18 trisomy)
(XXY)

[JiangJ.etal., Nature, 2013]
[ChiangJCetal.,, Nat Commun2018]

XCl )

XCI

SMN2

12 mg: 932

10



DNA

 Angelman
e Silver-Russell

e Prader-Willi
e Beckwith-Wiedemann
. (Retinoblastoma)



Hnr\'[ - \NHEJ

End resection

End protection

™ el
Repair mechanism HR SST-R MMEJ cNHEJ NHEJ
Gene editing strate i i Indel
ining gy Knockin Knockin PITCh
Knockout
Targeting molecule m— - a——
X X XX X X ‘
Target locus N— — W— — W— — — 1 — —
Modified allele I  E—  E—— e e
Insertion Insertion Insertion Deletion Insertion
[DannerEetal.,, Mamm Genome. 2017]

12



DNA
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» Hsu PD etal., Nat Biotech, 2013
(TALENS/CRISPR in 293T cells)

Cradick TJ, et al., Nuc Acids Res, 2013
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 LinY etal., Nuc Acid Res, 2014
(CRISPR in HEK 293T cells)

 Tsai SQ et al., Nat Biotech, 2014
(CRISPR in HEK 293 and U20S cells)

« Liang P et al., Protein Cell, 2015
(CRISPR in Tripronuclear zygotes)

« Schaefer KAet al., Nat Methods, 2017
(CRISPR [plasmid + RNP] in mice)
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e VYusa K et al., Nature, 2011
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e Qusterout DG et al.,, Mol Ther, 2013
(TALENSs in immortalized myoblasts)

« Smith C et al., Cell Stem Cell, 2014
(CRISPR iniPS cells)

* Veres Aetal., Cell Stem Cell, 2014
(CRISPR in ES/IPS cells)

 Suzuki et al, Cell Stem Cell, 2014
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« LiHLetal, Stem Cell Reports, 2015
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[Rossant J, Tam PPL., Cell Stem Cell, 2017]
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