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Generation of transplantable and gene therapy model rats using IL2 receptor gamma KO
rat derived from rat pluripotent stem cell
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We generated a model rat of the X-linked serious case combined immunodeficiency di
sease (X-SCID) by homologous recombination with IL2 receptor gammma gene using rat pluripotent stem cells.

T cells, B cells and natural killer cells and the thymus were decreased in the X-SCID rat and it showed t
he serious case immune deficiency disorder.

It was suggested that the X-SCID rat was useful as a model of the cell transplantation of a neoplastic cel

I of human and mouse hematopoietic stem cells, even though the human hematopoietic stem cells were not abl
e to reconstitution.

X-SCID ES iPS 1L2 Yy



Embryonic stemcells ES

ES
ES
GFP
germline transmission
Qi-Long Ying  Cell, 2008
ES
iPS
,Takahashi, Yamanaka Cell, 2006
ES
iPS
Sheng Ding  Cell Stem Cell,
2008 2010 ES Zinc-Finger
Nuclease ZFN IL2rg

target-region
X-SCID
Mashimo  PLos One, 2010 ZFN

target-gene off-target gene

iPS

germline transmission

iPS germline

transmission

ES/iPS

1)

ES ES
induced pluripotent stem
cells(iPS ) X
X-SCID
(2)

germline transmission
ES/iPS IL2
y IL2rg
(homologous recombination)
X-SCID
X-SCID

germline transmission

ES/iPS
ES Hirabayashi Mol.
Reprod. Dev. 2009
iPS
germline transmission (1
EGFP
founder EGFP
germline transmission
germline transmission ES/iPS



X-SCID

( ) iPS

Founder
X-SCID
IL2rg 7-8
pDNA
ES/iPS
PCR
IL2rg
X-SCID
IL2rg ES/iPS
Wild type Blastcyst
injection
Wild type X-SCID
SPF
Tcell Bcell NK
cell
« )
Litter mate Wt¢ IL2rg KO 3
0 0.1%
oo [ 22l .
45RA 33.5% —34%

161 |

CD45RA

( ) T.B,NK
4
T NK
X-SCID
4
«( )
IL2rgKkO-tumor-Jurkat
400 -
NE A IL2rgKO (n=3)
3009 w2
L
& 200 4
E 100 4
=
0 -+
0 1 2 3 4 5 6 7
Weeks
(¢ )
Gy X-SCID
Gy
C57BL/6
G X-SCID KO
20



—~

mouse CD45 (%)

mouse BM transplantation

——————a

) / KO 7Gy

4)
Gy
Gy
X-SCID
X-SCID
MNC
CD45
X-SCID
X-SCID
IL2rg
IL2rgKO  X-SCID

IL2rg

X-SCID

5

Yamamoto R, Morita Y, Ooehara J,
Hamanaka S, Onodera M, Rudolph KL, Ema H,
Nakauchi H., Clonal analysis unveils
self-renewing lineage-restricted
progenitors generated directly from
hematopoietic stem cells.

Cell. 2013, , 154(5):1112-26.

Hamanaka S, Ooehara J, Morita Y, Ema H,
Takahashi S, Miyawaki A, Otsu M, Yamaguchi
T, Onodera M, Nakauchi H., Generation of
transgenic mouse line expressing Kusabira
Orange throughout body, including
erythrocytes, by random segregation of
provirus method.

Biochem Biophys Res Commun. 2013 ,
435(4) :586-91.

Yamaguchi T, Hamanaka S, Kamiya A,
Okabe M, Kawarai M, Wakiyama Y, Umino A,
Hayama T, Sato H, Lee YS, Kato-ltoh M,
Masaki H, Kobayashi T, VYamazaki S,
Nakauchi H., Development of an all-in-one
inducible lentiviral vector for gene
specific analysis of reprogramming. PL0S
One. 2012 7(7):e41007.

Ghosn EE, Yamamoto R, Hamanaka S, Yang
Y, Herzenberg LA, Nakauchi H, Herzenberg
LA. Distinct B-cell lineage commitment
distinguishes adult bone marrow

hematopoietic stem cells.



Proc Natl Acad Sci U S A. 2012 ,
109(14):5394-8. Epub 2012 Mar 19.
Hamanaka S, Yamaguchi T, Kobayashi T,
Kato-Itoh M, Yamazaki S, Sato H, Umino A,
Wakiyama Y, Arai M, Sanbo M, Hirabayashi
M, Nakauchi H. Generation of
germline-competent rat induced
pluripotent stem cells. PLoS One. 2011,
6(7):e22008.

1
Sanae Hamanaka,

GENERATION OF GERMLINE COMPITENT RAT
INDUCED PLURIPOTENT STEM CELL,
ISSCR 9th Annual Meeting, June 15 - 18,

2011, Toronto, Ontario Canada

o
HAMANAKA SANAE

40511415

&)

®



