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Establishment of genetically engineered mouse creation foundation based on a new
concept
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Embryonic stem cells (ES cells) are derived from the inner cell mass of
blastocysts (early embryos). These cells are pluripotent, which means that they can develop into almost
any type of tissue. ES cells are used for more precise modifications of the mouse genome. We have
previously developed Sendai virus (SeV) vectors that replicate in the form of negative-sense
single-stranded RNA in the cytoplasm of infected cells and do not go through a DNA phase. Here we report
that the SeV-mediated gene transfer into murine ES cells was very efficient and stable. This technique
makes it possible to insert as well as remove or modify DNA sequences. Knock-out, knock-in and
conditional mutant mice can be produced with this method.

RNA



B X C—-19, F—-19, 2z—19 (3ti#)

1. WFEBMEE IO &

INET, BU¥ A TAINADOMEZ R
@SeV)DHWFFEEHED . Z DAY DT & —
WK DRRIRAFZE 2 i L C & 7=, F7=. il
DI TR, Vel b on
Do bFEEZ TIL, rSeV DEYLZ D H DI
MRS ~EE LW ERHG N E o
77 BT, rSeV HKY: ESHia X v | fesedsA
IR RFRHEZR A2 TRTZ &R, BENREAE
THZENHLNE o7, ZHIZEIG ., #
J'E Cl s 723 BT 5 rSeV ([ZH~ D4k
W FEBEH T LIcky, B{EIrOED
R AR L 2 F U R A RE G S A
ForTo 2P z=mw <R (LLF.
rSeV-TG v~V R) R/ v I Xy~ AufE
MTEHZ LE2EW®T D,

2. WMHEOBEM
AWFFETlE, rSeV-TG ~ 7 A ERk 1L % A%
fb«7vbha—fdT52 ik, &<%H
LW EOEE T HiE~ v 2 DAIH I %
Mt 52 LB E LT,

3. RO Ik

(1) _7 &2 —DERITIE

A TANRAEE 2=y N EERT D
702, T7T 7rt—%—, 77 A#H RNA
DB SN D L) ICikit&anizkr ¥4 v
A LA cDNA, U RV A LiEfs+ % Z DIEIC
EF4 5 DNA %, pUC18 77 A 2 RIZHA
L. B HA DA NAT ) LT 5 AED
cDNA Z&3 77 A3 F pSeV (H&EHELEL
7=o pSeV (+) % ~_— 2|24\ 3k B B8 nF D F
BHAHES L 51T, pSeV (D SeV V — & —
Bld & NP i fs 1 DM Not I il BREZ
FRHIN A S 18RO/ n=—0 7Y
A4 &AL SeV 7/ 5 cDNA 77 A2
K pSeV18+b(+) Z#/E#RL, bz, B &4
A A (SeV) &K%~/ . cDNA, PCR %
Z T pSeV18+b(+) X 0 K& fn1-
(M,F,HN) %R\ CHERE L, & REA SeV
77 2 cDNA Z##5 (dF TIE F O A KA,
3RETIILT), S HIZ, pSeV/dF
(pSeV/dFAMdHN) 7 % —D s+ K%
AL B Rz EE (GFP Ein 1) AL, X
7 B4 —F 7L — |k pSeV/dF-GFP,
pSeV/dMdFdHN % {E#,

pSeV/dF-GFP7» HrSeV/dF-GFP & 1ERL T~ 5 72
W, TTRV AT —BERET LM T Y
F=T A NA (VIFT-3) % /LBl K
LLC-MK2 iz j&Ysté, pSeV/dF-GFP & T7
7nE—X% Xk FTNP, P, L} O'F (3 Ki
TIHEHIIM, HN) % o R Ex R8T 57
F 2 2 F%&[FFZLLC-MK2 gz k5 > 2
Txlyard5HZEIiCkY

rSeV/dF-GFP(or AMdFdHN-GFP)~X 7 % —
— RE{ERLL k&L TWBF (or F,M,HN)
BETFEDILIT ANV AEYRC VA THDT-D,
SeV-F% > 37 B & ke IR BL LR # —
W R T U RIHSR T DRy =T I

(LLC-MK2/F/Ad or
LLC-MK2/M/F/HN/Ad) Z1EH L THREEY
rSeV/dF -GFPor rSeV/dMdFdHN-GFP % {E
K95,
@2rSeV(RIG-1C)/tsdF-GFP D {ERY:

rSeV/AF IZHEEM 2B I T2 LR %
AL THER L 7= rSeV/tsdF-GFP 12 RIG-1T
DRIFV bRTT 47 THDRIG-IC Ex
T A L. pSeV(RIG-1C) /TsdF-GFP % {E#l
L7, DWT, fiftO LI T ATy
vavicky, Ny —— FAERERL,
LLC-MK2/F/Ad % N THLREEFE 24TV
2 —DIER AT 5 1=,

(2) RNANUI—FD /) w7 X
QRIG-I DRI F U "X HT 4 T ThD
RIG-IC 3BT B~ ¥ — & AERK (LI,
rSeV (RIG-IC)/TsdF-GFP)

QES MifIZ rSeV (RIG-1IC) /TsdF-GFP %
MOI=50 C 1 BEf&YL X, T D% T25 7 7 A
SN TR, GFP PR ES iz vy 7 7 v 7
L. Blastocyst injection i L. KKk~
A A NI I &2 B A,

4. FFFERLE:
(1) T2 Z—2 2T LOEEL
BRI, rSeV/dMdFAHN (77 A /b A i A K k4
LHIEEREE T2 TEXRET D) 220 T,
Ry B — BN BRI BV TH A X —iR
Rz, B EO A2 Rt L7z fE R, &
PEBIGRR T Ay — R 4 —DE %
FHRLL . RERIRE RO REM A LR T 5 2
LIV HAH—DENRT H—ERDNA]
BB & 7o Tz,

(2) RNANUI—FD /) w7 X

ES #Hfai rSeV (RIG-1C) /TsdF-GFP % gy
=, GFP [ ES Mif@h S BRI A L 7= GFP
Bt~ o A DIERRIZ B LTz, IRFL2R, M
. sz &2 T CTRE O R W EERISAEN
o (M), LLARnb, A%y
M CRMEENEL Lz, S, RNA ~ U B —
Yo/, v 7 Xy CREMAEFEERO LN
F. RNA ~U I —B LSO & DR D F
HAFICEELTWS EEX BN,



%] : GFP Btk ES fl D & HRFE 4 L 7= GFP B
M= 2

5. ERRERLE
(WFFeiRFE . WFZEsHE R OV HERF 22 512
=)

GdEssamsc) B 11 )

(DYonemitsu Y, et.al,

DVC1-0101 to treat peripheral arterial
disease: Phase I/Ila, open-label, dose
escalation clinical trial. Molecular
Therapy 21: 707-714, 2013. (&#HA)

©@8Saito S, Harada Y, ..., Yonemitsu Y.
Ex vivo generation of highly purified and
activated NK cells from human

peripheral blood. Human Gene Therapy
Method 24: 241-252, 2013 (& #A)

(®Kobayashi M, ..., Yonemitsu Y.

Prognostic factors related to add-on
dendritic cell vaccines on patients with
inoperable pancreatic cancer receiving
chemotherapy: a multicenter analysis.

(EFA)

@Kyuragi R, ..., Yonemitsu Y.

BubR1 insufficiency impairs vascular
smooth muscle cell proliferation and
inhibits neointimal hyperplasia in mice.
Arterioscler Theromb Vasc  Biol
35:341-347, 2015. (&#HiA)

(®Kasagi Y, Harada Y, ..., Yonemitsu Y.
Peritoneal dissemination requires an
Spl-dependent CXCR4/CXCL12
signaling axis and  extracellular
matrix-directed spheroid formation.
Cancer Research 76:347-57, 2016. (&
A)

(%K) Gt 8#F)
Ok 5 Fn

BiEHE 3

[ 75— 34 F a2 — a2 5%
~NORSNT AL —Y g F A BT
%013 [ BRI FRBE 74— T A
2013.2.3. (i)
@K1 5 Fo

BiEE2 .

(7 =2 U — SRR DO b
TUAL—=va Y —F

£ 113 |8l B AR A2 E Pl = 2013.
4.11-13. (f&[H)

A1 5 Fil
T =TI F—
[FGF-2 OAREMEZFIH L7 RNA /S A
A EIES OB « LA L ERK

%5 M HAAGHRE TSRS
2013. 7.11. (FL#B)
@K1 5 F
VURT T NT TIE FAENETE O AR
[ % #4275 9% 1Z PAD @ clinical
endpoint Z R TE 57 ? |
B 21 B AAMEEYES:S
9.26-28. (KBR)
&K1 5 Fi
RANVT 4 ATy g TIEFA~ e
MO BRI E T
e T EA1L PAD o= RaRA >k
BIERTE 51?2
% 5 [ Molecular Cardiovascular
Conference II. 2014. 9.5. (3 7)
OE St
URTY T A
A T iR R H B A iR A
DVC1-0101 ®BA%E )

2013.

% 88 o] H ARSKHI- A4S 2015. 3.18-20.
(4 R)

DA & Fo

IRRIVT 4 ATy va s TRISE - R
BIRK & PE T |

A D8RS - AR PR EEIRIC 31T 2 PE:
HHE |

F 29 HAAREFZESKRS 2015 2015.
4.11-13. (#R)

@A # Fn

VURY T N4 TIPS ML R B —F o
J a3y —|

#7# [Overview: recent advances on the
vector technology of iPS cell research |

7 21 [ A ARBE IR TFERE 2015.
7.24-26. (KFK)

(XEF) Gt 6ff)



OHEF BT, K 5 Fn
EEE M TIRE - 2W o R & 5
LWWESES - 2RO BR%]
AR MR AERE IR
FepfiiE i =% pp310-314, 2014

O, K &

EEE (BB IR - 2RO EICmEIN & #r
LW EZES - 2o BR%S ]

3T B TIREEORKRBRT 1
DHEz I

FAfr G i = fw pp422-424, 2014.

@Tanaka M, Taketomi K, Yonemitsu Y.
Therapeutic angiogenesis: recent and
future prospects of gene therapy in

peripheral artery disease.
Current Gene Therapy 14:300-308, 2014.

@FRFNE— K &5 1

Round Table Meeting [ IfiL % 7 /5 PR EHF 5
DHEA | 8 oy FEERITEHE 11:147-154,
2013.

G P HEA- K&
PEERSLNEL [bFGF |12 L 2l s 118Dl
PR Bl#aEimtt 76:460-465, 2014.

OE ST =T

EHA ) X—ra VAR Yy hT— 2 O
weERE
[EPEREEPESTH RNA 7 A L AN & —
(2 R 2 I R v S D B 5 |

e K FE M OF AT & BR K BE MM 43
(sup.XXXV):241-244, 2015.

(P 3 M PE A )
OmBRPL Gt o )

SHFE
T
HERIF
TS
iR e
HFE4A B -
EWNADH]

ORI Gt 0fF)

SHFE
T
HERIF
TS
CiSE e
B4R A
EWNADH]

(Z D)
R b
http://lits—tr. org

6. WAL

() BFgefRE

ki 51 (YONEMITSU, Yoshikazu)
JUIN K« REFZPeSREIFTERE - 2%
FgeE &5 - 40315065

(2) Wrge oz

JEH &% (HRADA, Yui)
JUNKRT: - REFPEsEFIrIEpe - B
Wr7e& %5 : 00608507

(3) MR TEE
( )

et &S



