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Abstract
There is a growing need for novel therapies that actively regenerate impaired organs as an
alternative to organ transplantation. In a previous study, lifespan extension and enhanced
muscle regeneration were achieved in a mouse model of premature aging through in vivo
reprogramming, using genetically modified mice and reprogramming factors—Oct4, Sox2,
K1f4, and c-Myc—based on the induced pluripotent stem cell (iPS cell) induction method,
while avoiding tumorigenesis. The present study aims to establish an adeno-associated virus
(AAV)-based system that enables in vivo reprogramming in various disease model mice,

thereby paving the way for future clinical applications.




ik 98 N 25
[(FFZE i - Hi]
g ds A 4ot L, Iz TRANBREIE RS, FMERKEICH I 222 %
Wil Oct4, Sox2, KIf4, c-Myc (V 7ua 275 2 v 7 /I]T) %2 Hw N1 % 6% i
(iPS M) FHE AL ORI, Esb ol L 2Ma - k2 EdNcBET
2B ORI RA T B UL Mk E - ABRERCEL 2B

B, BHRKOEEXOKI B EOMELRH L, —HT, V7ur 73y 7ol

(1

BoTEBicEIMBOEL (7o X708 IFary FY) 7HEEOKT) WHR
T2zt icHEHL, AkATY 7R s s v S EmMA S 2 (BERNY a2y
IvY) TH&EZMRZ2B I ERAGN TV, EBNEENY s 53 v T
BHEEPELC 0w LMEPS o, COMBEEZRMT 220, HFEHELIEL
TWhEERETE, FX¥H A7)V va&kE L cRZT) 70y 73 v 7RT %2 &%
Bl9d 5 Tet-On 27 o MHARAEFNALBEBBFREY T X2 T, EENTHEHB
Ml - #ORLY 70737z mzs s (RENEHHEY 7077 3v7r)
T, EEAEREEL, REE Y RA0FEMER - HiEEKBICE L LT, 22T
BFRE~> 2208 E L, EHRNEHBEY 70772 3 v 7208 L2 5%
BNNDOBEBEBEFEAT AT LEZMETZ I ERTEIE, BWIRIEH DA RMEZ T

LB TELZOTREVLEEZLL (K1),

TRE2G: tetracycline response M1 £46ARY 7O
element 2nd generation|| ¥ 7 X ~ 7 % H &
EITBELFEA

VAT LBE

RV IOI5307




[#F %8 D i)

ERNNERETFEATZHEEL T, EHREETCEBEFEADEI LS, vy A
TICEDREBEEBMEa IR - LT B ERAETHEZ 7T /Y AV A (Adeno-
associated virus; AAV) CEHFH L%z, V780277 3y 7 HF KDY Tet-On ¥ A7 LI &b
W YN—Z2F b7 42790 Hl@EMEN 7 v 2EEMK T (reverse tetracycline
transactivator; rtTA) Z##EH L 2. BE DO AAV 28 - 8L FEE T L7 R
5T, AENEEHY 7077 v Ik 3BBARICN T 2R
WM 2L 5 2 L 2AMECTEHBEL T2,

AAV BB TEZ2HEHEBETFOV A XICEBHBREH 5720, Tet-On ¥ AT L LE4DD
V77 v SN EEAT A LOICIE, EE 3O AAV IR EERD D T
ML, XAERMOLOFEMIFAZT T2, COMRKBMTBIHNEZERT
I TRACI EDRTPMEBRTHS Ichokd, X0 RN A A E I
V7u o vy eARET S AAV 2T A VLT,

WRELE AAV > 25702 HwTY 7Fa s

(1

YW ARE D & PN in vitro T
MESF M o iPS MBI ICH Y e, Xice Y 2G5 L, DOX #51C kb £#EN
THAEBRT 2 L2MERT S L Ebic, ZWE (MRE, PHRE, WKE) 2507
7 b=~ RAEEL»ZRNRD,

/

EHENEEY 70 753y 72 ET S AAV Y AT AR LK, w7 A
ETN TG HELCEMEMBE SN2 2HMEEL T,
[#53 & % 5)

AP R s fER X D EEFEAMNEKO R AFNENHY 71 77 <

/1

Y7 B LTS AAY O ECERT LI ENTEL, BIELVENL AAV O

EBICHID fHA TE D, invitro TOMN 25 HBITHR > Tw <,

51 A 3k
[1] Riedel S, et al. Procalcitonin as a marker for bacteremia and sepsis in the ED.
Am J Clin Pathol. 2011;135(2):182-9.
[2] Takahashi K, Yamanaka S. Induction of iPS cells from mouse fibroblasts by

defined factors. Cell. 2006;126(4):663-76.




[3] Mandai M, et al. Autologous iPSC-derived retinal cells for macular
degeneration. N Engl J Med. 2017;376(11):1038-46.

[4] Takahashi J. Stem cells and regenerative medicine for neural repair. Curr
Opin Biotechnol 2018;52:102-8.

[5] Mahmoudi S, Brunet A. Aging and reprogramming: a two-way street. Curr Opin
Cell Biol. 2012;24(6):744-56.

[6] Ohnishi K, et al. Premature termination of in vivo reprogramming leads to
cancer. Cell. 2014;156(4):663-717.

[7] Ocampo A, et al. In vivo amelioration of aging hallmarks by partial

reprogramming. Cell. 2016;167(7):1719-33.e12.

A B B b D R
EBS
72 L
[ 75 %8 % ]
HEIGEAE, R EERCOBR2EBXZ T RABEOMELHEBE T REK (2L T 1 2 A
yyav ifkRagRIcE T 2 EEE(EZ BE L T & FREA D M 05z
B). W30 MHAWBERGBHEEYES, JLE. 2025
[R A& —% %]
72 L
[& D ]

L

SBrUEEMEE L, BRSO, BIUOEEE~OERETEL TV 5,




