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Suicide gene therapy based on the herpes simplex virus thymidine kinase
(HSVtk)/ganciclovir (GCV) is an efficient strategy for treating malignant gliomas. In the present
study, we evaluated treatment with multilineage-differentiating stress-enduring (Muse) cells,
endogenous non- tumorigenic pluripotent-like stem cells, as carriers of the HSVtk gene. HSVtk
gene-transduced human Muse cells (Muse-tk cells) showed a potent in vivo bystander effect and
migratory activity toward glioma cells. Intracranial U87 gliomas in nude mouse brains injected
intratumorally with Muse-tk cells followed by intraperitoneal GCV administration were significantly
reduced in size within 2 weeks. These findings suggest that intratumoral Muse-tk cell injection
followed by systemic GCV administration is safe and effective, and that allogeneic Muse-tk
cell-medicated suicide gene therapy for malignant glioma is clinically feasible.

glioma gene therapy stem cells bystander effect migration viral thymidine kinase gancic
lovir



1 x 10° Muse-TK
Muse-TK :tumor 1:1
1:64 GCV
(30 mg/kg/day) 10
lucuferin
30
Nude mouse U87-luc 1
x 10° 7
Muse-TK 1x10°
GCV (30 mg/kg/day)
Iucuferin
(Herpes simplex
virus-thymidine kinase, HSVtk) Muse-TK
(GCvV) Muse
Nude mouse U87-luc
1 x10° Muse-TK
GCV 1 x10° GCV (30
mg/kg/day) 10
lucuferin
HSVtk/
GCV system
in vitro
GCV Muse-TK :tumor
1:1 1:64
U87 U251
in vitro
in vivo
60 GCV
Muse-TK:tumor 1:1 1:32
in vivo
Multiliniage-differentiating  stress  enduring
(Muse) GCV Muse-TK
GCV
Muse HSVtk/ GCV p<0.05
60 GCV
p<0.001) 10 4
200
Muse-TK in vitro
Muse-TK
Muse Muse
Nude mouse
(HSVik) GFP Muse-TK GCV
Muse
Muse-TK-GFP p<0.05 p<0.05
Muse-TK
us7, U2s1; 5 x 10° Muse-TK
Muse-TK :tumor 1:1 1:128
GCV (2 pg/ml)
in vivo Muse
In vivo HSVtk/GCV
luciferase ug7 U87-luc
nude mouse U87-1luc




Muse HSVtk/GCV

6
Kawaji H, Koizumi S, Sakai N, Yamasaki T,
Hiramatsu H, Kanoko Y, Kamiya M, Yamashita S,
Takehara Y, Sakahara H, Namba H: Evaluation of
tumor blood flow after feeder embolisation in
meningiomas by arterial spin labeling perfusion
magnetic resonance imaging. J.Neuroradiol 40
(4): 303-306, 2013
Sakai N, Koizumi S, Yamashita S, Takehara Y,
Sakahara H, Baba S, Oki Y, Namba H: Arterial
spin-labeling  perfusion  imaging  reflects
angiogenesis in  non-functioning  pituitary
macroadenomas. AJNR Am J Neuroradiol 34
(11): 2139-2143, 2013
Yamazoe T, Koizumi S, Yamasaki T, Amano S,
Tokuyama T, Namba H: Potent tumor tropism of
induced pluripotent stem cells and induced
pluripotent stem cell-derived neural stem cells in
the mouse intracerebral glioma model. Int J
Oncol 46 (1): 147-152, 2015
Koizumi S, Sakai N, Kawaji H, Takehara Y,
Yamashita S, Sakahara H, Baba S, Hiramatsu H,
Sameshima T, Namba H: Pseudo-continuous
arterial spin labeling reflects vascular density and
differentiates angiomatous meningiomas from
non-angiomatous meningiomas. J Neurooncol
121(3): 549-556, 2015
Kawaji H, Tokuyama T, Yamasaki T, Amano S,
Sakai N, Namba H: Interferon-p and
temozolomide = combination  therapy  for
temozolomide monotherapy-refractory malignant
gliomas. Mol Clin Oncol 3(4): 909-913, 2015

Namba H, Kawaji H, Yamasaki T: Use of
genetically engineered stem cells for glioma
therapy. Oncol Lett 11 (1): 9-15, 2016

Yamasaki T, Wakao S, Kawaji H, Koizumi S,
Sameshima T, Dezawa M, Namba H: Genetically-
engineered multilineage-differentiating  stress-
enduring cells as cellular vehicles against
malignant gliomas. Mol Ther Oncolytics, in press

5

Potent in vitro bystander effect and migratory

activity in the suicide gene therapy using Muse

cells transduced with herpes simplex virus

thymidine kinase gene and ganciclovir. 19
2013.7.4-6

Potent in vivo bystander
effect of the suicide gene therapy to glioblastoma
using Muse cells transduced with herpes simplex
virus thymidine kinase gene and ganciclovir.

20 2014.8.6-8

HSVtk

Muse
. 74
2015.10.14-16

Genetically-engineered
multilineage-differentiating stress-enduring
(Muse) cells as cellular assassins against

malignant gliomas. 22
2016.7.28-30
HSV Muse
. 75
2016.9.29-10.1
0
o 1

2015-503024
2014 2 27

o
NAMBA HIROKI

60198405



@
TOKUYAMA TSUTOMU

90313957
AMANO SHINJI
70464138

®
DEZAWA MARI

50272323

*



