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Investigation of minimum invasive fusion surgery using injection of novel
induced pluripotent stem cells cell
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This study aimed to investigate the novel iPS cells, which can produce two
types of protein; the bone morphogenetic protein-2 (BMP-2) to promote the bone fusion strongly, as
well as the herpes simplex virus type 1- thymidine kinase (HSV-TK) to cause apoptotic cell death by
ganciclovir administration. This novel iPS cell will allow spine surgeons to perform posterolateral
lumbar spine fusion only with injection, instead of with current high invasive surgery. This study
had started from 2014. During 2014-2016, we created the DNA vector to deliver the nucleic acids
including the gene of BMP-2 and HSV-TK into nuclear of the target cells. Additionally, we confirmed
the production of BMP-2 and HSV-TK from the myoblast cell of mouse, which was inrtoduced the genes.

Hereafter, we are planning to introduce our vector to iPS cell, after the research to enhance the
productivity of protein by the introduced cells.
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BMP-2:
Homo sapiens bone morphogenetic protein 2 mRNA,
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JM. Wozney, Science 1988

T.Hayashi, Cell Transplantation 2012

ATK:
Human herpesvirus 1 gene for thymidine kinase,
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B.Salomon, Molecular and Cellular Biology 1995
T.Lim, PLOS ONE, 2013
F.Cheng, Biometerials 2012

BMP-2
internal

IRES

C2C12 Lipofection
7 GFP
BMP-2
4 7 14
HSV-TK DNA 4
GCV
DNA 7
80
1.6p g/ml
2
2
RHyL—F - RHG—F A+

GCV-

GCV+

(1.6pg/ml)

Hoechist

100

BMP-2
BMP
ELISA
Enzyme-Linked ImmunoSorbent Assay
BMP-2
C2C12 BMP-2
DNA 4 40ng/ml 7
30ng/ml
C2C12
50ng/ml BMP-2
ALP
3 ELISA BMP-2
BMP (ELISA)
60
50
40
E
Eﬂ 30
20
10
0 - —
Cont (Day4) Dayd Cont (Day7) Day7
Lipofection
DNA
BMP-2
DNA
C2C12 BMP-2
ALP ELISA
iPS



o

&)

SUZUKI, Akinobu

00445016

NAKAMURA, Hiroaki
60227931
TERAI, Hidetomi

20382046




