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Development of minimum invasive spinal fusion using controllable iPS cell
injection
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The aim of this study is to develop for minimally invasive spinal fusion
procedures by iPS cells injection carrying osteogenic protein 2 and herpes simplex virus type 1
thymidine kinase genes. Firstly, we were trying to establish an experimental method at the cellular
level using immortalized mouse myoblast cell lines and osteoblast precursor cell lines derived from
mouse calvaria rather than iPS cells. Selective apoptosis of cells transfected with genes by
addition of ganciclovir has already been demonstrated, but their osteogenic capacity is inadequate,
and we are currently working to address this issue. If we can confirm sufficient osteogenesis at the
cellular level, we plan to validate spinal fixation by cell injection in rats and further
experiments with iPS cells.
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BMP2 HSV-TK internal ribosome entry site (IRES) pcDNA 3.1
vector (invitrogen, USA)
@
iPS C2C12
MC3T3-E1 10%FBS DMEM
Lipofectamin3000 (invitrogen, USA) Lipofection
48 selection G418 (invitrogen, USA)
selection 10-14

(3) Real-time polymerase chain reaction RT-PCR

BMP2 RT-PCR RNA
RNeasy Mini Kit (QIAGEB, USA) 300ng  RNA High-Capacity RNA-to-
cDNA™ Kit (Applied Biosystems, USA) cDNA 7500 PCR
Applied Biosystems, USA) CDNA SYBR Applied Biosystems,
USA RT-PCR MRNA AACt glyceraldehyde-3-
phosphate dehydrogenase GAPDH Primer BMP2

5 GGCTACCACGCCTTCTACTG 3" , 5 GTTCTCGTCCAGGTACAGCA3’ , GAPDH 5’ TGTGTCCGTCGTGGATCTGA
3, 5 TTGCTGTTGAAGTCGCAGGAG 3

) (ALP)
BMP2 ALP C2C12
MC3T3-E1 3-10 ALP
BMP2 (50, 100, 200 ng/ml) 10
PBS RIPA buffer
4 15 15,000rpm ALP LabAssay ALP (Wako,
Japan) 405nm

BCA protein assay (Thermo Fisher, USA)



(5) GCv

6-well dish 3.0x 10° GSV 1.6 ug
/ml, 16 ug/ml 7 14
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