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We used a novel method involving transposons to screen and identify drug-resistant genes.
Transposons are DNA sequences that move from one location on the gene to another. A modified
piggyBac transposon was designed as an insertion mutagen, and a cytomegalovirus (CMV)
promoter sequence was added to induce strong transcription. When the transposon is inserted to
the upstream of a certain gene, the gene will be overexpressed while when intserted down or
intragenically, it will be downregulated. After establishing a transposon-tagged cell library, we
treated cell lines derived from Hepatocellular carcinoma. We performed splinkerette PCR and
TOPO cloning on the resistant colonies. Bacterial colonies were sequenced, and next-generation
sequencing was used to identify the overexpressed/downregulated sequences as candidate genes
for Sorafenib resistance. We identified several candidate genes from 30 resistant colonies.
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We used a novel method involving transposons to screen and identify
drug-resistant genes. Transposons are DNA sequences that move from one location on the gene to
another. A modified piggyBac transposon was designed as an insertion mutagen, and a cytomegalovirus
(CMV) promoter sequence was added to induce strong transcription. When the transposon is inserted to

the upstream of a certain gene, the gene will be overexpressed while when intserted down or
intragenically, it will be downregulated. After establishing a transposon-tagged cell library, we
treated cell lines derived from Hepatocellular carcinoma. We performed splinkerette PCR and TOPO
cloning on the resistant colonies. Bacterial colonies were sequenced, and next-generation sequencing
was used to identify the overexpressed/downregulated sequences as candidate genes for Sorafenib
resistance. We identified several candidate genes from 30 resistant colonies.



(transposition)

) (
)

Barbara McClintock

1940

Sleeping Beauty( ),
piggyBac( )

Massachusetts General Hospital Dr.
Chen 2

CMV

(pPB-SB-CMV-puro-SD)

CMV
1000
10000
1000
Dr.Chen CMV
50Kbp

(transposon tagged cell :
TTC)

(1) Transposon tagged cell

)
(3)
(4)
Q)
CMV
CcMV

transposon tagged cell (TTC)
TTC

MTT assay

(1) Transposon tagged cell

chemical transfection

Cmv



transposon tagged cell (TTC)

(
) HepG2, Hep3B, PLC/PRF/5, TE-4,

TE-15

® ( )
MTT assay
TTC single
cell
TTC
®
DNA
Cmv

Splinkerette PCR
DNA TOPO

DNA Basic

Local Alignment Search Tool (BLAST)

TTC

Cmv

(pPB-SB-CMV-puro-SD)

pPB-SB-CMV-puro-SD

double transfection 1000
TTC
TTC
HepG2, PLC/PRF/5 Hep3B
MTT assay
TTC
HepG2 10 PLC/PRF/5

20
DNA

DNA

Splinkerette
PCR DNA

DNA Basic
Local Alignment Search Tool (BLAST)

NEXTBIO RESEARCH
NextBio database system

TE-5, TE-15
TTC

MT-CO1
MT-CO1

caspase cascade

1

1) Tsutsui M, Kawakubo H, Hayashida T,
Fukuda K, Nakamura R, Takahashi T, Wada N,
Saikawa Y, Omori T, Takeuchi H, Kitagawa
Y. Comprehensive screening of genes
resistant to an anticancer drug in
esophageal squamous cell carcinoma. Int J
Oncol. 2015 Sep;47(3):867-74. doi:
10.3892/1j0.2015.3085.

2
D -
22
2013 7
11 12
)
49 2016
3 25



o

@

®

*

Abe, Yuta

70327526

Hayashida, Tetsu

80327543




