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HCA
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TSCER122 dG-C8-PhIP
164
6 dG-C8-PhIP 4.2%
2 1.4% 5.6% dG-C8-PhIP
dG-C8-PhIP dG
1.7% dG-C8-PhIP
3
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2.4% 0.6%
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DNA
DNA
NER DNA
NER
NER GG-NER
NER TC-NER 2
DNA
TC-NER

HCA

GG-NER

dG-C8-PhIP

DNA
GG-NER
TC-NER

GG-NER
TC-NER

XPC XPC
ERCC6 CSB

KO Kl
TATAM

(o}
?Hs
D
P N
N
(o) OH

OH

dG-C8-PhIP DNA

TSCER122 TK6
Honma, M. et al,
Environ. Mol. Mutagenesis 42, 288-298 (2003)
Yasui, M. et al., DNA repair 15, 11-20 (2014)
XPC KO TSCER122
CRISPR/Cas9

uv ERCC6
TSCER122 ERCC6 CSB
K337* Kl

Troelstra et al, Cell 71, 939-953 (1992)
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uv
10% JRH Bioscience 200 pg/mL
( ) 100U/mL
100 pg/mL
() RPMI
() 37 5% CO2
PhIP
PhiP CAS NO.
105650-23-5 DMSO
S9mix

()

0 25 5 7.5pg/mL
0 1 2 3ug/mLL Duc etal., Mutat. Res.

486, 155-164 (2001) 1000
rpm, 5
1000 rpm, 5
10%
8
cells/mL 1.6 cell/ 96
2
PhIP
( 1x108cells/mL) 5mL
RPMI-0 3.3mL
S9 mix 1.5mL
PhIP 0.2 mL
10 mL
Cloning
efficiency (CE)
EW
T™W N
N
=16
CE In EW TW N



CE

PhIP

113

? 5x106 cells

CE CEx

RS %
DMSO 100 %
Dunnett

RS (%) CE
CEx100

dG-C8-PhIP

dG-C8-PhIP

PCR 5-
Arakawa, T. et
al., Anal. Biochem. 416, 211-217(2011)
PhIP

Yasui, M. et al., DNA repair 15, 11-20 (2014)
dG-C8-PhIP
DNA
Takamura-Enya T. et
al., Chem. Res. Toxicol. 19, 770-778 (2006)
DNA

()
TK

dG-C8-PhIP
PCR
3
PCR
DNA

DNA

pvITPhIP

PCR
PCR 4
PCR 5

DNA

Yasui, M. et

al., DNA repair 15, 11-20 (2014)

TSCER122 TK

TK 5
I-Scel
TATCCCTA

I-Scel
I-Scel

I-Scel

DNA

MselR

TK [/
HAT

TATAM
/ TK6

18 bp 5-ATTACCCTGT

pCBASce

DNA

Msel

TK |/

TK

TATAM Tracing DNA

adducts in targeted mutagenesis

pTK15

Honma, M. et al.,

Environ. Mol. Mutagen 42, 288-298

TK

5’
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Lonza Cell Line Nucleofector
5x106 cells/100 pL
TSCER122 pCBASce 50 pg ~ pvITPhIP
ng
75 cm2 3
37 5% COz2



1 5x108cells/mL HAT
96
TK [/
DNA
dG-C8-PhIP
BssSI
5’_
CTCGTG CACGAG-3 dG
dG-C8-PhIP
DNA
Msel
MselR
Msels
dG-C8-PhIP
Mutation
BssSI
Mutation
No mutation
PCR
ND
Seq.ND
Mutation
CACGAG Cc dG-C8-PhlIP
Target site
MF
MselR 100%
MF (%) Mutation MselR
x100
PhIP
PhIP TSCER122
XPC KO ERCC6KI

RS
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3 png/mL
TSCER122 XPC KO
ERCC6KI RS
** P<0.01 PhiP
DNA
GG-NER TC-NER XPCKO
2 3pug/mL
PhiIP DNA
GG-NER
TATAM
TSCER122 XPC KO ERCC6 KI
3
dG-C8-PhIP DNA
96 2
Exp.1 Exp.2
MselR
TSCER122
XPCKO ERCC6KI

86.6 90.9 96.5%
Targeted Freq

TATAM
dG-C8-PhIP
164

TSCER122

dG-C8-PhIP
4.2%

1.4%
dG-C8-PhIP
dG-C8-PhIP

5.6%

dG
1.7%
al., DNA repair 15, 11-20 (2014)
dG-C8-PhIP

Yasui, M. et



XPCKO
dG-C8-PhIP
XPCKO 186
4 2.4%
ERCC6KI 172 1
0.6%

ERCC6KI

PhIP TSCER122

ERCC6KI RS

S9 mix
XPCKO

PhIP
DNA
XPC

DNA
CSB ERCC6

PhIP  DNA
dG-C8-PhIP N2
dG-N2-PhIP

GG-NER dG-N2-PhIP
DNA

dG-C8-PhIP
TC-NER

DNA
PhIP DNA DNA
TATAM

dG-C8-PhIP

DNA

GG-NER TC-NER

DNA GG-NER TC-NER

XPC ERCC6

TATAM

GG-NER TC-NER

dG-C8-PhIP XPCKO
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ERCC6KI

XPC KO ERCC6KI

PhIP

dG-C8-PhIP

XPC ERCC6
DNA
DNA
TATAM

dG-C8- PhIP
NER

dG-C8-PhIP

Shibutani, S. et al., J. Bio.
Chem. 274, 27433-27438 (1999) PhiIP
DNA

Lynch, AM. et al., Mutagenesis 13, 601-605
(1998), Yang, H. et al., Mutagenesis 18, 195-200

(2003) TSCER122
dG-C8-PhIP
o
TSCER122
dG-C8-PhIP
1.7% 3
5.6%
XPC ERCC6
dG-C8-PhIP
dG-C8-PhIP



DNA
TATAM

DNA

NER

46

2017

11

TK6
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I-Scel
L

—i } ll—ll— 7K- (Exon5deleted)
TSCER122cell
_% \.] W TK— (Exon4 inactivated)
DSB by I-Scel
—s .- T
— i i 7«
v v VM VI
ﬂ pCBASce vector
356 bps
A : . A TK7
Y dG-C8-PhIP b
n "
1t | - —— /' Targeting vector containing
¥ v M M dG-C8-PhIP (pvITPP)
Msel® site
[ HR with pvITPhPyector
—=n ——= . TK:
Mutati? | HAT selectionand cloning (2 weeks)
— ——= ——
—_
Pri#291 sz
PCR
—— el
PCR products (821 bps)
Sequencing
Determination of mutation
frequenc¥land spectrum of
dG-C8-PhIP
TATAM
100
80
§- 60
a
o
40
—-@-TSCER122
{F+XPCKO
20 | ——ERCC6 KI
(**: P<0.01)
0 L L )
0 1 2 3
PhIP (pg/ml)
S9 mix PhiP
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2 dG-C8-PhIP TSCER122 TATAM
TSCER122
Exp.1 Exp.2 Subtotal CACGAG
Mutation 5) 3 8 - 1. CACAGG Non-targeted
No mutation 70 64 134 2. CACGCG Non-targeted
ND 0 0 0 3. CTCGAG Non-targeted
Msel $ 13 22 4. CDCGAG Non-targeted
Seq.ND 8 20 28 5. CACGAC Non-targeted
total 96 96 6. CACGGG Non-targeted
Total analyzed 164 7. Large deletion Large Del
Total targeted(Msel ) 142 8. Large deletion Large Del
Targeted Freq(%) 86.6 D; One-base deletion
MF (%) 6.7 45 Ave. MF(%) 56
3 dG-C8-PhIP XPC KO TATAM
XPC KO
Exp.1 Exp.2 Subtotal CACGAG
Mutation 2 2 4 - 1. CACAAG Non-targeted
No mutation 83 82 165 2. CACGAA Non-targeted
ND 0 0 0 3. CACGDG Non-targeted
Msel $ 17 4. CATGAG targeted
Seq.ND 3 3 6 D; One-base deletion
Total 96 96
Total analyzed 186
Total targeted(Msel %) 169
Targeted Freq(%) 90.9
MF(%) 24 24 Ave. MF(%) 24
4 dG-C8-PhIP ERCCE6 Kl TATAM
ERCCE6 Kl
Exp.1 Exp.2 Subtotal CACGAG
Mutation 0 1 1 - 1. CACCG Non-targeted & Multi
No mutation 86 77 163 One-base deletion
ND 0 2
Msel 3 4 6
Seq.ND 4 16 20
Total 96 96
Total analyzed 172
Total targeted(Msel 7 166
Targeted Freq(%) 96.5
MF(%) 0.0 13 Ave. MF(%) 0.6
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5 dG-C8-PhIP TATAM
TSCER122 XPC KO ERCC6 Kl
Mutation spectrum Number (%) Number (%) Number (%)
C-G 0 0 0
C-T 0 1 0.6 0
C-A 0 0 0
Large Del 2 14 0 0
Targeted Multi 0 0 0
Non-targeted & Multi 0 0 1 0.6
Non-targeted 6 42 3 18 0
No mutation 134 94.4 165 97.6 163 98.2
ND 0 0.0 0 0.0 2 12
Total targeted (Msel?) 142 100 169 100 166 100
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