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Establishment of novel assays

1] Abasic site assay (1998).

2] Real-time DNA SSB assay
(2003).




What iIsthe DNA damage
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Global DNA damage responses

Specific DNA damage




DNA damage r esponse proj ect
using genetic approach

1] Discover a new function of DNA
repair gene.







Chicken DT40 B-lymphocytes line

High gene targeting frequencies (10-
90% among stable transfectants).

Stable phenotype; ideal for analysis
of DNA repair defects.




Method of DNA damage

response analysis




DT40-derived isogenic cells deficient in
DNA repair/checkpoint function
(BER, NER, MMR, TLS, DSB, Intra-S checkpoint)

1

Seed cells in 24/96-well plates

l “— | Test compound

Wait for 10-cell replication cycle

DNA positive

damaging | «— Re_ad yellow color to detect viable cells
agents using regular plate reader




DNA damage r esponse proj ect
using DT40 cells

1] Endogenous aldehydes:

for maldehyde, acrolein, crotonaldehyde,
glyoxal, methylglyoxal

2] Naththale metabolites:

1,2-naphthoquinone, 1,2-naphthalenediol,
1,4-naphthoquinone, 1,4-naphthalenediol

2-OHEZ2, 4-OHE?2




Cells

Model system: DT40-derived B-lymphocytes

DT40 cells
DT40-derived polB’- cells
DT40-derived fenl”- cells

Exposure
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ASsays

survival assay




Base excision repair (BER) for alkylated
purines
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Base excision repair (BER) for alkylated
purines
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Base excision repair (BER) for alkylated bases
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Cells

Model system: DT40-derived B-lymphocytes

DT40 cells
DT40-derived polB’- cells
DT40-derived fenl”- cells

Exposure

HZOZ
ASsays

survival assay
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Cells

Model system: DT40-derived B-lymphocytes

- DT40 cells
- DT40-derived xpa’ cells

Exposure

formaldehyde
ASsays

survival assay
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Question:

-Do naphthalene metabolites introduce DNA
damage in cellular DNA?
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Cells

Model system: DT40-derived B-lymphocytes
- wt DT40 cells

Exposure

1,2-NaphDiol vs 1,4-NaphDiol
ASsays

survival assay
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Cells

Model system: DT40-derived B-lymphocytes

- wt DT40 cells
- DT40 cells deficient in DNA damage response

Exposure

1,4-NaphDiol
ASsays

survival assay
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Vertebrate POLQ and POL 3 Cooperate in Base
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Summary

Base excision repair (BER) plays an essential role in
protecting cells from mutagenic base damage caused
by oxidative stress, hydrolysis, and environmental
factors. POLQ is a DNA polymerase, which appears
to be involved in franslesion DNA synthesis (TLS)
past base damage. We disrupted POLQ, and its homo-
logs HEL308 and POLNin chicken DT40 cells, and also
created polg/hel308and polg/poindouble mutants. We
found that POLQ-deficient mutants exhibit hypersen-
sitivity to oxidative base damage induced by H,0;,
but not to UV or cisplatin. Surprisingly, this phenotype
was synergistically increased by concomitant deletion
of the major BER polymerase, POLj. Moreover, ex-
tracts from a polg null mutant cell line show reduced
BER activity, and POLQ, like POLJ, accumulated rap-
idly at sites of base damage. Accordingly, POLQ and
POLpB share an overlapping function in the repair of
oxidative base damage. Taken together, these results
suggest a role for vertebrate POLQ in BER.

Introduction

Base excision repair (BER}is a crucial process that elim-
inates many types of base damage that arise endo-
genously (Lindahl, 1993). Typically, BER begins with
a lesion-specific DNA glycosylase that eliminates the
damaged base from the deoxyribose of DNA strands
(Barnes and Lindahl, 2004). Strand incision is carried
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Conclusions

DNA damage response analyses using isogenic DT40 cell
model system are anovel and powerful experimental
procedure to identify genotoxicity and DNA damage
response for new chemicals.

Abasic sites unlikely play a significant impact on DNA
damage response in DT40 cells exposed to naphthalene

metabolites.

Oxidized DNA lesions and bulky adducts may cause cell
death in DT40 cells deficient in various DNA damage
response pathways.

1,4-NaphDiol introduces a serious cell death in some of
DT40 cells deficient in DNA repair pathways at 300 nM,
which cause little cytotoxic effects in wild-type DT40,
Indicating that naphthal ene metabolites have a significant
genotxicity.
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