Human exonuclease 1 role in response to UV irradiation
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DNA damage checkpoints are surveillance mechanisms that monitor the integrity of the genome. Nucleotide excision repair (NER) is a DNA repair mechanism that cells use
to remove UV-induced DNA lesions. Previous publication from our laboratory demonstrated that recognition and processing of UV-induced damage by NER is required for
proper activation of checkpoint through interactions between NER proteins and checkpoint factors in yeast and human primary fibroblasts. From a two hybrid screening in
yeast exonuclease 1 (Exol) was identified as a 9-1-1 complex interactor. Exol is a 5'-3" exonuclease and 5'-flap-endonuclease with many different roles in DNA metabolism
such as meiotic and mitotic recombination, mismatch repair and telomere processing. Characterization of an exol yeast deleted strain has shown that this protein is involved
in the early steps of UV-induced DNA damage checkpoint.

In human cells EXO1 is present as two isoforms hamed hEXOla and hEXO1b genetarated by alternative splicing. We are analyzing the role of EXO1 in checkpoint activation
in response to UV-C damage in human cells: using siRNA against both a and b isoform of hEXOL1 in G1 cells we were able to observe a defect in Chkl and p53 phosphorylation
induced by UV-C irradiation.
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RPA s produced and
s can be recruited

msiLluc  SiEXO1 msiXPA Time after UV: Untreated 120°
SIEXO1

!
w o

U2

IB: P-Chk1 Ser317

G B SRR e
S e IB: Chk1
! A (e
, 05 s S

Time after UV 20J/m2
s of log cells, nocodazole blocked cells and nocodazole released cells. U in G1. B) Quantififation of western b
IB: p53
|

A EmsiLuc siEXO1 m siXPA
Time after UV: - 120’
dluc  SEXOY <iXPA Giue  EREH Xk | C) western blot analysis monitoring Chkl and p53
e Nt A phosphorylation status after UV irradiation in 61 cells depleted
for EXO1 or XPA
002TR

Fig. 6. Serum starved primary fibroblasts depleted for Exol
A) Western blot analysis of starved primary cells silenced for
Cells were irradiated with 20J/m? B) Quantification of indepe

siEXO1 and siXPA quiescent ¢

CONCLUSI( Fig. 7. Exol interacts with XPA in absence of DNA
damage. Protein extracts from MRCH5VA cells was
incubated either with anti-EXO1 Ab or anti-XPA Ab,
hEXOL1 is required for Chkl and p53 phosphoryla co-IP experiments were separated on an SDS-PAGE

and interactor presence was monitored by western

blot analysis. EXOL1 is able to immunoprecipitate XPA,
hEXOL1 phisically interact with NER protein but not vice versa.
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