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Differential Roles of Rad18 and Chk2 in Genome Maintenance and Skin Carcinogenesis

Following UV Exposure
(ENBREBEOT/LHFBLEBREMNAIZEITS Rad18 & Chk2 DELSHHZE)
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Abstract of the Thesis

Background and Purpose: Xeroderma pigmentosum variant (XP-V) is an inherited disease, and
characterized by increased incidence of skin cancinogenesis at sun-exposed skin areas. The gene responsible
for XP-V encodes the DNA polymerase eta (Poln). Poln is controlled by ubiquitin ligase Rad18. However, it
is unknown whether the Radl8-deficiency also predisposes pathology of XP-V. Human
individuals harboring heterozygous for nonfunctional CHEK2*1100delC that is a SNP of the human CHEK?2
gene (orthologue of mouse Chk2), has a 2-fold increased risk of mammalian tumor and malignant
melanoma. However, it is unknown whether UV exposure is a risk factor for skin carcinogenesis in
humans with dysfunctional CHEK?2. This study, we will define the roles of Rad18 and Chk2 in suppressing

UV-inducible skin carcinogenesis.

Methods: We chronically exposed shaved dorsal skin of W7, Radl8 , Chk2~ and Chk2 Radl8 "
mice to UV-B light and observe skin tumorigenesis. We established ES cells and MEFs from each
genotypes of mice and evaluated cell survival, cell cycle control, cell death, and frequency of

micronucleus formation (an indicator for genomic instability).

Results: The skin cancer formation rate of Rad8-deficient mice was not statistically different from that of
WT mice. Chk2-deficient mice developed skin cancers with less dose of UV-B than those of WT mice.
UV-irradiated Radl8-deficient ES cells and MEFs were more susceptible to cell cycle arrest at G1/S phase
and apoptosis than those of WT cultures. Chk2-deficiency alleviated those phenotypes of both cells,

but resulted in increased genomic instability.

Conclusions: It is unlikely that the disfunction of Radl8 leads to pathology of XP-V.
The tumor-suppressive role of Poln in UV-treated skin is Rad18-independent. We also define a role for Chk2
in suppressing UV-induced skin carcinogenesis in vivo. This study identifies Chk2 dysfunction

as a potential risk factor for sunlight-induced skin tumorigenesis in humans.
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| B | BFRMEREN)T Y MXP-VITERKRETHY . EMMRUVEBSIZLY REHNA
2%2%9 5, XP-VOELEGFIIERESZE1»ZI—FLTEY., BEBRnTIEXFFY
H—E¥THAH RadI8 [CEYFHIHESN T S7=6.Rad18 DHEEFRLE UV BBEIZK Y RELA
2R HAREMENH D, Radl8 DHEEEREL XP-V DREETHAINRET B, Ff-. RadlS
RE\ET XM E UV BE T 5 &, Chk2 NEFEEITEMIET 5. YR Chk2 DHERATH S
b b CHEK2 DHSEEFREZERZATOTEDOE I APAB L UVEHEBREDRE R IMN
H2EE< D, CHR2 REBEYDIRIZUV #BHT IEEBIAEZERT DAL, AR
TlX. Radl8 F1=(F Chk2 DHEERBICK DENAA DX LFFHRBZEEZBMELT,

| A& | Radl8 %> Chk2 ZBIMFRIIZERIBSE-TVXRIZ, UV-B ZEHMICES L TE
BNADHEELERE L=, Radl8 E7-[Z Chk2 DHRERBIZ L ZHMNA A DX LEMBRBAT
Bz, HEIDRAKYBIIL L I-EHEES)MIE E < X B REHFMEMEF)ZHNT, UV-B
. UV-C BHioMBEOERFER, MERAHE. MEE. MMIOBBEBE(T / ATFREN
DI DNTHEEL 1=,

[ #68 |RadI8 RIEXIVATIE. BERWNHIIRICEART UV BHEOEENATREIZE
NRonEMhot=, Chk2 RIBE L Chk2 “Radl8 —ERETIRITWNThE, WIIIRE
EEE LT UV-B FREMEDOEBENATRERZ LPFT NI EARENT=, Radl8 RIEBMRRIZ UV
FHEETLHE WTHRRICEHELTGI/SHTOELOREBRESLUTR M —XMMEMLEZ,
NIZH LT Chk2 ZREL-METIEXGUSHTOELELIUTZR =X SATEY
. UMD BRBEENEL o T2,

[ B8 |RadISRETIRIEWNTIDRIZURTEEBEDEBNAMKETH > -7z Radl8
DHEBERIBN XP-V DRE T H D ATREMEIFIE LY, MFE~D UV B & YiEME L1z Chk2 (&
. MBI EZEILT 5 L TIEE LT DNA HEEBETLI-HOHMZERL. ThEéLd
IT7HREF—VREZELSZETELLEE SN DNA 25 OffilaZ kL. 7/ L DNA DIE
EHERD, COBBICKY Chk2 (F UV BHICKIRBENADREEZH LTS EEZ DN

Do

| #&5 | UVEBSTICK YUEMIE Lz Chk2 (&, MBEBEARZHBE L7 RN—XE2ELLIETY
/ Is DNA QIEEMEHFED, Chk2 OHEETR LN, ENBRFREORENATBRD) RV ER
THHZENBELNZH 1=,



