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90 Role of  DNA-dependent  protein  kinase in initial recognition  of  DNA  double-strand breaks
      Masanuri TOMITAi, Y)shihisa MMSUMOTOi.  Aiko NARUTO]".  M)shio HOSOI3.  Norie SUZUKIi, Funiio
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 Lit'e Sci. Tokyo  Univ. Pharm. Life Sci,)
DNA-dcpendent  protein kinase (DNA-PK) is eomposed  ef  Ku70, Kug6  and  catalytic  subunit  (DNA-PKcs)  and  acts  as  a  sensor

of  DNA  double-strand breaks (DSBs) during non-homo]os,ous  endjoining  (NHEJ). Herc we  demonstrated lhat DNA-PKcs
formed nuclear  foci rapid]y  after  exposure  to  ionizing  radiation.  DNA-PKcs  tbci wcre  observed  .iust after  5 Gy  of  X-irradiation.
Wbrtmannin inhibited XRCC4  phosphorylation but not DNA-PKcs  ftrci formation. On the other  hand, both DNA-PKes  foci for-
mation  and  XRCC4  phosphorylation were  reduced  by Ku86  siRNA.  These resu]ts  suggcst  that DNA-PKcs  tbci formation
requires  Ku proteins and  precedes its activation, DNA-PKcs  did not response  to DNA  replication  an'cst,  while  NBS  1 and  histone
H2AX,  which  are  essential  for homologous reconibination  (HR), werc  phosphorylated and  fonned foci. Also, X-ray-induced
DNA-PKcs  i'oci did not  ueloca]ize  with  pbosphorylatcd H2AX.  These results  furthcr suggest  that DNA-PK  sclectively  recogniLe

DSBs repaired  by NHEJ  independent et' HR-related preteins.

91 Effect of  NP95  Deficiency on  Caffeine Action in Mouse  Embryonic  Stem  Cells

      Eike KUBOi. Tbshio MORI!. Musahiro MUTOi,  
'fomoko

 ICHIKAWAi,  Ikuko FURUNOi.  Hiroshi SMO'.  Sentaro

      TAKAHASHIi.  Kouichi uaSUMIi  (iNat, Inst. Radiol. Sci.; iNaru  Med. Univ.)
Radiesensitization together with  abrogated  cell  cycle  checkpoints  are  most  pronounced actions  of caffeine  amongits  many  diver-
sified  activities. CatTcine has recently  been considered  to overcome  the G21M  and  S checkpoint  responses  through  ils inhibition
of  phosphorylation of  N'MfMR  kinase substrates  including Ch]k], Chk2 and  P53. Wk] have found that homozygou]y M)95-
inactivated embryonic  stem  (ES) cel]s  are  more  sensitive  to X-rays, UV-]ight. MNNG  and  HU  than  ES  wild  type  ce]ls,  mimick-

ing the phenotype of MRkd  human fibroblasts or  Chk1-1- cc])s.  
rlb

 explore  the relationship  between AI'R and  NP95  we  exam-

ined the effect  of  A7)95 status on  the caffeine  action  in ES  cells.  [IXvo mM  caffeine  in the post irradiation medium  enhanced  the

cytotoxicity  of  UVC  in iN7)95 +f+  cel]s,  but not  in A7)95 
-1-

 cel]s,  while  synergism  was  more  pronounced in A7)95 l-  ce]]s  than

7N7)95 +1+  ce}ls  following the treatment  with  X-rays.

92 Phenotypic Assay of  C, elegans  Deficient in Uracil DNA  GIycosylase Actiyity

      Nobuya NAKAMURA],  Qiu-Mei ZHANGi,  Naoaki ISHII2. Kazuo  YAMAMOT04.  Shoji YONEI[  (iLab. Radiat
      Biol. Grad. Sch. Sci. Kyote Univ.; JDpt  Mol. Lif. Sci. Sch. Mcd,  lk)kai Univ.; ]Dpt.  Bio Mol. Sci. Grad. Sch. Lif.
      Sci. [[bhoku Univ.)

Base excisien  rcpair (BER) is one  of  the pathways to avoid  mutations  in living cells.  Damaged  bases are  cxcised  by DNA  glyc-
osylases  and  thcn  AP  lyases nick  DNA.  foIIowed by repair  synthesis  and  rejoining  by DNA  polymcrases and  DNA  ligases.
Increased frequency of  mutations  in BER-defective mutants  in E. eoii  and  S. ceievisiae  indicates that BER  plays an  important
role  in the cel]s,  However, the etfects  of  BER  deficiency in multicel]ular  organisms  are yet unknown.  In huinan, det'ect of  nucle-

otide  excision  repair  results  in scrious  hereditary diseases, while  no  descase has been found to relatc  to BER  deficiency. So wc

investigttted the influence of  BER  deficiency in mu]ticellular  organsim  using  C, elegans.  Recently. we  identified the uracil  DNA

glycosylase horno]og gene (Ceung) in C. elegans,  and  clarified  the glysocylase activity of  purified recombinant  CeUNG,  In this
study,  we  examined  the phenotypic properties of  C. elegans  defective in UNG  activity  using  RNAi,

93 Is Interaction between  p53  and  p53-Binding  Protein 1 <53BPI) Necessary for the Repair  of  DNA  Double-
      Strand  Breaks?

      Kuniyoshi IWABUCHI[,  Takayuki KURIHARA!,  Ybngheng  CAO'. Tlidashi MMSUI',  Mitsumasa  HASHIMOTO",

      Tbkayasu DM"E]  (iDept. Biochem. Kanazawa  Medical Univ.: !Med.  Res. Inst. Kanazawa Medical Univ.)
After X-irradiation of  cells,  p53-binding protein 1 (53BPI) binds to chromatin  at sites  ef  DNA  double-strand breaks in tt phos-
phorylation-dependent manner.  The  Tudor plus Myb  domain. the minimal  region  of  S3BPi  for chromatin  binding. binds directly
to both double-stranded and  single-stranded  DNA,  and  stimulate  endjoining  by DNA  ligase IVfXrcc4, but not  by T4  DNA
Iigase in vitro,  suggesting  53BP1's ro]e  in the repair of DNA  double-strand breaks. In the last meeting,  we  showed  that a  colon

cancer  ccll line SW4S  is deficienr in S3BPI  expression,  and  that expression  of  53BPI  in SW48  ce]ls  signitlcantly  reduce  the

number  of  cells  containing  X-ray-induced chromosomal  aberrations. Tb deteiininc whcther  53BP1-p53  interaction is neccssur.v
for stimulation  of  repair  by 53BPI  for X-ray-induced chromosomal  aberrations.  we  establishcd  a  SW48  cell line that expressed
mutant  53BPI  that did not bind to p53. The importance of  interaction between 53BP-  and  p53 in the repair  of  DNA  doublc-
strand  breaks w{]] be discussed.
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