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      121 Sequcncc alterations of  theATM  gcne and  rc[atcd ccll-cyclc  checkpeint

             gcncs in human tumor eeLL Lines
Yosuke  EJIMAI  Hiroshima Prcfcctural CblLcgc of  Health and  WclfaTe

   Mutation on  both al[clcs  of  thc A TM  genc is rcsponsiblc  for thc human  radiosensitive  discase
ntHxia-telangitctasia  {A-T), ri 11M  gcnc is also  involved in the dcvclepment of  sporadic  human cancer

Iikc T-PLL or B-CLL  In this study,  sequence  aLterations of  theATM  gcnc and  Tcluted ccl[-cycle

chcckpoint  genes (hRadl, hRtzatP, ItRedI7, hHusl, Chkl, CHESJ)  were  cxamined  in a pancL ef  2S
human  solid tu[nor aell  Lincs. Scquence alterations wcrc  anaLyzed  by PCR-SSCP  mcthod  by usjng

genomic  DNA  foTAne,  oT  using  Teversc-transcribcd  cDNA  fer the  othcr  gcncs. Hornozygous

inactivation ofA  TII4 like that seen  in A-T  patients or  t>,mphoid tumors  werc  not  detectcd in any  ef  the

cell 1ines, lhe  mosl  promincnt change  was  thc  generation ef  abnormal  transcript  (497dc]22,
1236diel372) duc to the deletion within  the intronic m"nonuc[cotide  repcEits. FeT the o[her  six

A  TM-reLated gcnes, scqucncc  al[erations werc  rure (one missense  change  in ItRed1 and  t"'o in ewESI,
respcctively)  , indicating rclative stabilit)' of  thcsc genes in huma[i canccr.  In JtRedl7, a poLymorphism
was  noted  at  a highLv consen,cd  codon.  High incjdcn:e of  Tarc pe[ymerphic  alleles  wus  ulso  no[ed  for

A  111d, suggcsting  jts possibLc rclcvance  to cuncer  susccptibiLi[y.

     122  Atm-disrupted (Atm-f-) mice  shewed  no  effect of  fractionation in acute

             intestinal death and  crypt  ce]1 survival  after  X-irradiatien.
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  Ann-disrupted mice  were  subjected  to tota] body  irradiiation CTBI) wlth  20e  kV X-rays at 72

cGyimin  ancl observeci  for 30 days. LD5018  was  approximate]y  4,S G)', 1] Gy and  11 Gy for AtnJ-
disrupted (Atni-1-), heterorygous <Aon+f-) and  wild  type (Attn+1+) mice,  respectively.  Wi[d  type  mice

were  iffadiated with  12 Gy divided into 2 equal  fractiens (6 Gy +  6 Gy) al S haur interval. They

died between 6th and  13th clay afier irradiatian, significant]y  longer than the mice  irradiated single

wlth  12 Gy. Altn-t- mice  were  irradiatecl with  6 Gy  dMded  into 2 equal  ft3ctions (3 Gy +  3 Gy)
at 8 hour intenta]. They  died between 4th and  7th day after irradiation, as  the mice  with  single  6

G}F irradiation. Mice were  subjected  te TBI and  sacrificed  at  3 and  3i4 days after irradiation te

obtaln  cFypt  ce]1 survival  cu[ves  for single  doses and  fractienated doses. The  results  collectivel},

indicate that there ls no  recovery  from radiatiDn  damage ofAtm-f-  TBI  mice  in terms  of  both acute

intestinal death and  crypt  cell  surLrival,

      123 Repression of  DNA  synthesis  in UV-irradiatcd xerodeTTna  pigrnentosum
              variant  cclls is niore  s:vere  than normal  ccLLs
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XcrodeTma  pigrnen;osuTn (XP) variaiit  cells  are  slightLy  more  sensitive  than normal  to ki11ing, but much
morc  sensitivc  than normal  ce11s to thc induetion of mutations  by ultrayiolet light (UV). However, it is not
clear what  is a  cause  of  this high mutability  ofvariant  ce11s. Pieviously, it has been Teported  that DNA
Teplication  at UV-damaged DNA  site is ab]]ormal  in variant cells. Ccll incLuding abnom]ality  in DNA
replication  sheuLd  bc casy  to produce mutation.  It is likely that variant  ceLls show  any  deficiency in signal
transudactiDn  patbway reiated cell  cyclc  control.  [[herefore, wc  exarnincd  dynamics  of  the pToteins that
oontrol  pregress of  cell cycle  such  as  p53, p21 and  Rb, in UV  irradialed cetLs by Westem  blotting

method.p53  and  p21 inercascd by UV  irradiation in 
'normaL

 and  varia]t  eells. Amount  ofphosphoryIated

Rb deoreased by UV  in both ccLls, However,  thcre was  no  differencc in dynarnycs ef  accumu]atien  and

resolutiom  ef  cell  cyclc  reluted proteins after  UV  irrudiation. ln normai  ccll, DNA  synthesis  was

suppTcssed  at 6hr afteT UV  irradiution arid it rccovered  to normal  ]eveL by 48hr afteT UV  irTadiation. In XP
variant  cclls,  howevcr, DNA  synthcsis  was  supprcsscd  morc  severe  tha]  iorrnu]  cel}s. This result  is
similaT  {o rcccnt  Mahcrbs in that suppTession  of  D)JA  synthesis  is variaJ]t  cells  is severc  and  bypass
iep]ication  ability  is lowcr than  nominl  ccl]s.


