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76 Idcntifi cation  of  Eukaiyotic Homologues of  fischerichia coli  MutiY Protein

Kaminari HASHIGUCHI,  Qiu-Mei ZHANG,  Yukiko MArsUMOTO  and  Shuji YONEI;  KyDto  Univ.

 7, 8-clihydre-8-oxoguanine (S-oxoG) is one  of  themajor mutagenic  base Lesions caused  by reactive

oxygen  spccies  and  ionizing radjatiDn  in DNA  8-oxoG  residues  generate nDt  only  G:C-TtA but also

G:C-C:G transversion  mutations,  because thcy can  form a basc pair with  adenine  and  guanine as well  as

qytosinc during DNA  replication, in many  prokaryotic and  eukaryotic  ce11s,  entcisio]  aedvities  of

adenine  and  guanine mispaired  with  8-oxoG  are  pTesent to avoid  the base svbstitutions.  In this study,

we  attcmpted  to identify a MvtY  homologug  an  adenine  DNA  glycosylase activiry in Sacchmomyces

cerevisiae.  We  sercened  the S.cerevisiae genomic cosmid  library that suppress  the spontaneous

mutation  frequency of  E  coli CCI04 mutMhiutY  double mutanL  To these clones  we  extcnded  the

analysis  of  8-oxoG-containing DNA  cleavage  assay  and  of  borohydride-depender]t trapping  assay  vsing

crude  extracts  prepaTed from S. cerevtsiae.
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  7,8-Dihydre-8-oxDguanine (g-ehG), preducec] by spontaneous  oxidation,  is the most  important
mutagenic  lesion in DNA.  Tliis oxidized  base induccs GC-TldL or  AT-CG  transversion mutation,  because

Dfmjspairingwith  A  during DNATepiiucation. in E  coli,  MutM,  an  8-ohG-DNA  glycosytaselAP Lyase,

removes  8-ohG prefeTabLy from 8-ohG:C puiT in dsDNA, but cannot  precess 8-ohG ofg-DhGLA  mispair.
11]e A  oi  8-ohG:A mispair  is repaiTed  by E  ooli MutY. Sodiurn borohydride-dependent cross-1inking  of

8-ehG-containing DNAoligollvcleotide substrates  with  E  ooii extraet svggested  that Nei dindoVIII) and

Nth (I]ndolll) preferentiaUy recogriized  8-ohG of  8-ohG:A and  8-ohG:G mispairs. 11iese enzymes

piocess axidized  pyriTTiidines in DNA,  The 8-ohG:A and  8-ohG:G mispair  are  arisen  thTough  mis-
incorporation of  8-ohdGTT'  opposite  A  or G  in thc temptate during DNA  Teplication, Like Ogg2 of
S. cerevisiae  (recently idennfied as an  E, coff Nth homDlog) or  OggZ in hurnan, the Nei and  Nth  may  aet

in 8-ohG  repair  systems,  prcventing AT-CG  (and probabty GC-CG)  transveTsions.
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 S-FormyLuracil is a major  t}'pe ef  oxidative]y  rnodjfied  thyrnine in DNA  The methyl  group of  thymine

is vulne:able  to hydroxyl radica1  attack  and  produces 5-hydroperoxymcthyluracil, which  is spontaneously

deoomposed to form S-formyluracil and  5-hydrexymethyLuraciL, 5-FomiyluTacil is fonned in yield

cemparab;e  to thymine gtycols and  8-hydroxyguanine by iopizing Tadiation  and  quinonc-se]sitized UV-A

photo-oxidation, 5-Formyluraci1 is a potcnt mutagcnic  Iesion leading T  to G  transversions. thT Tecent

studies  suggcsted that there is a  DNA  gLycosylase aedvity  to reicase  5-fonny[uracil from  DNA  as a free

base in extracts prepared frem  ral and  mouse  tissues. Funhcrmerc,  we  have detected the I]EslA

glycosylase activity in extratct from  HeLa  oells, In this study,  we  attempted  to purify the 5-formy]uraci1

DNA  g[ycosylase of  HeLa  cells and  dctcrmine thc mDlccuLar  characteritics  alld  substratc  specjficit}r.


