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Abstract

Ana lyzing  p ro te in s in  the con tex t  o f  al l  avai lab le genome  and  t ranscr ip t
seq uence data h as the  po ten t ial  t o  reveal  fun ct iona l  p rop ert ies  no t  a ccessi b le
th r ough  p ro tein  sequence an alysis  alone .  We a re s tu dy ing  the ef fect  o f
al t ernat i ve sp l icing  on  mou se p ro tein s and  sp ecif ic al ly  o n  t ran scrip t ion  facto rs .
We hypo th esize that  b y  crea t ing  a  p ro te in  s t r uctu re  al ter at ion ,  al ter nat ive
sp l icing  cou ld  be a  c r i t ica l  dete rmin in g  fact o r  fo r  the specif i c  DNA b ind in g
si t es  and  co fac to rs  t hat  in teract  with  a  g iven  t ran scrip t ion  facto r .  We fu r ther
hyp o thesi ze tha t  exp r ession  data wil l  i nd icat e t issue specif ic  con tro l  o f  changes
in  p ro tei n  s t ru ctu re and  fu nct ion  due t o  al te rnat iv e sp l i cing .  We use  Mou SDB3,
a d atabase o f  sp l ice varian ts  in  the mo use t ranscrip tome
(h t t p : / /genomes. rockef el ler . edu /Mo uSDB3) to  s tudy  these  pheno mena. 1  P r o tein
dom ain  o r gan iza t ions fo r  d i fferen t  sp l i ce fo r ms are  deter mined  by  usi ng  SMA RT
(Si mple M odu lar  Arch i tectu r e Research  T oo l-  h t t p : / /sm art .em bl-hei delber g .de) . 2

In i t ial  analyse s revealed  t hat  62 % o f  t he t ranscrip t ion  f acto r  loci  i n  MouS DB3
hav e vari an t  exo ns,  co mpared  to  29 % o f  a l l  loc i .  These var ian t  t ranscr ip t ion
fac to r  lo ci  con tain  a  to tal  o f  32 5  facu l tat iv e exo ns,  wh ich  ar e excl uded  i n  some
transcrip ts  and  inclu ded  in  o ther s .  24%  o f  th ese facu l tat ive exo ns are  in -fr ame,
i .e  their  nucleo t ide number  is  in  mu lt i p les  o f  th ree,  they  do  n o t  in t roduce  a s to p
cod on  when  sk ip ped  an d  the exo n  star ts  at  the f i rs t  ba se o f  a  cod on .  Wh en
exc luded ,  in -fr ame facu l tat ive exo ns al t er  the  domai n  arch i tectu re o f  the p r o tein
81%  o f  th e t ime ,  as  compu ted  by  S MART. 67% o f  these  in -fr ame facu l tat ive
exo ns are  ei the r  fu l l y  o r  p art ial ly  wit h in  th e cod i ng  reg ions f o r  mo t ifs  th at  are
imp ortan t  in  t r anscri p t ion  facto r  funct ion .  T hese i nclude  hel ix - loop- hel ix ,
leu cine z ipper  and  hom eobox  domain s.  Our  in teg rated  genom ic and  p ro teomic
app roach  add res ses th e gene ral  qu est ion  o f  ho w al te rnat iv e sp l i cing  a ffects  the
p ro teome,  and  g ives i n sigh t  in to  con tro l  o f  t ranscr ip t ion .
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