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TROPONIH  T ISOFORM EXPRESSIOH  ANO  CHIliERIC

FIBERSIN  REGENERATING  MUSCLE

Y. Yao  and  T. Hirabayastii,  Inst.  of  Biol.  Sci.,

Univ.  of  Tsukube,  Tsukuba

CAN  COLLAGEN  SYNTHESIS TRIGGER  THE
EXPRESSION  OF  MYOGENIN  IN CULTURED  MUSCLE

CELLS?R.
 Matsuda. Dept. of Biol., Col, of Arts & Sci,,

Univ. ot  Tokyo, TokyD.

Using antibodtes  agatnst  anti-fast  troponin

T and  antl-sloN  treponin

regenerat:,ng  muscle  eellsT,

 we  examined  the

 obtained  by

transplantation  of  anterier  latissimp.u.fis dorsi

(slov mvscle)  inte  ptttor 11s zaal.g! (fast

muscle)  and  found  by 2-D SDS-PAGE  and

immunoblotting  that  thev  expressed  sle-  type

troponin  T isoferms,  Thus. the  pattern  of

skeletaL  muscle  t:oponin  T isoform  expression

is fixed  in cell  lineage, Futhermore, the

chimeric  muscle  fibers composed  partly  of  fast

and  partly  of  slov  fibers  were  found  in

regenerating  muscle  blecks,  suggesting  that

the  fast and  sloN  myoblasts  fused  during

regene:ation.

      lt has  been  known  that  the  myogenic

regulatory  factor  {MyoD family) triggers muscle

cell  differentiation. In cultured  skeletal  muscee

cel[s, the decrement  ef serum  or  fibroblast

growth  factor concentration  is crucial  to
activate  MyoD  famHy  genes,  On the other  hand,

the extracellular  matrix  (EOM) i$ known  to be an

impDrtant  environmental  factor to support

muscle  cell differentiat[on. To study  the effect

ef ECM  tormatian on  the  expression  of MyoD
family gene  ln cultured  BC3Hl  cel[s, we  added

200pM  of ascorbic  acid  2-phosphate  (a co-factor

fer coHagen  synthesis)  inlo growth medium  and

cultured  for 4  days. The  cells continued  to

proliferate and  formed  well  deve:oped  ECMs  and

rnultiple  ceel layers. Immunofiuorescent  study

revealed  that only  the cells  on  the bottom of the
culture  dish expressed  myogenin,  The  result

suggests  that the enhanced  iormation of ECM  is
one  of  the important factors to up-regurate  the

expression  of  MyoD  family gene during muscle

deve]opment.
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  We  have  iselated  chicken  MyfS  gene  in

addition  to  cDNAs  for  MyoDl  and  myogenin,

and  analyzed  their  mRNA  levels  during

ch ±cken  breast  musele  develepment,  We  iound

that  chicken  MyfS  and  MRr4  genes  are

tandemly  located  on  single  genomic  DNA

fragment, and  that  chicken  Myf5  gene  
zs

ergan ±zed  into  at  least  three  exens.  The

analyses  of  expression  revealecl  that
rnyogenin  expression  is restricted  to  in ovo

stages  in  breast  muscle,  and  ts not

detectable  in  neonatal  and  adult  stages.

On  the  other  hancl, Myf5  expression  is

detectable  unt ±1 day  7 past-hatching  and  is

not  feund  ±n  adult  muscle,  whereas  h±gh
levels  of  MyoDl  and  MRF4  are  detectable  at

all  $tages.  To  further  understand  the
reles  of  innervat ±on  during  mu$cle

maturation,  we  analyzed  the  express ±on  ef

the  myogenic  factar$ in  denervated  
adult

breast  muscle.  We  teund  that  MyoDl,

myogenin,  and  MRF4  are  induced  at  h±gh
levels  in denervated  muscle,  whereas  no

¢ hange  occurs  in  the  level  oi  Myf5,

  Myogenin i$ one  Dt  the muscle-specific  transcription
tactors that regulate myogenic  ditterentiation
accompanying  growth arrest.  We  are  focusing on  the

role  of  tyrosLne phosphorylation in the  process ot
myogenjc  diffeientiation of  cultvred  myoblast  C2Cl2
ce[Ls.

  Using an atfinity-purified anti-myogenin  antibody,

we  Fevealed  the expressbn  pattern of rnyogenin
during the course  of differentiatTon of  C2Cl2  celis.

Myogenin'was flrsl detected by immvnoblot  analysi$  as

a  pair of bands prior to myotube-tormabon  and

expression  ievels remain  high in myotubes.  To
examine  the role  of  tyrosine phosphorylation in
myogenesis,  the effect  of genistein, an inhibLtor ot

prote[n tyrosine kinase, was  examined.  When  C2Cl2
ceMs  were  cultured tor 2 days in ditterentiation medium

containing  various  concentrations  of genistein,
myogenin  expression  was  suppressed  in a dose-
dependentmanner,  Furthermore,myotube-termation

wa$  also  completely  jnhibited in the presence  ot 50 FtM

genistein. Taken  tQgether, these results  indicate th?t

genistein blocks myogenesis  through the suppress:on

ot myogenin  expression.  The  present stvdysuggests
that tyrosine phosphorylation plays a key role  in the

regulation  of  myogenin  expression  and  myogenesis


