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L a m i n s  A, B a n d  C a r e  t h e  m a j o r  p r o t e i n s  of  m a m m a l i a n  n u c l e a r  l a m i n a  
a n d  h a v e  b e e n  we l l  s t u d i e d  in  BHK-21 c e l l s  [1, 2]. By s y n c h r o n i z i n g  BHK-21 
c e l l s  w i t h  a p h i d i c o l i n ,  a p o t e n t  i n h i b i t o r  of  DNA a - p o l y m e r a s e ,  we  w e r e  a b l e  to  
d e t e c t  a d i f f e r e n t i a l  p a t t e r n  of  s y n t h e s i s  f o r  n u c l e a r  l a m i n s  d u r i n g  t h e  ce l l  
c y c l e .  L a m i n  B s t a r t s  to  b e  s y n t h e s i z e d  o n l y  in  S p h a s e  u p  t o  m i t o s i s  w h i l e  
s y n t h e s i s  o f  l a m i n s  A a n d  C r e m a i n  s t a b l e  t h r o u g h o u t  t h e  c e l l  c y c l e .  T h e  
p r e c u r s o r  of  l a m i n  A [2]  s e e  i t s  h a l f - l i f e  i n c r e a s e  f r o m  a r e p o r t e d  63 rain in  
i n t e r p h a s e  c e l l s  to  103 rain in  G 2 / H  c e l l s .  ® 198~ Ao~d~mio P . . . . .  z~.  

T h e  n u c l e a r  m e m b r a n e s  o f  e u k a r y o t i c  c e l l s  a r e  u n d e r l i n e d  w i t h  a 

f i b r i l l a r  m e s h w o r k  c a l l e d  n u c l e a r  l a m i n a  [ 3 - 5 ] .  T h e  m a i n  p r o t e i n s  o f  t h i s  

s t r u c t u r e  a r e  k n o w n  a s  l a m i n s  A, B a n d  C i n  m a m m a l i a n  c e l l s  [ 3 - 5 ] .  L a m i n s  A 

a n d  C a r e  s y n t h e s i z e d  b y  t w o  d i f f e r e n t  mRNAs [6] b u t  m a y  c a m e  f r o m  a s i n g l e  

g e n e  b y  d i f f e r e n t i a l  s p l i c i n g  [7 ,8] .  I m m u n o l o g i c a l  c r o s s - r e a c t i o n s  s h o w  t h a t  

l a m i n  B i s  r e l a t e d  to  t h e  o t h e r  t w o  l a m i n s  [ 9 - 1 6 ] .  L a m i n  A i s  s y n t h e s i z e d  a s  a 

p r e c u r s o r  of  h i g h e r  m o l e c u l a r  w e i g h t  [2 ,6 ,14] ;  l a m i n  B i s  a l s o  t h e  t a r g e t  o f  

some  p o s t - t r a n s l a t i o n a l  m o d i f i c a t i o n s  [17] .  

T h e  l a m i n s  e x h i b i t  s t r i k i n g  b e h a v i o r  d i f f e r e n c e s  i n  t h e i r  d i s t r i b u t i o a  

d u r i n g  t h e  c e l l  c y c l e .  F r o m  G1 to  G2 p h a s e ,  t h e  l a m i n s  a r e  p o l y m e r i z e d  

t o g e t h e r  i n t o  t h e  n u c l e a r  l a m i n a  [5] ,  D u r i n g  m i t o s i s ,  l a m i n s  A a n d  C b e c o m e  

s o l u b l e  w h i l e  l a m i n  B i s  a s s o c i a t e d  w i t h  n u c l e a r  m e m b r a n e s  r e m a i n s  [18] .  

A l t h o u g h  l a m i n s  a r e  a l w a y s  p r e s e n t  i n  t h e  ce l l ,  t h e  e x a c t  t i m i n g  of  t h e i r  

s y n t h e s i s  r e m a i n s  u n d e f i n e d .  C o n f l i c t i n g  r e p o r t s  h a v e  b e e n  p u b l i s h e d :  

s y n t h e s i s  o n l y  i n  S p h a s e  i n  HeLa c e l l s  [19] ,  t h r o u g h o u t  t h e  c e l l  c y c l e  i n  CHO 

c e l l s  [14 ,15] ,  p r e s e n c e  o f  mRNAs f o r  l a m i n s  B a n d  C o n l y  i n  S p h a s e  i n  E h r l i c h  

a s c i t e s  c e l l s  [20] .  We r e p o r t  i n  t h i s  m a n u s c r i p t  t h a t  i n  BHK-21 c e l l s  

s y n c h r o n i z e d  w i t h :  a p h i d i c o l i n ,  a s p e c i f i c  i n h i b i t o r  o f  DNA a - p o l y m e r a s e  i n  

e u k a r y o t i c  c e l l s  [ 2 1 - 2 3 ] ,  l a m i n  B i s  s y n t h e s i z e d  o n l y  in  S p h a s e  a n d  a f t e r w a r d  

w h i l e  l e v e l s  of  s y n t h e s i s  of  l a m i n s  A a n d  C r e m a i n  s t a b l e  i n  a l l  p h a s e s .  We 

a l s o  o b s e r v e  v a r i a t i o n  i n  t h e  h a l f - l i f e  o f  t h e  l a m i n  A p r e c u r s o r  d u r i n g  t h e  ce l l  

c y c l e .  
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Cell cu l ture  and synchron iza t ion  
Baby h a m s t e r  k i d n e y  cel ls  (BHK-21) w e r e  g r o w n  a t  37°C in a -med ium 

(Gibco) s u p p l e m e n t e d  wi th  10% fe t a l  ca l f  s e rum (Gibco) ( s t a n d a r d  medium). 
Cell s y n c h r o n i z a t i o n  was done  a c c o r d i n g  to P e d r a l i - N o y  [22]: ce l ls  g r o w n  in 
s t a n d a r d  medium for  24 h w e r e  w a s h e d  wi th  a -med ium w i thou t  s e r u m  and 
i n c u b a t e d  fo r  24 h. Af t e r  a s econd  24 h s e rum s t a r v a t i o n  pe r iod ,  ce l l s  were  
i n c u b a t e d  fo r  24 h in s t a n d a r d  medium c o n t a i n i n g  5 ~g /ml  aph id i co l i n  (Sigma; 
f r e s h l y  p r e p a r e d  at  5 mg/ml  in DMSO), to b lock  the  ce l l s  in G1/S i n t e r p h a s e .  
The  ce l l s  were  r e l e a s e d  f rom the  aph id i co l i n  b lock by  w a s h i n g  with  PBS p r io r  
to i n c u b a t i o n  in s t a n d a r d  medium. 

Cell cyc le  analys i s  
For cel l  cyc le  a n a l y s i s ,  24-wel l  t r a y s  (Corning)  w e r e  p l a t e d  wi th  5 x 104 

c e l l s / w e l l  and  the  ce l l s  s y n c h r o n i z e d  as  d e s c r i b e d  above .  Each h o u r  a f t e r  
r e l e a s e  from the  aph id i co l i n  b lock,  ce l l s  f rom 3 wel ls  w e r e  l abe l l ed  fo r  15 rain 
wi th  10 ~Ci/m] of [3H]thymidine (117 Ci/mmol, Amersham) in s t a n d a r d  medium. 
The cel ls  w e r e  washed  twice  with i c e - c o l d  PBS and  s c r a p e d  off  wi th  a r u b b e r  
po l iceman in 500 pl of PBS. Label led  DNA was p r e c i p i t a t e d  with  5% 
t r i c h l o r o a c e t i c  acid  and  f i l t e r e d  on GF/A f i l t e r s  (Whatraan Ltd}. The f i l t e r s  
w e r e  w a s h e d  twice  with  cold 5% TCA, twice with  e t h a n o l  and  d r i e d .  The 
r a d i o a c t i v i t y  was c o u n t e d  fo r  each  f i l t e r .  

Cell cyc le  p h a s e s  were  e s t a b l i s h e d  a c c o r d i n g  to t he  [3H]thyraidine 
i n c o r p o r a t i o n  and da ta  f rom o t h e r  l a b o r a t o r i e s  [22]: G1 and  G1/S,  r e s p e c t i v e l y  
5 h and 24 h a f t e r  r e l e a s e  f rom s e r u m  s t a r v a t i o n ,  d u r i n g  aph id i co l in  block;  S, 
G2 and  G2/M, r e s p e c t i v e l y  6 h, 9 h and 11 h a f t e r  r e l e a s e  f rom the  aph id i co l in  
block.  

Protein s y n t h e s i s  s tu d ie s  
BHK-21 cel ls  w e r e  p la ted  in 60 mm c u l t u r e  d i s h e s  at  2 x l0 s c e l l s / d i s h  

and  s y n c h r o n i z e d .  At each  p r e - e s t a b l i s h e d  cel l  cyc l e  p h a s e ,  the  ce l l s  w e r e  
w a s h e d  twice  with  m e t h i o n i n e - f r e e  a -med ium c o n t a i n i n g  10% d i a lyzed  fe ta l  
b o v i n e  se rum,  e i t h e r  wi th  5 pg /ml  aph id i co l in  for  G1 and G1/S p h a s e s  or  
w i t h o u t  fo r  S, G2 and G2/M. Af t e r  a 20 min i n c u b a t i o n  in the  same medium, 
[3sS]methionine (1100 Ci/mmol, Amersham) was a d d e d  a t  e i t h e r  25 pCi/ml or  
40pCi/ml fo r  p u l s e - c h a s e  l abe l l i ng  e x p e r i m e n t s  [2]. Af t e r  l abe l l ing ,  t he  ce l l s  
w e r e  w a s h e d  twice  wi th  cold PBS, s c r a p e d  off  wi th  a r u b b e r  pol iceman in cold 
PBS and  m i c r o f u g e d  a t  15000 rpm a t  4°C for  15 main. The pe l l e t s  w e r e  f r o z e n  
on d r y  ice and k e p t  a t  -20°C p r i o r  to i m m u n o p r e c i p i t a t i o n .  

I m m u n o p r e c i p i t a t i o n s  w e r e  p e r f o r m e d  u s i n g  a s e r u m  a g a i n s t  BHK larains 
[2]. Addi t iona l  p r o t e a s e  i n h i b i t o r s  w e r e  a d d e d  to t he  i m m u n o p r e c i p i t a t i o n  
b u f f e r  (1 mM benzamid ine ,  25 ~g /ml  l e u p e p t i n ,  25 ~g /ml  a p r o t i n i n ) .  The 
samples  w e r e  f r o z e n  on d r y  ice and  k e p t  a t  -20°C p r i o r  to e l e c t r o p h o r e s i s .  

SDS-PAGE and  a u t o r a d i o g r a p h i e s  w e r e  done  as d e s c r i b e d  in p r e v i o u s  
p a p e r s  [1,2]. For  t he  p u l s e - c h a s e  e x p e r i m e n t s ,  t he  same amount  of 
r a d i o a c t i v i t y  was app l i ed  in each  well  of  the  gel .  Q u a n t i t a t i v e  da t a  was 
o b t a i n e d  wi th  an  U l t r o S c a n  XL d e n s i t o m e t e r  and  GelScan XL d e n s i t o m e t r y  
a n a l y s i s  s o f t w a r e  (LKB, Uppsa la )  l i nked  to a IBM XT-compa t ib le  c o m p u t e r .  

The cel l  cyc l e  k i n e t i c s  of  BHK ce l l s  s y n c h r o n i z e d  wi th  aph id i co l i n  was 

d e t e r m i n e d  by  [3H]thymidine incorporat ion into DNA (fig. 1). A maximum of 

i n c o r p o r a t i o n  was o b s e r v e d  6 h a f t e r  t he  r e m o v a l  of t he  a p h i d i c o l i n  b lock  

ident i fy ing  the S phase .  S y n c h r o n i z a t i o n  by  a p h i d i c o l i n  was s p r e a d  o v e r  two 

fu l l  c y c l e s  s ince  a s e c o n d  peak  of  s y n t h e s i s  of  DNA was o b s e r v e d  a f t e r  24 to 
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T i m e  a f t e r  r e l e a s e  f r o m  a p h i d i c o l i n  b l o c k  ( h o u r s )  

I n c o r p o r a t i o n  of  [~Hlthymidine in  DNA of s y n c h r o n i z e d  BItK-21 cel ls .  
cel ls  were  p la t ed  in 24-well  t i s s u e  c u l t u r e  p l a t e s ,  s y n c h r o n i z e d ,  l a -  

be l led  and  t h e i r  DNA p r e c i p i t a t e d  as  d e s c r i b e d  in MATERIALS AND METHODS. 
Each po in t  r e p r e s e n t s  the  a v e r a g e  v a l u e  from 3 wells.  

26 h;  t h i s  s e c o n d  m a x i m u m  w as  h o w e v e r  m u c h  b r o a d e r  i n d i c a t i n g  a p r o g r e s -  

s i v e  l o s t  o f  t h e  s y n c h r o n i z a t i o n .  Wi th  P e d r a l i - N o y ' s  d a t a  [22] ,  t h e s e  r e s u l t s  

e n a b l e d  u s  to  e s t a b l i s h  f o u r  o f  t h e  p h a s e s  o f  t h e  c e l l  c y c l e :  GO, d u r i n g  s e r u m  

s t a r v a t i o n ;  G1, w h e n  m o s t  o f  t h e  c e l l s  a r e  o u t  of  GO, 5 h a f t e r  r e l e a s e  f r o m  

s e r u m  s t a r v a t i o n  w i t h  s t a n d a r d  m e d i u m  c o n t a i n i n g  a p h i d i c o l i n ;  G 1 / S ,  a f t e r  a 24 

h a p h i d i c o l i n  b l o c k ;  S, 6 h a f t e r  t h e  r e l e a s e  f r o m  t h e  a p h i d i c o l i n  b l o c k ,  a t  t h e  

f i r s t  b u r s t  of  DNA s y n t h e s i s .  G2 a n d  G2/M p h a s e s  w e r e  a r b i t r a r i l y  f i x e d  a t  3 

h (G2) a n d  5 h (G2/rcI} a f t e r  t h e  S p h a s e .  T h a t  l a s t  p o i n t  c o n t a i n s  a n  

i n c r e a s i n g  n u m b e r  of  m i t o t i c  c e l l s  o n  t h e  b a s i s  of  t h e  m i t o t i c  i n d e x  { d a t a  n o t  

s h o w n ) .  Some  d i f f i c u l t i e s  to  p i n p o i n t  a n  a c c u r a t e  p o s i t i o n  f o r  G2 p h a s e  i s  i n  

a c c o r d a n c e  w i t h  r e s u l t s  f r o m  o t h e r  g r o u p s  [24] .  

V a r i a t i o n s  i n  l a m i n s  s y n t h e s i s  d u r i n g  t h e  ce l l  c y c l e  w e r e  a s s e s s e d  b y  

l a b e l l i n g  o f  s y n c h r o n i z e d  c e l l s  w i t h  [ 3 5 S ] m e t h i o n i n e  f o r  10 a n d  60 ra in  f o l l o w e d  

b y  i m m u n o p r e c i p i t a t i o n  of  l a m i n s  w i t h  a s p e c i f i c  a n t i b o d y  [2] .  T h e  n e w l y  

s y n t h e s i z e d  l a m i n s  w e r e  v i s u a l i z e d  a f t e r  a u t o r a d i o g r a p h y  o f  S D S - P A G E  g e l s .  

I n  GO c e l l s ,  n o  l a m i n s  w e r e  d e t e c t e d  { d a t a  n o t  s h o w n }  s u g g e s t i n g  t h a t  t h e  

s y n t h e s i s  o f  l a m i n s  A, B a n d  C i s  g r o w t h - r e g u l a t e d .  As  s h o w n  i n  F ig .  2, we 

o b s e r v e d  a n  a l m o s t  t o t a l  l a c k  o f  l a m i n  B s y n t h e s i s  i n  G1 p h a s e  a l t h o u g h  n e w l y  

s y n t h e s i z e d  l a m i n s  A a n d  C w e r e  d e t e c t e d  d u r i n g  t h i s  p h a s e .  All t h r e e  l a m i n s  

w e r e  d e t e c t e d  i n  a l l  p h a s e s  a f t e r w a r d .  Q u a n t i t a t i v e  s t u d i e s  o f  S D S - P A G E  

a u t o r a d i o g r a m s  w e r e  o b t a i n e d  b y  d e n s i t o m e t r y  a s  s h o w n  i n  f i g .  3. S i n c e  a c t i n  

a n d  v i m e n t i n ,  d e t e c t e d  b y  o u r  a n t i - l a m i n  s e r u m  [1 ,2 ] ,  a r e  c e l l  c y c l e  d e p e n d a n t  

[25 ,26] ,  n o  i n t e r n a l  s t a n d a r d  c o u l d  b e  u s e d .  T h e r e f o r e ,  t h e  r e l a t i v e  a b u n d a n c e  

o f  e a c h  l a m i n  w a s  c a l c u l a t e d  a s  t h e  r a t i o  o f  t h e  t o t a l  a m o u n t  o f  l a m i n s  A, B 

a n d  C. I n  n o r m a l  n o n - s y n c h r o n o u s  c e l l s ,  l a m i n s  a r e  p r o d u c e d  i n  a l m o s t  e q u a l  

a m o u n t s ,  D u r i n g  s y n c h r o n i z a t i o n ,  we o b s e r v e d  t h a t  t h e  r e l a t i v e  a b u n d a n c e  o f  
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Fig .  2. A u t o r a d i o g r a p h  o f  SDS-PAGE o f  i m m u n o p r e c i p i t a t e d  ] a m i n e  l a b e l l e d  w i t h  
[ ~ s S ] m e t h i o n i n e  i n  s y n c h r o n i z e d  c e l l s .  BHK-21 cells were  p l a t e d  in  60 mm t i s -  
s u e  cu l tu re  pe t r i s ,  s y n c h r o n i z e d  and  label led with [3sS]methionine a s  d e -  
s c r i b e d  in MATERIALS AND METHODS. Lane 1 r e p r e s e n t s  normal n o n - s y n -  
ch ronous  cells  labelled for  60 min. Lanes  2, 4, 6 and 8 r e p r e s e n t  immunopre-  
c ip i ta ted  lamins from cells  label led 10 rain; l anes  3, 5, 7 and 9 r e p r e s e n t  im- 
munoprec ip i t a t ed  lamins from cells  labelled 60 rain. A: lamin A; B: lamin B; C: 
lamin C; V: vimentin;  Ae: act in.  

p r e - l a m i n  A / l a m i n  A a n d  l amin  C is f a i r l y  c o n s t a n t  t h r o u g h o u t  t h e  ce l l  c y c l e ;  

t h i s  i s  a v e r y  d i f f e r e n t  s i t u a t i o n  f r o m  t h e  o n e s  p r e v i o u s l y  r e p o r t e d  b y  J o s t  

a n d  J o h n s o n  [19] o n  HeLa c e l l s  a n d  B l u d a u  e t  al.  [20] o n  E h r l i c h  a s c i t e s  c e l l s  

b u t  is  in  a c c o r d a n c e  w i t h  t h e  r e s u l t s  of  G e r a c e  e t  al.  [14] a n d  O t t a v i a n o  a n d  

G e r a c e  [15]. I n  G1 /S ,  we  o b s e r v e d  a low l e v e l  of  s y n t h e s i s  of  l amin  B w i t h  a 

maximum in S p h a s e  a n d  a c o n t i n u o u s  s y n t h e s i s  a t  l o w e r  l e v e l  in  p h a s e s  

a f t e r w a r d .  T h e  p r e s e n c e  of  l amin  B s y n t h e s i s  in  G1/S  p h a s e  c a n  be  e x p l a i n e d  

b y  t h e  f a c t  t h a t  a p h i d i c o l i n  d o e s  n o t  s u p p r e s s  in  t h e  G1 /S  i n t e r p h a s e  t h e  

60.0 

50.0 

40.0 - 

~ 30.0 - 

20.0 

t0.0 

0.0- 11 
Normal 

,I !Ii 
Cl G1/S S ¢2 C2/M 

Cel l  c y c l e  p h a s e s  

Fig. 3. A b u n d a n c e  o f  e a c h  lamin  i n  t h e  d i f f e r e n t  p h a s e s  o f  t h e  cell cycle.  
Au to rad iog raphs  from SDS-PAGE of labelled immunopree ip i ta ted  lamina were  
s canned  with a LKB Ul t roscan  XL and the  lamins quan t i f i ed .  The value for  
each lamin r e p r e s e n t s  i t s  ra t io  of the  total  amount  of immunopree ip i ta ted  
lamins, for  each phase  of the  cell cycle  de t e rmined  a s  d e s c r i b e d  in MATERIALS 
AND METHODS. The ha t ched  box r e p r e s e n t s  p re - lamin  A/lamin A, the open box, 
lamin B and the  filled box, lamin C. 
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120] 

"! 100] 

~34o 

~ o 
al G1/S S G2 

Cell cycle phases  

G2~M 

Fig .  4.  V a r i a t i o n  o f  t h e  h a l f - l l f e  o f  t h e  p r e c u r s o r  o f  lamin  A d u r i n g  t h e  ce l l  
c y c l e .  BHK-21 c e l l s  p l a t e d  in 60 mm t i s s u e  c u l t u r e  p e t r i  d i s h e s  w e r e  s y n c h r o -  
n i z e d  a s  d e s c r i b e d  in MATERIALS AND METHODS. For  e a c h  p h a s e  of  t h e  ce l l  
c y c l e ,  c e l l s  w e r e  p u l s e - l a b e l l e d  for  10 rain wi th  [3SS]meth ion ine  a n d  c h a s e d  
w i t h  r a d i o a c t i v i t y - f r e e  medium for  0, 30,  60,  90 a n d  120 rain. Lami ns  w e r e  im-  
m u n o p r e c i p i t a t e d  a n d  s e p a r a t e d  on  SDS-PAGE,  v i s u a l i z e d  b y  a u t o r a d i o g r a p h y  
a n d  q u a n t i f i e d  u s i n g  a LKB U l t r o s c a n  XL. The  h a l f - l i f e  w a s  d e t e r m i n e d  
a c c o r d i n g  to D a g e n a i s  e t  al. [2]  b y  d i v i d i n g  t h e  q u a n t i t y  of  t h e  p r e - l a m i n  A 
(74 kD) b y  t h e  to ta l  a m o u n t  of  p r e - l a m i n  A (74 kD) a n d  lamin  A (72 kD) .  

s y n t h e s i s  of p r o t e i n s  normal ly  s y n t h e s i z e d  in S p h a s e  [22]. The f a c t  t h a t  

lamin B is mainly p r o d u c e d  in S p h a s e  may i n d i c a t e  t h a t  i t s  s y n t h e s i s  is 

r e l a t e d  to the  e x p a n s i o n  phase  of the  n u c l e u s  a s s o c i a t e d  with the  DNA 

s y n t h e s i s  t ha t  c h a r a c t e r i z e d  tha t  phase .  

We examined a lso if t h e r e  w e r e  v a r i a t i o n s  in t he  h a l f - t i m e  of  the  

p r e c u r s o r  of  lamin A by  p u l s e - c h a s e  e x p e r i m e n t s .  P r e v i o u s  e x p e r i m e n t s  u s i n g  

normal  n o n - s y n c h r o n i z e d  BHK-21 [2] ce l l s  h a v e  shown a h a l f - l i f e  of  63 minu tes ,  

a v e r y  long time compared  to o t h e r  known p r e c u r s o r s  s u g g e s t i n g  a p o s t -  

t r a n s c r i p t i o n a l  p r o c e s s i n g .  The h a l f - t i m e  d e t e r m i n e d  fo r  the  c o n v e r s i o n  of  

p r e - l a m i n  A into  lamin A a t  each  p h a s e  is shown in f ig.  4. We o b s e r v e d  t h a t  

the h a l f - l i f e  of  the  p r e - l a m i n  A r ema ins  c o n s t a n t  for  most  of the  ce l l  cyc le .  

However ,  we o b s e r v e d  a s h a r p  i n c r e a s e  in G2 to 78 rain with a maximum in 

G2/M of 103 min. This  i n c r e a s e  s u g g e s t s  t ha t  the  p r o t e a s e  r e s p o n s i b l e  fo r  t he  

p r o c e s s i n g  of  p r e - l a m i n  A is not  p r e s e n t  nor  a c t i v e  p r i o r  to mi tos is ,  a l lowing  

an accumula t i on  of the  p r e c u r s o r  for  lamin A in p r e - m i t o t i c  cel ls .  A l t h o u g h  a 

p r e c u r s o r  fo r  lamin A has  been  o b s e r v e d  in many d i f f e r e n t  ce l l s  [27], no ro le  

has  b e e n  s u g g e s t e d  for  th i s  p ro t e in .  This  d i f f e r e n c e  in h a l f - l i f e  d u r i n g  the  

cel l  cyc le  is the  f i r s t  i nd i ca t i on  t h a t  p r e - l a m i n  A may p lay  an i m p o r t a n t  

f u n c t i o n  d u r i n g  cel l  g r o w t h .  

We r e p o r t  an e f f e c t i v e  a p p r o a c h  to s y n c h r o n i z e  f i b r o b l a s t s  in c u l t u r e  by 

u s i n g  aph id i co l in  to i nh ib i t  DNA s y n t h e s i s  t h e r e f o r e  s t o p p i n g  the  ce l l s  in a 

C1/S i n t e r p h a s e .  The a n a l y s i s  of  the  s y n t h e s i s  of  lamins  in s u c h  ce l l s  shows  

tha t  g e n e r a l  s y n t h e s i s  Gf lamins A, B and  C is r e l a t e d  to cel l  g r o w t h  with  

d i f f e r e n c e s  in i nd iv idua l  s y n t h e s i s  p a t t e r n .  Lamin B is not  s y n t h e s i z e d  in G1 

cel ls  bu t  is p r o d u c e d  in the  p h a s e s  a f t e r w a r d  with  a peak  of s y n t h e s i s  in S 
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phase  whe rea s  p r e - l a m i n  A/ lamin  A and  lamin C are  p r o d u c e d  t h r o u g h o u t  the  

cell  cycle .  We also o b s e r v e d  t h a t  in  cel ls  s y n c h r o n i z e d  with aph id ico l in ,  t he  

ha l f - l i fe  of the  p r e c u r s o r  for  lamin A is  i n c r e a s e d  in  p r e - m i t o t i c  cells .  The 

s t u d i e s  of d i f f e r e n t i a l  p a t t e r n s  of s y n t h e s i s  a nd  v a r i a t i o n s  in  ha l f - l i fe  on  

o t h e r  cell l i nes  a re  u n d e r w a y .  
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