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I s o l a t i o n  of f i l a m e n t s  of the ch ick  lens1 
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Summary. A prepa ra t ion  of in te rmedia te  f i laments  isolated f rom the  chicken lens is enr iched  wi th  a 50,000 da l ton  
po lypept ide .  

The presence  of i n t e rmed ia t e  f i laments  (10-12 n m  in 
d iameter)  in the  water - insoluble  in t racel lular  ma t r i x  of 
t he  v e r t e b r a t e  lens has  previous ly  been repor ted  3. In  th is  
s t u d y  a m e t h o d  for t he  isolat ion of these  f i laments  is 
descr ibed.  
Lenses  ob ta ined  f rom 3-4 -month -o ld  chickens immed ia t e ly  
a f te r  d e a t h  were  decapsu la t ed  and  the  epi thel ia l  and 
annu la r  pad  cells removed.  The fibre mass  was  homo-  
genized in s t a n d a r d  salt  solut ion (SEM) conta in ing  
0.1 M KC1, 0.005 M MgCI~, 0.006 M s o d i u m  p h o s p h a t e  
buffer  p H  7.2 to which  0.01 M 2-mercap toe thano l  was 
added.  The h o m o g e n a t e  was cent r i fuged for 20 min a t  
37,000 • g a t  4 ~ and  the  water- insoluble  pel le t  re ta ined.  
This  pellet ,  which  conta ins  large number s  of f i laments  

and the  p lasma  m e m b r a n e  of the  fibre cells, was washed  
repea ted ly  in the  buffer  wi th  homogen iza t ion  and  centr i -  
fugat ion as prev ious ly  descr ibed 3. The pellet  was then  
homogenized  in 8 M-urea p repa red  wi th  SEM and  allowed 
to  ex t r ac t  for 3 h. Af te r  cent r i fugat ion  a t  78,000 • g for 
20 min  a t  10~ the  urea-soluble f rac t ion (8M-USF) 
was separa ted  f rom the  membrane - r i ch  urea-insoluble 
pellet .  The urea-soluble  (8M-USF) was then  exhaus t ive ly  
d ia lysed agains t  f r equen t  changes  of SEM to r emove  the  
urea  and is des igna ted  8 M - U S F P D  (PD = pos t  dialysis). 
F i l amen t s  are soluble in 8M-urea b u t  re form af te r  
removal  of the  urea*.  The act ion of urea  thus  pe rmi t s  the  
separa t ion of f i laments  f rom the  urea-insoluble m e m b r a n e  
mater ia l .  
The 8 M - U S F P D  was  cent r i fuged at  37,000 •  for 15 min 
to r emove  m e m b r a n e  no t  pel le ted  by  cen t r i fuga t ion  of 
the  original h igh  dens i ty  8M-urea solution. The 37,000 
s u p e r n a t a n t  was t h e n  cent r i fuged at  78 ,000•  for 1 h 
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Fig. 1. Negative stain analysis of the 78,000 • g lens pellet shows 
mainly intermediate filaments. • 120,000. 

Fig. 2. Section of the 78,000 x g lens pellet to show intermediate fila- 
ments, x 120,000. 

Fig. 3. Electrophoretic patterns in 5.13% polyacrylamide gels con- 
taining 1% sodium dodecyl sulphate. A Chick smooth muscle desmin 
(D) and actin (A). B Chick lens 8M-USF fraction. C Chick lens 
78,000 • g pellet enriched with intermediate filaments. 
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at  4~ in an SW 65K rotor  in the  L3-40 Beckman  ul t ra-  
centr ifuge.  A por t ion  of the  resu l t an t  pel let  was fixed for 
electron microscopy,  a por t ion  was nega t ive ly  s ta ined  
wi th  1% uranyl  ace ta te  and the  r ema inde r  electro-  
phoresed  in 5.13% polyacry lamide  gel con ta in ing  1% 
sodium dodecyl  su lpha te  3. Act in  and desmin  were isolated 
f rom chick gizzard smoo th  muscle as descr ibed by  
Lazarides  and H u b b a r d  s, The 8M urea-soluble  f rac t ion 
of gizzard smoo th  muscle which  had  been  e x t r a c t e d  wi th  
0.6 M KC1, and 0.6 M K1 was used for gel analysis .  Desmin  
represen ts  the  50,000 da l ton  po lypep t ide  t h a t  is con- 
sidered a subun i t  of the  in te rmedia te  f i l aments  of chick 
smoo th  muscle 5. 
Microscopic analysis  showed t h a t  the  lens 7 8 , 0 0 0 x g  
pellet  consis ted main ly  of in te rmedia te -s ized  f i laments  
(10-12 n m  in diameter)  (figures 1 and 2). A few m e m b r a n e  
profiles were observed in the  78,000 •  pellet ,  and  free 
par t ic les  were ev iden t  on the  negat ive  stain.  The electro- 

phore t ic  p a t t e r n s  of s mo o t h  muscle ac t in  and desmin,  and 
of  the  lens 8M-USF and  78,000 • g pel le t  of i n t e rmed ia t e  
f i l aments  are shown in figure 3. The lens 8 M-USF  
(figure 2, B) conta ins  all the  crys ta l l in  po lypep t ides  
(bands 2, 4, 5, 6 and  7) p resen t  in the  lens wa te r  soluble 
f ract ion 3, and m a n y  noncrys ta l l in  c o m p o n e n t s  pre-  
viously  ident i f ied  and charac te r ized  by  mol. w t  a. The 
mos t  p r o m i n e n t  noncrys ta l l in  c o m p o n e n t s  (bands 1 
and  3) cor respond  in pos i t ion  to  t h a t  o f  muscle act in  and  
desmin.  A l though  the  78 ,000•  pel le t  conta ins  the  
ma jo r  po lypep t ides  p resen t  in the  8M-USF,  it is marked ly  
enr iched in the  a m o u n t  of band  1 of mol. wt  previous ly  
e s t ima ted  a t  49,000 da l tons  3. 
These resul ts  s t rong ly  suggest  t h a t  the  i n t e rmed ia t e  
f i l a m e n t s  of the  lens con ta in  a po lypep t ide  of mol. w t  
ident ica l  to  t h a t  of desmin.  F u r t h e r  s t u d y  is required to 
de te rmine  w h e t h e r  the  lens po lypep t ide  and desmin  are 
ident ical  in b iochemical  s t ruc ture .  
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Summary .  In  the  larvae of Chironomus thummi ,  the  newly  repl ica t ing  DNA has  been found to be associa ted wi th  the  
nuclear  membrane ,  as evidenced by  the  isolat ion of DNA nuclear  m e m b r a n e  complexes  (M-band) of 3H- thymidine  
labelled larvae.  

In bacter ia  i t  has  been shown t h a t  ch romosomal  DNA 
is a t t a ched  to the  cell m e m b r a n e  at  var ious points ,  and  
DNA repl icat ion is in t ima te ly  associated wi th  the  cell 
m e m b r a n e  s, 4. Al though there  are a few studies  indica t ing  
absence of any  associat ion be tween  nuclear  m e m b r a n e  
and DNA repl icat ion in eukaryot ic  cells a, ~, several  recen t  
repor ts  p resen t  compel l ing  biochemical  and  electron 
microscopic evidence to suggest  a close associat ion be- 
tween  DNA repl icat ion and nuclear  m e m b r a n e  in b o t h  
animal  and p l an t  cells 7-n.  Thus  scanning  electron 
microscopic s tudies  of the  chromosomes  wi th in  the  nuclei 
of the  sa l ivary  glands of the  larvae of Chironomus t h u m m i  
have  revealed t h a t  the  chromosomes  are connec ted  to 
the  inner  surface of the  nuclear  m e m b r a n e  ~2. In  the  ex- 
pe r imen t s  to be repor ted  here, we have  a t t e m p t e d  to 

examine  whe ther ,  in the  larvae of Chironomus thummi ,  
t he  newty repl ica ted  DNA is associa ted wi th  the  nuclear  
m e m b r a n e  complexes  isolated by  sed imen ta t ion  in bi- 
phasic  sucrose grad ien ts  using the  M-band  technique  la 
Chironomus t h u m m i  larvae (4th instar)  were incuba ted  
for 24 h a t  28 ~ in disti l led wa te r  con ta in ing  0.1 mCi /ml  
t hymid ine -me thy l -3H (sp. act.  6 Ci/mM) to label DNA. 
After  incuba t ion  the  larvae were washed,  suspended  in 
I~rebs -Ringer -phospha te  buffer  (KRP)14 conta in ing  0.25 
M sucrose and homogenized  at  0-4~ The homogena t e  
was fi l tered th rough  a cheese c loth (8 layers).  The f i l t ra te  
was cent r i fuged at  500 •  for 10 rain and the  pellet  was 
suspended  in the  same K R P - b u f f e r e d  sucrose solution.  
This  suspens ion  (1 ml) was layered on 10% Ficol in K R P  
(25 ml) and cent r i fuged a t  3000 •  for 30 rain. The pel le t  
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Sedimentation profile of labelled DNA of nuclear lysate from Chiro- 
riotous larvae. Total radioactivity of the nuclear lysate loaded on the 
gradient was 5.52 • 104 cpm. 
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