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We have studied the variation or his|one t11* and of its ¢odinB mRNA durin~ rat liver rel~cnetatic~n alter partial hepatectomy, Our data showed 
that while HI" decreased when cell proliferation was initiated. H I ° mRNA accumulated inn proliferantion.dependent manner as did H3 mRNA, 
These resu Its showed two interesting aspects ol" the rellUlation or H I ¢' expression in vivo. conflrminB results we have obtained previously in vitro: 
first HI ° mRNA a¢cun~ulutlo~ is u proliferation-del~Cndent event: second, 111* protein accumulation may I~ uncoupled from that of its codintt 

mRNA 

H3; DNA replication; Hepalcetomy; Translational control 

1. INTRODUCTION 

The HI histone family is thought to be involved in the 
stabilisation of nueleosome, the condensation of 
nucleosomal fibers and the formation of  a higher order 
structure in chromatin [1-2]. Among them, H1 ° ap- 
pears during the terminal stage of differentiation [3-5]. 
In murine erythroleukemia (MEL) cells for example, 
the protein accumulates during the induced differenti- 
tion [6], and when studying the molecular basis of  this 
induction, we have found that HI ° mRNA accumula- 
tion is linked to the DNA replication [7], and also that 
the accumulation of  the protein itself can be uncoupled 
from that of its coding mRNA [8]. In order to address 
the same question in a system which is able to differen- 
tiate in vivo, we have studied the accumulation of H1 ° 
mRNA and protein during rat liver regeneration after 
partial hepatectomy. It has been shown previously, tlaat 
HI ° decreases upon rat liver regeneration [3,9,10]. We 
have confirmed this observation and provided data 
showing that, although present in resting rat liver cells, 
H 1 ° mRNA accumulated when cell proliferation was in- 
itiated after partial hepatectomy like H3 coding 
mRNA. However, during the same time where H1 ° 
mRNA accumulated, the protein itself decreased. These 
observations evidenced two interesting aspects of the 
mechanism controlling H1 ° regulation: HI ° mRNA ac- 
cumulation is a DNA replication-dependent event and 
moreover there exist a mechanism which uncouples H 1 o 
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accumulation from that of its coding mRNA during the 
proliferation stage of  cell differentiation. 

2. MATERIALS AND METHODS 

2,1, Rat partial hepatectomy 
Male Wistar rats were partially hepatectomized as described pre- 

viously [3]. 

2,2, RNA extraction and l;or/hern.blot analysis 
RNA from hepatocyte was prepared from 0,5 to 0.8 8 of rat liver 

as described elsewllere [7,1 l], 

3. RESULTS 

3.1. 1"12 ° protein and m R N A  accumulation during rat 
liver regeneration after partial hepatectomy. 

In order to investigate the variation of HI ° protein 
and mRNA during rat liver regeneration, rats were par- 
tially hepatectomized and after various times, RNA was 
purified on the one hand and histones were analyzed on 
the other. Northern blot analysis showed that HI ° 
mRNA was present in resting adult rat liver cells and 
surprisingly its amount increased drastically 24 h after  
partial hepatectomy and this accumulation continued 
up to 72 h. Histone H3 mRNA was undetectable in 
adult rat liver cells as well as 10 h after partial hepatec- 
tomy; its accumulation could be only observed 24 h 
after surgery, showing the absence of any cell prolifera- 
tion at least before 10 h. Significant amounts of H3 
mRNA had accumulated at 48 h and 72 h indicating the 
existence of important cell multiplication at those 
times. HI ° mRNA accumulation occurred simultane- 
ously with that of H3 mRNA, suggesting that, like H3 
mRNA, H1 ° mRNA accumulation is linked to DNA 
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Fig. 1. Variation of tile amount of HI u protein and mRNA during rat liver regeneration after partial hepatectomy. Rats were partially 
hepalectomized and the regeneration of liver was allowed to proceed for the indicated time. (A) Nuclear proteins were extracled from rat liver {time 
0) or rat liver after surgery (I 0.72 hi, analyzed on 15~,'0 SDS-PAGE and stains with Amido black. The position of HI.I,  HI-2 and H 1 ° is indicated 
(a). RNA was purifi~.d from the above samples and S0 ltg of purified RNA was used to obtain a Northern blot which was then probed with a:P. 
labeled H I °,  H3 and albumin probes (b). (B) Densitometric analysis of H 1 ° protein (m) and mRNA (~,) variation. H 1 ° expressed as % of total 
HI and values for H I c~ mRNA and protein arc represented as % of the starting value. Arrows indicate the DNA replication period as judged by 

the expression of H3 mRNA between 24 and "/2 h. 

repl icat ion,  Dur ing the per iod examined the a m o u n t  o f  
a l bumin  m R N A  increased slightly. In the above  experi- 
ment  we have conf i rmed  the previously  repor ted  
decrease  o f  H1 ° [3,10] and  found  that  the a m o u n t  o f  
H1 ° prote in  decreased af ter  24 h and con t inued  to 
decrease  up to  72 h af ter  part ial  hepa t ec tomy .  The  fact 
tha t  the  a m o u n t  o f  H1 ° m R N A  accumula t ed  dur ing  this 
per iod  demons t ra tes  clear ly tha t  the a c c um ul a t i on  o f  
H I  ° m R N A  and  protein was uncoupled .  

4. D I S C U S S I O N  

This  paper  provides two m a j o r  facts a b o u t  the 
regula t ion o f  H I o accumula t ion .  First,  H 1 o m R N A  ac- 
cumula t ion  appears  to  be a p ro l i f e ra t ion-dependen t  
event .  W h e n  investigating the var ia t ion o f  H1 ° m R N A  
as a func t ion  o f  the posi t ion  o f  cells in the cell cycle in 
M E L  cells, we have shown previously,  tha t  H I  ° m R N A  
accumula t ed  in a D N A  rep l ica t ion-dependent  manne r  
[7]. H e r e  we conf i rmed  this p h e n o m e n o n  in vivo in rat 
hepa tocy tes .  A l though  H10 m R N A  was present  in 
rest ing adul t  rat liver cells, it a ccumula t ed  
s imul taneous ly  with H3 m R N A  after  partial  hepatec-  

t o m y .  H I  ° m R N A  a c c u m u l a t i o n  is thus l inked to  D N A  
repl icat ion as is accumula t ion  o f  H3 m R N A .  

W e  then showed  that  H1 ° pro te in  accumula t ion  can 
be uncoup led  f r o m  that  o f  its cod ing  m R N A .  Indeed we 
[3], and  o t h e r s  [10] have repor ted  previous ly  that  the 
a m o u n t  o f  H1 o decreased and  reached a m i n i m u m  at 
50-65 h af ter  surgery.  We  have con f i rmed  these da ta  in 
the  present s tudy ,  and  have shown  that ,  nevertheless,  
the a m o u n t  o f  H 1 ° m R N A  increased dur ing  this per iod.  

A di f ference  between the accumula t i on  o f  H 10 and  its 
c o d i n g  m R N A  has also been observed  in vi tro dur ing 
the  induced di f ferent ia t ion  o f  M E L  cells [8]. These 
results and  those  presented previous ly  in M E L  cells 
[7,8] can accoun t  for  the fo l lowing  model .  The  ac- 
cumula t ion  o f  H I  ° m R N A ,  similar t o  that  o f  the o ther  
h is tor ic-coding m R N A s  is coup led  to D N A  replication.  
The re fo re  H I  ° m R N A  is main ly  p r o d u c e d  dur ing the 
pro l i fe ra t ion  phase o f  cell  d i f ferent ia t ion  and can be 
used to  direct  H1 ° synthesis when needed by cells, even- 
tual ly  when cells are arrested.  If  this is true,  cells need 
a s t rong  con t ro l  for Uncoup l ing  H1 ° m R N A  f rom tha t  
o f  H I  ° which  should  no t  accumula t e  dur ing  cell pro-  
l i ferat ion.  
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