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1, Introduciion

Recently published results from our laboratory 1]
demonstrated a circadian rhythmicity in the phospho-
rylation of histores in fhe normal rat liver. This time
Factor couid also influence histone phosphorylation in
the regenerating liver. Thers are, however, no data in
the literature taking thiz into consideration and con-
Hicting results [2—7] could be attributable to these
circuanstances.

Our experiments differ from those described by
other guthors in that each hepatestomized animal waz
correlated with a simultaneously sham operated son-
irol amimal. Under these conditions maximum phos-
phorylation of individual histone fractions was found
1,Z, 6, or 12 hr atter parrial hepatectomy. In addition,
a general stimulatien cccurred 22 to 26 hr after the
operation. Administration of 3°,5"-adenosine rronp-
phosphate oceasionally resuited in further stimula-
tions.

2. Methods

Male Sprague-Dawley rats, 3 months old, were hep-
atectomized according 1o Higgins and Anderson [8]
by removal of 2/3 of their liver. Simultaneonsly, con-
trol animals were sham-operated by laparatomy wnder
otherwise identical conditions. Both groups received
1ml TagP]DrﬂIG}‘hDSphate (1.8 mCi. dissolveiin =

0.9% NaCl, contzining 16.1 umale of inactive ortho-

phosphate per mi) 1 hr prior 1o sacrifice at the times

indicated in fig. 1 and table 1. Livers were excised and -

lustones were p epared sep‘_:ated os 15% polyacry}-

amide gals, and stained as described previously [1].
Radioactivity of gel slices, solubilized with 0.2 ml
30% Ho0)5, was determined in 2 Packard liguid scin-
tillation spestrometer in Bray’s solution.

3. Resplis and disenssion

The first stimulaiion of phosphate incorporation
occumed 1 {F17, F2s1), 2{F1",F2b, ¥3,F2aZ) or 6
hr {F1) after partial hepatectomy. A second maxi-
mum was pbserved In some fractions 12 hr after the
operation {only fractions F2a1, F2a2, F1"), whereas
2230 hr afier hepatectonty a general stimmlation, af-
fecting ai! histone fractions, was observed {fig, 1);

Althowzh evidence is accumulating that divect and
specific stunnlation of transeription is more probably -
corr-ied with the phosphorylation of non-histone
prn. eins of the cell nuclens, dhemical mvaification of
the histones is 2150 involved in the regulation of genet-
ic expression. The variety of phosphorylation maxi-
ma in the fractions of the F1 group, a8 demonstrated
in fig. 1, is particularly striking. These fractions,
which presumably differ only slightly in struacture
[9-117, have been supgested 1o be of importance in
the condensation of heterochromatin in differentiated
cell nuclel J12—15]), whereas the arginine-rich Frac-
1ions have been reported 1o play a primnary role in the
repression of transeription by interaction with RNA- .
polymerase [16]. Oue could speculate, therefore, that
each phosphorylation maximum in the F2a, F2b, ar4
F3 fractions requires a corresponding maximum in F}
group, thus correlating derepression-and decondensa-

' tion reactions. This could be anmtegp:etahon of tThe

su]tsshown mf'g 1. }Z-.': s
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Fig. 1. Relative specific activities of individual histone frac-
tions isolated at various times after hepatectomy from regen-
ezating rat liver and separated on 15% polyactylamide gels
Specific activities wers obiained by dividing radioaeiivilies nf
peek fractions afizr 3el sepavatiorn, by absorption at 520 nan
of corresponding fractions from gels which had been stained
with 0,1% amido black 2nd which were scanned in a
Chromoscan. Relatve specific activily s

- speeific aetivity regenerating liver

specifie aetivity control lives
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Table 1 -
Stimulation of the phosphorylation of individnal histone frac-
tions at varions 1ines afler hepaizsiomy by 3°.5-AMP.

Hr alter
hepatee-  Histone
TRINY Fracticn
Fi FY F17 F3 F2b F2a2 Flal
2 122 19D 14D 109 138 100 137
112 72105 83 1p& 123 00
& 188 141 108 &3 8D 206 133
167 165 IRB 14D &5 153 116
i2 &0 &5 o5 23 gk 13188 14D
o 5% 1p4a 10D 75 250 B8
22 166 153 i43  14¢ 33 B3 o7
128 130 137 118 DO 93 10%
26 103 1891 244 23é 137 134 112

1313 65 185 307 153 16D 8%

The resnlis of 2 experiments aze given asg par cent speeific ao
or z*

Tivity of 37,5 -AMP treated animels es compazed 1o snireaie 2
aminzls, Rais were hepatertomized and wewe myzcied iniro-
peritengally with [ .1 (3.8 mUB [P°Pic “thophssphatz . 4
1ml%,5-AMP {pH 7.2, dissclved in sal 1) or sa’ing 1 h:

prior to decepitation.

Stirnuiation of F1 phosphorylation in vive by ex-
ternal 3°,5"-adenosine monophosphate (3°,5'-AMT)
has heen described recently by Langan [17] and is
confirmed by the present resulis. Furthesmore, it is
demonsizateid that phosphorylation of other histone
compounds is also stimnlatsd Ly 3',5-AMP (table 1.
This is observed particulardy in the phosphorylation
of 2l ¥1 subiractions, as well as for frastions F3 and
F2a2. interestingly, an elevation of the endogenous
3’ 5"-AMP conceniration in the liver 2.5 and 12 hr
after hepateciomy has been reporied by MacManus
et al. J18]. With the exeepiion of histone F2a2 no in-
fluence of 5°,5"-AMP injections on specific activity
was found under cur experimental conditions for the
12 hy interval. Simiandy, only limiled stimulation oc-
gurred 2 hir after hepatectomy. This is presumably due
to the fast thet motisnom stimulation has already
been achisved by sndogencus 3°,5-AMP concentra-
fions. Bix 20d. 2226 hr 2fier hepatecionTy, however,
marked simulations of the phosphoryiation rate of
most of the histone fractions could be chserved.
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