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construction experiments showed that 
the nonhistone proteins of S phase 
chromatin are responsible for !'egulat
ing the transcription of histone mRNA 
sequences. R. S. Gilmour and J. Paul 
(Beatson Institute for Cancer Re
search, Glasgow) have provided evid
ence using reconstruction experiments 
that in chromatin of mouse foetal liver 
cells and DMSO-stimulated Friend cells 
nonhistone proteins render globin 
genes transcribable. In both the histone 
and globin transcription studies the 
potential inte,rference of endogenous 
RNA was ruled out. There has been 
some concern about both chromatin 
reconstitution and the use of bacterial 
polymerases for chromatin transcrip
tion, but the histone and globin sys
tems at least seem amenable to these 
approaches. 

Several laboratories are engaged in 
isolating and characterising defined 
nonhistone chromatin protein fractions 
and exploring their functions. H. 
Busch (Baylor College of Medicine, 
Houston) has been isolating chromatin 
and nucleolar proteins by differential 
salt extraction and fractionating them 
on a preparative scale by two-dimen
sional polyacrylamide geI electro
phoresis. His group has purified and is 
at present sequencing a protein whose 
appearance i,s correlated with nucleolar 
activation. 

Another technique which has been 
much used for fractionation of chro-• 
matin proteins is DNA affinity chroma
tog,raphy. V. Allfrey (Rockefeller 
University, New York) described new 
methods for the fractionation of 
nuclear nonhistone proteins which uti
lise,d DNA of various average Cot 
values covalently attached to solid sup
ports such as amino-ethyl sepharose, 
Sephadex G25 and Sephadex 0200. 
This method yields reproduoible frac
tions some of which interact preforen
tially with 'moderately reiterated' 
sequences while others bind to unique 
DNA sequences. Some of the DNA 
binding proteins exhibit a high and 
selective affinity for cyclic AMP or 
cyclic GMP. G. Patel (University of 
Georgia, Athens) described a class of 
proteins which do not exhibit species
specific binding but ,rather display a 
preference for A T-fi.ch and single
stranded DNA. T. Y. Wang (State 
University of New York, Buffalo) re
ported the isolation of two nonhistone 
protein tiractions from Ehrlich ascites 
tumour chromatin, one which activates 
and the other which suppresses trans
cription of DNA in vitro. The action 
of each of these protein fractions re
quires the •homologous RNA poly
merase II and homologous DNA. The 
inhibitory protein, which is electro
phoretically ·homogeneous, blocks RNA 
synthesis at initiation prior to forma
tion of the first phosphodiester bond. 

There seemed to be a general consensus 
that DNA binding fractions are en
riched in phosphoproteins. Though 
DNA affinity chromatography appears 
to be an effective method for fractiona
tion of chromatin proteins, caution 
must be exercised in concluding that 
in vitro binding reflects biological 
activity. 

T. C. Spelsberg (Mayo Clinic, 
Rochester) discussed the specificity of 
the binding of progesterone~receptor to 
hen oviduct nuclei and chromatin. 
Although multiple levels of binding 
were observed in all tissues examined, 
the highest affinity binding was only 
detected in chromatin from target tis
sues. The removaI of one nonhistone 
protein fraction 'AP3' •resulted in loss 
of high affinity binding. 

For some time phosphorylation of 
chromatin proteins has been correlated 
with the activation of transcription in a 
variety of biological systems. Con
sistent with these observatJions, studies 
by R. Platz and L. S. Hnilica (Univerr
sity of Texas, Houston) indicated that 
during sea urchin development the rate 
and specificity of nonhistone protein 
phosphorylation reflects the process of 
differentiation. 

L. J. Kleinsmith (University of 
Michigan, Ann Arbor) described the 
properties of two principal nuclear com
ponents of the chromatin protein phos
phorylation mechanism. Twelve kinase 
activities were identiified, several being 
cyclic AMP-dependent and others re
fractory to or even inhibited by cyclic 
nucleotides. Nuclear phosphatase acti
vity was also described. Dr Kleinsmith, 
with G. Stein and J. Stein, has also 
found that enzymatic dephosphoryla
tion of nonhistone chromatin proteins 
from S phase HeLa cells resulted in a 
reduction in chromatin template acti
vity and in the transcription of histone 
mRN A sequences. The latter studies 
provide e¥idence for a functional rela
tionship between phosphorylation of 
nonhistone chromatin proteins and 
RNA transcription. 

• Histones were not entirely over
looked at the colloquium. R. Chalkley 
(University of Iowa) addressed the 
problem of deposition of preexisting 
and newly synthesised histones on rep
licating DNA. He showed that in con
trast to DNA, which is replicated in a 
semiconservative fashion, histones are 
randomly distributed between the pre
ex,isting and newly replicated DNA 
strands. 

T. Langan (University of Colorado, 
Denver) presented evidence that there 
are two types of F1 histone phosphory
lation, which can be distinguished on 
the basis of the specific amino acid 
residue phosphorylated and the re
quirement for cyclic AMP. Phosphory
lation of serine 37 takes place in non-
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proliferating cells following hormonal 
or cyclic AMP stimulation. Phosphory
lation of amino add residues other 
than serine 37 is strongly correlated 
with the rate of cell growth and is un
affected by cyclic nucleotides. Distinct 
enzymes which catalyse the two types 
of F1 phosphorylation reactions have 
been isolated. P. Byvoet (University of 
Florida, Gainesville) discussed the 
enigmatic phenomenon of histone 
methylation and its possible role in the 
maintenance of chromatin structure. 
He showed that agents which are cap
able of intercalating into the DNA 
double helix increased the extent of 
histone methylation. 

• The last portion of the colloquium 
was concerned with the arrangement 
of proteins on DNA in chromatin. B. 
Sollne·r-Webb and G. Felsenfeld (NIH, 
Bethesda) have examined the structure 
of chroma,tin, both purified and within 
nuclei, by digestion with staphylococ
cus nuclease. The kinetics of nuclease 
digestion are consistent with the "beads 
on a string" arrangement of chromatin. 
Sollner-Webb and Felsenfeld also pre
sented evidence which suggests that the 
organisation of proteins in the neigh
bourhood of globin genes differs be
tween reticulocyte chromatin, which 
actively transcribes globin mRNA, and 
erythrocyte chromatin where globin 
transcription is largely repressed. In 
reticulocyte chromatin a distinct seg
ment of the globin gene is not acces
sible to poly-o-lysine binding, presum
ably because it is covered by chromatin 
proteins. In erythrocyte chromatin the 
entire globin sequences seem to be pre
sent in both poly-o-lysine accessible 
and inaccessible regions. J. Gottesfeld 
and J. Bonner (California Institute of 
Technology, Pasadena) described a 
method for isofating a template-active 
chromatin fraction by digestion with 
DNase II. The DNA of this fraction 
contained a subset of the total genetic 
sequences which is partially tissue
specific. The template-active fraction 
has a decreased histone content, totally 
lacks histone I, and is enriched in non
histone protein. Limit digests of total 
chromatin with DNase II revealed nuc
leoprotein bodies equivalent to those 
described by SoHneraWebb and Felsen
feld. But limit digests of the template
active fraction did not yield these 
nucleohistone particles. 

Correction 
The letter in Nature phys. Sci. (230, 
92; 1971) referred to in the News 
and Views article 'Polyacrylamide 
Gels' by Paul Calvert (254, 104; 
1975) was by Richards and Temple, 
and not by Hersey and Rees as 
stated. 
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