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Interactions of mammahan histones, Hl-1 and Hl”, & from holothuria sperm and H5 with poly(dA-dT), poly(dG-dC) and 
pdy(dG-mesdC) were measured by a nitrocollulose filter binding assay and circular dichroism. All of the proteins bound to every one 
of the polymers, but differed in the extent of binding, which depended on the polynucleotide/protein ratios and ionic strength. The 
order of retention of all polymers was #0 > Hl-1 > HlO. The binding of Hl’ to poly(dG-me,dC) was remarkably sensitive to ionic 
strength. The proteins caused changes in the spectral features of the polynucleotides, but differed in the type and extent of the 
change. cbmplexes prepa& with Hl-1 and Hl* with all polymers showed a strongly negative 4 spectrum. Complexes of 
poly(dA-dT) and &,, at a prokin/polynucleotide ratio of 0.4, displayed a distinctive spectrum, giving the appearance of a Z-like 
DNA spectrum, at low ionic strength. At higher ionic strength the complexes showed a 4 spectrum. Complexes of poly(dG-me,dC) 
in the Z or B conformation with & showed spectral features characteristic of a mixture of a Z-like and a J, spectrum. In contrast, HS 
reduced the Z-DNA spectral features in the presence. of Mg, and produced an inversion of the B spectrum up to a polynucleotide/ 
protein ratio of 0.24. These findings demonstrate the ability of different proteins to produce changes in the conformation of DNA. 
This may reflect the ability of chromatin to undergo differential condensation, depending on both the base composition of DNA and 
the type of Hl b&one bound to it. 

1. Introduction 

The lysine-rich histones have been implicated 
in the formation and maintenance of high-order 
structure in chromatin. This family of proteins 
includes Hl and the histone H5, specific for 
nucleated erythrocytes, Hl’, an analogous protein 
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which is involved in the terminal differentiation of 
various cell types [l], and Hli, characteristic of rat 
testis chromatin (reviewed in ref. 2). 

Changes in the expression of the genes coding 
for lysine-rich histones have been demonstrated 
during sea urchin development [3], spermatogens 
sis [4] and avian erythropoiesis [5], indicating that 
changes in the ratios of these histones may pro- 
duce local and subtle changes in chromatin struc- 
ture which may be important for regulating gene 
expression. 

Association of the various Hl fractions with 
either native chromatin or Hl-depleted chromatin, 
after reconstitution, has been extensively studied 
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[6-lo] showing that they may interact differently 
with DNA. They would have different effects on 
the process of condensation of chromatin to higher 
order structures, giving rise to regions of different 
stabilities. These differences may involve recogni- 
tion of local variations in DNA composition and 
conformation. Studies with synthetic polynucleo- 
tides have indeed demonstrated that DNA pre 
sents structural differences between right-handed 
A-DNA, B-DNA, and left-handed Z-DNA. These 
structural differences may play a significant role 
in utilization of genetic information providing re- 
cognition sites for protein-DNA interaction (re- 
viewed in ref. 11). 

Studies on the conformation of the lysine-rich 
histones in solution have revealed three domains 
of which only the central one is folded. It is 
believed that the globular domain is responsible 
for the Hl location in chromatm, while the flank- 
ing domains give rise to the condensation of the 
DNA [12,13]. We have shown that calf Hl and 
one of the variants, H5, differ in binding and in 
changes in the CD spectra of polynucleotides of 
the B and Z conformation [14]. 

In order to gain further insights into the contri- 
butions made by the different domains of these 
proteins to their interaction with DNA, we have 
extended that study by using Hl-1, Hl” and &,. 
Hl” has been considered to be a hybrid molecule, 
since it presents structural similarities with the 
globular and C-terminal domains of H5, and with 
the C-terminal region of H1[15,16]. & is a protein 
which occurs in the sperm of sea cucumber (Holo- 
thuria tubulom). These cells contain the five 
somatic histones plus a unique basic protein I&,,, 
and a sperm-specific Hl. 4” is highly basic and 
represents 4% of the total weight of histones. It is 
only 78 amino acids long and its sequence is 
similar to the C-terminal region of Hl if arginine 
is considered equivalent to lysine [17]. 

In this study, we describe the interaction of the 
proteins with DNA of varying base composition 
(poly(dA-dT), poly(dG-dC), poly(dG-m%dC)) and 
different conformation, since the methylated poly- 
mer exists in the B and Z conformation. We show 
that all the proteins bound to these polymers, but 
exerted different conformational effects on them, 
depending on the protein/polynucleotide ratio, as 

well as the ionic strength. These results are dis- 
cussed in terms of models for chromatin physi- 
ology. 

2. Materials aud methods 

2.1. Materials 

Poly(dA-dT), poly(dG-dC) and poly(dG- 
me,dC) were purchased from PL Biochemicals. 
They had a size distribution from 0.1 to 2.5 kb. 
The reagents used for nick translation were 
purchased from Amersham, except the unlabeled 
nucleotides which were obtained from Boehringer 
Mannheim. The polynucleotides were radiolabeled 
using the nick-translation technique described by 
Bigby et al. [18]. Nitrocellulose paper (pore size 
0.45 pm) was a product of Schleicher and Schiill. 
Histone H5 was ‘prepared from erythrocytes of 
adult white leghorn chickens [5], histones Hl-1 
and Hl“ were isolated from ox liver nuclei [7], and 
the protein +,, was prepared from spermatozoan 
nuclei of the sea cucumber H. tubulosa [17]. 

The purity of histones was analyzed by follow- 
ing the SDS gel electrophoretic procedure of 
Thomas and Kornberg [19]. Protein concentration 
was determined as described by Lowry et al. [20]. 

Complexes of proteins and polynucleotides were 
prepared by step gradient dialysis according to the 
method of Simpson and Ktinzler [21]: complexes 
were prepared from titures of protein and poly- 
nucleotides in a solution of high ionic strength 
(2.0 M NaCI) followed by step dialysis against 1, 
0.6, 0.3, 0.1 and 0.02 M NaCl in 10 mM Tris-10 
mM EDTA (pH 7.6). The concentration of poly- 
nucleotides was determined from the absorbance 
at 260 nm using the following’,extinction coeffi- 
cients for 0.1% solutions: poly(dG-dC) and meth- 
ylated polymer, 18; poly(dA-dT), 17. 

The protein/polynucleotide ratios (P/p) are 
‘expressed by weight. 

2.2. Filter binding assay 

The technique followed to monitor the interac- 
tion between DNA and proteins has been de- 
scribed previously [14]. For any assay, 50 ng 3H- 
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labeled polynucleotide were complexed with the 
appropriate amount of protein (200 ng) for de- 
termination of the ionic strength dependence of 
binding. The input radioactivity for a given poly- 
nucleotide is determined via the simple deposition 
of the same amount of polynucleotide solution on 
a filter. 

2.3. Circular dichroism 

CD spectra were obtained in a Jobin-Yvon DC 
III spectropolarimeter, using quartz cuvettes of 1 
cm path length. Samples were usually scanned 
between 320 and 235 nm, at room temperature; 
the concentration of the samples was routinely 
determined by absorbance measurement at 258 
nm and was always lower than 1 for CD experi- 
ments. 

3. Results 

3.1. i?itrocellulose filter retention 

This approach utilizes the properties of nitro- 
cellulose filter which binds DNA-protein com- 
plexes but not free double-helical DNA. For any 
particular polynucleotide/protein complex, the 
binding depended on the protein/ polynucleotide 
ratio (P/p) from 0.6 to 20 (w/w) in the present 
experiments as well as on ionic strength. 

Fig. 1 illustrates the binding of Hl”, Hl-1 and 
&, to poly(dA-dT) (a), poly(dG-dC) (b) and 
poly(dG-me,dC) (c) at 150 mM NaCl as a func- 
tion of P/p ratios. The order of retention in every 
case was $I~ r Hl-1 > Hl”. At 30 mM NaCl the 
binding of a given protein was not significantly 
different for all polynucleotides, the same effect 
being observed at 150 mM NaCl, except for the 
binding of Hl” to the methylated polymer. At 30 
mM NaCl, it bound 50% of the polynucleotide, 
while at 150 mM NaCl, binding was only 2%. 

The effect of ionic strength on the binding of 
complexes to a nitrocellulose filter is demon- 
strated in fig. 2. 

The order of retention of poly(dA-dT) and 
poly(dG-dC) was as above. For poly(dG-me,dC) 
the order was H5 > eO, Hl-1 > HlO. The binding 
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Fig. 1. Binding characteristics of histone H1° (0). Hl-1 (O), 
H5 (x) and the protein $I,, (A) to poly(dA-dT) (a), poly(dG-dC) 
(b) and poly(dG-me,dC) (c). Increasing amounts of proteins 
were added to 50 ng 3H-labeled polynucleotides in 5 mM Tris 

buffer (pH 7.6) containing 150 mM NaCl. 

of H5 and Hl” to the methylated polymer was 
quite different: Hl” bound to the polymer at 
rather low ionic strength (less than 100 mM NaCl); 
conversely, H5 bound well above 100 mM NaCl, 
reaching 50% binding at 600 mM NaCl. 

Such a hierarchy can be roughly estimated by 
calculating the ionic strength at which 50% of the 
polynucleotide was retained on the filter (table 1). 
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Fig. 2. Filter retention of protein-polymxleotidc complexes at 
different ionic strengths. A mixture of 50 ng ‘H-labeled 
poly(dA-dT) (a), poly(dGdC) (b) and poly(dG-mesdC) (c) in 5 
mM Tris (pH 7.6) at diffeient NaCl concentrations was allowed 

to react with 200 ng HI0 (o), Hl-1 (O), H5 (X ) and &, (a). 

3.2. CD spectra 

While filter retention study provides informa- 
tion about the stoichiometry of the polynucleo- 
tide-protein complexes, CD has been used to study 

Table 1 

Nail concentration at which half-maximum binding was ob- 
tained for every protein-polynucleotide complex 

Poly(dA-dT) Poly(dGdC) Poly(dG-me&Z) 
Hl-1 220 mM 340mM 240 mM 
HI0 200 mM 3oomh4 7OlllM 
+0 250 mM 370 mM 270 mM 
H5 3OOmM’ 34OmM’ >400mM 

a Data from ref. 14. 

the conformational changes of polynucleotides in- 
duced by this binding. 

Two different sets of experiments have been 
performed with polynucleotide-protein complexes; 
on the one hand, the complexes were prepared 
with a polynucleotide and a protein at various 
P/p ratios; then, the CD spectra were scanned for 
an ionic strength adjusted to 150 mM NaC1. On 
the other, samples were prepared at a given P/p 
ratio and CD spectra were scanned at different 
ionic strengths obtained by adding the ap- 
propriate amounts of 5 M NaCl. 

3.3. Complexes obtained with HI-I and HI’ 

With complexes obtained with Hl-1 of Hl”, at 
any P/p ratios and ionic strength, all three poly- 
nucleotides underwent the same qualitative trans- 
formation: the positive band at 270-275 nm dis- 
appeared and a new negative band appeared in 
the same wavelength range: 250-280 nm (fig. 3). 
This CD spectrum, termed the Ic, spectrum, had 
already been observed when DNA of mixed com- 
position was placed in solution with, for example, 
organic polymers [22] or Hl histone [23,24]. 

In the case of Hl” complexes, for the same P/p 
ratios, the negative peak characteristic of a + 
spectrum was considerably deeper compared with 
those observed with Hl-1 (fig. 3a and b). This was 
not observed with complexes obtained with the 
methylated polymer (fig. 3~). Furthermore, the 
presence of Hl” gave rise to a 4 spectrum at lower 
ionic strengths than in the case of Hl-I (data not 
shown). No inversion of the B-spectrum was ob- 
served when Hl-1 or Hl” was complexed with any 
of the polymers used. 
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Fig. 3. CD spectra of protein-poly(dA-dT) (a), protein-poly(dG-dC) (b) and protein-poly(dG-mesdC) (c) complexes. Solvent was 5 
r&f Tris, 10 mM EDTA, 150 mM NaCl @H 7.6). The protein/polynucleotide ratio was 0.5 (w/w). (a . a . . a) Polynucleotide alone, 

(- - - - - -) HI’ complexes, ( -) Hl-1 complexes, (. -. - .) &, complexes. 

3.4. Complexes obtained with &, 

The effect of $0 on the CD spectra of the 
various polynucleotides depended on the polymer 
used, the P/p ratio and on the ionic strength. 
When (p, was complexed with poly(dG-dC) a #- 
type spectrum was obtained at any P/p ratio. Fig. 
3b shows the CD spectrum for a P/p ratio of 0.5 
at 150 mM NaCl. The same effect was observed at 
all ionic strengths studied at the same P/p ratio 
(data not shown). 

When complexes with poly(dA-dT) were pre- 
pared and brought to 150 mM NaCl, the CD 
spectra underwent several stages of change as 
increasing amounts of &, were added. At a P/p 
ratio of 0.1, a negative band appeared with a 
maximal value at 276 nm and the positive peak at 

about 260 nm decreased. At a P/p ratio of 0.2-0.3, 
the negative band at 276 nm increased, and the 
band at 260 run decreased even further. However 
at a P/p value of 0.4, the negative band de- 
creased and shifted to 286 nm, while the positive 
band at 260 nm increased. The overall effect was 
to make this CD spectrum resemble an inverted 
form relative to that of B-DNA: we propose to 
call it a Z-like spectrum. At a P/p ratio of 0.5, the 
negative band attained values similar to that ob- 
served at a ratio of 0.4, while the positive band at 
260 MI decreased below the value observed with 
the polynueleotide alone and shifted slightly to 
lower wavelength (fig. 4a). 

When complexes with poly(dA-dT) were pre- 
pared at a P/p ratio of 0.5 and the spectra 
obtained at different ionic strengths, the overall 
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Fig. 4. CD spectra of poly(dA-dT’)+, complexes in 5 mM Tris, 10 mM EDTA (9H 7.6). (a) In 150 mM NaCl, increasing amounts of 
protein: P/p =0 ( I** .*a), 0.1 (*-a-*), 0.2 (O- O), 0.3 (O- n), 0.4 (A -A), 0.5 (X- x). (b) Protein/ 
polynucleotide ratio = 0.5, with’ hxeasing amounts of NaCl: ( .- .- .) 20 mM, (0 - o) 50 mM, (x -xx) 150 mM, 

(A- ~)250 mM. 

.effect*was similar to that described above. At 20 
mM NaCl a negative band appeared at 287 nm 
and the positive band at 260 nm decreased slightly. 
Between 50 and 150 mM NaCl, the negative band 
increased markedly and the positive band in- 
creased slightly, giving rise to the Z-like spectra. 
However, between 250 and 400 mM NaCl, the 
negative band increased even further, shifting to 
280 nm whereas the band at 260 nm decreased 
dramatically, the overall effect resembling the 3 
,spectra (fig. 4b). 

When r&, was complexed with the methylated 
polymer in the Z conformation, and the effect of 
the ionic strength studied, a mixture of Z-like and 
+ spectra was observed. A negative shoulder was 
observed at 290 nm on a sharp negative band at 
260 mn and a positive band at 240 nm (fig. 5a). 

When complexes were obtained at different 
P/p ratios with the methylated polymer in the B 
conformation (fig. 6a), the spectra changed 
according to the P/p ratio: at P/p = 0.24, a 
negative band was observed at 290 nm with a 
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Fig. 5. CD spectra of protein-poly(dG-me,dC) in 5 mM Tris, 2 mM MgCl, (pH 7.6) for a protein/polynuck&de ratio of P/p = 0.4, 
with increasing amounts of NaCl: (. ... ‘) polynuclcotide alone, (0 -0) 20 mM NaCl, (0 -0) 100 mM NaCl, 

(a- ~)2~dVfNaCl,(X- X) 300 mM NaCl. (a} &,-@y(dG-me,dC), (b) HS-poly(dG-me,dC). 

positive band near 240 run; at P/p = 0.5 a mix- 
ture of &like and \c, spectra was obtained as in 
the case of the polymer in the presence of Mg2+ 
(fig. 5a). 

3.5. Complexes obtained with H5 

The interaction of H5 with the methylated 
polymer was more complicated. When H5 was 
complexed with poly(dG-meSdC) in the presence 
of 2 mM MgCl,, at a P/p ratio of 0.4, the CD 
spectra underwent two stages of change as the 
ionic strength increased. At 20-100 mM NaCl, 
subtle changes were observed, a slight increase of 
the negative bands at 255 and 290 nm, with a 
slight shift of the former to greater wavelength, At 
higher ionic strengths, the negative band at 290 
mu disappeared and the B-type features of the 
spectrum were restored (fig. 5b). This effect has 

been observed on complexes of H5 with Br- 
poly(dG-dC) [14]. 

When H5 was complexed with poly(dG-me,dC) 
and brought .to a final ionic strength of 150 mM 
NaCl, ‘the spectra changed as increasing amounts 
of histone were added.’ Up to a P/p ratio qf 0.3, a 
negative band appeared with a maximum g about 

axuk 290 run and a positive band with a m ’ m at 
240 nm (fig. 6b). For a P/p ratio equal to 0.5, the 
CD spectrum is fully of the 4 type. When’the 
effect of ionic strength was studied on a complex 
poly(dEme,dC) the I,L spectrum was observed for 
all ionic strengthsmstudied (not shown). 

Some of the complexes @ving B #-type spec- 
trum at higher protein and salt concentration were. 
opalescent. After centrifugation (at 10000 x g for 
30 min) the CD spectrum of the supematants was 
of the B type and the absorbances at 260 nm were 
dramatically lower. However, the complexes 
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Fig. 6. CD spectra of protein-poly(dG-me,dC) in 5 mM Tris, 10 mM EDTA, 150 mM NaCl @H 7.2). (a) CD spectra as a function of 
+Jpolynucleotide ratio. (b) CD spectra as a functi& of HS/polynucleotide ratio: (-... .-) Polynwleotide alone, (o -0) 

P/p = 0.16, (O- L3) P/p = 0.24, (A- ~)P/p=O32,(x- X) P/p = 0.5. 

formed by methylated polymer in the presence of 
Mg2+ were transparent in all the cases studied. 

A summary of the B-Z-$ interconversion 
given in fig. 7. 

is 

4. Discussion 

We have previously shown that B- and Z-DNA 
differ in their interaction with Hl and one of its 
variants, HS [14]. This indication of selectivity 
may be important in determining the role of these 
histones in chromatin condensation, since they 
interact primarily with DNA, rather than with the 
core histones. 

We have expanded that study by comparing the 
effect of Hl-1, Hl”, H5 and the protein $, on 
filter retention of polynucleotides of defined se- 

quences, as well as the effect of these proteins on 
the CD spectra. We observed that H5 and (p, had 
a greater effect on polynucleotide binding as well 
as on the extent of CD change. 

These proteins bound to all nucleotides studied 
in the following order &, > Hl-1~ HP. This order 
was the same when the P/p ratio remained con- 
stant for increasing ionic strengths. In the case of 
the methylated polymer, the difference in interac- 
tion was much more pronounced (table 1). 

The conformational change leading to the Z- 
DNA form, first observed in poly(dG-dC), takes 
place in the presence of molar quantities of NaCl 
[ll]. Another conformation of DNA, the 4 state, 
has been observed and interpreted by Maestre and 
Reich 1251 as sideby-side packing of DNA mole- 
cules 123,261. Several types of B +$ transitions 
have been described, giving rise to either a JI+ or a 
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$_ spectra, involving various factors in the sign of 
the ellipticity [27-291. 

In the present study, we have addressed the 
question of the potential role of lysine-rich his- 
tones iu such wnformational recognition and/or 
transition. 

When complexes were obtained with Hl-1 or 
Hl”, a transition from the B to the $J form ap- 
pears as the P/p ratio or ionic strength increases. 
The latter observation was interpreted as the re- 
sult of the C-terminal domain being responsible 
for condensation of the DNA [30]. A different 
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type of interaction was observed when (p, was 
bound to the different nucleotides: the complex 
formed with poly (dG-dC) gave the 4 spectrum 
under all conditions studied. However, under 
specified conditions of ionic strength and P/p, 
the complexes formed with poly(dA-dT) and 
poly(dG-me,dC) give a Z-like spectrum as an 
intermediate between the B and 4 types. It has 
been documented that A-T base-pairs form Z- 
DNA less readily than G-C, even though this 
polymer presents an alternating purine-pyrimidine 
sequence which would facilitate the transition. 
Inversion of the B spectrum to give a Z-like spec- 
trum has been observed in 2.5 M NaCl for 
poly(dN, A-dT), in which a modification of the 
2-amino group in adenine may favor a left-handed 
transition. Recently, a Z spectrum of poly(d.A-dT) 
has been obtained in the presence of nickel ions 
[31]. It is possible that I-I5 and &, interfere with 
the stabilizing water structure in the minor groove 
of poly(dA-dT) and favor the conversion to an 
inverted B spectrum [32]. These two proteins dif- 
fer, however, in their interactions with the methyl- 
ated polymer. +,, induces what appears to be the 
result of a transition between Z-like and rC, spec- 
tra. Similar types of spectra have been obtained 
with complexes of lysine-rich histones and 
poly(dG-dC) and interpreted as being C-type 
spectra [33]. 

H5 induces the same B + Z-like + # transition 
with increasing P/p ratio; however, only the # 
form was obtained directly when the ionic strength 
increased. When H5 interacts with the polymer in 
the Z conformation, it reduces the features of the 
Z form and stabilizes the B conformation. This 
resembles the interaction of H5 with another Z- 
DNA polymer, Br-poly(dG-dC) [14]. This result 
also agrees with the observation that H5 induces 
the B conformation upon mixing with poly(dG-dC) 
in the Z form [33]. 

The final conformation in the present study is 
always I/J_, in agreement with the result obtained 
on polylysine [34], which could be representative 
of a less compact quatemary structure. On the 
other hand, an intermediate step is only observed 
when poly(dA-dT) and poly(dG-mesdC) are com- 
plexed with H5 or &,: then a B + Z-like + + 
transition occurs. 

In alI lysine-rich histones, a central globular 
domain is flanked by a more strongly charged 
amino and carboxyl-terminal half [12]. The greater 
sequence difference between these histones occurs 
in these charged domains in which a higher 
arginine content occurs in H5. Hl’ presents 
structural homologies with H5 in the central glob- 
ular domain as well as in the C-terminal half. As it 
also shows structural homologies with HI, it is 
considered to be a hybrid protein. Conversely, +,, 
is highly basic and is only 78 amino acids in 
length. Its sequence is similar to the C-terminal 
half of calf thymus H-l [17] and it can be a useful 
model of this part of the molecule. 

In spite of the structural homologies between 
Hl” and H5, the binding of Hl” to all the nucleo- 
tides studied resembled that of Hl. These varia- 
tions’ cannot be explained simply by differences in 
charge, but rather in sequences and combinations 
of domains. One of the factors which may be 
important in the interactions of HI’ and H5 with 
polynucleotides may be involved with the replace- 
ment of Ser-145 and Ser-166 in H5 by leucine and 
proline in Hl” [35]. These two residues have been 
shown to be phosphorylated in H5 by a rat kinase 
and to be of importance for the protein-DNA 
interaction [36]. 

The fact that the conformational changes de- 
pend on factors that determine how the DNA-pro- 
tein association forms indicates that the folded 
central region may be crucial in modulating the 
interaction of the C-terminal domain with DNA. 

Other contributions to this modulation may 
derive from the N-terminal domain. Studies on 
sequence alignment have shown that while the 
globular region is the most conserved of the do- 
mains, more variations are expressed in the dis- 
ordered N- and C-terminal region. The N-terminal 
domain of calf Hl contains conserved clusters of 
basic residues which may be important for DNA- 
protein interaction. Two out of three domains are 
also present in H5 [37]. 

The overall difference in interaction of cb, and 
Hl-type histones with polynucleotides of defined 
sequence indicates that the C-terminal domain of 
the lysinerich histones could indeed be responsi- 
ble for the condensation of DNA, with the 
N-terminal and globular domains acting as mod- 
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ulators of this interaction. This may have im- 
portant biological implications, since the presence 
of H5 has been associated with inactivation of the 
avian genome, while that of Hl” has been pro- 
posed to be connected with differentiated states 
and cells that are not replicating. 

On the other hand, clusters of A-T are found in 
eukaryotic DNA, as well as cytosine methylation 
which has been associated with gene inactivity in 
vivo [38]. Furthermore, it has been speculated that 
methylation might have an effect on the ability of 
DNA to interact differently with histones so that 
the chromatin structure or stability is altered [39]. 
The differential interaction of the Hl proteins 
with these types of DNA may have a biological 
significance. 

The combination of at least these three mod- 
ulating factors, namely, base composition, chem- 
ical modification of DNA and histone primary 
structure, may be involved in the high-range regu- 
lation of gene expression in eukaryotic cells. 
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Addendum 

During the preparation of the present paper, 
Ausio and co-workers [40] published a report con- 
cluding on the absence of any B + Z-DNA transi- 
tion when core particles reconstituted with 
poly(dG-me,dC) are subjected to MgCl, addition. 
There is no contradiction with our experiments, 
which are performed with long-size polynucleo- 
tides and Hl family histones. 
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