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1. Introduction

In recent years, although there have been a number
of reports of the molecular wsighis of histones based
on chemical analysis, there have been few molecular
weight determinations by physical methods. The pres-
ent preliminary report is concerned with osmotic
pressure studies on acid-extracted “histone IIb” in
solution in sodiumm chioride at varicus pH and in gua-
nidinium chioride. These measurements show that
“histone ITb™ contains polypeptide chains of mole-
cular weight 19 500 = 5G0, that these chains associate
to dimers, letramers and to higher complexes and that
these associated forms have a greater tendency to ap-
pear with Increasing pH.

2. Materials and methods .

“‘Histone IIb> was prepared froan chicken erythro-
cytes by the acid-extraction procedure of Murray et
al. J11. This methiod has been shown to yield repro-
ducible fractions, but has the disadvantape that the

fraction called I1b is contaminated with sbout S to 10%

of other histone fraciions, called I11 and 1V (zef. [13).
These latier fractions were removed by chromatogra-
thy on Bio-Gel P-60 {100 to 200 mesh) and elution
with 0.1 M NaCl at pH 2. Murray et al. {1] have also
teported that this fraction b may be further separ-
ated into two components by chromaicgraphy on
Bio-Gel P-60, on elating with 0.01 M HCL However,

in our experience, ihis separation proved to be in-
complete and could not bz modified to give a com-
plete sepaiaﬁon ona practicai scale.
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The osmotic pressure (i1) measuremnents were made
by means of a Mechrolab 503 osmomster at 25°C in
0.48 M NaC! with a buffer of constan: ionic sirength
0.02 {phosphate, acclaie or glycine/MNaCl depending
upon the pH required). Solutions for asmometry
were dialysed against a large excess of solvent for 24
hr. The csmometer was normally aliored 1o equili-
brate with sclvent T0o1 about 16 hr belore use and
was consiGeied 10 be at equilibrivm if it could repro-
duce a dialysate pressuie to within = 0.01 < of that
of the solvent. The actual precedures used were very
similar to those des:ribed in recent publizations
i2,3]-

Protein concentrations (¢ in g dry proteinfmi)
after dialysis were determined by meuns of a binret
method {4] in which the optical density at 280 mp
was campared with a calibration line deiermined with
solutions of known dry wi eoncentrazions of protein.

3. Resnits and discussion

Sonie of the plets of Bfe against ¢ are presented in
tre figures and reveal that the iniercept on the lifc
axis, and so the limitipg molecelar weight. varies with
pil {fig. 1). The curvaiure of each plct indicates that
the apparent molecular weight of the protein varies
with concentzaticn. The contribotion of Donnan ef-
fecis to the observed osmotic pressur: was calodated
and founc 1o be nedigible, as would ize expecred at
an jonic stzength of 0.5. However the limiting slope
at low < of the plots of Iifc against ¢ at gH 5.4 and
7.5 indicale that there Is 2 positive non-ideality term,
which only appears at higher concentrations at pH 4.5
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Fig. 1. Plots of 11fc 2gainst ¢ for “histone 1Ib™ at various pH

in 048 M NaCl and 0.2 M buffer 21 25°C. Circles ans sguares

represent distinct sets of measurements made un iwo differ-
ent preparations of “histcas 1™,

and not at all at pH 3.4 when other effects epparently
predominzie. Non-ideality must therefore be taken
into account, as in seGimentalion studies 5] on the
histone fraction 1 (F1). At this stage, certain prelim-
inary inferences abont the association behavionr of
“histone 1Ib> may be drawn from the plots, z2ithough
complete analyses, such as those of Adams {6], wiil
ultimately be necessary.

The intercept on the /e axis shows that, at low
concentrations at pH 7.5, histone Ib hasa M, =
79G00. As the concentralion at fizst increases, the
value of 11/ xises, and this must e the contsibition
of non-<deality, but at higher ¢ it falls 2nd this can
only be the resuli of association.

The plot of I/c against ¢ for pH 5.4 is very simi-
lar in general form to that at pH 7.5 (and so are those

- for intermediate pH’s, not shown here): the intercept
correspondsto M, = 78 000, b the curvature at high
€ is less and so the tendency io associate must ajso be
less than at pH 5.4 than at 7.5.

The intercept on the Ii/c axis ; for pH 4.5 shows a

~ limiting M,, of 39000 a1 infinite dilution, but the
initial slope under these circurnstances is stesply reg-

" ative which indicates that strong assoéiation 5 occor-

_ sing at low ¢. The plot passes through 2 minimuim with

- the éxpected positive slope appearing at high o when -
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dinium chiloride a1 25°C.

non-ideality effects must again be predominating. Extra-
polation back to zer ¢ of this rising part of the curve
indicates that it could represent the IIfc against £ plot
of a molecle of M,, = 80000, which is consistent

with the predominance of a dimerizsation of the unit
of 39 0D0 mol. wt at low .

The plot for pH 3.4 has an intercept corresponding
to M,, =20000 and again initially a steep negative
slope, which can only be the result of associazion ap-
parently 20 a species of M, = 40000, which 35 the
value of RT¢/II at the inflexion point, althongh this
curve clearly needs more detailed analysis. Beyond
this inflexion point the slope again becomes more
negative which suggests the onsat of yet further asso-
ciation.

In order io deiermine the molecular weight of the
smallest associating unit the osmotic pressure was
‘measured in 5.2 M goanidinium hydrochlozide (fig. 2).
This shows directly that the smatlest chains present
have a molecular weight of 19 500 and, additionally,
that the 5.2 M guanidinium chioride SUppIesses asso-
ciation and non-ideality effects. :

The osmotic pressure plots therzfore show that
this “histone ITb” has a fondamenial chain length cor-
responding 10 a molecular weight f 19500+ 500,
which readily assoeiaies to dzmers arpH34, that these
dimers associate 10 tetramers at pH 4.5, and that 1he
tetramers themselves can form higher complexes at

high concentrationsat pH5.4 to A
The histone fraction studied has been dendted as

“TIb> , accozding 1o the nmpenc]ap:g of Rnsx_nussen,/ -
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'Munay arid Luck 7]. Two subfractions, Iby and m:z .

_have been distinpuished [7] within “11b”; these have
‘been identified [8] zespectively as fractions F2a2 :nd

F2b in the nomenclature of Butler, Johns znd Fhilips
18] and it is only on these latter fractions so design-

ated that end-group detenainations have heen zeperied
by Butler et al. {iable 6 of ref. {81} . when figures of

1520000 and 21—24 000, respect.vely, are quoted on-

the basis of C-ierminal group analysis. Further stadies
and cross-comparisons will be needed, althongh it
seems increasingly likely that the molezular weighis
of the unbroken chains of a number =f histone frac-
tions are around 20000,
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