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Note 

The estimation of molecular weights of basic proteins (histones) by 
gel filtraeion in 6 M guanidine hydrochloride solution 

It hs recently been found tllat tllc molecular weights of basic proteins cletcr- 
mined by gel filtration according to WWI~‘~\ISI!IZ~ and A~:Drwws2 escecd by 2-5 folcl 
those estimatecl by other mctliocls. Tlic differences wcrc obscrvcd !3y PHILJ.II~ ANIl 
CLARKE~ for hi&ones and by D1s1131.1~1~ cl ~1.4 for basic myclin proteins. The same has 
been found by us for viscotosins-.bn~ic proteins from mistlctoc (Viscwu rilhw~lc L.) 
exhibiting cytotosic properties *fi. This plicnornenon lllity be clue to aggregation of 
basic proteins and/or clifferenccs in confornlntion compared with tllat of glol~ular 
proteins, 

Reduction of disulphiclc bonds ancl a strongI>* denaturing medium prcvcnt 
aggregation and disrupt tlic native structure of protein into true random coils. 
A concentrated solution of guanidinc l~yclrocliloricle esliibits clcnaturing properth+. 
The high ionic strength of this solution also prcvcnts clcctrostntic interaction bctwccn 
basic proteins and Sepl~~lcx~ 

The method for the dctcrmination of tlw molecular weights of reduced proteins 
and non-globular polyl~el~tide subunits by gel filtration in 6 M gunniclinc hydro- 
chloride solution containing 2-mcrcaptcletllarlcrl was describecl lq* D,\VISOX~ and 
FM-I et nb,*. The estimation of the molecular weights of lhtones was carriecl out 1, 
a modification of this metllod. l’hc follnwing proteins wcrc usccl as standards (tllc 
molecular weights are git*cn in parcntlicscs) : cli~niotrypsiiiogen (25 ooo), iiiyoglobin 
(17 500) nncl cytochromc C (12 40”) from tlw “Xon-Enzymatic Protein M.\V. Markers” 
kit obtained from Mann Fkscarch Lnl~orntorics, U.S,A., nncl lysozynie (14 300)~ 
Gracle I, obtained from Sigma Chemical Co., U,S.t\, 

The following fractions of calf tIl)mus lhtoncs wcrc usecl ~1s basic protein 
standnrcls: FI (21 000-22 OOO)~'~~~, F2k\2 (Ij OOCI):~, 1;s (I.5 324)11, 17213 (13 774)12, 
F2AI (II zSo)f", ancl estrn Ilistoiie F2C from Clliclictl crythrocytc nuclei (I6 7oo)10+ 
All of the histonc fractions were kindly supplied by Dr, 15. M:. JOI~SS of tllc Chester 
Beatty Research Institute, London Gunnidinc ll~~clrocllloriclc (Gu-HCl) was puriticcl 
by the method of NO%AICI ASD TA~I:ORIJ~~. 

The samples of standarcl proteins and histoncs (2.5 mg/ml) wrc reducecl with 
O,I M clithiothreitol (Sigma) in 6 M Gu-HCl solution, according to KLAUS ct nl.lG, 

except that no buffer was used. 
The chromatography was performccl on a silicone-trcntccl glass column (I x 

40 cm) with Sephaclcs G-75 clcstraii gel, cc~uilibratccl with 6 .I/ Gu-I-ICI, at room 
temperature. 

Usually 0,2 ml of the solution of rcclucccl protein (i,k, 0.5 mg) was appliccl on 
to the top of the column. l’lle Uow-rate of G AI Gu-I-ICI solution of 4.5 ml/h was main- 
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tained by means of a peristaltic pump, Fractions of I ml were collected and the 
effluent volu~nc was cletermincd by gravimetry. 

The standard proteins and histoncs were determined spectrophotometrically 
at $30 and 230 nm, respectively. A frslction of effluent, collcctecl before the emergence 
of protein, was used as a, reference. 

The column voicl volume (V,) was determinecl with Blue Dextran 2000 (Plmr- 
macia). The elution volume (V,) was determined, to the nearest 0.1 ml, from an 
elution diagram by extrapolating both sides of the solute peak to nn apex”. 

3 

l:ig. 1. plot ofrulativu olution volume aynitint thu lognrithn~ of tlic molcculnr wcight for stilntInrrl 
proteins nnrl histows. 

Fig. 1 shows plots of tlic rclntivc clution volume (V,/V,,) against the logarithm 
of the molecular weight for standard proteins and histones, 0Muinecl under the 
dcscribccl conditions. 

The two curves arc almost but not cxnctly coinciclcnt. The differcnccs htween 
tlic molecular wciglits for histones obtained from both calibrations range from zero for 
Ilistone F2Ar to 7% for histone FI, This partial non-coincidence may be due, among 
other reasons, to the assumption that the molecular weights used for the histonc 
fractions are correct, although exact molecular weights were calculatccl from the 
amino acid secluenccs only for 1:3, I;213 awl 172A1. 

The V,JV,, value obtainecl for histonc 172C is considerably less thnn that 
expected for the TllOkCU~ar Wight of r6 700 given by JOHN@. ~HIJ.tIl'S AND CLAIIKE~ 

and also DIGCLE AND 1'0Acoc#r~~~ rcportcd molecular weights for the Z;zC fraction 



444 NOTES 

of about IS ooo and 20 Soo (as cl~loriclc), respectively. The molecular weights reported 
for other Ii&tone fractions by various workers are much less divergent. This was the 
reascm why we did not use the V,/V,, value of the I;zC fraction in calculating the 
calibration curve. A molecular weight of 21 IOO (S.D, &Soo) was estimated by us for 
the FzC fraction from the caljbration curve for histones. 

Xn spite of the above disadvantage, the technique described seems to be useful 
for the estimation of molecular weights of basic proteins. 
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