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The wlecdar ueigtrt of lyrine-rich hi&one hu been rtudied by 

l adberofworker8,rndlfignrer rmgingfra8,OOO tol8,OOObvebwn 

reported (Damon yt al., 1954;phw;ipr, l*). !ChCwida range ofthere 

i&unu8 i8 pX'Cb&~+UCtO tro f&t=. Tbs fir8t i8 the baomrtX'8tCd 

t~~~Ofhi8tOMt8 tObadCgrCd&(eX4lli~)~8~i8olrtiOn 

p-8 (Cruptoa et al., l~~;philUp8 mdJohn8,1~9;lkumemd 

tbl&, I*). ?hO 8eCond iactOr 18tha tarJr #trOng ClrtiOniC'ChU'gC Of 

the8eprotein8whiChwmldbe eqmatodtogive riretor cdmrge effeCtbut 

c~uldbe overCaa by u8e of 8 higb pE or 8al.t oonaentrrtion. Since the 

vlrrioMworker8 reierredto above umddiffereat 8oht.i0nc0ndition8, the 

irctW8 jU8tSCntiOndlCOUld6CCaunt for thC *ariatjrOf~~lIt~lCC&Lr 

lf@iglM. hrrthsrPorsbothisotari,tCndtogirca~atrolQ~~iQPlts 

~chrrctoo~,rdlrotlPr!~r~~s~rsllbatha~fe~ 

015c8. In8pite ofthi8,thedue generaU~aceepte&f~rthem~lecuJar 

weight Of thir hlrtone i8 about 10,000 (Bfwray, 1965). 

Ia 8 reimwtigation ofthi matter, ly8i.m~riCh histom ha8 been 

i8OlrtedintheaOet direciilvnosrpO88ible inOrdert0 minimhe degradation, 

rod then it b88 been 8ubmittedto ultrrcerrtrifugal 8akly8i8 at high #I ud 

8alt coaeentr8tioa8. The~eexperimmrtr in~ludedte8trwhi~b8h0wedthat 

theprepuatiom umlwere e88entiallyhmogen8ou8withre8pecttom&Cular 

739 



Vol. 20, No. 6, 1965 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

weight, and it was shown that the molecular weight determined war not 

distorted by a charge effect, or by the binding of ralt. The molecular 

weight obtained, In conjunction with certain chemical data suggests that 

the recognized inhtnnogeneity of lysine-rich hietone is a type of micro- 

heterogeneity. 

Emerimetial 

Iqsine-rich hi&one wa6 prepared as quickly as porrlble by the method 

of de Wooij and Westenbrink (1962) and was found to be free of' degraded 

nattrial a8 tested by polyacrylamide gel electrophoresilr (mteid snd Cole, 

I&>. 

Ultracentrifugation wa6 performed in a Lepinco Nodel E ultracentrifuge, 

focused at the two-thirds plane of the cell @vennson, 19~6). A dhine 

eguipped with an electronic 8peed control was used for the redimntation 

e&ilibrium expertintr. 

For the moleoular weight deterainationS the Yphantir (1964) technique 

of high speed sedlnmrkation e@librium was umd. The cell uMlimd for 

this work consisted of a six-channel Kel-Ip oenterpiece with rrspphire 

windm~ . PC-43 fluorocarbon fra Minnesota Mining ad Mawfacturing co. 

was usedtoprovide a fal6ebottomin each sector. InordbrtoeUminate 

window distortion at high speed, a polaroid wa6 imerted between the U&t 

murce and lower collipofinglene of the ultracentrifUge. Experiment A of 

Table I was performed at 36,wo r.p.r. while eqerimrrts B and C were 

perfomed at ~,CQO r.p.m. 

Photographic plate6 of both the equillbrim and solvent-rolrcnt baseline 

4&perimentrwere keadthreeto fivetime wing a Gaartner nicrocomprrstor. 

&arter orhalffringe incrementswOre readurtilthatpolnt inthe cellat 
.~ 

S$hichthe fMngeswere no longer resolved by the photographic plate. 

&nm di8placemmtr of1648 fringer,the resolutionofthe photographiu 
.A 
ilater yBB insufficient to d&amine fringe poaitlons. 

The buffer used was either 0.50 or 0.25 g WaCl with O.OllJ IW$Cl 
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at pH 9.2. m 7 calculated fmn the aaino acid analysir by the method 

of NcNeekin et al. (1949) was 0.76 cc/g% -- 

The calculations for these experiments were performed on an IBW 1620 

Model II ccanputer. The details of the computations will be presented at 

a later date (Teller, Richard6, and Sehachman, in preparation). RWber 

and yeight average moleculax weighta were calculated at every measured 

point in the cell. In addition, the approximation Nl z 2 Nn,x - Nw,x 

(Yphantls, 1964) was calculated at each point and extrapolated to C I 0. 

Using the value of Ml, the following equation (Teller and Schachman, 1964) 

wa8 calculated: 

where 

cx = c* 

Lx ’ 

1 + cp 
, 
2Lx + cp + . . . , 3Lx2 

(l- 7P)Z 
4=E"p[ 2R!r % (x2 - x;,1 

xp le the third x-position and Cp i the concentration of i-mer at that 
9 

point. Thir allows a test of whether or not the systeu can be characterized 

by an arrroclation of a Mumet unit to h%gher polymers. In addition, 

awuming the meniscun region is composed entirely of the protein with 

molecular weight #1, the predicted curve of this small component was 

subtracted f%nn the concentration at each point and the molecular weight 

of the remamng heavy material detezmlned (Yphantie, 1964). 

Result6 

The result8 of aeven determination8 of molecular welghtr and ccmpo- 

nent analyzer are swlzed in Table I. Since 5 (which cancel.6 out 

virial coeffioientr) agree8 with Nn and H,,, (Yphantis, le) and since . 

N,< B$, in general, it is clear thf& no charge effects occur at the high 

y$i and salt concentration used. Table I (C-2) which shows a considerable 

fraction of heavier cenexrt i6 an artifact due to reada error 5.n plate 

reading and the nature of the computational vsthodr wed, UI ham been ’ 

verified by Statirtlcal calculations with rimulated mixturer. All the 

other figures Indicate no rrtati~tically rlgnlficant emn& of djmer or 
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heavyraterial. Furthezuorethene #am fIgwe canbe takena rhowinga 

high degree of hcaogeneity. 

Due to the large nmber of polar mino aclds in the hiatone BOleCd.e, 

the porrlbiU.ty of 8alt binding catuing an increue in ~~leculrr weight 

was investigated. Aprepanrtionofhlsto~Jhichhrdb~ndialyeedrg;rinrrt 

dietiued water containing a deionizing resin (a.&, Bio-Ilad AG 50148) and 

then lyophilized was dirrolved in the 0.5 g HaClbuffer. A 8ynthetic boundary 

experiwnt and a redlsentation velocity experirsnt were parformed, \uing 

Rayleigh Interference opticr. The Initial c0ncentrationfrcmthe 8ynthetic 

b0undaryexperiment obtainedwithintwentymimter frmthebegimlngofthe 

run was 12.80 2 032 fringerr. Thevalue ofthe initirlconcentrationcmputed 

frm radial dilution (BchachN, 1959) ruing the botudary po8ition a8 the half- 

conmntratioa point In redimentation velocity at 67,770.r.p.a. N 13.01: 0.08 

fkiIltp8. Hence It is concluded that any effect due to the bidding of Mlt ir 

wIthinthe experimmtalcrrorofthe molemlarueight detemlnation8. 

A8 pointedout rbove,UIirhirtoncpropantiona~~qaitehara- 

geneous with respect to mole0ule.r might. Althou@ subrequent -tographic 

fractionation ofthe ly8lnerichhiatom revealed four caaponentr in 

appmxlmstely equal snount8 (Einkade ad Cole, in preparation), it can 

be rhownbyampmringthe eqerimentalre8ultrwith ukulationr for 

rirulrted~~rthatthafourcarpollhlrtrprobd31Jrhrraaaarlyeqoal 

role- weightr. 

Adno acid analyses for tyrosins asd pheny~ mf-=Pb 19@, 

anddetezminatlon (PMXlip8,1%3)ofthe aeetylresidner prerrmsdtobe 

axI.110 teminal in the lyrine-rioh h-one, yielded abox& a half a mole of 

eaehperlO,OOOm. U8l4~aaole0ularue@htoflO,OOO,the8e drtaldi- 

artad f3SCtlOMl~8 Of m*idWr per role Of prote$n, a& underStu&&J.y 

thi.8 N interpreted U an cnplrrrion of inhcmqetmity in the preparation. 

Inc0&ra8t,ru~am0lemlarweight of21,OOO,the 8me data Meate 

0netyrorlne,onephenylalaalne,ud1.2 acetylre8ldlle8,perD0le,and 
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8U@!8ta&~ ofhako@neityxithre8~CttOpriarary 8trtXturC. 

Purther indication8 of hcemgeneity in primary etructure can be ba8ed 

on pnblirhed 8tudier of the tryptic dige8tlon of l.y8ine-rich histone 

(Murray, 1964). Amino acid amlyrir yield8 30-35 m0ler 48i.M + arginine 

per 10,000 gm8 protein 80 that about 30-35 tryptic peptider would be 

expected of a riagle molecular rpecier of moleculm weight 10,000. The 

find- of60-70tryptic -ids8 (IhUz%y,1~)IEUthereforeWtcna8 

indicating heterogeneity. However,whenthe molwularweigbti8 recognized 

a8 21,000, the number of pep-tide8 fox@ ir ju8t what wnild be expected if thir 

protein preparation were homogeneou8. 

There data t8ken together indicate that the variow ccapo~~rte known 

to OCCIIT in pZWpu9tiOM Of 48i.W-rich hi8toM h8Ve VsrJ ZWW4 tha 8W 

primary 8tructure and 80 mightbethought ofa8amieroheterogeneou8 8mitem. 

Aclamwle&gemnt 

We wish to thank Dr. IX. K. Schacbnmn for hi8 lxtere8t amI for the u6e 

of hi8 facilities. 

Crmgrton, C. F., Stein, W. Ii. and lktore, 8. (1957). J. Biol. Ohm. 
Dexiron, P. F., J-8, D. W. I., tbwter, K. V. rrd Rutler, J. A. V. 

BioMm. Bioptq. Aeta, 2, 415. 
deRoeij,g. X&awl Werferlbriak, H. 0. IS. (1962). Bioahir. Bim. Adr, 

Dounoe, &L. a&v;;, R. (1962). Bi wry,1 811. 
McMeekin, T. L., @'OW8, M. L. aad Ripp, II. J. (?&. J. Am. Ohem. 8oc., 

z, 3296. 
I(rtfiy, K., in %W &1C!tiOhiBtOM8", ed8. J. Bomer, awl P. 0. P. T'80. (1964). 

Tellm, D. c. aI& SW, P. K. Fe& m. a fi8. 684. 
Yphantir, 8. A. (l!@t). Biockrirfrj, 1, m. 

744 


