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HumgudBonuer (1962) havereuentlyduao~tratedina 

systemderivadironpeauabrJo &mmatinthatMAfkllyom- 

plexed with hi&one is inaotivo in the support of DBb dependent 

mu l3ynthesi~. Allfrey, Littau, andHir8ky (1962),ut3ing 

ieolated ualf thyma nuclei have al80 shoun that partial reaoval 

of histone by trypein treatment remtilted in inereaaed R?U nynthoaiu. 

Tbie moation is conoerrwd with the rolatioe ability of H- 

oolllrtituted DBA histone complexes to permit lWA,dqmndent~A 

ayntheeir. 

Thetotalhlatomo oftbyxmnnaleiuer.~paredbyaoid 

wtraotion of the imlated nwlai with oold 0.M El. The extra& 

was dialyuedbriHly agaimtwaterudtha hi8tone ohloridoaprc 

c&pit&ted with 12 voltmoe of oold aaotone. Tlmvwlyainarioh 

hi&oneswere pmparmdbyortraetionofthetotal histonmdth!3$ 

~rohlorioroid(pcI)~th4s~~~rlah~rrginirurioh 

hietoma were isolated by ahramatograpby on oraboqmathyl- 

oelluloae (John, Phillips, Simon and Butler, 1960). Reoonatl- 

175 



Vol. 12, No. 3, 1963 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNkCATlONS 

tutea nuoleohietone wae pep-a by mixing hi&one and INA in a 

weight ratio of about 2.5tl in a eolution of high ionic strength 

2.5U BaCl) end elowly lowering the ionic strength by dialyeie 

egainet O.OgW Tris/ECl, pH 7.9, O.COg MgCle. Uith the very 

lyeine rich hi&one thin method gave a very etioky IRJP preparation. 

Gradual dilution of the high ionio strength mixture with oouetent 

stirring however gave a euepeneion of nucleohietone which use 

emenable to further hendUn& 

The nuoleohietonee were waehed three t&we by euepeneion 

in the Trie-Mg buffer end finally reeuepended in the reaotion mix- 

ture buffer (O.OqY Trie/HCl, pH 7.9, O.OOlY MU&, 0.004N M&12, 

0 .012&I ~roaptoethanol). 

MA-polyuraeo wae isolated from IL coli B b the method -- 

of Chemberlin end Berg (1962). The eseryused~sa~.uredthe ino~r- 

poration of Cl4 fkim labelled uridine triphoephate into aoid 

insoluble form. The inoubation mixture oontained 0.50 ml of the 

reeotion mixture buffer, 150 w  mole each of ATF, CTP and CTP, 

0.025 pc um-2-ci4 (sp. aativity 24.6 N/W), 25 pg of purified 

ensym and DBA or the nueleohiatone. After incubation at 37*C 

for lo min. the rewtion mixhm wan ohillea, 0.5 mg bovine 

pglobulin added ee a omrier folloued by 5.0 ml of oold 5% PCA. 

The preoipitate wae filtered off on a millipore pembrerU3 urd w&M 

fourtimeouith5mlportione ofF'CA. Themanbrrpeweethenetuok 

to an aluminium planohette, dried 8t 6O*C and oounted in a gee flov 

OOWlt~. 

Bemalts 

In the preeenoe of 0.10 mg IRIA, ‘ths amy uaa preportional 

to the emount ofensym addedinthe range 2-40 clgeneyme. With 

the pllrifled enqme, RNA eyntheeie wee dependent on the addition of 

ISA and the four nuoleoeide triphoephatee (Chamberlin et al., 1962). 

176 



Vol. 12, No. 3, 1963 BIOCHEMICAL AND BIOPHYSICAL RESEARCH COMMUNICATIONS 

In contrast to INA, nuoleohistone irr completely insoluble 

in the sseey system pad it is therefore hot possible to compare 

directly their ability to function ae templates for RNA syntheaie. 

Rowever, by oomplexiugIU?Awith abasio protein(lysozyme)au 

insoluble nuoleoprotein preparation oould be obtalned the "primiz@ 

effloiency of which oould then be ccmpared to that of the nuolec- 

hietonee. 

Table 1 8hows the results of en experiment in whioh the 

rleative effioienceee of reoonstituted nucleohistoue (aalng unfraction- 

ated histone) and reoonetituted uuoleolyaorgme for allowing RNA ayn- 

theeie are compared. Thieeq?er~ntshovethat~Afullycoab 

plexed with lysozyme allove RNA ayutheeie tc proceed at about 7C$ 

of the rate obtained using au equivalent amouut of free mA. On 

the other hand, XWA bound to hiatone ie oompletely inactive in thie 

respeot . 

Table 1 

Relative efficiencv of reconstituted mrcleohiatone 
andnuclec-lm3o5m4in%rlminPREAf4mtbsei8 

Relative 
ComDorlent8 '$gg?g$p 

O.D.1. 

Ccmplete System minus IXA or RIP . . *. . . . . . . . . 0 
I( I( plum 100 pl nucleohiatoae suepension* 1.8 
” n * I( l-4 
I n : g$ n ” 2.0 
” n ” =* n a 0 
” n II 10 N n ” 2.5 

- - - - - - - - - - - - - - - - - - 

I( ” ” 1% pl maoleolyao~ ruepension+* 2,101. 
” II ” loop n ” 199x* 
n ” I, ” 1,726. 
n I, z 5oN 

25ciz ; 1, 1,381. 
" n II 15 Irl " 1,222. 

---- ---- --- - - - - - - - 

n ” ” 37pgfreeDIJA.. . . . . . . . . 2,602. 

* cont~ning~+lgbound RfdlOO pl 
++ oonlainlng 28 pg bound IWdlOO pl 
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Table 2 presents the reoultr, of experimente in which the 

"priming" effioienoee of oamplexea of MA with different hiatone 

fraotione are ooqared. 

Table 2 

Relative "miminu" eff%oienw of oca~luoa of MA dth different 
hiatene fraotiene 

comonente 
Relative 

!+!TBEw 
(0.p.m.) 

Complete System minuta primer . . . . . . . . . . . . . . 
" * plea 200 p nuoleohietorrs A #uepe~ion 
I I( " loopl * " I( 
Ii I (I " " 
n n " n " 

” n " 2CC~nuolee~&eneB " 
W " " mop " n " 
" n n a " 
n " z g$ " II n 

” ” " 2CC~mleleo~~toneC " 
" n ” loo@ ” ” ” 
” I( ” ” II 
n ” = $z ” ” ” 

n n ” 1OOpl nuelooly6ogme 6uapenaion 

1,;;~ 

634 
M 

- - - - 

a.4 
5.5 
0.3 
1.4 

- - - - 

0.9 
2.1 

i:: 

- - - - 

1,097 

lkxoleohirtone A oontaina the vwy lyaine rioh hintone 
I B " " ali&htlylyeineriohu~tone 
II c " " arginine rioh hi&one 

Allnuoleoprotein muqeneione oontainabout 40 ~.rgbound RQ/lOO pl 

It ia swnthatIt?A oompleawitheithertb u@nine riohoor 

slightly lyeine riohhi&onenia abomt ooqplotelyinaotiw intb 

eupport of MA dependent RNA eynthedr. ontheotherhand,the 

oomplexwiththeveqlysine riohhiatona allouaB.EArjnthe~ato 

proaeed at a rate oamparable to that obtalned with the llEk*oayme 

oompler. 
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The results presented show that the association of IX?A 

with speoiflo histones can oonsidsrably modify the ability of the 

former to function as a template for BNA synthesis. This may have 

a z-018 in the intact cell of controlling the synthesis of messenger 

BNA on specific regions of the IWA genome and hence the expression 

of particular genes. 
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