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The total  historic was de te rmined  in the region 250-350 nm by  the optioal r o t a r y  d i spe r s ion  
method.  Within the range  280-300 nm the optical  r o t a r y  d i spers ion  s p e c t r u m  is insensi t ive  
to conformat ion  changes in the historic prote in  molecule .  It is postulated that the abnormal  
specif ic  ro ta t ion  in the region of the posi t ive Cotton effevt  of DNP with a m~x imum at 290 nm 
is due to changes in the nuc lear  component  of the complex.  

The m a c r o m o l e c u l a r  organizat ion of DNA in the composi t ion of nuclear  DNP of eukaryotes  r ema in s  
unsolved [2, 4], although its  solution is of fundamental  impor tance  in the elucidation of t r ansc r ip t ion  of the 
genome and also of the nature  of the p r i m a r y  effects  as a r e su l t  of in teract ion between mutagens  and genet-  
ic t a rge t  molecu les .  An impor tan t  a rgument  in suppor t  of the view that  during the fo rmat ion  of p r o t e i n -  
DNA complexes  ce r t a in  changes take place in the DNA is the abnormal  d e c r e a s e  in specif ic  rota t ion [~]290 
in the reg ion  of the pos i t ive  Cotton effect  of DNA, cha rac t e r i s t i c  of the optical  r o t a t o r y  d i spers ion  of DNP 
[1, 9]. It is imposs ib le  s i m p l y  by  examinat ion of these  anomal ies  to give an unequivocal answer  to the ques-  
t ion of whether  they are  connected with changes in DNA conformat ion  or  with changes in the conformat ion  
of the pro te in  component,  although individual p ro te ins  (of nonnuclear  origin) and synthet ic  polypeptides do 
not change the specif ic  ro ta t ion  values  in the region of 280-300 nm in solvents  changing the i r  conformation 
s ta te  [10]. 

The object of this investigation was to study, by  the optical  r o t a t o r y  d i spe r s ion  method, the pr incipal  
p ro te in  component  of DNP (total histone) in sa l t  solutions and also in 6 M u r e a  and 2-chloroethanol  in the 
region of the pos i t ive  Cotton effeot of DNP (290 rim). 

EXPERIMENTAL METHOD 

Total h istone was isolated from calf thymus by extraction with 0.2 N HCI and dried lyophiliQally. 
Amino-acid analysis, using a Hitachi analyzer, showed that the total histone thus isolated was virtually 
identical  in i ts  amino-ac id  composi t ion  with that desc r ibed  in the l i t e r a tu r e  [6]. The absorpt ion  spec t rum 
of an aqueous solution of histone (Unicam SP-8000 spec t rophotometer )  had a m a x i m u m  at 193 nm, in a g r e e -  
men t  with data  in the l i t e r a t u r e  [3]. 

It was m o s t  impor tan t  to f r ee  the his tone f rom t r a c e s  of DNA and f r o m  contaminat ion with nonhistone 
pro te ins ,  and accordingly the pro te in  p repa ra t ion  was tes ted  for  phosphorus and sulfur  on a V a r i a n - V - I E E -  
15 e lec t ronic  emiss ion  s p e c t r o m e t e r ,  with faci l i t ies  for  the  fine analysis  of the bond ene rgy  of e lec t rons  on 
the inner  shel ls  of the e lements  and compounds on the ba s i s  of x - r a y  i r rad ia t ion  of the spec imen  and m e a -  
s u r e m e n t  of the e lec t rons  emitted.  The ene rgy  of the emit ted  e l ec t rons  is a function of the e lements  and, 
consequently,  the IEE s p e c t r o m e t e r  can be used for chemica l  analysis .  As is c l ea r  f rom Fig. 1, nei ther  
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Fig. 1. Graph of e lec t ron emiss ion  for  n i t ro-  
gen, phosphorus,  and sulfur  of total histone 
p repa ra t ions .  

Fig. 2. Moffitt d i ag r am for  total  histone 
in var ious  solvents :  1] 2-chloroethanol ;  
2) 6 M urea ;  3) 0.7 M NaC1; 4% 0.7 M NaCI 
a f te r  denaturat ion of p ro te in  for 15 rain 
at 92~ 

phosphorus  nor sulfur  was found in the prote in  prepara t ion ,  indicating absence of nonhistone pro te ins  or  
nucleotide res idues .  

The optical r o t a r y  d i spe r s ion  was photographed in the SPU-M s p e c t r o p o l a r i m e t e r  in a l - e r a  cell .  The 
optical densi ty  of the sample  throughout the spec t ra l  range 250-350 nm did not exceed 2 optical units .  The 
histone was d i sso lved  in the cor responding  solvent  immedia te ly  before  m e a s u r e m e n t  of the optical  r o t a r y  
d i spers ion .  The 6 M u r e a  solution was made  up f rom weighed sample  of d ry  urea .  The solution of 2 - c h l o r o -  
ethanol was dis t i l led  be fo re  the m e a s u r e m e n t s  were  made.  

EXPERIMENTAL RESULTS 

In ~e region 250-350 nrn the optical rotatory dispersion curves of the total histone in all solvents 
tested were smooth in character, so that they could be analyzed by Moffitt's method [7] : 

~-~ =a0+b0 x~ 

where  ira'] is the m o l a r  rotat ion;  a0 and b 0 a re  constants ,  b 0 being a l inea r  function of the pe rcen tage  of he l l -  
c i ty  in the protein.  The value ofA 0 was chosen as 216 nm for  th is  pa r t i cu l a r  optical region [6]. 

0 on x~_ ~------~n were  calculated b y  the method of The  p a r a m e t e r s  of l inear  dependence of [rn' ]~ k5 

l e a s t  squares .  These  s t ra igh t  l ines  a re  shown in Fig. 2. 

The values of b 0 in 2-chlorethanol ,  0.7 M NaC1, and 0.7 M NaC1 af te r  denaturat ion of the pro te in  for 
15 min  at 92~ and in 6 M u r e a  were  -300, -120, -100, and +50, r e spec t ive ly .  The pe rcen tage  of helici ty 
was  calculated f r o m  the value of -567 for b0 at A 0 = 216 nm for  100% and +52 for  the random conformat ion  
[5], giving 57% hel ic i ty  in 2-chloroethanol ,  280/o in 0.7 M NaC1, and 25% in 0.7 M NaCl af ter  denaturat ion of 
the pro te in  for 15 rain at 92~ and comple te  desp i ra l iza t ion  of the p ro te in  in 6 M urea .  

As is c l ea r  f rom the Moffi t t ' s  d i ag r am {Fig. 2) the s t ra igh t  l ines  i n t e r sec t  in the region of 280-300 nm, 
f rom which it follows that the changes in the conformat ion  of the pro te in  molecu les  of the total  histone f r o m  
r andom (in 6 M urea)  to m a x i m u m  hel ic i ty  {in 2-chloroethanol)  do not lead to changes in rotat ion of the p r o -  
tein in the region of 290 nm, i.e.,  any changes in the conformat ion  of the total  histone molecu les  a re  re f lec ted  
only in the region of the negat ive peak  at 233 nm or in the vis ible  region.  This  sugges ts  that  the region of 
280-300 nm is not a cha rac t e r i s t i c  region for  total  histone in optical r o t a t o r y  d i spers ion .  
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Considering that the maximum of the posi t ive Cotton effeot for  DNA and DNF is located in this region 
of the spec t rum and that the posi t ive peak of the optical ro t a ry  d ispers ion  curve of DNA at 290 nm is sens i -  
t ive to conformat ion changes in polynucleotide chains [8], it can be postulated that the abnormal dec rease  in 
[~]290 of DNP compared  with [~]290 of DNA is connected with a change in the nuclear  component of the com-  
plex. This hypothesis  follows f rom the fact demonst ra ted  above that total histone does not change the para -  
m e t e r s  of optical ro t a to ry  d ispers ion  during conformation changes in this region of the spect rum.  
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