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In conclusion, our results do not support either MeN 
nick's or our own previous assumption tha t  any modifi- 
cation in the guanidine molecule is incompatible with its 
antiviral activity. 

Riassunto. La 2-guanidino-pirimidina solfato e la 4- 
guanidino-2, 6-dimetilpirimidina solfato inibiscono in vitro 
la moltiplicazione del poliovirus e del Coxsackie B S ma 
non quella del virus vaccinico e dell 'adenovirus 5. L 'ana-  
logia di comportamento con la guanidina ~ documentata  

oltre che da ci6, dalla esistenza d i u n a  resistenza e d i u n a  
dipendenza crociata. Si dimostra cio~ che non tu t te  le 
sostituzioni nella molecola della guanidina comportano 
una perdita dell 'a t t ivi t~ antivirale, come ri tenuto in pre- 
cedenza. 
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T h e  S p e c i f i c i t y  of  H i s t o n e s  i n  Chicken 
Erythrocytes 

Because of their location in cell nuclei and their ability 
to interact strongly with deoxyribonucleic acid (DNA), 
histones may play a key role in the structural organiza- 
tion of DNA and may affect the regulatory functions of 
DNA. If histones act as gene inhibitors, as was suggested 
by STEDMAN and STEDMAN ~,2 then the histones from dif- 
ferent species should show specificity of chemical compo- 
sition and physicochemical behavior. However, species 
and cell specificity of histones is controversial;  many 
histoaes prepared from different tissues of the Vertebrata 
genus are strikingly similar. NEELIN and ]3UTLER a'4 have 
reported specific elution and starch gel electrophoretic 
Patterns for histones from different tissues of chicken, but  
gave no analytical data  to support  this claim of speci- 
ficity. STED~IAN and STEDMAN 1,2 found that ,  when puri- 
fied to constant composition, the main and subsidiary 
histones from the erythrocytes and thymocytes  of the 
fowl differed in their arginine contents. In their more 
recent paper, MAURITZEN and STEDMAN ti reported the 
specificity of amino acid composition of the arginine-rich 
fl-histones from erythrocytes, spleen and liver of domestic 
fowl. The differences, however, are rather small. To obtain 
more data, experiments on the isolation and purification 
of histones from chicken erythrocytes were initiated. 

For the present study, fresh blood was collected from 
ecapitated chickens and washed three times with 0.14 M 
aC1 containing O.01M trisodium citrate. The red cells 

Were sedimented by centrifugation and then hemolyzed by 
freezing and subsequent thawing. Disrupted erythrocytes 
Were homogenized in a Waring blender with 0.14M NaC1 
containing 0.01 M trisodium citrate and centrifuged 6. This 
Washing procedure was repeated several times until the 
SUpernatant fluid was clear. The yellowish sediment was 
then washed with 80% ethanol and extracted with 
ethauol-HCl and with 0.2N HCIS,L yielding fractions 
F2aF3 and FIF2b ,  respectively. 

The two main fractions, arginine-rich (F2aF3) and 
lysine-rieh (FIF2b),  were analyzed by etectrophoresis in 
tarch gel s-~. A pat tern consistent with tha t  described for 
he similar fraction in mammalian tissues, i.e. two main 

bands close to the origin (F3), and two bands with high 
e!ectrophoretic mobili ty (F2a) resulted from the arginine- 
rich F2aF3 fraction electrophoresis. Electrophoresis of 
the lysine-rich group F1F2b revealed the presence of a 
band absent in mammalian tissue electrophoresis, located 
between the two sharpzones of very lysine-rich histone F1 
on one side and the broader band of N-terminal proline 
fraction F2b on the othere, L 

An a t tempt  was made to separate this fraction repre- 
Sented by a band of intermediate electrophoretic mobility 
111 starch gels from the F1 and F2b components. The whole 

F I F 2 b  mixture was chromatographed on a carboxy- 
methyl  cellulose column (Cellex, Calbiochem) using potas- 
sium acetate buffer pH 4.2 as eluent 9. The very lysine-rich 
fraction F1 was eluted with b.33M KC1, and the inter- 
mediate band emerged from the column together with the 
F2b fraction, suggesting their close similarity. 

Fur ther  separation of the intermediate band protein 
from the F2b histone was achieved by chromatography 
on Sephadex G75 (medium grade). Columns 2.6 × 120 am 
were filled with the G75 Sephadex made up in 0.01N 
FIC1. Protein, 200 mg in 2 ml of 0.01N HCI, was applied 
to the column and HC1 of the same normali ty was used as 
eluent, and 1.0 ml fractions were collected every 10 rain. 
The separation of the F2b histone into two peaks is 
shown in the Figure. Fractions No. 42-52 and No. 95-140 
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Elution pattern for histones of chicken erythrocytes F~b after chro- 
matography on Sephadex G 75 in 0.01N HC1. 
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compr i s ing  the  peaks  F2c and  F 2 b  were pooled and  ana-  
lyzed. The amino  acid analysis  and  e lec t rophores is  in 
s t a r c h  gel showed t h a t  t he  second peak  was  the  F2b  frac- 
t ion ;  t he  f i rs t  peak  r ep resen ted  the  i n t e r m e d i a t e  b a n d  
p ro t e in  which  was labeled F2c. 

The  F2b  h i s tone  f rom chicken e r y t h r o c y t e s  d id  n o t  
differ f rom the  F2b  h is tones  of m a m m a l i a n  origin in 
amino  acid composi t ion ,  in N - t e r m i n a l  proline,  or  in 
s t a rch  gel e l ec t rophore t i c  p a t t e r n  0. 

Amino acid composition and N-terminal amino acids of the lysine- 
rich histone fractions from chicken erythrocyte nuclei a 

Fraction F1 F2b F2b F2c F2c 

Amino Amino acid Amino acid N-terminal Amino acid N-terminal 
acid composi- composi- amino composi- amino 

tion tion acids tion acids 

Lysine 25.1 16.5 2.9 21.0 
Histidine 0.2 2.5 - 1.8 
Arginine 2.6 7.0 - 10.6 
Aspartic 4.0 4.2 - 2.3 
acid 
Thrconine 3.5 6.8 - 4.2 
Serine 6.5 I0.1 7.0 11.9 
Glutamie 4.3 8.3 - 5.3 
acid 
Proline 7.7 4.6 87.2 6.7 
Glycine 7.7 6.5 1.7 5.4 
Alanine 27.1 10.3 2.1 15.1 
Valine 5.4 6.1 - 4.6 
Methio- - 1.3 - 0.2 
nine 
Isoleucine 1.1 5.2 - 3.4 
Leucine 4.3 5.4 - 4.7 
Tyrosine 0.5 3.4 - 1.7 
Phenyl- 0.5 1.4 - 0.7 
alanine 

12.7 

52.0 
8.8 

13.2 
3.0 
8.4 

2.0 

a All values are expressed as moles/100 moles of all amino acids found. 
Amide was not detcrmincd. 

The compos i t ion  of t h e  i n t e r m e d i a t e  b a n d  p ro te in  
labeled F2c is qui te  specific. I t  has  re la t ive ly  h igh  con- 
t e n t s  of lysine, alanine,  serine, and  arginine (e.g. 21.0%, 
15.1%, 11.9% and  10.6%, respect ively)  and  its N- ter -  
mina l  amino  acid is t h r eon ine  (Table). 

To our  knowledge ,  t h reon ine  as N- t e rmina l  in h i s tone  
has  previous ly  n o t  been  r e p o r t e d  in  t he  l i tera ture .  The  
chief  N- t e rmina l  amino  acids of the  m a m m a l i a n  h i s tones  
h a d  been  found  to  be a lanine and  prol ine  1°. The  biological  
s ignif icance of t he  t h reon ine  N--terminal F2c h i s tone  frac- 
t ion  in chicken e r y t h r o c y t e s  is u n k n o w n  a t  t he  p re sen t  
t ime ;  however ,  th i s  f rac t ion  m a y  b e c o me  a useful  bio- 
logical ma r k e r  in s tudies  of d e v e l o p me n t a l  m e c h a n i s m s  ix. 

Zusammen/assung. Isol ierung,  qua l i t a t ive  u n d  quan t i -  
t a t i ve  Charak te r i s i e rung  der  H i s tone  y o n  Ht ihner -  
e r y t h r o c y t e n  wird  beschr ieben.  Mit te ls  Gelf i l t ra t ion an  
Se p h a d e x  G75 wurde  eine F r a k t i o n  des His tons ,  cha rak-  
te r i s t i sch  fiir die Hf ihne re ry th rocy tenze l lke rne  isoliert  
und  analys ier t .  Diese Frak t ion ,  als F2c beze ichnet ,  ist e in 
Tell des lys inre ichen Hi s tons  F2, re ich an  Lysin,  Alanin,  
Ser in  und  Arginin  (z.B. 21,0, 15,1, 11,9 und  10,6% respek-  
t i re ) .  Th reon in  k o n n t e  als N- te rmina le  Aminosi iure  in 
dieser  F r a k t i o n  fes tges te l l t  werden .  
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On the Stability of the Guanine-Cytosine 
Hydrogen Bond 

CHARGAFF and  ZAMENHOF 1 have  def ined the  mola r  ex- 
t inc t ion  coeff icient  (Ep) of D N A  as t he  absorbance  of l ight  
of a specific wave  leng th  (usually a t  260 miz) in a cuve t t e  
h a v i n g  a 1 cm p a t h  length,  re la t ive  to each  g r a m - a t o m  of 
p h o s p h a t e  per  l i ter  p re sen t  in t he  sample.  Since the re  is 
one a t o m  of p h o s p h o r u s  for each base  p r e sen t  in DNA, 
the  Ep is t he  equ iva len t  abso rbance  per  base.  This  con- 
cep t  is pa r t i cu la r ly  useful  as a cr i ter ion for assaying the  
p u r i t y  and  na t iveness  of D N A  prepara t ions .  I t  is k n o w n  
t h a t  t he  presence  of p ro te in  in a p r epa ra t i on  will cause the  
value to  be lower t h a n  t h a t  of a depro te in ized  sample  and  
t h a t  degrada t ion  b y  e n z y m a t i c  ac t iv i ty  can be  revea led  
b y  a va lue  h igher  t h a n  an t ic ipa ted .  F u r t h e r m o r e ,  use of 
the  Ep is a d v a n t a g e o u s  as a reference for s tudies  on the  
h y p o c h r o m i s m  of DNA.  For  example ,  FREDERICQ et  al. ~ 
have  used the  Ep as a reference to  show t h a t  t he  s p e c t r u m  
of calf t h y m u s  ill 0 . 1 M  acet ic  acid a t  p H  3 is a lmos t  
ident ica l  to  t he  s p e c t r u m  ca lcu la ted  for its c o n s t i t u e n t  

nucleot ides ,  an increase a t  260 m~  of 50%. In  cont ras t ,  a 
n u m b e r  of inves t iga t ions  a,4 have  appea red  in t he  l i tera-  
tu re  r ecen t ly  pe r t a in ing  to  t he  me l t ing  t r ans i t ions  of 
microbia l  D N A  which  p re sen t  the i r  d a t a  in t e r m s  of 
re la t ive  absorbance .  These  s tudies  charac te r i s t ica l ly  show 
increases  of only  30 to  45%, less t h a n  would  be p r ed i c t ed  
o11 the  basis  of the i r  c o n s t i t u e n t  mononucleo t ides .  The  
D N A  of mic roorgan i sms  var ies  f rom 25 to  75 mole  % 
g u a n i n e +  cy tos ine  ( G +  C) ~ and  the  Ep of a na t ive  p rep -  
a ra t ion  will d e p e n d  on i ts  base  composi t ion .  The purpose  
of th i s  inves t iga t ion  has  been  to  es tabl ish  the  sy s t ema t i c  
va r ia t ion  of Ep wi th  base composi t ion ,  as a reference for 
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