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smal l  of fspr ing  were b o r n  in t h e  same  l i t ters  a f te r  he tero-  
spe rmic  i n semina t i on ,  t h e  ave rage  difference in b i r t h  
w e i g h t  b e t w e e n  t h e m  was g rea te r  t h a n  when  t hey  were 
conce ived  in  d i f fe ren t  l i t t e r s  a f t e r  homospe rmic  insemina-  
t ion .  T h e  e n h a n c e m e n t  effect  is p r e s u m e d  to be  due to  
in  u t e ro  c o m p e t i t i o n  b e t w e e n  fetuses  resu l t ing  in a dis- 
p r o p o r t i o n a t e l y  large  gain  in  we igh t  b y  those  h a v i n g  a 
s l i gh t  a d v a n t a g e  ove r  t h e i r  l i t t e r -mates .  

T h e  in f luence  of l i t t e r  size o n  fe ta l  size is mani fes ted  
t h r o u g h  a local  effect  a n d  a genera l  effect2L The  local 
ef fec t  refers  to  a n  in f luence  on  t he  g rowth  of a fe tus  deter -  
m i n e d  b y  the  p resence  of o t h e r  ind iv idua ls  w i th in  t he  
s ame  horn .  Gene ra l  effect  refers  to  an  inf luence of o the r  
i nd iv idua l s  in  t h e  u t e r u s  ; i t  is i n d e p e n d e n t  of the i r  distr i -  
b u t i o n  b e t w e e n  t he  horns .  Thus ,  an  increase  in t he  num-  
be r  w i t h i n  t h e  s a m e  h o r n  could h a v e  b o t h  local and  
genera l  effects on  t he  fetus,  whereas  a n  increase in the  
n u m b e r  in  t h e  o t h e r  h o r n  could  h a v e  on ly  a general  effect. 

MCLAREN a n d  MICHIE z5 p resen ted  evidence  which  
shows t h e  i n a d e q u a c y  of t he  classical  exp l ana t ion  of the  
effect  of l i t t e r  size on  fe ta l  weight ,  viz. t h a t  the re  is only 
a l imi ted  pool  of n u t r i e n t  in t he  m a t e r n a l  blood for which 
t h e  fe tuses  compe te ,  so t h a t  t he  more  fetuses the re  are, 
t h e  less n u t r i e n t  t h e r e  is for each.  In  species in which  the  
y o u n g  are b o r n  a t  a r e l a t i ve ly  a d v a n c e d  stage of develop-  
m e n t ,  however ,  c o m p e t i t i o n  for  n u t r i e n t s  m a y  still  p lay  a 
pa r t ,  p a r t i c u l a r l y  in  t h e  l a t e r  s tages  of p regnancy .  I n  
t h i s  respect ,  t h e  resu l t s  of HEALY et  al, 26 were expla ined  
b y  t h e  t h e o r y  t h a t  t h e  chief  fac to r  r egu la t ing  fetal  g rowth  
is t he  p ressu re  a t  wh ich  m a t e r n a l  b lood is suppl ied  to the  
p l acen t a .  I n  t h e  r a b b i t ,  t h e  n u m b e r  of m a t e r n a l  a r te r ia l  
vessels  w h i c h  p e n e t r a t e  i n to  t he  m a t e r n a l  p l acen ta  var ies  
f r o m  4 to 12 w i t h  a n  ave r age  of 8, whereas  t he  n u m b e r  of 
m a t e r n a l  v e n o u s  vessels  va r i e s  f rom 1 to 6 w i th  a n  

ave rage  of 3 ~7. This  m a y  exp la in  the  m a r k e d  in te r -  a n d  
in t r a - l i t t e r  va r i ab i l i t y  in fe ta l  we igh t  ~s. 

Zusammen/assung. I n t r a u t e r i n e  E m b r y o n e n t i b e r f r a c h -  
t u n g  wurde  expe r imen te i l  d u r c h  13ber t ragung  yon  
N e u s e e l g n d e r - S p e n d e r k a n i n c h e n  in Neusee l~nder -  u n d  
Chinchi l la -Empf~ingerkaninchen ,  yon  Ch inch i l l a -Spender -  
kan inchen  in N e u s e e l g n d e r - E m p f g n g e r k a n i n c h e n  e r re ich t .  
Die Empfgnge r t i e r e  w u r d e n  9 Tage  n a e h  13egat tung zur  
Pr i i fung  de r  I m p l a n t a t i o n  u n d  29 Tage  d a n a c h  zu r  Be-  
u r te i lung  des f6 ta len  E n t w i c k l u n g s z u s t a n d e s  erOffnet  
bzw. abge t6 te t .  C h i n c h i l l a - K a n i n c h e n  ze ig ten  e r h 6 h t e  
I m p l a n t a t i o n s k a p a z i t g t  u n d  ve r r inge r t e s  f6ta les  0 b e r -  
leben gegent iber  den  Neusee lgndern .  
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E x t r a c t i o n  a n d  A n a l y s i s  o f  H i s t o n e  P r o t e i n  f r o m  

t h e  R o o t s  of  T h r e e  P l a n t  S p e c i e s  

Introduction. T h e r e  is l i t t l e  d o u b t  t h a t  h i s tone  is an  im- 
p o r t a n t ,  a l t h o u g h  poss ib ly  n o n - p e r m a n e n t ,  c o m p o n e n t  of 
ch romosomes .  S t a in ing  t e c h n i q u e s  x a n d  e x t r a c t i o n  pro- 
cedures2  s u p p o r t  i ts  p resence  in t he  nucleus.  Several  re- 
c en t  i nves t i ga t i ons  h a v e  impl i ca t ed  h i s tone  in cell me tab -  
olism, a n d  p a r t i c u l a r l y  in  t h e  r egu la t ion  of gene ac t ion  s, 
i n d i c a t i n g  t h a t  i t  p l ays  more  t h a n  a pure ly  s t r u c t u r a l  role 
in  c h r o m o s o m e  o rgan i za t i on .  W h e r e a s  m e t h o d s  for t he  
e x t r a c t i o n  of his tor ic  h a v e  been  deve loped  for an ima l  
cells, i t s  l oca t ion  in  p l a n t  ceils ha s  been  revea led  p r imar i ly  
b y  c y t o c h e m i e a l  m e t h o d s ,  a n d  a l t h o u g h  h i s tone  ha s  been  
c h a r a c t e r i z e d  in  a n u m b e r  of  a n i m a l  species 4, less in- 
f o r m a t i o n  of a c o m p a r a b l e  n a t u r e  is ava i l ab le  for p lan ts .  

Consequen t ly ,  a n d  because  of t h e i r  a d v a n t a g e s  for 
c h r o m o s o m a l  s tudies ,  t h r e e  p l a n t  species, Allium cepa, 
Pisum sativum, a n d  Vicia/aba, h a v e  been  e x a m i n e d  for 
t h e i r  h i s t o n e  c o n t e n t .  I n  a t t e m p t i n g  to de t e rmine  w h e t h e r  
m e t h o d s  used  for  t h e  i so la t ion  of whole  h i s tone  f rom ani-  
m a l  cells were  app l i cab le  to  p l a n t  cells, several  t echniques  
were  employed .  P rocedures  invo lv ing  ex t r ac t ion  wi th  
va r ious  c o n c e n t r a t i o n s  of NaC1 or d i lu te  alkal i  were used 
to  i so la te  nuc leopro te in .  Fol lowing r em ova l  of nucleo- 
p ro te in ,  h i s t one  was s e p a r a t e d  f rom t he  complex  b y  
0.2 N HC1, b y  ch lo ro fo rm (produc ing  a ch loroform-pro te in  
gel), or  b y  s a t u r a t i n g  a n  aqueous  so lu t ion  of nucleopro-  

te in  wi th  NaC1. One of the  several  me thods  o r ig ina l ly  used 
wi th  calf t h y m u s  was found to be bes t  su i ted  for ex t rac -  
t ion  of h is tone  from p l an t  cellsL The  p rocedures  were 
mild, rapid,  and  re la t ively  s t r a igh t fo rward .  

Materials and methods. His tone  ex t r ac t i ons  were m a d e  
from seedling roots  of Allium cepa var .  S o u t h p o r t  W h i t e  
Globe 6, Pisum sativum vaT. Alaska  6, a n d  Vicia/aba var .  
Seville Longpod,  Roo t  t ips  ave rag ing  5 m m  in l e n g t h  
were excised, weighed, and  placed in dist i l led w a t e r  a t  
4°C. ( I t  is essent ia l  t h a t  e x t r a c t i o n  s teps  be  pe r fo rmed  a t  
t empe ra tu r e s  unde r  5°C.) T h e y  were g r o u n d  in 90 m l  
disti l led wa te r  for 30 sec in a b l e n d e r  a t  low speed,  a n d  
d i s rup t ion  of t he  cells was  comple ted  in a glass h o m o g -  
enizer. The  m e t h o d  of CRAMPTON e t  al. 8 was  fol lowed in  
all  ex t r ac t i ons  s u m m a r i z e d  in F igu re  I .  F o r  t h e  in i t ia l  
s tep  homogenized  roots  of pea  a n d  on ion  were  t r e a t e d  
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w i t h  0 . 6 M  b a r i u m  ace t a t e ,  whe reas  t h e  b e a n  roo ts  were 
t r e a t e d  w i t h  2 .92d NaC1 s ince b a r i u m  a c e t a t e  caused  t h e  
f o r m a t i o n  of a b l a c k  h o m o g e n a t e ,  poss ib ly  t h r o u g h  t i ssue  
des t ruc t i on .  Tile a ce tone  a n d  e t h e r - w a s h e d  e x t r a c t  was  
d r i ed  a n d  ac id  h y d r o l y z e d  acco rd ing  t o  t h e  m e t h o d  of 
HNILICA a n d  B u s c ~  7 for  s u b s e q u e n t  a m i n o  acid ana lys is .  
( A p p r o x i m a t e l y  3 m g  of h is tor ic  was  o b t a i n e d  pe r  g of 
t issue.)  S ince  mos t ,  if  n o t  all, of t h e  t r y p t o p h a n  is de-  
s t royed  b y  acid hydro lys i s ,  a n  a lka l ine  m e t h o d  was used  
to  t e s t  for  i t s  p resence  s. Calf t h y m u s  h y d r o l y s a t e s  were  
p r e p a r e d  f r o m  commerc i a l l y  o b t a i n e d  his tor ic  e x t r a c t .  

A second  m e t h o d  was fol lowed for  t h e  e x t r a c t i o n  of 
his tor ic  f rom Vicia /aba roots .  Th i s  i n v o l v e d  t h e  proce-  
dures  u t i l ized  b y  SPORN a n d  DINGMA~ for c h i c k e n  nucle i  9 
Accord ing  to  t h e i r  m e t h o d ,  his tor ic  is de f ined  as p ro t e in -  
so luble  in  2 M  NaC1 a t  p H  1 and ,  a f t e r  p r e c i p i t a t i o n  in  
25% t r i ch lo roace t i c  ac id  c o n t a i n i n g  1 M NaC1, is so luble  
in  wate r .  (For  cons i s t ency  in ana lys i s  of h i s t one  a n d  com-  
pa r i sons  a m o n g  t h e  severa l  species, however ,  al l  t h e  d a t a  
r e p o r t e d  in t h e  F igures  a re  de r ived  f r o m  t h e  m e t h o d  of 
CRAMPTON et  el. s, as descr ibed  above . )  

C o n f i r m a t i o n  of t h e  e x t r a c t  as h i s t o n e  was  e s t ab l i s hed  
in severa l  o t h e r  ways ,  i nc lud ing  c o m p a r i s o n  w i t h  free 
a m i n o  acids.  A p o r t i o n  of n o n - h y d r o l y z e d  p r o t e i n  was 
d isso lved  in  0 . 2 N  HC1 a n d  i t s  a b s o r b a n c e  m e a s u r e d  w i t h  
a B a u s c h  a n d  L o m b  R e c o r d i n g  S p e c t r o p h o t o m e t e r  
(Spec t ron ic  505). A n o t h e r  s a m p l e  of n o n - h y d r o l y z e d  
p r o t e i n  was h e a t e d  w i t h  Mil lon ' s  r eagen t ,  s ince  p r o t a m i n e  
yields a n e g a t i v e  test .  F r ee  a m i n o  acids were  e x t r a c t e d  
w i t h  cold 80% e t h a n o l  b y  a mod i f i ca t i on  of HUNT'S 
m e t h o d  ~o. 

O n e - d i m e n s i o n a l  c h r o m a t o g r a m s  were  e x e c u t e d  us ing  
W h a t m a n  No. 1 p a p e r  e q u i l i b r a t e d  w i t h  t h e  a p p r o p r i a t e  
so lvents .  T h e  l a t t e r  i nc luded  a m i x t u r e  of b u t a n o l  (50 ml), 
g lacia l  ace t i c  acid (12 ml),  a n d  w a t e r  (50 ml), w h i c h  
s e p a r a t e s  in to  two  layers .  T h e  lower  l aye r  was  used  as t h e  
s t a t i o n a r y  p h a s e  a n d  t h e  u p p e r  one  as t h e  mob i l e  phase .  
T h e  mobi l e  p h a s e  was a l lowed to  t r a v e l  o v e r  t h e  p a p e r  
for  14 h,  t h e  c h r o m a t o g r a m s  were  dr ied ,  a n d  t h e  s o l v e n t  
r u n  t w i c e  more .  A p h e n o l - w a t e r  m i x t u r e  (100:20)  was  
also used.  T h e  s t a t i o n a r y  p h a s e  i nc luded  t h i s  m i x t u r e  a n d  
a s e p a r a t e  one  of  0.3 % a m m o n i u m  h y d r o x i d e .  A s ingle  
24 h s o l v e n t  r u n  p r o v i d e d  s a t i s f ac t o r y  s e p a r a t i o n s  w i t h  
pheno l -wa te r .  I d e n t i f i c a t i o n  of m e t h i o n i n e  was  accom-  
p l i shed  w i t h  a s o l v e n t  cons i s t ing  of 30 m i  m e t h a n o l ,  55 ml  
b u t a n o l ,  15 m l  wa te r ,  a n d  1 m l  c i t r a t e  buf fe r  a t  p H  5. 
T h i s  s o l v e n t  de scended  t h e  p a p e r  d u r i n g  a 48 h per iod ,  
t h e  b o t t o m  edge  of t h e  c h r o m a t o g r a m  h a v i n g  b e e n  ser-  
r a t e d  to  a l low a n  e v e n  f low of s o l v e n t  off t h e  end.  

A m i n o  ac ids  were  l oca t ed  b y  d i p p i n g  t h e  dr ied  e h r o m a -  
t o g r a m s  in  n i n h y d r i n  so lu t ion  a n d  dry ing .  F o r  q u a n t i t a -  
t i v e  d e t e r m i n a t i o n s  n i n h y d r i n - t r e a t e d  p a p e r s  were  d r i ed  
for  22 ra in  a t  60°C, a n d  2 c m  s qua r e s  of t h e  colored  
spo t s  were  cu t  o u t  for  30 m i n  e lu t ion  in  3 m l  of  71% 
e t h a n o l .  A s imi l a r  s q u a r e  was  c u t  f r o m  a colorless  a r ea  of 
t h e  c h r o m a t o g r a m  to  se rve  as t h e  s t a n d a r d .  T h e  a m o u n t  
of l i gh t  a b s o r b e d  b y  t h e  e lua t e  was  m e a s u r e d  a t  575 m/z; 
t h e  h i g h e r  t h e  a b s o r b a n c e  va lue ,  t h e  h i g h e r  t h e  concen-  
t r a t i o n  of a m i n o  acid in  t h e  e lua te .  

I d e n t i f i c a t i o n s  of a m i n o  acids  in  a n  e x t r a c t  were  con-  
f i rmed  t h r o u g h  c o m p a r i s o n s  w i t h  R f  va lues  of s t a n d a r d s ,  
a n d  b y  ove r spo t t i ng .  I n  t h e  l a t t e r  in s t ances ,  a k n o w n  
m i x t u r e  of a m i n o  acids was s p o t t e d  on  p a p e r  ove r  a 
s a m p l e  of t h e  h i s t o n e  h y d r o l y s a t e  p r io r  to  a d d i t i o n  of t h e  
mobi l e  s o l v e n t  phase .  C o m p a r i s o n  of a b s o r b a n c e  va lues  
of a m i n o  acid c o n t e n t s  were m a d e  b e t w e e n  t h i s  s p o t  a n d  
a s a m p l e  of t h e  h i s t o n e  h y d r o l y s a t e  as wel l  as w i t h  a 
s ample  of t h e  a m i n o  ac id  mix tu re .  T he  re su l t  of severa l  
such  e x p e r i m e n t s  u s ing  four  a m i n o  acid m i x t u r e s  was  

t h e  t r a c ing  of e a c h  a m i n o  acid  to  a specif ic  loca t ion  (Rf) 
a n d  i ts  e l i m i n a t i o n  f r o m  o t h e r  pos i t ions .  

Observations. Of seve ra l  so lven t  s y s t e m s  t e s t e d  two, 
b u t a n o l  a n d  phenol ,  were  found  to  s e p a r a t e  all  t h e  a m i n o  
acids  cha rac t e r i s t i c  of h is tor ic  h y d r o l y s a t e s  (F igures  2 
a n d  3). 1Rf va lues  were o b t a i n e d  for  17 a m i n o  acids,  a n d  
14 of these  were c o n f i r m e d  b y  t i le  o v e r s p o t t i n g  t e c h n i q u e .  
T h e  r e m a i n i n g  th ree ,  cys t ine ,  m e t h i o n i n e ,  a n d  prol ine ,  were  
p r e s e n t  on ly  as t races .  His tor ic  ha s  b e e n  c h a r a c t e r i z e d  b y  
t h e  absence  of t r y p t o p h a n  a n d  t h e  p re sence  of s m a l l  
a m o u n t s  of t h e  su l fu r - con t a in ing  a m i n o  acids  m e t h i o n i n e  
a n d  c y s t i n e l L  No t r y p t o p h a n  was  f o u n d  in  a n y  p l a n t  ex-  
t r a c t  a f t e r  a lka l ine  hydro lys i s  a n d  c h r o m a t o g r a p h y  in  50 
b u t a n o l :  12 ace t ic  ac id :  50 H20 ,  or in  a m i x t u r e  of 9 bu -  
t a n o l : l  ace t ic  a c id :2 .5  wate r ,  w h i c h  c lear ly  s epa ra t e s  
t r y p t o p h a n  f rom o t h e r  a m i n o  acids.  I n  a g r e e m e n t  w i t h  
t h e  o b s e r v a t i o n s  of o t h e r  investigatorsS,~2,~3 lysine,  a la-  
n ine ,  a n d  leucine- isoleucine  a p p e a r e d  to  be  in h i g h e r  con-  
c e n t r a t i o n s  t h a n  t h e  o t h e r  a m i n o  acids.  

Grind root tips in Waring Blender 
30 see; mince in 1 Vol distilled 

water in glass homogenizer 

Add Ba(OAe)2 , let stand 30 rain; 
add 2 Vol ethanol, shake vigor- 

ously, let stand 30 mitt 

Filter 

Discard 
• residue 

Dry the filtrate at 40°C 

Discard 1 
supernatant 

V 

Dissolve dried filtrate in distilled 
water; dialyze 24 h against tap 

water 

Centrifuge suspension within membrane 

Discard 1 
supernatant • I 

V 

~Vash precipitate twice in acetone, 
twice in ether; dry on filter paper 

Fig. 1. Method for extracting histone from plant tissue. 
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A positive reaction with Millon's reagent was recorded 
for all hydrolysates. Although this is essentially a test for 
tyrosine and provides a positive reaction with some non- 
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Fig. 2. Comparison of histonc hydrolysatcs from three plaat species 
and calf thymus, as traced and reduced from original chromatograms 

in butanol solvent (following the method of CRA~tFrO.~ et al.S). 

histone proteins, the result eliminates the possibility that  
the protein extracted is a protamine. The UV-absorption 
spectra of histones are generally like those of tyrosine, and 
the amount of absorbance of histories has been correlated 
with their tyrosine contents ~4,~s. Spectrophotometrie 
curves of the extracted protein peaked at about 275 m/, 
for all species examined (Figures 4 and 5). Although the 
absorption peaks of tyrosine and tryptoplmn are quite 
similar 16, the absence of t ryptophan in any of the ex- 
tracts strongly suggests that  the peak of absorption was 
due to the presence of tyrosine. Furthermore, the curves 
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Fig. 4. Comparison of the absorption spectra of L-tyrosine with 
histonc of calf thymus and P. sativum. 
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Fig. 3. Comparison of histone hydrolysates from three plant species 
and calf thymus, as traced and reduced from original ehromatograms 

in phenol solvent (following the method of Cr~AMPTOX et al.~). 
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Fig. 5. Comparison of the absorption spectra of L-tyrosine with 
histone of V. laba and A.  cepa. 
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i nd i ca t e  t h a t  l i t t le  if a n y  nucle ic  acid (which abs o r bs  a t  
260 m#)  is a t t a c h e d  to  t h e  histories.  

I n  o rde r  to  e l i m i n a t e  t h e  poss ib i l i ty  t h a t  free a m i n o  
acids m i g h t  h a v e  c o n t a m i n a t e d  t h e  p r o t e i n  ex t rac t s ,  
s e p a r a t e  c h r o m a t o g r a p h i c  ana lys i s  was  p e r f o r m e d  us ing  
t h e  m e t h o d s  desc r ibed  above .  I n  V. /aba 16 d i f f e ren t  
spots ,  i nc lud ing  t r y p t o p h a n ,  were  found  w i t h  t h e  b u t a n o l  
so lven t  as c o m p a r e d  w i t h  on ly  12 f rom h i s t one  ex t r ac t s .  
I n  P. satiw~m a large  a m o u n t  of h o m o s e r i n e  was  de tec ted ,  
conf i rming  ear l ie r  s tud ies  1~. No t r aces  of these  a m i n o  acids  
were f o u n d  in t he  h i s t o n e  e x t r a c t s  of e i t h e r  species. More-  
over,  d u r i n g  t he  h i s t one  e x t r a c t i o n  p rocedu re  a so lu t ion  
c o n t a i n i n g  h i s tones  was d ia lyzed  in a ce l lophane  m e m -  
b rane ,  t he  m e m b r a n e  pores  be ing  smal l  e n o u g h  to  p r e v e n t  
t h e  passage  of h i s t one  b u t  n o t  of free a m i n o  acids.  
F ina l ly ,  no  d e v i a t i o n  in  t he  a m i n o  acid com pos i t i on  of 
h i s t o n e  was  obse rved  in  ove r  20 ex t r ac t ions .  The re fo re  i t  
is un l i ke ly  t h a t  t h e r e  was  a n y  c o n t a m i n a t i o n  f rom free 
a m i n o  acids.  

E x t r a c t i o n  of p r o t e i n  f rom t h e  roo ts  of Vicia [aba a f t e r  
t h e  m e t h o d  desc r ibed  b y  SPORN a n d  DINGMAN 9 se rved  
f u r t h e r  to  i den t i fy  t he  e x t r a c t  as h i s tone .  W h e n  c h r o m a t o -  
g raph ic  ana lys i s  was  p e r f o r m e d  on  t h e  h y d r o l y z e d  pro-  
te in ,  i ts  a m i n o  ac id  com pos i t i on  p r o v e d  iden t i ca l  to  t h a t  
s h o w n  in F igures  2 a n d  3, w h i c h  de r ive  f rom t h e  m e t h o d  
of CRA~I'TON e t  al.  s. T a k e n  t oge the r ,  t hese  resu l t s  c o n f i r m  
t h e  i den t i f i c a t i on  of t h e  e x t r a c t s  as h i s t o n e - t y p e  p ro te in .  

On  e x a m i n a t i o n  of t h e  prof i les  in F igures  2 a n d  3 i t  is 
e v i d e n t  t h a t  t h e r e  are  no  s ign i f i can t  gross q u a l i t a t i v e  d i g  
ferences  a m o n g  t h e  a m i n o  acid compos i t i ons  of t h e  p l a n t  
species a n d  calf t h y m u s .  On t h e  o t h e r  h a n d ,  t he re  m a y  
be  a t  l eas t  one d i f ference  b e t w e e n  t he  p l a n t  h i s t one  a n d  
t h a t  of an imals ,  for example ,  calf  t h y m u s .  Arg in ine  a n d  
lys ine  f rom A. cepa h i s to ne  were s e p a r a t e d  b y  t h e  b u t a n o l  
so lven t  a n d  t h e i r  a b s o r b a n c e  va lues  r eco rded  b y  t he  
m e t h o d s  descr ibed.  S t a n d a r d  curves  were  e s t ab l i shed  for  
e ach  a n d  d e m o n s t r a t e d  a l i nea r  r e l a t i on  b e t w e e n  ab-  
s o r b a n c e  v a l u e  a n d / ~ m o l e s  of k n o w n  q u a n t i t i e s  of a m i n o  
acid.  W i t h  s u c h  cu rves  t he  a b s o r b a n c e  va lues  of a rg in ine  
a n d  lys ine  o b t a i n e d  f rom h i s t o n e  h y d r o l y s a t e s  were  con-  
v e r t e d  t o / , m o l e s  of a m i n o  acid p resen t ,  l~at ios  of lys ine-  
a rg in ine ,  as ba sed  o n / , m o l e s  of a m i n o  acid,  were  t h e r e b y  
ca l cu la t ed  for six s epa ra t e  ex t rac t s .  T he  m e a n  v a l u e  f rom 
these  f igures  was  1.86 =k 0.08. Th i s  is h ighe r  t h a n  t h e  
v a l u e  of 1.70 o b t a i n e d  b y  JOHNS e t  al. 13 for  calf  t h y m u s ,  
a n d  s ign i f i can t ly  h i g h e r  t h a n  t h e  r a n g e  of 1.51 to  1.61 
o b t a i n e d  b y  CRAMPTON e t  al.12 for  o t h e r  a n i m a l  t issues.  

Conclusions. A l t h o u g h  ou r  m e t h o d s  were  t h e  s ame  as 
those  of CRAMPTOX c t a l .  12 t he  d i f ference  in  lys ine -a rg in ine  
r a t ios  m a y  be  due  to  t he  poss ib i l i ty  t h a t  t he  more  t i g h t l y  
b o u n d  a rg in ine - r i ch  f r ac t ion  of h i s tone  was n o t  suf f ic ien t ly  
r e m o v e d  f rom t h e  D N A  d u r i n g  e x t r a c t i o n  ~.  F u r t h e r -  
more ,  some  nucleolar bas ic  pro te ins ,  wh ich  in t h e  pea  h a v e  

lower  levels of lysine a n d  a rg in ine  t h a n  h i s tones  18, m a y  be  
p r e sen t  as c o n t a m i n a n t s  in t he  ex t rac t s .  Such  pro te ins ,  or 
a t  l eas t  a c e r t a i n  f r ac t i on  of t h e m ,  m a y  be  p recu r so r s  to  
r i b o s o m a l  s t r u c t u r a l  p ro te in .  I n  t h i s  connec t ion ,  t he  t o t a l  
p e r c e n t a g e  of bas ic  a m i n o  acids in  r ibosomes  is a b o u t  t h e  
s ame  as t h a t  in  h i s tones  1°,2°, b u t  r i bosomes  are  r i che r  in  
acidic  a m i n o  acids.  Since t h e  p r o t e i n  e x t r a c t e d  f rom t h e  
species r e p o r t e d  here  was o b t a i n e d  f rom whole  cells 
r a t h e r  t h a n  i so la ted  nuclei ,  c o n t a m i n a t i o n  b y  r i b o s o m a l  
p r o t e i n  m a y  h a v e  occurred.  On t h e  o t h e r  h a n d ,  t r e a t m e n t  
w i t h  NaC1 in c e r t a i n  of t h e  e x t r a c t i o n  p rocedures  m a k e s  
t h i s  unl ike ly .  Our  d a t a  a re  s u p p o r t e d  b y  those  of o t h e r  
workers  in  two  respec t s :  a m i n o  acid c o n t e n t  of h i s t ones  
a n d  lys ine -a rg in ine  ra t ios .  R e c e n t  i n f o r m a t i o n  on  p l a n t  
cells ha s  i n d i c a t e d  lower  a rg in ine  c o n t e n t  in  w h e a t  germ,  
tobacco ,  a n d  pea  e m b r y o  h i s tones  as c o m p a r e d  w i t h  
t h y m u s  h i s t one  is, 21. 

Of m a j o r  s ignif icance,  t hen ,  are t h e  f ind ings  t h a t  (1) a 
m e t h o d  deve loped  for  t h e  e x t r a c t i o n  of nuc l ea r  p r o t e i n  
f rom roo ts  of A. cepa, P. sativum, a n d  V. [aba prov ides  
p ro t e in  e x t r a c t s  t h a t  m e e t  severa l  t e s t s  for t h e  iden t i f i ca -  
t i on  of h i s t one  p ro te in ,  (2) t h e  a m i n o  acid compos i t i ons  
of t h e  h i s t ones  f rom t h e  t h r e e  p l a n t  species a re  iden t i ca l  
to  each  o t h e r  a n d  to  calf  t h y m u s  h i s tone ,  a n d  (3) t h e  on ly  
s ign i f i can t  d i f ference b e t w e e n  p l a n t  h i s t o n e  a n d  a n i m a l  
h i s t o n e  is t h a t  t h e  lys ine -a rg in ine  r a t io  is h i g h e r  in  t h e  
p l a n t  e x t r a c t s  22. 

Rdsumd. Des essais rditdrds o n t  m o n t r 6  a u x  a u t e u r s  que  
la p ro td ine  e x t r a i t e  des rac ines  d'All ium cepa, de Vicia 
/aba et  de Pisum sativum est  iden t i f i ab le  £ l ' h i s tone .  
L ' a n a l y s e  de  l ' a m i n e  acide des  h y d r o l y s a t e s  des  h i s t ones  
ne  rdvdle pas  de diffdrcnccs  e n t r e  les t ro is  esp~ces v~gd- 
ta les  ci tdes et  le t h y m u s  de veau .  D a n s  les vdgd taux ,  ce- 
p e n d a n t ,  le r a p p o r t  ly s ine -a rg in ine  es t  p lus  61ev~. 
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R u z i c k a - P r e i s  fiir Chernie des  Jahres  1965 

I m  J a h r e  1957 k o n n t e  m i t  S c h e n k u n g e n  de r  schweizer i -  
s chen  c h e m i s c h e n  I n d u s t r i e  e in  F o n d s  e r r i c h t e t  werden ,  
aus  d e m  al l j / ihr l ich  ein j u n g e r  F o r s c h e r  schweizer i scher  
Na t iona l iG i t  fiir e ine h e r v o r r a g e n d e  ve r6 f fen t l i ch te ,  in  der  
Schweiz oder  i m  A n s l a n d  ausgef f ih r te  A r b e i t  auf  d e m  
G e b i e t  de r  a l lgeme inen  Chemic  m i t  d e m  R u z i c k a - P r e i s  

fiir Chemic  ausgeze i chne t  w e r d e n  k a n n .  Gem~ss  Ar t .  5 
des F o n d s s t a t u t s  d t i r fen  die K a n d i d a t e n  d e m  F o n d s -  
k u r a t o r i u m  y o n  d r i t t e r  Sei te  v o r g e s e h l a g e n  werden .  Die  
Vorgesch l agenen  d i i r fen  h 6 c h s t e n s  45 J a h r e  a l l  sein. De r  
Pre is  wi rd  au f  den  A n t r a g  des F o n d s k u r a t o r i u m s  d u r c h  
d e n  Schweiz.  S c h n l r a t  e r t e i l t  u n d  jeweils  im S e p t e m b e r  
i iber re ich t .  N o m i n a t i o n e n  s ind u n t e r  A n g a b e  de r  auszu-  
z e i c h n e n d e n  A r b e i t  bis  spiitestens Samstag, den 29. Mai  
7965 a n  den  P r l i s i den t en  des  Schweiz.  Schul ra tes ,  E T H ,  
L e o n h a r d s t r .  33, 8006 Ziir ich (Schweiz),  e rbe t en .  


