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Preparation of proteins  l abe l l ed  with radioisotopes i s  sti l l  

a t o p i c a l  problem. The lodinat ion of some proteins  with iodine 

Isotopes may serve as an example. Another method cons i s t s  In t he  

ace ty l a t ion  (o r  general ly  acylat ion)  of f r e e  amino groups, f o r  

which both 14C and H may be used. Holt and co-workers (1) acy- 

l a t e d  wool r i t h  p-nitrophenylesters of 14C-labelled f a t t y  ac ids  

and observed t h a t  t he  acylat ion took place predominantly at€-am& 

no groups of l y s ine  residues.  Using ac t iva t ed  esters Carpenter 

(2) described the synthesis  of non-radioactive diaminoacyl- and 

triaminoaoyl-insulinee which s t i l l  possessed 40-50 % of  t he  bio- 

l og ica l  a c t i v i t y  of i n s u l i n  i t s e l f .  The use of B-carboxy anhyd- 

r i d e s  of amino acids  (e.g. ( 3 )  ) represents  another way o f  intro- 

duoing aminoacyl res idues t o  a protein molecule. However, t h i s  

l a t te r  method is  not very s u i t a b l e  f o r  the preparation of label-  

l ed  proteins  a s  i t  r equ i r e s  excess radioact ive H-carboxyanhydride 

and two or more radioact ive aminoacyl res idues can bind t o  the 

free amino group. 

3 

In t h e  case of basic  proteins ,  e.g. his tone,  it is  conveni- 

ent t o  carry out subs t i t u t ion  of f r e e  hydrogen atoms of  the 

€-amino groups of l y s i n e  by l abe l l ed  glgcine: 

I.. -NH-CH-CO- ... 
I 

. . . -1IH-CB-CO- . . . 
I 

)4 

l~JII-COCII2- 
I 
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The convenience o f  t h i s  method consis te  in the  fact that the  ori- 

g ina l  basic  character  of t h e  molecule romaine i n t a c t ,  while a 

mall change in t h e  l eng th  of t h e  s i d e  chain might not  be delete- 

r ioue f o r  t h e  biological  properties.  

The above described procedure was successful ly  used (4) for 

l a b e l l i n g  baeic peptide a n t i b i o t i c s  (polymyxln B, c o l i s t i n )  by 

means of Woodward's reagent ( i .  e. 2-ethyl-5-phenylisoxazo1ium- 

-3'-eulphonate) (5). 

Histone l abe l l ed  with radioisotopes in i ts  amino ac ids  sp88 

prepared so f a r  only biosynthet ical ly .  In  addi t ion preparations 

with a very low s p e c i f i c  r ad ioac t iv i ty  (6 ) ,  as f o r  example, t he  

l y ~ y l - ~ ~ C - h i s t o n e  prepared from Ehrlich a s c i t e s  tumor a f t e r  

- v i t r o  l a b e l l i n g  with l y ~ i n e - ~ ~ C ,  had a s p e c i f i c  a c t i v i t y  o f  100- 

500 d p / p o l  lysine.  

The nethod' used by us  enables t o  synthesize preparations 

with much higher s p e c i f i c  a c t i v i t i e s ,  and, a t  t he  same time, 

the radioact ive mater ia l  is u t i l i z e d  more economically. 

C l g ~ y l - ~ ~ C - h i s t o n e  (arginine-rich) 

To a so lu t ion  of o-nitrobenzen~ulphenylglycine-~~C ( U )  ( s e t  

f r e e  from i ts  dicyclohexylamrronium s a l t :  31.6 mg; 77.6,uslol o f  ra-  

d i o a c t i v i t y  152,uCi) i n  1.55 m l  a c e t o n i t r i l e ,  0.31 ml o f  a uolu- 

t i on  of N-ethylpiperidine (containing 6.77 nc, i. e. 7u.2,~1~101) i n  

a c e t o n i t r i l e  and 2-ethyl-5-phenylifioxazoliu~n-3 '-sulpiionat e (19.9 

mg; 76.6,umol) viere added and t he  mixture vms snL -ken u n t i l  the  re- 

agent dissolved (30 min.). The obtained so lu t ion  wac udted t o  a 

solut ion of arginine-rich hiatone (obtained froii calf  thymus ( 7 ) ;  
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97.5 mg) in 6.2 m l  ice-water and 0.78 m l  of 0.1 H BaOE. The re- 

act ion mlxture wae st i r red for 22 houre at  0'0 and then freeze- 

dried in two 50 m l  flaeke. Three m l  of ethanol containing 6 B HC1 

(9r1, V/Y) were added wlth cooling t o  each flask and the  mixture 

m e  ehaken for 20 minutes. After  centr i fugat ion the  sediment wae 

t r i t u r a t e d  t n i c e  wlth ethanol containing 1.25 B HC1 (8:2, v/v). 

The produc% wae then t r i t u r a t e d  wlth acetone (3  m l )  with cooling 

and m e  l e f t  t o  etand f o r  2 houre. It rae centrifugated a f t e r  t h a t  

in te rva l ,  washed four tlmee wlth 0.6 m l  of acetone and dr ied In  a 

vacuum deeeicator. The y ie ld  was 67.6 mg, the  radiochemical y ie ld  

m e  45.5 uCi (30  %), 1.e. epec i f ic  a c t i v i t y  0.67/uCi/mg or / 
6 1.3 x 10 

acide). On checking the  pur i ty  by electrophoreeia i t  WEB found 

tha t  the product 18 homogeneoue and does not contain e i t h e r  radio- 

ac t ive  glycine or other  radioact ive impurities. 

From the  amino acid analgsie  of the  starting histone and of  the 

"glycylated" histone it  can be deduced t h a t  about 1/3 of t h e  

6 -amino groups of lyeine molecules a r e  aminoacylated with radio- 

ac t ive  14C-glycyl residues. 

dpm//umol of lye ine  (according t o  t h e  analyeis  of amino 

BioloEical properties. 

Arginine-rich g l y ~ y l - ~ ~ C - h i s t o n e  w a s  successful ly  used for 

studying the  t ransport  of  t h i s  compound ins ide  the  c e l l a  of Eeche- 

r i c h i a  coli MIL 30 (6). The biological a c t i v i t y  o f  t h i e  modified 

histone was completely i d e n t i c a l  with that  of the or ig ina l  one, 

when studying the  inh ib i tory  e f fec t  of his tone on the  Inducible 

synthesis of -galnctosidase In Eecherichia c o l i  during t h e  loga- 

ri thmic phase o f  growth and t h e  s t h u l a t o r y  e f fec t  in the s t a t i o -  

nary phase o f  growth. 
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It can be assumed that t h e  convenient method of  p repa ra t ion  

described h e r e  w i l l  a l s o  be u s e f u l  with o the r  bas i c  pro te ins .  
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