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T A B L E  1I 

T H E  C OF A C TOR  R E Q U I R E M E N T S  F OR  T H E  T R A N S F E R  R E A C T I O N  

I n c u b a t i o n  m i x t u r e  conta ined ,  in a final vo l ume  of I.O ml  per  tube,  2.5 m g  R N P ;  s-RNA-[14C]leucine  
i8o  c o u n t s / m i n  (Aze 0 = i .6) ; 0.55 m g  e n z y m e  f rac t ion;  5 /*moles  MgC12; 3 0 / , m o l e s  KC1; 5 ° / *mo le s  
Tris  buffer, p H  7.6. Af ter  i ncuba t ion  for 15 rain a t  37 °, t he  reac t ion  was  s topped  by  0. 5 N HCIO 4 
a n d  coun t s  in p ro te in  were de t e rmi ned  according to t he  m e t h o d  described in Table  I. ATP,  GTP, 

UTP,  and  phosphocrea t ine  were suppl ied  by  the  S igma Chemical  Co. 

Incubation ccnditions Activity transferred 
(counts/rain) 

I n c u b a t i o n  m i x t u r e  o 
+ 0. 3 /*mole  G T P  97 
+ 0 .3 /*mole  A T P  6 
+ o. 3 /*mole  C T P  7 
+ 0. 3 /*mole  U T P  5 
+ GTP,  ATP,  CTP, UT P ,  each o .3 /*mole  lO 4 
+ o. 3 /*mole GTP,  IO/ ,moles  phosphocrea t ine ,  

0.o 5 m g  creat ine  k inase  lO2 
+ 0. 3 / , m o l e  GTP,  0. 3 / , m o l e  ATP,  i o / * m o l e s  

phosphocrea t ine ,  0.o 5 m g  creat ine  k inase  98 
+ 0. 3 /*mole  GTP,  cell d ia lyza te  75 

Further purification and characterization of the transferring enzyme are in 
progress. 
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Isolation of free acid-soluble nucleotide peptides from normal rat liver 

I t  has been shown by  WEINSTEIN et al. z that  normal rat  liver contains nucleotides of 
adenine, cytosine and uracil associated with amino acids or peptides. V~ILKEN AND 
HANSEN 2 also identified two adenine nucleotide peptides from bovine liver. 

During our investigation of nucleotide peptides from normal rat  liver we have 
been able to isolate three different peptides associated with an adenine-free acid- 
soluble nucleotide. 

25 Wistar rats fed on stock laboratory diet have been utilised for this purpose. 
The animals, divided in groups A, B and C, were killed by  exsanguination, the livers 

Abbrev ia t ions :  ADP ,  adenos ine  5 ' -d iphospha te ;  U D P A G ,  ur id ine  5 ' -d iphospha t e  ace ty l  
g lucosamine ;  U D P G ,  ur id ine  5 ' -d iphospha te  glucose;  DPN,  d iphosphopyr id ine  nucleot ide ;  UMP,  
ur id ine  5 ' - m o n o p h o s p h a t e ;  CMP, cy t id ine  5 ' - m o n o p h o s p h a t e ;  and  TMP,  t h y m i d i n e  5 ' -mono-  
phospha t e .  
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quickly removed and extracted by the cold-HClO, method previously described by 
ONDARZA~~~. The extracts were applied to columns of Dowex I, chloride form 
(20 x 1.2 cm) according to the method of COHN~, the nucleotides eluted with 0.01 N 
HCI in a gradient concentration of NaCI, and recovered from the eluates by charcoal 
adsorption and elution as described by SMITH AND MILLS. 

Between the compounds ADP and UDPAG eluted with the solvents 0.01 N HCl- 
0.01 M NaCl and 0.01 N HCl-0.03 M NaCl appeared from rat-liver group A two 
ultraviolet-absorbing spots, named compounds I and II, and another two spots from 
groups B and C corresponding to compounds I and III (see Table I). 

TABLE 1 

NlUlt?Otid~ 
pqxide RUDPG’ RDPN’ 

Compound I 0.41 0.64 
Compound II 0.27 0.40 
Compound III 0.26 0.40 

* Obtained by descending paper chromatography with the ethanol-ammonium acetate solvent 
of PALADINI AND LELOIR~. 

The above separated nucleotides were eluted with water after washing the 
paper with absolute alcohol, and the following analysis carried out, mainly with 
compound III. 

(a) 0.2 pmole of compounds I, II and III were hydrolysed with 6 N HCI (110’ 

for 18 h) in a sealed tube, evaporated until free of acid and then chromatographed 
bidimensionally with the solvents butanol-acetic acid-water (4: I : 5) and phenol- 
water (75 : 25). The chromatograms after reaction with the ninhydrin reagent in iso- 
propanol are shown in Fig. I. 

(b) Hydrolysis of 0.3 pmole of compound III with 2 N HCI (100’ for I h), 
followed by evaporation to dryness and separation by paper chromatography for 
bases by the method of WYATT~, gives a visible spot with the U.V. lamp. The RF 
value of this spot is shown in Table II along the values for the standards. 

The spot from compound III after elution with 0.1 N HCI gives a maximum 
absorption at 262 rnp; at pH g, this is at 267 rnp. 

(c) Estimations of base by absorption at 262 rnp at pH z (assuming a value of 
11,500 for the molar extinction coefficient), total phosphorus9 and sugar by the orcinol 

II 
. - 

Fig. I. Amino acid separation by paper chromatography with butanol-acetic acid-water and 
phenol-water (PARTRIDG@). The ninhydrin-positive spots are : I, cysteic acid ; 2, glutamic acid ; 
3, glycine; 4, taurine; 5, alanine; 6, a pink spot (probably amino acid) ; 7, a yellow spot (a furfural 
derivative of the sugar nucleotide) ; 8, an unidentified amino acid. Standards of amino acids were 

run by paper chromatography under the same conditions for the unknowns. 
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as standard, give the ratios: 

T A B L E  II  

Bases and RF in 
nucleotides HCl-Isopropanol s 

Guan i ne  o.35 
H y p o x a n t h i n e  o.4o 
Aden ine  o.55 
C o m p o u n d  I I I  0 5 5  
CMP o.61 
U M P  0.68 
T M P  o.8o 
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base/sugar/phosphorus = 

It  is concluded that  the material isolated is an adenine ribonucleoside-mono- 
phosphate peptide. The peptide, as far as we know, has not previously been described 
in this form. 

I t  is possible that these nucleotide peptides are involved in protein synthesis, 
as has been postulated by HOAGLAND TM for active amino acids. If this is the case, these 
peptides must be in an active form when bound to a nucleotide, and should be 
considered as "act ivated" peptides. 

The sequence of the amino acids and the type of union between the nucleotide and 
the peptide is under investigation in this laboratory. 
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The amino acid sequence of peptide B of co-fibrin 

Evidence obtained from peptide fragments identified in pepsin digests of desulfated 
Peptide B is presented here in support of a proposed complete amino acid sequence 
for this peptide. 

Peptide B is one of the two large acidic peptides released from the N-terminal 
portion of bovine fibrinogen through the hydrolytic action of bovine thrombinL The 
complete amino acid sequence of the other acidic peptide, Peptide A, has been 
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