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(measured at infinite thickness) of the radioactive sulfur was t ransferred from p-ni t rophenyl  sulfate 
to charonin sulfate, while no such reaction was observed at zero t ime nor when the p-ni t rophenyl  
35S-sulfate in the sys tem was  replaced by  85S-K2SO4. 

The following considerations indicate t h a t  the other  radioactive substance with an R F value 
of o. 19 is glucose monosulfa te  : (I) 1.5 mg synthet ic  glucose-6-monosulfate was dissolved in 0.03 ml 
of the test  solution and chromatographed  on paper  as described above. Glucose monosulfate  
appeared as a b rown band  on heat ing at  lO5 ° C for 5 rain after spraying with an aniline hydrogen 
phtha la te  reagent.  I t  was observed tha t  the autoradiographic  tracing overlapped with this 
visualisation. (2) If the substance is a reducing glucose monosulfate,  it m u s t  be converted by  
benzylamine into the corresponding N-benzyl glycosylamine, and thus  a considerable increase 
in R F value may  be effected as demonst ra ted  by BAYLY AND BOURNE 4. After o.o3 ml of the test  
solution was pu t  on the paper ,  o.035 ml of a 4% solution of benzylamine in methanol  was super-  
posed. The paper  was heated at  85 ° C for 5 min, and then the same solvent as described above 
was allowed to ascend. The au torad iograph  thus  obtained is shown in Fig. 2. As can be seen, 
a considerable increase in RF value (about  2.5 fold) was obtained. 

F r o m  these experiments ,  it was concluded tha t  3~S-sulfate was incorporated into carbo- 
hydra tes  from p-ni t rophenyl  a~S-sulfate by  enzymic t ranssulfat ion and no incorporat ion took place 
f rom inorganic 3SS-sulfate. Fu r the r  work  is now in progress on the purification of the enzyme 
par t ic ipat ing in the t ranssulfa t ion and on the isolation of na tura l  aryl sulfates in the mucous  gland. 
However ,  it should be noted here t ha t  the t ranssulfat ion was inhibited by  phospha te  and fluoride 
in the same way  as the aryl sulfate hydrolysis  by  arylsulfatases.  This seems to suggest  the partici- 
pat ion of arylsulfatase itself in the reaction. 

In  the studies on the conjugat ion of sulfate wi th  phenols, it was demonst ra ted  by  severa] 
workers  t ha t  the p r imary  step of the conjugation is an enzymic act ivation of inorganic sulfate 
by  ATP. Recently HILZ AND LIPMANN ~ and DE MEIO AND WIZERKANIUK 6 have found tha t  the 
active sulfate is an adenylic acid derivative. Their finding and the present  evidence invite a 
tenta t ive  formulat ion of the sulfate t ransfer :  

active sulfate phenol carbohydra te  sulfate 

adenylic acid ~ aryl sulfate ~ carbohydra te  
derivative 

Some of the exper iments  were carried out  in the Marine Biological Labora to ry  of Nagoya Uni- 
versity. The expense of this s tudy was defrayed in par t  by  a grant  from Seikagaku-Kenkyujo Ltd., 
to w h o m  our thanks  are due. 
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Factors altering the activities of ribonuclease A and ribonuclease B 

The specific quest ion which led to the present  investigations was t ha t  of the relation between 
the specificity of the major  ribonuclease components  (ribonuclease A and ribonuclease B) in the 
breakdown of ribonucleic acid (RNA). 

In  earlier investigations1, 2, we showed tha t  ribonuclease 13 liberated 9.8 to I 3,8 ~0 of guanylic 
acid, while crystalline ribonuclease, which contained both  components  A and B, liberated only 
o.9 to 1.2%. Fur the rmore  some synthet ic  activities of crystalline ribonuclease observed by 
HEPPEL, WHITFELD AND MARKHAM3, 4, were demons t ra ted  ~ to occur with ribonuclease t3. 

The action of crystalline ribonuclease appears  complex in nature,  and depends on the pro- 
por t ion of the 2 fractions, A and B, acting together.  The action of ribonuclease A and ribonuclease 
B, alone and combined in various proport ions,  has  been investigated. The results reported here 
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indicate t ha t  the specific actions of RNase A and RNase ]3 are altered when the 2 fractions are 
combined de novo. 

Crystalline ribonuclease " A r m o u r "  was chromatographed  on a column of carboxy]ic acid 
ion-exchange resin, Amberli te IRC-5o, as described by HIRS, STEIN AND MOORE '~, to obtain a 
ma jo r  peak designated RNase  A and a minor  peak, designated RNase  ]3. Both peaks were re- 
chromatographed  and each fraction crystallized from alcohol e. Yeast  ribonucleic acid was prepared 
as reported previously v. 

Enzymic  hydrolysis  was carried out  by  mixing 0-5 ml of phospha te  buffer containing lO nag 
RNA with  0.25 m] of a solution of 0.2 mg of each of the RNase samples in o.2M phospha te  buffer, 
bo th  at  p H  7.2 and incubated at 37 ° C for 48 hours,  io/~1 chloroform were used as a bacteriostatic 
agent.  

Chromatograms  of the digests of RNA with  each of the RNase A, RNase B, RNase A and 
RNase  ]3 in i : I  ratio and in i :o.2 ratio were developed by  the descending technique in two 
dimensions. The solvent sys tems used were (I) i sobutyr ic  ac id -NHa-HzO (66:1:33) 8 buffered to 
p H  3.6, and (2) i sopropyl  alcohol-acetic acid HzO (6 : 3 : I) 9. Pe rmanen t  records of the chromato-  
grams were obtained by the photographic  technique 1°. The located mononucleotides areas were 
cut f rom the chromatograms,  and eluted by  5 ml O.olN HC1. The ultraviolet  absorpt ion spect rum 
for each mononucleot ide was determined by  the use of a Beckman model DU spec t rophotometer  
and  the concentrat ion of each calculated. Blanks were eluates of similar filter papers  cut from 
blank chromatograms.  

The differences in the act ivi ty observed in Table I depend on the quant i ta t ive  relationships 
between the two components ,  and vary  with the sequence of application of the enzymic fractions. 
The action of RNase B in liberating guanylic acid was either modified or inhibited by the presence 
of RNase  A, depending on the relative propor t ion  of the 2 enzymic fractions. The altered actions 
of RNase B by the action of RNase A, or of RNase A by the action of RNase  B may  be due 
to competi t ive inhibition result ing from enzyme-subs t ra te  complex formation 11 by  each of the 
two ribonuclease components .  

T A B L E  I 

MONONUCLEOTIDES LIBERATED FROM YEAST RIBONUCLEIC ACID BY 
RIBONUCLEASE .P~ AND RIBONUCLEASE 13 

Uridylic acid Cytidylic acid Guanylic acid Adenyl{c acid 
moles moles moles moles 

per ioo moles per IOO moles per ioo moles per ioo moles 

RNase  A (alone) 18.6 16. 7 i.o o.o 
RNase  B (alone) 13.o 12.2 13.8 1.3 
RNase  A - R N a s e  ]3 (I : I) I6.5 13.2 7-2 3.5 
RNase  A - R N a s e  B (1 :o.2) 18.2 15. 7 1.4 3.7 
I st  RNase  A, 

then  RNase  13 (I : I) * 7.5 lO.5 8.5 3.8 
I s t  RNase  B, 

then RNase A (i:  i)* 18.2 15.7 14.9 3.7 

* The first enzyme was incubated with the subs t ra te  for 24 h, then  the second enzyme was 
added  in equivalent  amount ,  and incubat ion was allowed to proceed for fur ther  24 h. 
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