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makes the assumptions that  there is no randomization of isotope from C 1 to Ca, C 5 or 
C~, and that  the oxidation of Ct of glucose via the hexose monophosphate pathway 
predominates over that  of carbon C 2 and C3, we can calculate s that  75 % of the 
CO ~ produced from glucose would come via this pathway. However, these assumptions 
are doubtful 5,s and this percentage is thus considered as semi-quantitative 9. 

The existence of an active pentose pathway in the thyroid tissue implies a supply 
of reduced triphosphopyridine nucleotide, which is, in fact, required in the deiodina- 
tion of iodotyrosines 2,3 by a microsomal enzyme and may  be the most efficient 
coenzyme for iodide binding to protein in the thyroid homogenatO °. 

Since the hexose monophosphate pathway seems to be an active metabolic 
route for glucose in the adrenal glan& and in testis n, the possibility of this being 
a common property of endocrine glands should be considered. 
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Intracellular ribonuclease from Bacillus subtilis 

NISHIMURA AND NOMURA previously reported that  Bacillus subtilis accumulated 
large amounts of ribonucleases in a culture medium; one of these enzymes was 
highly purified 1, 2. The specificity, molecular weight and immunological nature of 
these extracellular enzymes have also been described a. 

The present report deals with the presence of an intracellular RNase in this 
organism which has quite different properties from the extracellular RNases. A lyso- 
zyme lysate was prepared from bacteria which had been harvested from the culture 
medium (7 ° h) by centrifugation, and washed 3 times with 0.05 M phosphate buffer, 
pH 7.3. The lysate showed a small amount of RNase activity, measured by  a mol l -  

Abbreviat ions:  IRMA, ribonucleic acid; IRNase, ribonuclease; EDTA, ethylenediamine- 
tetracetic acid. 
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fication of the  method  of FRIS~t-NI(;6EMJ~YgR AND REDDI 4. Ti]J53 actJvJb.~ wa~: ]or 
inhibi ted  at  all by  the addi t ion of an t i -ex t raee l lu la r  RNases  which ,had b~:e~ sho-v~; 
subs tan t i a l ly  to inhibi t  ext racel luIar  RNases.  

The RNase  in the ]ysate  was p rec ip i t a t ed  at  p H  4, and  comple te ly  h~aetJvated 
b y  hea t ing  at  ioo  ° for 5 rain. As shown in Fig. ~:, the p H  op t imum of i:he enzyme wa:~ 
about  5.8 whereas tha t  of the ext race l lu lar  RNases  were 7.5. The h~fraeeliular RNa~,. 
was comple te ly  inh ib i ted  b y  the addi t ion of z. 7. 1o -:~ 3.S EDTA,  a]iho~g1~ 1he same: 
concentra t ion of EDTA had no effect on extracelhflar  RNases  as h~dieated in Tabir'. I 
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Fig .  I .  p H - a c t i v J t y  c u r v e s  of i n t r a c e l l u l a r  a n d  e x t r a c e ] l u l a r  ]~Nases .  9 h e  5ha l  co;icep,/ra.tic.s; o f  
t h e  v a r i o u s  bu f fe r s  was  o.o6 7 3 ] .  z!,  A c e t a t e ;  O,  p h o s p h a t e ;  ~ ,  ca.rbona.te b i c a r b o n a t e ;  ---, 

J n t r a c e i l u l a r  R N a s e ;  - - -, e x t r a c e l l u l a r  R N a s e  ( p e a k  ~ ~). 
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In t race l lu la r  RNase  was purif ied about  z 7 t i m e s  by  the %]iowing me thod :  
The lysa te  was centr ifuged for 20 rain at  27,ooo ( g and the supc rna tan t  f rac t ionated  
with  (NH,~)2SO a. The prec ip i ta te  between o. 4 and 0. 7 sa tura t io~  at  p H  5.6 was col- 
lected, dissolved in a small  volume of water ,  and dia lyzed overr~i,qtlt at 4:. z voI. 
IO % s t rep tomycin  was added  at  p H  7-3 to Io  ~.o]. o:f this  dialvsate .  After  standing, 
for 2 h, the p rec ip i ta te  formed was removed by  cen t r i fuga t ion  At  this F, oint  the 
recovery  of the  enzyme ill the  supe rna t an t  was about  7 ° %. The enzyme was then 
p rec ip i t a t ed  at  o. 7 sa tura t ion  with  (NH4)2SO 4. The prec ip i ta te  ,aas take~ up in a 
small  volume of water ,  d ia lyzed  to remove salt  and fractionaked on the starch-- 
electrophoresis  appa ra tus  (2 cm 2 ~'4 4.0 ore). As shown in Fig. 2, the h-ttracelluia~, 
RNase  could be separa ted  fi:om the phosphodies terase  which ",.:~: in. the original 
tysate.  

Biocl~i'm. / T i o / )hys . .Tu in .  zo  :" c~6o', 3 ~ - ~ - ,  
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Fig. 2. Zone e lec t rophores is  of in t race l lu la r  1RNase. The runs  were m a d e  a t  4 ° w i th  a p o t e n t i a l  
g r ad i en t  of 7 V/cm for a p p r o x i m a t e l y  5.5 h. The s ta rch  was  t r e a t e d  wi th  o.o 5 M t r i s (hydroxy-  
m e t h y l ) a m i n o m e t h a n e  buffer, p H  8. 3. The charged enzyme  p r e p a r a t i o n  con ta ined  prote in ,  
2,7oo/~g ( tyrosine equiva lent )  ; RNase ,  5.o un i t s  (tile a c t i v i t y  cor responding  to  I /~g of c rys ta l l ine  
panc rea t i c  R N a s e  a t  o p t i m u m  p H  was defined as one RNase  unit) ,  and  85 phosphod ies te rase  un i t s  
de t e rmined  in  a reac t ion  m i x t u r e  which  con ta ined  i /~mole Ca[bis(p-ni t rophenyl)phosphate~2,  
5 ° / 1 m o l e s  t r i s ( h y d r o x y m e t h y l ) a m i n o m e t h a n e ,  p H  8.3, and  a l iquo t  of the  enzyme  in 2 ml of 
water .  The a m o u n t  of enzyme  which  caused an abso rbancy  i nc remen t  a t  44 ° m #  of o.o 5 in I h 

a t  3 °o was  defined as one enzyme  unit .  O, RNase ;  × ,  phosphodies te rase ;  O,  protein.  

Purified RNase produced all four constituent mononucleotides from yeast RNA. 
Nucleosides or free bases could not be detected. All four cyclic mononucleotides could 
be isolated from the dialysate, when yeast RNA was hydrolyzed by this enzyme 
in cellulose tubing suspended in a large volume of water. The identification of these 
cyclic mononucleotides was made by the method of MARKHAM AND SMITH 5. 

The total activity of extracellular alkaline RNases in the culture medium after 
7o-h incubation was about 5oo times larger than that of intracellular acid RNase 
in the cells. On the other hand alkaline RNases which were detected in the cell lysate 
were less than 1% of the intracellular acid RNase, although the neutralizing units for 
anti-extracellular RNases was much larger than a theoretical value calculated from 
the enzyme activity. All of the intracellular acid RNase was contained in the super- 
natant fraction, and could not be detected in cell debris. These facts indicated the 
presence and distribution of two types of RNases, i.e. alkaline and acid RNases, in 
this organism which were different from the two RNases described for mammalian 
tissues 6, 7. 
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