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be considered as  i -deoxyg lueopyranose .  F r e sh  so lu t ions  of g lucono-I ,5-1actone in o . 5 M  c i t ra te  
butter ,  p H  5.5, caused  a fa i r ly"s t rong  inh ib i t ion  of t he  ac t iv i ty  w i th  g lucose  as observed  wi th  
t he  Tes-Tape ,  b u t  no ev idence  of i t s  s ignif icance could  be  ob ta ined .  

I t  is h o p e d  t h a t  t hese  obse rva t ions ,  b y  p r e v e n t i n g  possible  er rors  in t h e  u t i l iza t ion  of glucose 
oxidase,  will c o n t r i b u t e  to  i ts  va lue  as an  ana ly t i ca l  tool. 

T A B L E  I 

SUBSTRATI~S AND COMPETITIVE INHIBITORS OF GLUCOSE OXIDASE 

M ic~aelis Oxidation 
Compound* RelatiVerates *~ constant*M * * coefficient§ 

Glucose i oo 0.02 i .oo 
2 -Deoxyglucose  25 0.07 o.o7 
6-Deoxy-6-f luoroglucose  ~ 3 0.0o4 
Mannose  > 2 o.oo3 
Glucosamineg§ ~ 2 0.003 
Xylose  > 0. 4 0.0006 
Maltoseg§9 
N -Ace ty lg lucosamin  e 
1 ,5-Sorbi tan  
i ,4-Sorbi tan  

* Ob ta ined  as p rev ious ly  described6, 5 excep t  t he  mal tose ,  which  was  ob ta ined  f rom the  
P fans t i eh l  Chemica l  Co. Solut ions  were al lowed to  equi l ibra te  before use. 

* * T h e  unqua l i f ied  figures are m a x i m a l  rates .  Those  preceded  b y  > are  t he  re la t ive  ra tes  
obse rved  a t  o. i  M concen t ra t ion .  A da sh  in th i s  co l umn  indica tes  an  unde t ec t ab l e  ra te  a t  o . i  M 
concen t r a t i on  (less t h a n  o.o5). 

* * * T h e  las t  two  c o m p o u n d s  were t e s ted  as possible  inhib i tors  a t  o.sM concen t ra t ion  wi th  
0.oo5 M glucose as subs t r a t e ,  u s ing  t he  pape r  tes t .  

9 Re la t ive  ra tes  a t  subs t r a t e  concen t r a t ion  (below o.ooi  M) low enough  for essent ia l ly  first 
o rder  k inet ics  even  wi th  t h e  s u b s t r a t e  of h i ghes t  affinity. I t  is equ iva len t  to t he  phosphory l a t i on  
coefficient used  in t he  eva l ua t i on  of subs t r a t e s  for hexok inase  6. 

9§ A t  p H  8.o, us ing  glucose and  m a n n o s e  buffered a t  th is  p H  as reference s t anda rds .  No  ac t iv i ty  
was  observed  wi th  unneu t r a l i zed  glucosamine-HC1 solut ions,  a l t h o u g h  i ts  p H  is w i th in  t he  r ange  
o p t i m u m  for t h e  enzyme .  

999 In  t he  presence  of y e a s t  hexok i na se  and  ATP-Mg in sufficient excess  to  compe te  successful ly  
w i t h  t he  glucose oxidase  for t h e  glucose l iberated by  a t race  of ma l t a s e  wh ich  is p r e sen t  in t he  
p r epa ra t i ons  uti l ized.  This  c o n t a m i n a t i n g  ma l t a s e  ha s  no appreciable  ac t iv i ty  on  m e t h y l - a -  
glucoside.  
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Ribonucleoprotein from rabbit appendix microsomes* 
I t  is genera l ly  bel ieved t h a t  mic rosomes  are  t h e  m a i n  loci of cy top la smic  p ro te in  syn thes i s .  Recen t  
f indings have  s h o w n  t h a t  t h e y  are  p robab l y  a complex  of r ibonucleopro te in  and  p ro te in  free of 
r ibonucleic  acid (RNA)I,2, s. I t  h a s  also been  supposed  t h a t  i t  is t he  r ibonuc leopro te in  mo ie ty  
t h a t  p l ays  t he  essent ia l  p a r t  in t h e  syn t he s i s  of  proteinl ,8 ,  4. I n  order  to  ana lyze  t h e  m e c h a n i s m  
w h e r e b y  mic rosomal  r ibonucleopro te in  pa r t i c ipa tes  in t he  syn thes i s  of specific cy top lasmic  

* Suppor t ed  b y  a g r a n t  of the  Rockefel ler  F o u n d a t i o n  to Prof.  TUNEO YAMADA, a n d  the  
Resea r ch  E x p e n d i t u r e s  of t he  Minis t ry  of E d u c a t i o n  of J a p a n .  
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proteins, it is necessary to isolate pure ribonucleoprotein from microsomes. Attempts have been 
made to do this by the use of deoxycholatea,~, ~. Ribonucleoproteins with a high RNA content 
(about 30 to 50 %) have been obtained by this method. 

In this note, a procedure for isolating an electrophoretically homogeneous sample of ribo- 
nucleoprotein from rabbit  appendix microsomes will be reported. ~oo g of appendix tissue excised 
from ten albino rabbits (i8oo g) are minced well, and homogenized in o.25M sucrose-o.oo4M 
CaC1 v The homogenate is centrifuged at io,ooo × g for 20 rain, and the sediment containing 
unbroken cells, nuclei and mitochondria discarded. Microsomes are then obtained by centrifugin~ 
the supernatant at 27,500 × g for 2 h in the International Refrigerated Centrifuge. The procedure 
of isolating the ribonucleoprotein from the microsomes is briefly summarized in the following 
scheme. 

Microsomes 

suspend in o.I 3~ r potassium phosphate buffer, pH 7.I 
i 

centrifuge at 27,5oo × g for i h 

Extract Residue 
(Fraction I) (Fraction II) 

J 
treat with o.o2 M streptomycin 

r 
centrifuge at 20,000 × g for 20 min 

[ 
[ . . . . . . . . . .  I 

Supernatant 

dialyze against o.33 M potassium 
phosphate buffer, pH 7.I 

I 
J 

dialyze against o. i M potassium 
phosphate buffer, pH 7.I 

(Fraction III) 

Precipitate 
I 

dialyze against o.33 M potassium 
phosphate buffer, pH 7.1 

[ 
dialyze against o.I M potassium 

phosphate buffer, pH 7. ~ 
(Fraction IV) 

The essential part  of this procedure involves the extraction from the microsomes with dilute 
phosphate buffer of some proteins containing a large part  of ribonucleoprotein of the microsomes, 
followed by the differential precipitation of nucleoprotein with streptomycin s-8. About 4 ° % of 
the RNA and 4.5 % of the protein of the microsomal pellet are recovered in the final product. 
No deoxyribonucleic acid has been detected. 

As shown in Fig. Ib, ribonucleoprotein thus isolated reveals considerable homogeneity in 
an electrophoretic field. In Fig. In, showing the electrophoretic pat tern of the original phosphate 
extract of microsomes (Fraction I), two main components can be seen. The mobility of the 
streptomycin-precipitable ribonucleoprotein (Fraction IV) is very close to the fast component (A) 
of the original extract. The supernatant after streptomycin t reatment  (Fraction III) is almost 
completely devoid of Component A, and has a low RNA content. These facts strongly suggest 
tha t  the ribonucleoprotein purified with streptomycin is the Component A originally present in 
the phosphate extract  of microsomes; streptomycin selectively brings down the Component A. 
This suggests that  the ribonucleoprotein we obtained is not an artifact produced by the strepto- 
mycin treatment.  The ribonucleoprotein has very high RNA content, reaching about 65 % by 

Fig. I. Electrophoretic patterns of (a) phosphate extract of microsomes (Fraction I) and (b) ribo- 
nucleoprotein from microsomes (Fraction IV). Descending patterns in o.i 3/, r potassium phosphate 

buffer at pH 7.1 in a field of 7.3 volts/em. 



VOL. 24 (1957) SHORT COMMUNICATIONS 209 

T A B L E  I 

R I B O N U C L E I C  A C I D  C O N T ] ~ N T  OF M I C R O S O M A L  P R O T E I N  F R A C T I O N S  OF A L B I N O  R A B B I T  A P P E N D I X  

Fraction 
l~g RNA .P/rag pcotein N % RNA 

Expt. x Expt. ~ Expt. x Expt, z 

i. Microsomes - -  134 - -  17.7 
2. Phospha te  ext rac t  of microsomes (Fract ion I) 360 205 36.5 25.2 
3- Residue of phospha te  ext rac t  (Fraction II)  - -  71 - -  lO.2 
4. Supe rna t an t  of s t reptomycin-  

t reated phospha te  ex t rac t  (Fraction I I I )  - -  25 - -  3.9 
5. Precipitate of s t reptomycin-  

t rea ted  phospha te  ext rac t  (Fraction IV) 118o i ioo 66.o 63. 7 

weight  (Table I). We believe t h a t  this is the  r ibonucleoprotein with the highest  RNA content  
so far reported.  

The physiological role and some physico-chemical propert ies of this r ibonucleoprotein are 
now being investigated. 
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A micro-method for the determination of amino acids, 
peptides and proteolytic activity; demonstration of the formation 

of a complex of glycylglycine dipeptidase and cobalt 

In  the last few years  extensive use has been made in clinical laboratories of simple photometers  
for accurate micro-ti trat ions.  This means  t ha t  the t i t rat ions are carried out  in the cuvet tes  or 
tubes  placed between an appropr ia te  filter and the photo-cell; the end point  of a t i t ra t ion is 
indicated by  a certain extinction read on the ins t rument .  We have made use of this procedure 
for the  t i t ra t ion of amino acids and peptides, and for the determinat ion of proteolytic activities 
according to Sorensen's  formaldehyde method.  Thus  in a simple way  very small amoun t s  of NHz- 
groups present  in small volumes can be determined wi th  great  accuracy. Our procedure is thus  
very aPt~ropriate for use in studies of the proteolytic act ivi ty of tissue homogenates  and ceU 
fractions, and this is of par t icular  impor tance  in exper iments  with small amounts  of tissue and 
expensive substrates .  

We made use of an E E L  photomete r  wi th  filter 625. The t i t rat ion of glycylglycine will be 
described as an example.  

In  the pho tomete r  tube  were placed i ml 33 % formaldehyde,  0.25 ml glycylglycine solution 
and 5 ml  of a o.ooi % solution of phenolphthalein  in a 1 : IO (v/v) mixture  of ethanol  and water.  
The t i t ra t ion was carried out  wi th  O.olN N a O H  from a 5 ml burette,  graduated in o.oI ml. 
Wi th  the phenolphthaleln  concentrat ion indicated above, the end point  of the t i t ra t ion (pH 9.o) 
was  reached when in our E E L  pho tomete r  wi th  filter 625 the extinction was o.I5O. 

The result  of 2o t i t ra t ions of 2440 ~, glycylglycine was 2.529 4- o.oI 4 ml o.oi N ixlaOH. As 
the absolute error does not  increase wi th  smaller am oun t s  of l~lH2-groups the a m o u n t  of glycyl- 
glycine can still be considerably reduced before the error of the t i t ra t ion will make  the method 
unreliable. 


