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compounds t ravel  together. The 5"-ribo- and deoxyribo- 
nucleoside monophosphates obtained by  enzymatic 
hydrolysis of R N A  and DNA behave similarly, see Figure 
2. A '~ mixture of nucleoside monophosphates can also be 
separated one-dimensionally on PEI-celtuIosee and 
DEAE-cellulose layers 7, s. The two-dimensional procedure 
results, however, in a much more distinct resolution. 

The (NH4)2SO 4 solvent was chosen for the second 
dimension because of excellent spacing between purine 
and pyrimidine nucleoside monophosphates. In Figure 3 
are plotted the RI values of 5'-AMP and 5 '-UMP against 
the (NH4)2SO ~ concentration of the solvent. I t  is to be 
seen tha t  adsorption on the ion-exchanger of both nucleo- 
tides is increased at high (NH4)~SO 4 concentrations. This 
anomalous behavior is probably due to a salting-out 
effect.. 

The separation of nucleoside monophosphates by paper 
chromatography is very difficult l°,n. No solvent system 
for one-dimensional paper chromatography is known 
which permits the separation and subsequent spectro- 

photometric  estimation of all four major mononucleotides 
of RNA. They may, however, be resolved by rather  
laborious two-dimensional paper chromatographic meth- 
ods or by paper electrophoresis 1~-14 The lat ter  technique, 
followed by elution and quant i ta t ive  estimation, has been 
a standard procedure in nucleic acid analysis for many  
years. We feel tha t  the method described in this paper 
has distinct advantages over two-dimensional paper 
chromatography and paper electrophoresis. The quant i ta-  
t ive estimation of the nucleic acid components after 
elution from the layer will be described in the near 
future is. 

Zusammen[assung. In  der vorliegenden Untersuchung 
wird gezeigt, dass die monomeren Bausteine yon hochmo- 
lekularer Ribo- und Desoxyribonucleins/~ure an Anionen- 
austausch-Diinnschichtplatten (PEI-Cellulose) getrennt 
werden k6nnen. Die Vorteile des neuen Trennverfahrens 
gegeniiber bisher fiblichen Methoden werden charak- 
terisiert. 
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Fig. 3. Relationship between Rf values of ribonueleoside-5' mono- 
phosphates and (NH4)ISO i concentration of the solvent. A - & ~ 5'- 

UMP. o--o ~ 5'-AMP. 
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Aluminium-Paper Covers for Tubes or Flasks 
in Microbiology 

The classic cotton stoppers used to close tubes and 
flasks in bacteriological laboratories now tend to be re- 
placed by various substitutes, each offering its own 
Special advantages. The threaded plastic cap is easy to 
handle and affords an excellent seal, but  is expensive. 
There is the tubular stainless cover, but i t  fits tubes of 
one dimension only. And there is the sheet of paraffin 
Paper, which effects a hermetic seal but  once removed 
Cannot be sealed again. 

The caps used in our laboratory are made of aluminium 
foil (0.035 ram) cemented to paper, cut into discs 8 cm in 
diameter (AP discs) 1. This is the type of ready-made 

material  commonly used for Christmas wrapping and 
decorations. 

As shown in the Figure (A, B,  C) the metallic side is 
applied to the mouth of the tube 'and the disc is pressed 
down with the palm of the hand, while with the help of 
the fingers it is moulded about  the mouth  of the tube. 

In experiments with this type of closure for tubes of 
triptose broth and thioglycolate culture medium, the 
following was noted: 

Twenty  tubes were kept on the laboratory table for 
two weeks and incubated for another  week at  37°C. All 
media remained sterile. 

x Patent pending. 
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T w e n t y  t ubes  were i n c u b a t e d  for two  weeks a t  37°C, 
10 closed w i t h  bac ter io logica l  c o t t o n  a n d  10 w i t h  our  A P  
discs. E v a p o r a t i o n  was  35% less for  t u b e s  s e a l e d  w i t h  
A P  discs as c o m p a r e d  w i t h  c o t t o n  plug. VChen t u b e s  
sealed w i t h  A P  discs were s ter i l ized for  2 h a t  200°C, t h e  
p a p e r  surface  of t h e  discs t u r n e d  o n l y  s l igh t ly  yellow. 
T h e  c o t t o n  p lugs  t u r n e d  d a r k  b r o w n  a n d  d i s t i l l a t ion  sub-  
s t ances  f rom t h e  c o t t o n  a d h e r e d  to  t h e  ins ide  of t h e  tubes .  

W h e n  tubes  of l iquid  m e d i u m ,  closed w i t h  t h e  A P  discs, 
were  s ter i l ized a t  30 p o u n d s  p ressu re  for  1 h,  a n d  e v e n  
t h o u g h  t h e  pressure  was  re leased  sudden ly ,  all  t h e  caps  
r e m a i n e d  in place,  whi le  m o r e  t h a n  ha l f  of t h e  c o t t o n  
plugs  in  t h e  con t ro l  t u b e s  came  out .  The  me ta l l i c  c o v e r  
p e r m i t s  v a p o u r s  to  leave  t h e  t u b e  a n d  equal ize  t h e  pres-  
sure  in  t u b e  a n d  au toc lave .  ( W h e n  t h e  p ressure  d rops  in 

t h e  a u t o c l a v e  i t  d rops  to  t h e  same  degree  in t h e  t u b e ,  a n d  
t h e  cover  s t ays  in  place.)  

O p en i n g  a n d  closing of t h e  t u b e  on  t h e  occas ion  of seed- 
ing or  w i t h d r a w i n g  colonies is also easier  t h a n  w i t h  a cot-  
t o n  plug.  Since t h e  m e t a l  c ap  does n o t  a d h e r e  pe r fec t ly  
to  t h e  walls  of t h e  t ube ,  i t  does  n o t  give rise, w h e n  re-  
m o v e d ,  to  t h a t  p h e n o m e n o n  of a n  a s p i r a t i o n  w h i c h  m a y  
b r i n g  a b o u t  a i r  i n fec t ion  of t h e  m e d i u m .  

T h e  e x t e r n a l  surface,  t h e  p a p e r  side, of t h e  A P  disc is 
whi te ,  a n d  serves  for a n y  des i red  a n n o t a t i o n s  w i t h  i n k  or  
o therwise .  Such  no tes  a re  m u c h  more  re l iab le  t h a n  t hose  
m a d e  o n  t h e  t u b e ,  w h i c h  m a y  be  effaced b y  r e p e a t e d  
h a n d l i n g  or  b y  s te r i l i za t ion  in t h e  au toc lave .  Besides,  t h e  
c lean  t u b e  r ep re sen t s  a n  e c o n o m y  of w a s h i n g  t ime .  

A single size of A P  disc  will f i t  a wide  r a n g e  of t u b e  a n d  
f lask sizes; t h e y  are  m u c h  c h e a p e r  t h a n  c o t t o n  plugs,  
a n d  requ i re  on ly  z/100 t h e  space  for  s torage.  

Discs  of t h i s  ma te r i a l ,  as ide  f rom se rv ing  as caps,  are  
v e r y  useful  for  h o l d i n g  m a t e r i a l  to  be  weighed  on  p h a r -  
m a c e u t i c a l  or a n a l y t i c a l  scales, r ep lac ing  t h e  u sua l  w a t c h  
c rys t a l  in  m a n y  cases. 

Rdsumd. U n  n o u v e a u  t y p e  de couverc le  p o u r  t u b e  de 
microbio logie  ou b ioch imie  a dtd d~crit .  I1 s ' a g i t  d ' u n  
d i sque  d ' a l u m i n i u m  doubl6  de  papier .  I1 f e r m e  plus  
d t a n c h 6 m e n t  que  les bouchons ,  r6siste  ~ 200°C, conse rve  
la  stdri l i td,  o n  p e u t  dcrire dessus  e t  il es t  b o n  marchd .  
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A B C 
A, The disc (metallic side) is applied to the mouth of the tube. B, it 

is pressed down with the palm of the hand. C, Ready. 2 Present address: Boston Sanatorium, Mattapan (Mass. USA). 

S T U D I O R U M  

T h e  M e c h a n i s m  o f  A c t i o n  o f  G l y c e r a l d e h y d e - 3 -  
P h o s p h a t e  D e h y d r o g e n a s e  

I n  our  r ecen t  work  on  t h e  h y d r o l y t i c  r e a c t i o n  ca t a ly sed  
b y  G A P D  1, i t  was  a s s u m e d  t h a t  owing  to  i t s  nuc leoph i l i c  
c h a r a c t e r  a p a r t i c u l a r  t h i o l  g roup  ha s  a n  essen t i a l  role 2. 
I t  was  e s t ab l i shed  t h a t  t h e  f o r m a t i o n  of a n  i n t e r m e d i a t e  
ace ty lLenzyme d u r i n g  hydro lys i s  of a n  a c y l - c o m p o u n d  
d e p e n d s  b o t h  on  t h e  e lec t roph i l i c  c a r b o n y l  c a r b o n  a t o m  
of t h e  a c y l - m o i e t y  of t h e  s u b s t r a t e  a n d  on  t h e  s t r u c t u r e  
of t h e  l eav ing  g roup  or ig ina l ly  b o u n d  to  t h e  acyl  c a r b o n y l  
c a r b o n  a t o m .  T h e  p r e s e n t  p a p e r  is a n  a t t e m p t  to  s t u d y  
t h e  n a t u r e  of  t h e  in f luence  w h i c h  t h e  s t r u c t u r e  of sub-  
s t r a f e  a n d  c o e n z y m e  h a s  on  t h e  r e a c t i o n  of G A P D ,  a n d  to  
ana lyse  in  de t a i l  t h e  c a t a l y t i c  process.  

I n  t h e  r e a c t i o n  w i t h  a ldehydes ,  s u c h  as  G A P ,  GA, or  
a ce t a ldehyde ,  t h e  f o r m a t i o n  of t h e  i n t e r m e d i a t e  acyl-  
e n z y m e  is a c c o m p a n i e d  b y  d e h y d r o g e n a t i o n  a n d  is fol- 
lowed b y  phospho ro ly s i s  a-7 as s h o w n  below. 

O O 
n II 

E - S ~ +  N A D  @ + C - R  ~ E - S - C - R  + N A D H  (1) 

P R O G R E  S SU S 

O 
II 

E - S - C - R  + HOPO8 2 e  ' - E_S  e + 

O 
II 

R - C - O P O 3  2 e  + H ~ (2) 

z Abbreviations: GAPD = glyceraldehyde-3-phosphate dehydro- 
genase; GAP = glyceraldehyde-3-phosphate; GA = glyceraldehyde; 
p-NPA=p-nitrophenyl acetate; IAA=iodoacetic acid; NAD 
= nicotine amide-adenine dinucleotide; NADH = reduced nicotine 
amide-adenine dinucleotide; AMP=adenosine monophosphate; 
IMP = inosine monophosphate. 
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