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This separat ion p roduced  three  weakly  basic, one neut ra l  
and five acid n inhydr in -pos i t ive  components .  Chromato-  
graphy in t he  bu tanol -ace t ic  ac id-pyr id ine  mix tu re  made  
it  possible to resolve the  ind iv idua l  components ,  yielding 
30 different  n inhydr in-pos i t ive  substances.  These sub- 
stances p roved  to  be  homogeneous  on fur ther  ch romato -  
graphy in a d i f ferent  so lven t  sys tem.  Hydro lys i s  in 
6 N HCI for 18 h a t  105°C and  c h r o m a t o g r a p h y  in the  
butanol-acet ic  acid m i x t u r e  p rov ided  ev idence  of the  
peptide cha rac t e r  of these  substances.  

The  isolated pept ides  con ta in  3-8 d i f ferent  amino  acids, 
the following occurr ing  m o s t  f r equen t ly :  g lu tamic  acid, 
cysteine, glycine (i. e. g lu ta th ione  components) ,  lysine, 
alanine, and  aspar t ic  acid. In  isolated cases also arginine,  
valine, leucine, and  th reon ine  were  ident if ied.  Only  wi th  
10 pept ides  was a suff icient  a m o u n t  ob ta ined  to  de te rmine  
the N- te rmina l  amino  acids b y  the  d in i t ropheny l  me thod  n.  
In 5 cases, g lu tamic  acid was found to be the  N- te rmina l  
amino acid;  in o the r  cases aspar t ic  acid, lysine, serine, 
and alanine (Table), 

Table 
Intracellular Peptides of E. coli 

glu. (cys, gly, lys) 
glu. (ala, cys, gig, lys) 
asp. (cys, gly, lys) 
lys. (ala, arg, asp, cys, gly, glu, ser) 
asp. (arg, gly, glu, F-NH~but, lys, val) 
ser. (asp, gly, lys) 
ala. (asp, lys) 
glu. (ala, asp, cys, gly, lys, leu, val) 
glu. (ala, asp, lys, cys, gly) 
glu. (cys, gly) 

Dur ing E.  coli growth  in  t he  presence of ch lo ramphe-  
nicol, these  pept ides  can  be found in t race l lu la r ly  in larger  
amounts .  The  ch loramphenico t - res i s tan t  s t ra in  also con- 
tains these  n inhydr in -pos i t ive  subs tances  in a g rea te r  
degree t h a n  the  sens i t ive  one. 

Metabolic a c t i v i t y  and possible pa r t i c ipa t ion  of these  
peptides in p ro te in  synthes is  is being fu r ther  inves t i -  
gated wi th  t he  aid of CrY-labelled amino  acids. 

A complete presentation of the work will be published in the 
Collection of Czechoslovak Chemical Communications. 

D.  GRUNBERGER, Ji~.n~A CERN/k and F. SORM 

Cechoslovac A c a d e m y  o/ Sciences, Ins t i tu te  o /Chemis t ry ,  
Prague, September 3, 1959. 

Z usammen]as sung  

Mittels Pap ie r ch roma tog raph ie  und  Hochspannungs -  
elektrophorese konn t en  in Tr ich loress igs~ureext rak ten  
yon E.  coli 3 -8  Aminost turen en tha l t ende  Pep t ide  isoliert  
werden, in denen  a m  httufigsten Glutamins/~ure, Glycin,  
Cystein, Lysin,  Asparag in  und  Alan in  v o r k o m m t .  
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T h e  R a t e  o f  C l e a v a g e  

of  f l - M e r c a p t o p y r u v a t e  b y  R a p i d l y  

D i v i d i n g  C e l l s  1 

The enzyme  which  cleaves f l -mercap topyruva te  to py-  
ruvate  and a tomic  sulfur has  recen t ly  been purified in th is  
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l abora to ry  s. The same enzyme  cata lyzes  no t  only  the  
c leavage  of the  C-S bond bu t  also the  t ransfer  of S to 
an acceptor  molecule  3. The  'physio logica l '  S aceeptor  as 
well as the  biological  impor t ance  of this  enzyme  is un- 
known.  I t  appears,  however ,  cer ta in  t h a t  the  t ranssulfurase  
is one of t he  key  enzymes  invo lved  in the  anaerobic  
metabo l i sm of cysteine,  The  role of  thiol  c o m p o u n d s  in 
cell divis ion has been of ten considered a l though  an ac tua l  
b iochemical  react ion where  S H  compounds  p l a y  a specific 
role remains  to  be discovered.  A probab le  excep t ion  is 
g lu ta th ione  or  some acid  soluble S H  group  con ta in ing  
substance which shows q u a n t i t a t i v e  cor re la t ion  wi th  t h e  
ra te  of mitosis as described by  R m ,  KmVA and  MAZIA 5. 

W e  a t t e m p t e d  to  per fo rm expe r imen t s  in o rde r  to  
ascer ta in  whether  or  no t  t he  me tabo l i sm of f l -mercapto-  
py ruva t e  is correlated wi th  rap id  cell div is ion .  Quant i -  
t a t i ve  enzyme analyses were m a d e  on cer ta in  t issues of 
normal  and cancer  bear ing mice as welt  as on cancer  cells. 
The  choice of the  type  of cancer  cells in such s tudies  is of 
considerable impor tance  as po in ted  ou t  by  FURTH e and, 
KLm?~ 7 who suggest t h a t  i t  is preferable  to  use newly 
induced tumors .  Recen t ly  a rap id ly  growing t u m o r  was 
induced in pregnant  mice by  the  in jec t ion  of a suspension 
of h u m a n  lung cancer tissue s,9. The  enzyme  con t en t  of 
this t umor  and its effect on the  hos t  were de te rmined .  
As shown in the Table, the  enzyme con ten t  of l iver  and  
k idney  of normal  and t umor  bear ing animals  does no t  
differ significantly.  However ,  the  ac t i v i t y  of the  t u m o r  
cells is in every  case marked ly  lower than  t h a t  of ' no rma l '  
tissues. Since the  tumors  ana lyzed  did no t  con ta in  necrot ic  

Table 
Rate of pyruvate formation from fl-mercaptopyruvate by normal 

and tumor tissues of mice 

No. of 
Exp. 

1 

6 
7 
8 

?0 
11 

Liver 

Tumor Normal bearing 

6.4 6.0 
14.5 7.6 
10.2 8.8 

7,1 7'4 
10.1 5'4 

7'7 7"1 
12.6 8'9 
8.7 8.5 
6.2 9'4 
9"3 11"1 
8.3 7.0 
9.2 7.9 ........ 

(4- 2.5) (~= 1.5) 

Kidney 

Tumor Normal bearing 

8.7 15.8 
17.6 9.0 
10,7 18.0 

7'0 8.4 
11.1 14-6 
6.7 9.4 

14.1 13.5 
- -  12.8 
- -  12"6 

17.0 
• - -  8.8 

10.8 12.7 
(~: 2.5~ (~: 3.2) 

Tumor 

(Ref. ,,9) 

1.3 
1.0 
1.4 
4.2 
3.6 
2.8 
3.2 
1.0 
2"9 

The results are expressed as 'specific activity' (S.A.) i.e. ~moles of 
pyruvate formed per ling protein per 10 rain at 30°C in the presence 
of 2-mercapto-ethanol. The assay method has been described earlier 2 
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areas the possibility of an art ifact  can be excluded. In  
addition, certain, probably malignant  cells grown in tissue 
cultures also show very low enzymic act ivi ty:  

(a) unclassified lymph node cells 10 S. A. = 0-33, 
(b) cell culture derived from adenocarcinoma of human 

lung n S. A. = 0"53, 
(c) Hela cells S. A. = 0.83, 
(d) Ehrlich aseites cells S. A. = 0.59, 
(e) R a t  embryo fibroblasts S. A. = 4.9. 

These preliminary observations suggest t ha t  the rate of 
anaerobic metabolism of cysteine is different in normal  
and in neoplastic cells. The possible biochemical and phy- 
siological significance of these observations is being 
studied. 

We acknowledge with thanks the gift of certain tissue cultures 
received from Miss VmGlmA JENTOFT from the Department of 
Pathology. 

E. KUN*, CLAIRE KLAUSNER, 
and D. W. FANSHIER 

Department o[ Pharmacology and Experimental Thera- 
peutics, The University o/ Cali/ornia Medical Center and 
Department o] Surgery, Stan]ord University, School o] Med- 
icine, San Francisco (Cati].), August 24, 1959. 

Zusammen[assung 

Quant i ta t ive  Analysen des fl-mercaptobrenztrauben- 
sAure-spaltenden Enzyms zeigen, dass Zellen, die sich in 
akt ivem mitotischem Prozess beflnden (bzw. Krebszellen 
und Gewebekulturen), dieses Enzym in viel geringerem 
Masse enthal ten als ~normale~ Zellen. Da dieses Enzym 
in dem anaeroben Stoffwechsel yon Zystein eine wichtige 
Iqolle spielt, liisst sich vermuten,  dass sich der Zystein- 
stoffwechsel der Tumorzelle quant i ta t iv  yon dem der 
Normalzelle unterscheidet  
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Only one carbohydrate, glucose, was identified by paper 
chromatography and this is considered as a good evidence 
tha t  the fluff is not  a contamination from material  of the 
jelly-coat incompletely removed. In  fact, the main carbo- 
hydrate  component of the jelly-coat of Paracentrotus is 
fucose (MINGA~qTI and VASSEUR1). The following amino 
acids have also been identified by two dimensional paper 
chromatography of the acid hydrolysate of the fluff: cyst- 
(e)ine, arginine, lysine, histidine, aspartic acid, glutamic 
acid, glycine, serine, alanine, proline, methionine, valiue, 
threonine, phenylalanine, leucine, iso-leucine. 

In  a second series of experiments the total polysaccha- 
rides present in the TCA soluble fraction of unfertilized 
and newly fertilized eggs were precipitated with alcohol. 
Equa l  amounts  of eggs were used in each one of three 
parallel sets of experiments. The results given in the Table 
indicate tha t  the amount  of alcohol precipitable material 
has significantly decreased after fertilization and that  
an even greater decrease in the N content  of the precipi- 
ta te  takes place. 

Here again the only carbohydrate present was glucose 
and it made up almost the total  dry weight of the precipi- 
tate.  

On the other hand determinations of the total  (free + 
bound) carbohydrates present in the TCA soluble fraction 
failed to show any significant change as a result of fertili- 
zation. The average of six determinations was (as % of 
the to ta l  carbohydrates of the eggs), 30 / :  1.47 in the 
unfertilized eggs and 27.2 4- 1.29 in those newly fertilized, 
t = 0.89, P = 0.4. I t  must be added tha t  in four different 
determinations we have also been unable to detect any 
change in the total  carbohydrate content  of the eggs 
following fertilization. 

Table 
Amount of alcohoI-preeipitable material from the TCA-soluble frac- 
tion from equal amounts of unfertilized and newly fertilized eggs of 

Paracentrotus liw:dus 

mg (dry weight) 
of precipitate % total N 

Exp. No. 
Unfertilized Fertilized Unfertilized Fertilized 

1 12,0 8-8 1.35 0.62 
2 10.4 8-5 2.20 1.35 
3 15.9 12.5 1.93 1.21 

O n  a G l y c o p r o t e i n  of  t h e  S e a  U r c h i n  E g g s  a n d  
i t s  C h a n g e s  F o l l o w i n g  F e r t i l i z a t i o n  

Shaking with ether the trichloroacetic acid (TCA) sol- 
uble fraction of the unfertilized egg of Paracentrotus livi- 
dus results in the formation of a fluffy precipitate at  the 
interface between the water and the ether phases. When 
the same procedure is applied to the TCA-soluble fraction 
of newly (5 min) fertilized eggs or developmental  stages, 
no such precipitate appears. The  analysis of the fluffy 
precipitate has given tile following results (as % of dry 
weight) : 

Nitrogen: 5.6-7.4 
Carbohydrates: 43.0-52-7 
Glucosamine: 1.6 

No phosphorus has been found and 2 h extract ion with 
boiling alcohol-ether (3: 1) resulted in no change in dry 
weight. 

The most likely interpretat ion of these results seems 
to be tha t  upon fertilization some change takes place in.  
a glycoprotein fraction present in the unfertilized egg as 
a result of which it  becomes no longer precipitable either 
by the t rea tment  with eLher or alcohol. 

By applying the t lotchkis method, I~UNNSTROM and 
IM~IERS ~ have described a staining of the outer rim of the 
cortex of the unfertilized egg. 5 min after fertilization this 
continuous layer is broken up into a great number of 
small granules which a little later become incorporated 
into the hyaline layer. This observation agrees well with 
our O~Ul results as i t  gives histological evidence of a 
change of some kind in a cortical glycoprotein of the egg 
upon fertilization. 
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