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The  effects of glycine on t he  levels of ser ine h y d r o x y -  
m e t h y l t r a n s f e r a s e  in  b o t h  t he  wild t y p e  a n d  Set- 1 m u t a n t  
suggest  t h a t  syn thes i s  of t h i s  e n z y m e  m a y  be to  Some 
e x t e n t  r egu la t ed  b y  exogenous  glycine. This  effect  would  
h a v e  physio logica l  s igni f icance  if t he  serine h y d r o x y -  
m e t h y l t r a n s f e r a s e  r eac t ion  se rved  as a rou t e  for ser ine 
syn thes i s  in  Neurospora. E v i d e n c e  for i n v o l v e m e n t  of 
th i s  e n z y m e  in ser ine syn thes i s  is well  d o c u m e n t e d  for 
several  o rgan i sms  inc lud ing  Saccharomyces 23, 2~, 16. I n  
t he  l a t t e r  species glycine can  serve as t h e  p recurso r  of 
t he  f l -carbon of ser ine 2~ a n d  m a y  ac t  also as an  inducer  
o5 ser ine h y d r o x y m e t h y l t r a n s f e r a s e  syn thes i s  is. F r o m  
the  p re sen t  s tud ies  i t  wouid  a p p e a r  t h a t  glycine a n d  to 
a lesser e x t e n t  serine, c a n  regu la te  t h i s  key  e n z y m e  of 
C-1 m e t a b o l i s m  in N. crassa. T he  origins  of t he  C-1 u n i t  
r equ i red  for syn thes i s  of ser ine f rom glycine r e m a i n  to be 
e lucidated .  If  5,10-CH2-t-I4PteGlu read i ly  arises f rom 
glycine in t he  Ser-? m u t a n t  i t  is d i f f icul t  to  a ccoun t  for 
t he  lack of apprec iab le  g r o w t h  s t i m u l a t i o n  w h e n  glycine  
was suppl ied  exogenous ly  (Figure  3). On t h e  o the r  h a n d ,  
if C- 1 un i t s  for  ser ine syn thes i s  arise v ia  10-I-ICO-H4PteGlu , 
f o rma te  t o g e t h e r  w i t h  glycine would  serve as p recursors  
of ser ine fo rmed  in t he  serine h y d r o x y m e t h y l t r a n s f e r a s e  
reac t ion .  These  and  re l a t ed  poss ib i l i t ies  are c u r r e n t l y  
u n d e r  more  de ta i led  inves t iga t ion .  

Rdsurnd. D a n s  u n  mil ieu m i n i m a l  la glycine et  la sOrine, 
ajoutOes en concen t r a t i ons  physio logiques ,  a u g m e n t e n t  
le t a u x  de la sOrine-hydroxymOthyl t ransfOrase  d u r a n t  

la croissance l o g a r i t h m i q u e  du  Neurospora crassa. La  
glycine inf luence  6ga lemen t  la syn thgse  de cet  e n z y m e  
chez le m u t a n t  Set-7 de Neurospora. Ainsi  la  g lycine  
exogSne exerce une  rOgulat ion de la sOrine-hydroxy-  
mOthyl t ransfOrase e t  ce t  e n z y m e  joue  u n  r61e poss ib le  
darts la syn th~se  de la sOrine d a n s  cet  o rgan i sme  en  
phase  l o g a r i t h m i q u e  de croissance.  
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Effect of Wall-Degrading Enzymes on Protoplasts 

E l i m i n a t i n g  p l a n t  cell wails  in  order  to  o b t a i n  large  
a m o u n t s  of p ro top l a s t s  is usua l ly  ach ieved  b y  us ing  
enzymes  wh ich  des t roy  t he  ske le ta l  enve lope  1. B u t  such  
enzymes  m a y  a l t e r  some of t he  p r o t o p l a s t  p roper t ies .  I t  
was, therefore ,  necessa ry  to  a sce r t a in  such  a p r o b a b l e  
de te r io ra t ion .  Since p ro top l a s t s  can  be  p roduced  b y  sl icing 
wails  w i t h  no  b iochemica l  t r e a t m e n t  2, a c o m p a r a t i v e  
s t u d y  of b o t h  k inds  of p r o t op l a s t s  m i g h t  poss ib ly  solve th i s  
ques t ion .  I n  fact ,  i t  h a s  been  obse rved  3 t h a t  t h e  t r a n s -  
aminase  a c t i v i t y  of p r o t op l a s t s  e n z y m a t i c a l l y  p r e p a r e d  
f rom d llium roots  was  f r e q u e n t l y  lower  t h a n  t h a t  of 
p ro top l a s t s  m e c h a n i c a l l y  ob ta ined .  However ,  such a 
compar i son  was no t  v e r y  helpful  because  t he  v o l u m e  a n d  
t h e  n a t u r e  of t he  cells g iv ing  p r o t o p l a s t s  a n d  t he  size of 
the  p ro top l a s t s  t h e m s e l v e s  d e p e n d  to a large e x t e n t  on  
t he  two  t echn iques  a d o p t e d  4. To decide w h e t h e r  wall-  
des t roy ing  enzymes  rea l ly  change  t h e  p r o t op l a s t s  
m e t a b o l i s m  d u r i n g  t he i r  e n z y m a t i c a l  p r epa r a t i on ,  t he  
effect  of these  enzymes  has  to  be  d i rec t ly  t e s t ed  on  t he  
p ro top l a s t s  o b t a i n e d  mechan ica l ly .  The  b iochemica l  
r e a c t i v i t y  of t he  p ro top l a s t s  will be  ana lysed  b y  measur -  
ing - as done  p rev ious ly  6 - t he i r  t r a n s a m i n a s e  ac t iv i ty .  

Roo t s  (30 m m  :t- 3) of Al l ium cepa were used 5. Af te r  
r e m o v i n g  t he  t ip  (3 mm )  a n d  f i rs t  soaking  (5 min)  in  20% 
sucrose solut ion,  t h e y  were cu t  i n to  smal l  sect ions  wh ich  
were  p laced  i m m e d i a t e l y  (85 min)  in  a so lu t ion  of sucrose 
(20%) a n d  NaC1 (1.2%)2. On b o t h  faces, each  t h i n  roo t  
sec t ion  gave p ro top l a s t s  ( a p p r o x i m a t e l y  4.5 • 106 • 1 • 106 
for  20 g of roots) .  The  p r o t op l a s t s  suspens ion  was im- 
m e d i a t e l y  used  or  s tored  (dark,  25~ • 0.5) in a 20% 
sucrose so lu t ion  w i t h  Penic i l l in  G (Specia) a t  8 • 10 -~ M.  
a n d  w i t h  or w i t h o u t  enzymes  mix tu re .  Penic i l l in  was  found  
to  be  ineffec t ive  on ceils of h i g h e r  p l a n t s  6 b u t  i t  s t opped  
a n y  bac te r i a l  c o n t a m i n a t i o n  for a t  leas t  16 h. I t  has  to  be 
n o t e d  t h a t  t he  enzymes  used were no t  pur i f ied  a n d  

Transaminase Activity 

u n d o u b t e d l y  c o n t a i n e d  m a n y  d i f fe ren t  ac t ive  speciesL 
The  i n c u b a t i o n  (12h), t he  n a t u r e  (Macerozyme [pectinases~ : 
U N W I N ,  H e r t s ;  Cellulase O N O Z U K A  P 1500: All 
J a p a n .  Biochem.)  a n d  t h e  c o n c e n t r a t i o n  (5%) of t h e  
enzymes  were chosen  iden t ica l ly  to  those  p rev ious ly  
a d o p t e d  for t he  e n z y m a t i c a l  p r e p a r a t i o n  of p r o t o p l a s t s  s. 
Because  of t he  o p t i m a l  p H  of t h e  enzymes  ~, all  t h e  
so lu t ions  were buf fe red  a t  p H  5.0 ~ 0.3. Before  e x t r a c t i n g  
t he  enzymes ,  t he  p r o t o p l a s t s  were w a s h e d  carefu l ly  4 
t imes  w i t h  a buf fe red  20% sucrose so lu t ion  5. I so l a t i ng  
t h e  t r a n s a m i n a s e  1~ was a d a p t e d  to  t h e  p r o t o p l a s t s  3, 
a n d  t he  A s p a r t a t e - a m i n o t r a n s f e r a s e  (EC 2.6.1.1) was  
ana lysed  ( i ncuba t ion  : 60 ra in  ; 37 ~ • 0.5) b y  d e t e r m i n i n g  
spec t ropho toco lo r ime t r i ca l l y  (492 rim) t h e  coloured 
h y d r a z o n e s  fo rmed  a f t e r  us ing  a p y r u v a t e  s t a n d a r d  11. 
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The  compar i son  (Table) b e t w e e n  t h e  p ro top la s t s ,  
m e c h a n i c a l l y  a n d  e n z y m a t i c a l l y  p repared ,  i nd i ca t ed  t h a t ,  
for  t he  f i r s t  type ,  t he  v o l u m e  was lower a n d  t h e  t r a n s -  
aminase  a c t i v i t y  h ighe r  t h a n  for  t h e  second t y p e  ; all  d a t a  

Comparative volume and transaminase activity of protoplasts 
mechanically (M) and enzymatieally (E) prepared from Allium roots 
(30 mm) previously decapitated at 3 mm 

Protoplasts 

M E 

Volume �9 in ~z s per protoplast 2370 9109 
q- 304. ~ 832 

Transaminase activity b 
per 107 protoplasts 44,27 40,31 

:J= 1,34 2t2 1,52 

a The diameter of respectively 212 and 201 protoplasts was measured. 
b In btg equiv. ( • 10 ~) of pyruvate formed. 
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Changes with time in transaminase activity (in pyruvate formed) of 
the root (Allium) protoplasts mechanically prepared. Continuous 
lines: assays with protoplasts kept in 20% sucrose solution. Broken 
lines: protoplasts incubated in the enzyme mixture. Vertical lines 
extending on one side of the points show the standard error of the 
n l e a n .  

were f o u n d  t o  be  s igni f icant .  Resu l t s  (Figure) cal l  for a 
few c o m m e n t s .  1. Keep ing  t he  m e c h a n i c a l l y  o b t a i n e d  
p r o t o p l a s t s  for  12 h in t he  sucrose so lu t ion  d id  n o t  change  
t h e i r  t r a n s a m i n a s e  a c t i v i t y  s igni f icant ly .  2. W h e n  in-  
c u b a t i n g  these  p r o t o p l a s t s  in  t he  ce l l -wal l -degrading  
enzymes  mix tu re ,  a s ign i f ican t  decrease  of t he  t r a n s -  
aminase  a c t i v i t y  was observed .  Such  effect  seemed to  be  
v e r y  r ap id  since t he  depressed  t r a n s a m i n a s e  a c t i v i t y  
r e m a i n e d  t he  same  a f t e r  4 a n d  12 h of e n z y m e  incuba t i on .  
3. W h e n  p ro top l a s t s  were replaced  in  t he  sucrose  solut ion,  
a f t e r  2 or 4 h in  the  enzymes  mix tu re ,  t h e i r  t r a n s a m i n a s e  
a c t i v i t y  was p a r t l y  res tored.  4. The  di f ference in t he  t r a n s -  
aminase  a c t i v i t y  b e t w e e n  t he  con t ro l  a n d  t h e  t r e a t e d  
p ro top l a s t s  was  found  to be m u c h  h ighe r  t h a n  t h a t  
obse rved  b e t w e e n  t h e  p r o t o p l a s t s  m e c h a n i c a l l y  a n d  
e n z y m a t i c a l l y  p r e p a r e d  (see Table) .  I t  m a y  be  no t i ced  
t h a t ,  in  t he  f i r s t  case, t he  d i rec t  ac t ion  of the  enzymes  on  
t h e  p r o t o p l a s m  t r a n s a m i n a s e s  was obv ious ly  v e r y  m u c h  
s t ronge r  t h a n  in  t h e  assays  w i t h  t he  cells st i l l  enve loped  
b y  t h e i r  walls. 

I n  conclusion,  t he  cell wa i l -degrad ing  enzymes  (or t he  
impur i t i e s  p r e sen t  in  t he  ac t ive  mix tu re )  - used  for  
p r e p a r i n g  e n z y m a t i c a l l y  t h e  p r o t o p l a s t s  - change  some 
of t he  p roper t i e s  of t h e  p r o t o p l a s t s  o b t a i n e d  mechan ica l ly .  
Consequen t ly ,  i t  c an  be  supposed  t h a t  t h e  enzymes  
p r e p a r a t i o n  m a y  ac t  on t he  p r o t o p l a s t s  p roduced  enzy-  
mat ica l ly .  I t  is c lear  t h a t  such  enzymes  m i x t u r e  depress  
t he  t r a n s a m i n a s e  a c t i v i t y  w i t h  a n  o p t i m u m  ac t ion  a f t e r  
4 h i ncuba t ion .  F r o m  these  results ,  i t  is n o t  possible  to  
d e t e r m i n e  a t  w h a t  level  of t he  p ro top las t s ,  t r a n s a m i n a s e  
is lost, and  to  decide  w h e t h e r  t h e  enzymes  ac t  on  t he  
fo rmat ion ,  t he  d e g r a d a t i o n  or t he  a c t i v a t i o n  of t r ans -  
aminase .  B u t  i t  is no t  exc luded  t h a t  some t r a n s a m i n a s e  
co-factors  m a y  be  de s t royed  d u r i n g  t h e  e n z y m a t i c a l  
p r e p a r a t i o n  of p ro top las t s .  Such  s t i m u l a t i n g  agen t s  m a y  
be progress ive ly  r e fo rmed  w h e n  t h e  p r o t o p l a s t s  were 
rep laced  in t he  s tored  med ium.  

Rdsumd. Les enzymes  employ6es  p o u r  l ' o b t e n t i o n  
e n z y m a t i q u e  des p ro top l a s t e s  de rac ines  (Allium) 
a l t 6 r en t  les t r a n s a m i n a s e s  (EC. 2.6.1.1.) de p ro top l a s t e s  
m 6 c a n i q u e m e n t  pr6par6s.  Cet te  i n h i b i t i o n  t r a n s a m i n a -  
s ique es t  p a r t i e l l e m e n t  lev6e lorsque  les p ro top l a s t e s  ne  
sont  p lus  en c o n t a c t  avec  ces enzymes .  Les effets  des 
enzymes  d 6 g r a d a n t  les pa ro i s  eel lulaires son t  d iscut6s  
r e l a t i v e m e n t  aux  propr i6 t6s  b ioeh imiques  des pro to-  
plastes .  
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Can the  C4-Dicarboxy la te  T r a n s p o r t e r  be Spec i f i ca l ly  Label led? 

A l t h o u g h  t h e  use of a f f in i ty  labe l l ing  s u b s t r a t e  ana-  
logues ha s  no t  p r o v e d  especial ly  useful  for s tud ies  on  
m e m b r a n e  sys t ems  i, t h e  non-specif ic  a l k y l a t i n g  reagen t ,  
N - e t h y l m a l e i m i d e  (NEM), ha s  b e e n  used, in  c o n j u n c t i o n  
w i t h  s u b s t r a t e  p ro tec t ion ,  to  specif ical ly l abe l  t he  lac tose  
p e r m e a s e  of E. coli ~-4 a n d  t h e  adenos ine  t r i p h o s p h a t a s e  
(ATPase)  of sa rcop lasmic  r e t i c u l u m  5. 

A t r a n s p o r t  s y s t e m  for  t he  u p t a k e  of C4-dicarboxyl ic  
ac ids  in  Escherichia coli has  been  descr ibed  a n d  charac-  
ter ized% W e  h a v e  r ecen t l y  t r i ed  to  labe l  some of t he  
m e m b r a n e  componen t ( s )  compr i s ing  t h i s  u p t a k e  sys tem.  

Materials and methods. E.  coli, wild t y p e  s t r a i n  
A T  2752 were o b t a i n e d  f rom Professor  H. KORNBERG 
a n d  g rown  a n d  i nduced  for  C4-up take  as p rev ious ly  de- 
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