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C)ccurrence  o f  independent uptake mechanisms for glycine 
and glycine peptides in Lactobacillus easel 

Indirect  evidence has been ob ta ined  b y  several workers indicat ing t h a t  there are 
differences in the mode of up t ake  or ut i l izat ion of amino acids and  peptides.  KIHAR,X 
AND SNnI . I ,  1 pos tu la ted  t ha t  absorpt ion of L-alanine-contalning pept ides  by  Laato- 
baailhts casai is by  a different p a t h w a y  than  the absorpt ion of I.-alanine. T h e y  based 
this pos tu la te  on the fact t ha t  J~-alanine antagonizes  the  ut i l izat ion of  ex te rna l ly  
supplied j .-alanine dur ing  the growth  of L. casei on a v i tamin  Be-deficient m e d i u m  
but  does not antagonize the  ut i l izat ion of L-alanine supplied ex te rna l ly  in the  form 
of pcptides,  or of L-alanine synthes ized  in te rna l ly  in the presence of vitamir~ B e. 
Pept ides  are quite general ly more effective than  free amino acids in overcoming 
inh ib i tory  effects for bacter ia  of antagonis t ic  amino acids 2, z and,  if separate  absorpt ion 
mechanisms exist, this  m a y  f requen t ly  result  from interference in absorpt ion of the  
free amino acid, bu t  not  of the  pept ide,  b y  the antagonis t .  Consis tent  wi th  this  
hypothes is  are tim findings of ROWLANDS etal .  4, who showed t h a t  cer ta in  g lu tamic  
acid-containing pept ides  gave rise to intracel lular  g lu tamic  acid in Stapt, ylococeus 
auroras fas ter  than  free g lu tamic  acid. However,  t h e y  presented no evidence t h a t  :2to 
ahsorpt ion p a t h w a y  of pept ides differs from t h a t  of the amino  acid. This repor t  
descrihes exper iments  which show t h a t  cer ta in  glyeine-containing peptides are ac- 
cumula t ed  b y  L. ~asai via a different  p a t h w a y  and  at  a fas ter  ra te  t h a n  glycine a n d  
appear  to be hydro tyzed  to the free amino acids prior to  incorpora t ion  into  protein.  

L-AlanylEl~Co]glycine was .~ynthesized f rom un i fo rmly  label]ed glyeine and  was 
shown to be pure b y  paper  ch roma tog raphy .  L. aasei 7469 was grown on a syn the t i c  
med ium a n d  harves ted  by  centr i fugat ion.  The cells were resuspended in the  salts 
solut ion of the growth med ium conta in ing  o. 1 %  glucose and  the  ra te  of  up t ake  of 
radioact ive compounds  was de te rmined  b y  the  membrane-f i l ter  technique of BRXTTEN, 
ROBERTS AND FRENCH 6 using "~Iil l ipore" filters. De te rmina t ion  of the r ad ioac t iv i ty  
of a sample of cells, ob ta ined  by f i l t rat ion of a o.5-ml ~liquot of cell suspension onto  
the  filter and  tken  washing with 0. 5 ml  water ,  gave the to ta l  "'uptake".  A dupl ica te  
sample of cells was incuba ted  for r 5 ruin at  37" wi th  I.O ml i2  % tr iehloroacet ic  acid 
a n d  the  insoluble mater ia l  filtered onto  a "Mil l ipore"  filter. Count ing  of this  sample 
gave the " incorpora t ion"  into tr ichloroacetic acid-insoluble m~terial .  The difference 
between up take  and  incorporat ion is referred to as accumula t ion  or "poo l "  conten t .  
Concentra t ions  of glycine and pept ide  t h a t  gave m a x i m u m  rates  of up take  were 
determined,  and  these sa tu ra t ing  concentra t ions  used in the exper iments  repor ted 
here. 

Fig. I shows the  curves for up take ,  accumula t ion ,  and  incorpora t ion  wi th  [14C2]- 
glyeine and  L-alanyl~aaC2]glycine as substrates .  The ra te  of accumula t ion  of the  
pept ide is approx ima te ly  Io t imes t h a t  of glycine. I t  is n o t e w o r t h y  t h a t  more glyeine 
~.s accumula ted  from the  pept ide t han  f rom the  amino acid. Such up take  required 
the presence of an energy source (glucose), and  did not occur a t  2 °. No growth  occurs 
during these exper iments ,  since all of the amino acids and  v i tamins  essential  for 
L. easel are missing. When chloromycet in  ( ioo vg/ml) is present  dur ing incubat ion  
wi th  rad,.'oactive subst ra te ,  " incorpora t ion"  is reduced to app rox ima te ly  io  % of the  
normal  v , i thout  affecting ei ther  the rate  or ex ten t  of accumula t ion .  

B y  centr i fuging the cells dur ing the accumula t ion  process and decant ing  the  
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F i g .  1. T h e  t i m e  c o u r s e  o f  u p t a k e ,  a c c u m u l a t i o n  a u d  i n o > r p o r a t i o n  o f  [ 1 4 C z / g l y e i n e  a n d  L - a l a n y l -  
[14C~]g lyc ine .  R e s t i n g  c e l l s  of  L .  ~xzsvi in  .n f i na l  x 'ol .  o f  t o  m t  w e r e  i n c t t b a t e d  fo r  3 ° r a i n  ~ t  37 "~ 
i n  s a l t s  s o l u t i o n ,  t h e n  g l u c o s e  w a s  a d d e d  t o  a f ina l  c o n c e n t r a t i o n  e l  o.  1 %  a n d  i n c u b a t i o n  c o n ~ d n u e d  
f o r  a n o t h e r  3 o  r a i n ,  L - a l a n y l [ t ' t C . ' g l y c i n e  ( , 4  ° m # m o l e s j m l )  o r  [x '~ t ;z !g lycine  (42 m # m o t e s / m l )  
w e r e  t h e n  a d d e d  ~t~d s a m p l e s  t a k e n  a t  t h e  i n d i c a t e d  t i m e s  for  a n a l y s i s  a s  d e s c r i b e d  i n  t h e  t e x t .  
E a c h  s a m p l e  c o n t a i n e d  7 8 0  I t g  c e l l s .  A c t i v i t y  o f  s a m p l e s  w a s  3 t o  i o t i m e s  t h e  b a c k g r o u n d  c o u n t ' - ' n g  
rate; a total of t 28o connts was m e a s u r e d .  Curve i ,  uptake; _,, a c c u m u l a t i o n ;  a n d  3, inc,rporatlon 

supe rna t an t  solution,  a sample of cells m a y  be obtained which conta ins  a labelled 
pool. There  is l i t t le loss of rad ioac t iv i ty  from this pool when the cells are resuspende~l 

• in salts-glucose medium.  ~Ytlen ei ther  un!abelled gtycine or unlabelled gtyeyl-L-alanine 
is added  to the  suspension medium,  subs tan t ia l  loss of label results;  this  occurs much  
fas ter  wi th  added  pept ide t han  wi th  glycine. Between 90 and Ion % of the label of 
the  pool can  be exchanged or displaced by  this process. Chromatography  of samptes 
of the  labelled pool obta ined by boiling the cells, centrifuging,  and lyoph.ilizing the  
supe rna t an t  sohlt ion showed tha t  all of the rad ioac t iv i ty  was present  as free glycine 
even when labelled pept ide  had  been the  subs t ra ta  for the accumulat ion exper iments .  

T h a t  accumula t ion  of pept ide  and  free amino acid occurs by  separate processes 
is shown b y  the  lack of compet i t ion  of unlabelled glycine during the accumula t ion  
of rad ioae t iv i ty  from the labelled pept ide.  There was no effect on ei ther  the  ex ten t  
or ra te  of accumula t ion  ; however, the unlabelled glycine lowered the rate of incorpo- 
ra t ion of radioact ive glycine from the peptide. This suggests tha t  the peptide is 
hydro lyzed  to  the  free amino acids before incorporat ion occurs. Cell-free ex t rac ts  of 
L. easel rap id ly  hydro lyze  the peptides used in this  s tudy .  

This work was suppor ted  in par t  by  a g ran t  (E-I575} from the  U.S. Public Hea l th  
S e r v i c e .  

Fr~.~xr:r.iy R. LF..~CH* 
Department o/BioH~emislry, The ~'nh,ersily of Cdi/or~da, Es~toxr. E. SXE1.L 

B~rkeley, Ctdi[. (U.S.A .) 

I H .  K U t A R A  AND E ,  E .  S.Nq~,LL, ] .  Bio l .  C h e m . .  197 (11)52) 7~)1. 
a 1:[. K I H A R A  A N n  E .  E .  S N E L L ,  J .  Biol. C h e m . ,  2 [ 2  ( I 9 3 5 )  83 .  
a F= ~V. D U N N ,  J .  ~~. RAVEL, B .  F .  MOLLBNHAUER AND ~,V. StrIVE, J .  B io l .  Chem. ,  223 (i95fi> 9 5 9 .  
a D .  A .  RO~VL.~.NDS, ][~. F ,  G A L ~ ,  J .  |~, I~'OLKES AND ['J. ] -[ . . ' ) , IARRIAN, Biochem. J.~ 65 (1957) 3 ~ 9 -  
5 R .  J .  ~ m T T E ~ ,  R .  B .  RoBig.rt 'rs AND E .  It;, f : 'aENCtl ,  P w c .  N , , [ I . . l ca , .L  Sci .  U . S . ,  41 (I955) 803. 

¢) 
Received April  ISth,  1959 

* N a t i o n a l  R e s e a r c h  C o u n c i l  F e l l o w  in  t h e  M e d i c a l  S c i e n c e s .  


