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lyophi l ized,  and  the  p ro t e in  dr ied  a t  6o ° for 2.5 hours  as descr ibed  above.  Then  25 / ,1HzO were added  
and  a f te r  2 hours  back - reac t ion  a t  38o the  so lu t ions  were c ryodis t i l l ed  and  the  dens i t y  of the  w a t e r  
de te rmined .  E x c h a n g e  va lues  of 60 and 62 r e spec t ive ly  were found, in good a g r e e m e n t  w i t h  curve  II .  

Our  wish  to  correct  our  p rev ious  errors  as qu i c k ly  as possible  had  led us to  o m i t  a d iscuss ion 
of the  b e h a v i o r  of SANGER'S A-cha in  on which  e x p e r i m e n t s  are in progress.  I t  should,  however ,  be 
no ted  t h a t  r enewed  e x p e r i m e n t s  w i t h  the  t e t r a p e p t i d e  l eucy l t r ig lyc ine ,  us ing the  i m p r o v e d  technique ,  
h a v e  shown t h a t  al l  6 labi le  h y d r o g e n  a t o m s  exchange  i n s t a n t a n e o u s l y  if the  pep t lde  is lyophi l ized  
pr ior  to  dissolut ion,  so t h a t  i t  is b r o u g h t  in to  r ap id  c on t ac t  w i th  the  solvent .  The exchange  w i t h  
HeO dur ing  the  d r y i n g  over  P205 is cons ide rab ly  slower t h a n  in the  case of insul in ,  which  m a y  be 
due  to  t he  fact  t h a t  the  lyophi l i zed  pep t ide  is c rys ta l l ine .  A s imi la r  a s s u m p t i o n  m a y  exp la in  w h y  
the  A-cha in  does no t  seem to exchange  w i t h  P2051. 

The  m e t h o d  and  resu l t s  wil l  be descr ibed more  ful ly  elsewhere.  
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Influence of methionine on protein and nucleic acid synthesis 
in Pseudornonas hydrophila * 

The recen t  f indings  of SCHMIDT et al. showed an increase  in  the  b iosyn thes i s  of ac id- insoluble  
and  ac id-so luble  aden ine  a nd  guan ine  f rac t ions  in y e a s t  cells g rown in a s y n t h e t i c  m e d i u m  supple-  
m e n t e d  w i t h  meth ion ine .  The  p r e s e n t  i n v e s t i g a t i o n  deals  w i t h  the  inf luence of DL-methionine on 
nucle ic  ac id  and  p ro t e in  syn thes i s  in  Pseudomonas hydrophila. 

Pseudomonas hydrophila N R C  492 was  g rown a t  th ree  concen t r a t i ons  of DL-methionine in a 
s y n t h e t i c  m e d i u m  ~ for 24 hours  w i t h  c o n s t a n t  shak ing .  The cells, h a r v e s t e d  in a centr i fuge,  were 
washed  four  t imes  w i t h  ice cold water ,  frozen a nd  dried.  

The  fol lowing e s t i m a t i o n s  were m a d e  on the  freeze-dr ied mate r i a l .  
a. Protein: 2o m g  of t i le  f reeze-dr ied m a t e r i a l  was  i n c u b a t e d  wi th  2 mI of 5 % t r i ch lo roace t i c  

acid (TCA) a t  o ° C for 2 hours  a nd  cen t r i fuged  a t  4 ° C. The residue,  washed  twice  a t  4 ° C w i t h  5 % 
TCA, was  t a k e n  up  in  3 % N a O H  and  t he  p ro t e in  in a 4 ml  a l i quo t  was  e s t i m a t e d  by  the  co lor imet r ic  
b iu r e t  m e t h o d  of HILLER et al. ~ I n t e n s i t y  of color was  measu red  in a B e c k m a n  s p e c t r o p h o t o m e t e r  
a t  55 ° m/~. 

b. Total nucleic acid phosphorus (TNA-P) : 3 o mg  of the  freeze-dr ied m a t e r i a l  was  i n c u b a t e d  wi th  
4 ml  of 5 % TCA a t  o ° C for 2 hours  a nd  cen t r i fuged  a t  4 ° C. The res idue  was  washed  four t imes  a t  
4 ° C w i t h  5 % TCA, once w i t h  e thanol ,  th ree  t imes  w i t h  a m i x t u r e  of e thano l :  e the r  (3 : I )  a t  room 
t e m p e r a t u r e .  The washed  res idue  was  e x t r a c t e d  th ree  t imes  w i t h  2 ml  a l i quo t s  of 5 % TCA a t  9 °o C 
for IO min.  The TCA e x t r a c t s  were m a d e  up to  IO ml  and  phosphorus  was  e s t i m a t e d  in an  a l iquo t  
accord ing  to  the  m e t h o d  of KING ~. 

c. Desoxyribonucleic acid (DNA-P) : 80 mg  of the  freeze-dried m a t e r i a l  was i n c u b a t e d  w i t h  5 ml 
of 5 % TCA a t  o ° C for 2 hours  a nd  cen t r i fuged  a t  4 ° C. The res idue  was  washed  w i t h  TCA and  l ipid 
so lven t s  as desc r ibed  above.  The washed  res idue  was  t a k e n  up  in 2 ml  N K O H  and  the  m i x t u r e  was 
k e p t  for 18 hours  a t  37 ° C. I t  was then  chi l led  in an ice b a t h  and  DNA and  p ro t e in  were p r ec i p i t a t ed  
w i t h  o. 4 ml  6N HC1 a nd  2 inl  5 %  TCA. The  m i x t u r e  was  he ld  a t  o ° C for 15 mi n  and  cen t r i fuged  
a t  ~° C. The  res idue  was  washed  a t  4 ° C w i t h  5 % TCA. The  washed  res idue was  e x t r a c t e d  th ree  t imes  
w i t h  i m l  a l i quo t s  of 5 % TCA a t  9o ° C for IO min  and  the  phosphorus  in the  e x t r a c t s  e s t i m a t e d  
accord ing  to  the  p rocedure  of KING 4. 

d. Ribonucleic acid phosphorus (RNA-P) :  R N A - P  was  o b t a i n e d  by  s u b s t r a c t i n g  D N A - P  from 
TNA-P.  

The  t u r n o v e r  of r ibonuc le ic  ac id  phosphorus  as effected by  DL-methionine was s tud ied  by  us ing 
32p. p.  hydrophila was grown in a s y n t h e t i c  m e d i u m  2 w i t h  or w i t h o u t  a d d e d  o.o2 M DL-methionine.  
Labe led  phosphorus  (1. 5 /~c /ml  of med ium)  was  supp l i ed  as H3s2PO 4. Twen t y - fou r  hour  cu l tu res  
were cen t r i fuged  and  the  cells were washed  s ix  t imes  w i t h  ice cold water .  The washed  cells were 
suspended  in  7 % TCA (2.5 ml  TCA per  g of we t  cells) a nd  held  a t  o ° C for two  hours.  The suspension 
was  t h e n  cen t r i fuged  a t  4 ° C a nd  t he  res idue  was  washed  s ix  t i m e s  w i t h  5 % TCA a t  4 ° C and  wi th  
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lipid solvents as described above. The residue was  extracted three t imes for I hour  each at  IOO ° C 
with  IO % NaC1. To the pooled ext rac ts  two volumes of e thanol  were added. The precipitate of Na- 
nucleate was washed wi th  ethanol  and ether  and dried. The Na-nucleate was hydrolysed with o. 3 N 
K O H  at  37 ° C for 18 hours  and the RNA nucleotides were separated by  paper  ionophoresis and their 
activities determined according to procedure of DAVIDSON AND SMELLIE 5. 

T A B L E  I 

INFLUENCE OF DL-METHIONINE ON THE NUCLEIC ACID AND 
PROTEIN SYNTHESIS IN P s e u d o m o n a s  hydrophila 

Dl.-methionine Dry weight In ,(J9 mg dry cells 
concentration o/ cells, mg . . . .  ____  

(40o ml 
in the medium culture) mg protein /~ DNA I" Itg R N A - P  

i . . . . . .  475 53.23 37 .8 7o7.5 
2. O . o l M  54 ° 66.1o 36.I 745.2 
3- o . o 2 M  546 71.43 36.2 782.o 
4. l . ° 5 M  57 ° 73.32 37-4 843.1 
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Fig. 1. Effect of DL-methionine on incorporat ion of s2p into ribo- 4 0 ~  A A GA CA U A 
nucleotides of P. hydrophila. AA = adenylic acid; GA = guanylic 
acid ; CA = cytidylic acid ; UA = uridylic acid. Black : wi th  0.02 M DL-methionine. Shaded : control.  

In P. hydrophila, DL-methionine caused an increase in growth  and in the synthesis  of protein 
and ribonucleic acid, b u t  had  no apparen t  effect on DNA content  of the ceils (Table I). In  addition, 
presence of methionine in growing cul tures of P. hydrophila brough t  about  an increase in the tu rnover  
of RNA phosphorus  (Fig. i). CALDWELL AND HINSHELWOOD 6 repor ted t ha t  the  a m o u n t  of DNA per 
cell of Bacterium lactis aerogenes remained approx imate ly  cons tan t  even if the organisms were grown 
under  a wide range of conditions. The ribosenucleic acid content  on the other  hand  showed consider- 
able variation.  SPIEGELMAN AND KAMEN 7 showed tba t  tu rnover  of RNA phosphorus  in yeast  cells 
was several t imes higher  when the cell was producing protein  and tha t  several factors inhibit ing the 
protein synthesis  also inhibited the replacement  of RNA phosphorus .  I n  P. hydrophila, methionine 
b rough t  abou t  higher product ion  of protein and higher tu rnover  of RNA phosphorus .  Thus  there was 
a posit ive correlation between protein  and RNA synthesis.  This evidence lends fur ther  suppor t  to 
the accumulated data  showing tha t  RNA is involved in protein synthesis  9-n.  

The au thor  wishes to t hank  Dr. R. "W. WATSON for his interest  and encouragement  during the 
course of this  investigation. 
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