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a m m o n i u m  chlor ide  (1%) as the  sole n i t r ogen  source;  i t  
was also able  to  grow w i t h  a n y  of t he  19 a m i n o  acids 
p re sen t  s ingly  11A3. The  s t r a i n  of Sh. /lexneri la showed 
slow g r o w t h  w i t h  a m m o n i u m  chlor ide  a n d  was able  to  
grow w i t h  severa l  a m i n o  acids  p r e s e n t  s ingly  in t he  
med ium,  t h e  e x c e p t i o n s  be ing  serine,  prot ine ,  ty ros ine ,  
a n d  isoleucine.  P r o m p t  a n d  l u x u r i a n t  g r o w t h  was  ob-  
t a ined  w i t h  D L - g l u t a m i c  acid,  0 .01M.  T he  s t r a i n  of 
Sh. dysenteriae 6 was u n a b l e  to  grow in t he  basa l  m e d i u m  
wi th  a m m o n i u m  chlor ide  or  single a m i n o  acids  as t he  
n i t r ogen  source  a n d  for  i t s  g r o w t h  a m i x t u r e  of t h r ee  
a m i n o  acids,  D L - g l u t a m i c  acid,  D L - m e t h i o n i n e  a n d  DL- 
t r y p t o p h a n  (each 0 .01M) ,  was  requi red .  

T h e  free a m i n o  acid pool  was  a n a l y s e d  a f t e r  g r o w t h  in  
t h e  fo l lowing m e d i a :  (a) al l  t h r e e  s t r a i n s  on  1.8% n u t r i e n t  
aga r  (New Zea land) l* ;  (b) al l  t h r e e  s t r a i n s  in  t h e  b a s a l  
m e d i u m  c o n t a i n i n g  ac id  h y d r o l y s e d  case in  (1%) supple-  
m e n t e d  w i t h  D L - t r y p t o p h a n  0.011V/ a n d  L-cys t ine ,  
0 . 0 0 0 5 M ;  (c) s t r a i n  8519 in  t h e  b a s a l  m e d i u m  c o n t a i n i n g  
a m m o n i u m  chlor ide  (1%) ;  (d) s t r a i n  8516 in t he  basa l  
m e d i u m  c o n t a i n i n g  D L - g l u t a m i c  acid,  0.01~I; a n d  (e) 
s t r a in  6342 in  t h e  basa l  m e d i u m  c o n t a i n i n g  D L - g l u t a m i c  
acid, D L - m e t h i o n i n e ,  D L - t r y p t o p h a n  (each 0 .01M)  a n d  
L-cys t ine ,  0.0005 M.  

Af t e r  o v e r n i g h t  ( a b o u t  18 h) aerobic  g r o w t h  a t  37°C, 
t he  ceils were h a r v e s t e d  a n d  w a s h e d  once w i t h  cold double -  
dis t i l led w a t e r  a n d  s u s p e n d e d  in  double -d i s t i l l ed  w a t e r  to  
c o n t a i n  b e t w e e n  20-30  m g  d r y  we igh t  of b a c t e r i a  pe r  ml.  
The  free a m i n o  acid pool  was  p r e s e n t  in t he  s u p e r n a t a n t  
o b t a i n e d  a f t e r  bo i l ing  t h e  cell suspens ion  a t  100°C for 
10 min  x , cool ing  t he  suspens ion  a n d  c e n t r i f u g i n g  a t  
3000 r .p .m.  T h e  s u p e r n a t a n t  was  e v a p o r a t e d  to  d r ynes s  
on  a w a t e r  b a t h  a n d  t he  res idue  was d i sso lved  in doub le -  
d is t i l led  w a t e r  us ing  o n e - t e n t h  of t h e  v o l u m e  of  t h e  
or ig ina l  s n p e r n a t a n t .  T h e  a m i n o  acids  were  d e t e c t e d  b y  
one -d imens iona l  p a p e r  c h r o m a t o g r a p h y 4 . L  K n o w n  a m i n o  
acids were  used  as  m a r k e r s  to  d e t e r m i n e  t he  pos i t ions  of 
t he  f r ac t ions  '6 and ,  in r ecord ing  t h e  resul ts ,  fol lowing 
MANDELSTAM 9, t he  f r ac t ions  were  p laced  w i t h i n  q u o t a t i o n s  
marks .  

The  compos i t i on  of t h e  free a m i n o  acid pool  of the  t h r e e  
s t r a in s  of shigel la  g rown  in  d i f fe ren t  m e d i a  is s h o w n  in  t h e  
Table .  MlzvNo e t  al. ~ found  a m i n o  acids  spo ts  o t h e r  t h a n  
g lu tamic ,  a spa r t i c  a n d  a l an ine  to  be  negl ig ible  in  the  
s t r a in s  of Sh,/ lexneri  a n d  Sh. sonnei e x a m i n e d  b y  t h e m .  
However ,  in  t he  p r e s e n t  s tudy ,  a n u m b e r  of a m i n o  acids 
were n o t e d  in t h e  i n t e r n a l  a m i n o  acid pool  of t he  shigel la  
s t ra ins .  T h e  compos i t i on  of t h e  'pool '  va r i ed  w i t h  d i f fe rent  
m e d i a  in  w h i c h  t h e  ceils were grown,  b u t  q u a l i t a t i v e  
di f ferences  could  n o t  be  n o t e d  in t he  compos i t i on  of t he  
'pool '  of t he  t h r e e  n u t r i t i o n a l l y  d i f fer ing s t r a i n s  g rown on 
t he  same  m e d i u m .  Only  s l ight  d i f ferences  were seen in 
c o m p a r i n g  t h e  'pool '  of the  s t r a i n s  g rown  on the i r  respec- 
t ive  m i n i m a l  m e d i a  w i t h  t he  'pool '  w h e n  g rown  in case in  
h y d r o l y s a t e  m e d i u m .  F o r  s t r a i n  8519, w i t h  t he  excep t ion  
of prot ine ,  t h e  'pool '  of t h e  cells f rom b o t h  m e d i a  was 

Composition of the free amino acid pool of Shigellae grown in different 
media (Cells were obtained after overnight growth at 37°C) 

Medium of growth Strain Amino acid fractions 

* 

~ ~. ~ ~ < 

Nutrient agar 8519 + + + + + + 
8516 + + + + + + 
6342 + + + + + + 

Casein hydrolysate 8519 - -  + - -  4- + + 
8516 - -  + - -  + + + 
6342 - -  ~ - -  + + + 

Ammonium chloride 8519 - -  + P + + + 
Glutamie acid 8516 ~- + - -  + + 4- 
GMTC 6342 - -  + + + + + 

+ Prominent spot in chromatogram ; ~ Faint spot in ehromatogram ; 
- -  Not seen in ehromatogram; P Proline present; GMTC Medium 

containing glutamic acid, methionine, tryptophan and eystine. 

s imilar .  S t r a in  6342, growing  in t he  basa l  m e d i u m  
s u p p l e m e n t e d  w i th  four  a m i n o  acids,  showed  a n  a d d i t i o n a l  
' t y ros ine '  f ract ion,  There  were no  q u a l i t a t i v e  d i f fe rences  
in  t he  'pools '  of s t r a in  8516 g rown in t h e  basa l  m e d i u m  
s u p p l e m e n t e d  w i th  g lu t amic  acid a n d  g rown  in  case in  
h y d r o l y s a t e  m e d i u m  1~ 

Zusammen/assung. Die Z u s a m m e n s e t z u n g  des (, Sa tzes~ 
(pool) t reier  Aminos~iuren in dre i  in  i h r e m  S tof fwechse l  
versch iedene  A r t e n  yon  Shigella,  Sh. /lexneri 2a, Sh. flex- 
neri la u n d  Sh. dysenteriae 6, die in  v e r s c h i e d e n e n  Med ien  
wuchsen ,  wurde  un t e r such t .  X.V~ihrend MizuNo e t  al. 4 den  
Sa tz  yon  Aminos i iuren  ausse r  Glutaminsfi~ure, A s p a r a g i n  
u n d  Alan in  in den  von  i h n e n  u n t e r s u c h t e n  S h i g e l l a a r t e n  
ffir unwich t ig  hie l ten,  wurde  in unse re r  U n t e r s u c h u n g  in  
d e m  A n s a t z  freier  A m i n o s ~ u r e n  de r  S h i g e l l a a r t e n  e ine  
A n z a h l  yon  ande ren  AminosAuren  c h a r a k t e r i s t i s c h  ge- 
funden .  Die Z u s a m m e n s e t z u n g  des  ~Aminos~uresatzes)~ 
wa r  bei den  ve r sch iedenen  Medien,  in d e n e n  die Zel len  
wuchsen,  un te r sch ied l i ch ;  doch  k o n n t e n  q u a l i t a t i v e  
Un te r sch i ede  bei den  drei  Spezies, die im se lben  M e d i u m  
wuchsen,  n i ch t  fes tges te l l t  werden.  
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Trans loca t ion  of Labeled Photosynthate  f r o m  the 
B l o o m  N o d e  Leaf to the Fruit  of P i s u m  s a t i v u m  i 

Introduction. T h e  specif ic i ty  of t r a n s l o c a t i o n  in Pisum 
sativum of phospho rus -32  f rom t he  leaf, in  whose  axi l  
the  pod  is borne ,  to  t h a t  pod  ha s  been  es tab l i shed .  U p  to  
90 % of t h e  p h o s p h o r u s - 3 2  t r a n s l o c a t e d  f rom the  leaf to  
wh ich  t h e  p h o s p h o r u s - 3 2  is in i t i a l ly  appl ied  was found  
in t h e  pod  a t  t he  same  node  L The  p r inc ipa l  ob jec t ive  of 

t h e  p r e sen t  s t u d y  was to  l ea rn  w h e t h e r  t he  s a m e  specifi-  
c i ty  exis ts  for c a r b o n  c o m p o u n d s  as ex is t s  for p h o s p h o r u s .  

Materials and Methods. P l a n t s  of Pisum sativurn L. var .  
A l a s k a  were g rown  in  a con t ro l led  e n v i r o n m e n t  r o o m  
h a v i n g  a 75°F  l igh t  per iod (12 h) fol lowed b y  a 6 5 ° F  

1 Papcr No. 4455, Scientific Journal Series, Minnes)ta Agricultural 
Experiment Station, 
A. J. LXNCK andC, A, SVeANSON, Plant and Soil 12, 57 (1960). 
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d a r k  per iod  (12 h).  M a x i m u m  l igh t  i n t ens i ty ,  a t  t he  p l a n t s  
was 1300 f . c .  The  p l a n t s  used  h a d  pods  12 days  p a s t  
an thes i s .  The  f i rs t  b l o o m  node  leaf  o f ' e ach  of four  p l a n t s  
was  inse r t ed  in to  a glass m a n i f o l d  c h a m b e r  a n d  sealed 
w i t h  p las t i c  clay. The  pressure  in t he  c h a m b e r  was redu-  
ced to  80 m m  m e r c u r y  a f t e r  w h i c h  i t  s lowly r e t u r n e d  to  
a t m o s p h e r i c  pressure .  R a d i o a c t i v e  c a r b o n  d ioxide  (Ca40~) 
was g e n e r a t e d  f rom BaC1403 a n d  a l lowed to  e n t e r  t he  
sealed man i fo ld  c h a m b e r .  150 ~]c of C a* was suppl ied  to  
t h e  c h a m b e r .  T h e  leaves  were  a l lowed to  p h o t o s y n t h e s i z e  
in  l i gh t  a t  850 f. c. for 3 h.  A t  t h e  end  of t h i s  pe r iod  t h e  
c o n t e n t s  of t h e  man i fo ld  were  f lushed  i n to  a 20 % K O H  
solu t ion .  

The  p l a n t s  were  d iv ided  in to  six p a r t s  : t h e  leaf  to  w h i c h  
t h e  ca402 was  suppl ied  ( ' supp ly  leaf ' )  ; t h e  s t e m  a n d  l eaves  
a b o v e  t h e  f i rs t  b loom node  ( ' s t em a b o v e ' ) ;  t h e  s t e m  a n d  
leaves  be low t h e  f i r s t  b loom node  ( ' s t em below') ,  t h e  
roo t s ;  t h e  ca rpe l ;  a n d  t h e  ovules.  T h e  p l a n t  p a r t s  were  
h a r v e s t e d ,  f rozen a n d  m a c e r a t e d  in l iqu id  n i t rogen ,  a n d  
t h e  p o w d e r e d  m a t e r i a l  dr ied  for 24 h a t  60°C. T he  dr ied  
p l a n t  m a t e r i a l  was  e x t r a c t e d  w i t h  80 % e t h a n o l  a n d  f i l ter-  
ed  t h r o u g h  XVha tman  no. i f i l te r  paper .  T h e  r e s u l t i n g  
e x t r a c t s  were  b r o u g h t  to  a v o l u m e  of 50 ml,  a n d  2 m l  
a l i quo t s  were  r e m o v e d ,  t a k e n  to  d r ynes s  in  1- inch p l a n c h -  
ets ,  a n d  c o u n t e d  in  a p r o p o r t i o n a l  coun te r .  

Results and Discussion. C a r b o n - 1 4  a c t i v i t y  in  t h e  p l a n t  
p a r t s  is g iven  in T a b l e  I. A b o u t  90 % of t h e  C 14 a c t i v i t y  
was  local ized in  t he  pod  (carpel  p lus  ovules) .  R e l a t i v e l y  

Tab. I. The distribution of 80% ethanol soluble carbon-14 labeled 
compounds in diffcrent parts of Pisum sativum 

Plant part CPM x l0 ~ S~% % C 14 translocated 

Carpel 546 =k 28 31 I --90 (pod) 
Ovules 1031 -4- 4 59 [ 
Stem above 68 q- 38 4 
Stem below 83 + 38 5 
Roots 14 -¢- ~6 1 
Total 1742 :[: 4 - -  
Applied leaf 7879 -4- 8 - -  

Each value is the average of the counts made from the respective 
part of 4 plants. 

S xlOO 
S~% = 

I/~ Avg. cPM 

Tab. II. The identification of sugars in extracts of Pisum sativum 

Extract 
Leaf Carpel Ovules 

Compound D 1 • Dz Dz D~ 

Sucrose 9.9 9.9 9.3 10.0 
Fructose 15.5 O 0 0 
Glucose 19.0 0 0 0 

D a = distance in inches of the spot from the origin developed with 
p-anisidine-PO 4. D 2 ~ distance in inches of the spot from origin 
located by measurement of radioactivity. 

l i t t l e  ( 1 % )  of t he  C14-1abeled c o m p o u n d s  was found  in t h e  
roo ts  a n d  9 % of t he  t r a n s p o r t e d  c a r b o n - t 4  was  f o u n d  in 
t h e  s t e m  a n d  t he  leaves  (StA a n d  StB). A l iquo t s  of t h e  
8 0 %  e t h a n o l  e x t r a c t s  f rom t h e  ' s upp ly  leaf ' ,  f rom t h e  
carpel ,  a n d  f rom t h e  ovu les  of i n d i v i d u a l  p l a n t s  were  
s p o t t e d  on  W h a t m a n  no  1 f i l ter  p a p e r  a n d  sub j ec t ed  to  
descend ing  c h r o m a t o g r a p h y  in a n - b u t a n o l  : e thano l  (95%) : 
w a t e r  so lven t  52:32:16.  Fo l lowing  40 h of d e v e l o p m e n t  
a t  a t e m p e r a t u r e  of a b o u t  7 5 ° F  t h e  p a p e r s  were  s p r a y e d  
w i t h  p - a n i s i d i n e - P O  4 a n d  deve loped  a t  95°F  3. S t r ips  
(11/~ in. wide) f rom these  c h r o m a t o g r a m s  were a n a l y z e d  
w i t h  a s t r i p  s c a n n e r  a t t a c h e d  to  a gas  flow Geiger  c o u n t e r  
w i t h  a mic romi l  w i n d o w  (150 mg/cm2).  T h e  d i s t ance  f rom 
t h e  or igin to  t h e  spo t s  deve loped  w i t h  p -an i s id ine-PO~ 
a n d  t h e  d i s t a n c e  f r o m  t h e  or ig in  to  t h e  zones  of r ad io -  
a c t i v i t y  was  m e a s u r e d  (Table  I I ) .  U n l a b e l e d  sucrose,  
f ructose ,  a n d  glucose were  t e n t a t i v e l y  iden t i f i ed  in  t h e  
ca rpe l  b y  t h e i r  color  d e v e l o p m e n t  a n d  sucrose  was  f o u n d  
to  be  loca ted  a t  t h e  s ame  d i s t a n c e  (D2) as  t h e  ' k n o w n '  
sucrose  f rom i ts  r ad ioac t i v i t y .  R a d i o a c t i v e  sucrose  was  
also f o u n d  to  be  p r e s e n t  in  t he  ovu les  a n d  in  t he  ' s upp ly  
leaf '  fol lowing t h e  3 h per iod.  W i t h  t h e  a l i quo t  used,  on ly  
r a d i o a c t i v e  sucrose  was  found  in  these  t w o  p l a n t  pa r t s .  
An a l i quo t  of t h e  e x t r a c t  f rom t h e  ca rpe l  was  t r e a t e d  w i t h  
a 1 %  so lu t ion  of inve r t a se ,  t h e n  t w o - d i m e n s i o n a l l y  co- 
c h r o m a t o g r a p h e d  w i t h  glucose a n d  f ruc tose  us ing  n-  
b u t a n o l  : e thano l  (95 %)  :wate r  (52:32:16) a n d  p h e n o l : w a -  
t e r  (4:1) as  t he  so lven t  sys tems .  

O n l y  r a d i o a c t i v i t y  in  t h e  glucose a n d  f ruc tose  'posi-  
t i ons '  was  found.  These  resu l t s  sugges t  t h a t  sucrose  is 
t h e  p r inc ipa l  fo rm of suga r  a c c u m u l a t e d  in t h e  leaf  a n d  
m a y  also be t h e  fo rm in which  t h e  p h o t o s y n t h a t e  is t r a n s -  
loca ted  to  t he  pod  in Pisum sativum d u r i n g  t he  3 h 
per iod.  Th i s  f ind ing  is in  a g r e e m e n t  w i t h  t h a t  found  for 
g rape  4, a n d  for s o y b e a n  5. The  s imi l a r i t y  of t he  d i s t r ibu -  
t ion  p a t t e r n  for labeled  p h o t o s y n t h a t e  a n d  p h o s p h o r u s -  
322 suggests  t h a t  t he  con t ro l l i ng  m e c h a n i s m  r e l a t i ng  t he  
' l oad ing '  of c o m p o u n d s  in to  t he  p h l o e m  in t he  leaf  a n d  
t he  t r a n s l o c a t i o n  to  si tes of u t i l i za t ion  in r e m o t e  o rgans  
m a y  be  p a r t i a l l y  s imilar .  

Zusammen/assung. Es  wurde  eine s t a r k e  V e r s c h i e b u n g  
des ca*-Antei ls  des  Achse lb l a t t e s  y o n  Pisum sativum zur  
F r u c h t  h i n ,  die in de r  Achse l  dieses ]31attes en t sp r i ng t ,  
b e o b a c h t e t .  Bis  zu 9 0 %  des  C 14 ( 8 0 %  Alkoho l f r ak t ion )  
der  P f l anze  b e f a n d  s ich n a c h  3 h in  de r  F r u c h t .  Der  H a u p t -  
an te i l  des C am dieses B la t t e s ,  der  Hiilse u n d  de r  S a m e n -  
an l agen  wurde  im R o h r z u c k e r  festgestel l t .  
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P o l i o v i r u s  P r o d u c t i o n  in H e L a  Cel l s  in  P r e s e n c e  
of  C o l c h i c i n e  

P r e v i o u s l y  t h e  ef fec t  of cotchic ine  o n  po l iov i rus  pro-  
d u c t i o n  was  i n v e s t i g a t e d  in  M a i t l a n d  cu l tu re s  of R h e s u s  
kidneyX). T h e  b e h a v i o u r  of h y d r o l y t i c  e n z y m e s  was  also 

i n v e s t i g a t e d  1, b u t  n o t  t h e  cy to log ica l  changes .  I n  t h i s  
p r e l i m i n a r y  r e p o r t  we descr ibe  biological  f ind ings  o n  
h u m a n  carc ino  m a 1 cells (HeLa)  t r e a t e d  w i t h  la rge  dose of 
t h e  a n t i m i t o t i c .  T h e  cells were  s u b c u l t u r e d  w i t h  c o m p l e t e  
m e d i u m  2 in ro l ler  tubes ,  or  covers l ip  cu l tu res .  

1 E. Kovics, Exper. 14, 295 (1958). 


