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lead c i t r a t e  ~2, a n d  v iewed u n d e r  a Phi l l ips  200 E.M. 
Seeds f rom the  same  source were g lued  to  E.M. s tubs  
and  coa ted  s equen t i a l l y  w i t h  100 ~_ t h i c k  layer  of c a r b o n  
and  gold a n d  v iewed w i t h  a Cambr idge  s te reoscan  $4. 

U n d e r  b o t h  t h e  l igh t  microscope  a n d  S.E.M., i t  was 
v e r y  a p p a r e n t  t h a t  t he  t a x a  i nves t i ga t ed  fall i n to  2 
groups  w i t h  respec t  to  t h e i r  seed coa t  s t ruc tu re ,  papi l -  
la te  and  smooth .  However ,  w i t h i n  b o t h  of these  categor ies  
it is a p p a r e n t  also t h a t  pap i l l a t i on  is of 2 types ,  as is t he  
n a t u r e  of t he  so cal led s m o o t h  seeded group.  

The  2 t ypes  of pap i l lae  p r e s en t  are i l l u s t r a t ed  in 
F igures  2 a n d  4. I n  one t he  whole  of t he  ep ide rma l  cell 
appea r s  to  be  modi f i ed  in to  a pap i l l a  a n d  is s u b s t a n t i a l l y  
t h i c k e n e d  on  i ts  ou te r  wall. Th i s  is no t i ceab le  u n d e r  
l igh t  microscope  sect ions  F igure  8 and  also t h e  l ayered  
s t r u c t u r e  is c lear ly  v is ib le  u n d e r  t r a n s m i s s i o n  E.M. 
(Figure  12). The  o t h e r  t y p e  of pap i l l a t ion ,  for conven ience  
refer red  to as sub-pap i l l a te ,  invo lves  on ly  p a r t  of t he  cell 
wal l  (Figure  4). The  cen t r a l  reg ion  of t h e  o u t e r m o s t  p a r t  
of t he  ep ide rma l  cell is modi f ied  in to  a papi l la ,  b u t  t h e  
surface  also a p p e a r s  to  be  foveola te  (Figures  3 a n d  4). 

Keys to Figures 1-12 

Seed coat structure Species Figures 
Papillate E. glandulosum 1, 7 

E. platyphyllum Rydb. 2, 8, 12 
E. hornemannii Reiehenb. 2, 8, 12 
E. clavatum Trel. 2, 8, 12 

Sub-papillate E. paniculat~m Nutt. 3, 9 
E. hirsutum 3, 9 
E. anagallidiJolium Lain. 3, 9 
E. davuricum Fisch. 4, 8 
E. leptophyllum Rat. 4, 8 
E. palustre L. 4, 8 
E. palustre vat. grammadophyllum 4, 8 
E. palustre vat. monticolor 4, 8 

Smooth E. angusti[olium L. 6, 11 
E. lati]olium L. 6, 11 

Foveolate E. lactiflorum Hausskn. 5, 10 
E. alpinum var. alpinum 5, 10 
E. luteum Pursh 5, 10 

In  t he  case of E. glandulosum, t he  pap i l lae  are  a r r a n g e d  
in rows and  h a v e  2 a lmos t  foveola te  cells b e t w e e n  t h e m  
m a k i n g  t h i s  t a x o n  p a r t i c u l a r l y  d i s t inc t ive .  A t  the  same  
t ime,  however ,  t he  pap i l l a  is a comple te  cell, no t  j u s t  a 
modi f ied  ou t e r  wal l  (Figures 1 a n d  7). 

The  s m o o t h  or non -pap i l l a t e  seed coa t  t y p e  is of 
2 forms (Table,  F igures  5 and  6). One as is exempl i f ied  b y  
E. lati[olium and  E. angust i[ol ium is on ly  superf ic ia l ly  
s cu lp tu red  (Figure  6) whereas  t h e  o t h e r  is foveola te ,  t h e  
cen t r e  of t he  cell be ing  s u n k e n  and  s o m e w h a t  a lveo la te  
in i ts  scu lp tur ing .  I n  sect ions  (Figures  7-11) these  seed 
surfaces,  especial ly  t he  ep ide rma l  cells, are v e r y  dif- 
ferent .  The  la t i /o l ium-angust i fo l ium t y p e  ha s  u n t h i c k e n e d  
ou te r  wal l  (Figure 11), whereas  t he  foveola te  types  h a v e  
e x t r e m e l y  t h i c k e n e d  ou te r  wall, a lmos t  to  t he  e x t e n t  
t h a t  t he  ep ide rma l  cell c o n t e n t s  are exc luded  (Figure  10). 

The  d i s t i nc t  dif ferences  be tween  these  seed coa t  t ypes  
ind ica tes  a possible  genet ic  d i s c o n t i n u i t y  b o t h  w i t h i n  
a n d  be tween  species. I f  t he  genet ic  r e l a t ionsh ip  be tween  
d i f fe ren t  seed coa t  morpholog ies  is a s imple  one, a n d  
the re  is eve ry  reason  to  t h i n k  so because  of t he  Iack of 
' i n t e r m e d i a t e '  forms,  t h e n  i t  shou ld  be  possible  to  
d e m o n s t r a t e  b iochemica l  af f in i t ies  be tween  t axa .  Such  
inves t iga t ions  are u n d e r w a y  based  on  t he  a b o v e  f ind ings  
w i t h  respec t  to  t he  f l avono id  and  i soenzyme profi les of 
t he  t a x a  inves t iga ted .  

Rdsumd. Nous  avons  examin6  au  M E B  et  au micro-  
scope o rd ina i re  l ' @ i d e r m e  de la gra ine  de 17 formes  du  
genre  Epi lob ium p r o v e n a n t  de l 'Am~r ique  du  N a r d  et  
relev6 l 'u t i l i~ et  la va l eu r  t a x o n o m i q u e  et  g6n6t ique  des 
donn~es  ob t enues  d a n s  le cadre  du  genre.  
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Inhibit ion of Neisseria catarrhalis  NE-11 T r a n s f o r m a t i o n  

The  i n c o r p o r a t i o n  of an t ib io t i c s  or o the r  chemica l  
i nh ib i t o r s  i n t o  t r a n s f o r m a t i o n a l  m i x t u r e s  has  been  
inc reas ing ly  r epo r t ed  in r ecen t  years.  These  s tud ies  h a v e  
d e m o n s t r a t e d  t he  i m p o r t a n c e  of t he  i n v o l v e m e n t  of 
cel lular  processes  as ene rgy  u t i l i za t ion  a n d  pro te in ,  DNA,  
R N A ,  or cell wal l  syn thes i s  in  t h e  process  of t r a n s f o r m a -  
t ion.  

T h a t  D N A  u p t a k e  is m e d i a t e d  b y  an  ene rgy- requ i r ing  
process  was f i rs t  d e m o n s t r a t e d  b y  STUY 1 w h e n  he  
showed t h a t  Hemophi lus  in/ luenzae t r a n s f o r m a t i o n  could 
be  i n h i b i t e d  w i t h  e i the r  2 ,4 -d in i t ropheno l  or sod ium 
arsena te .  STRAUSS ~ found  t h a t  cyanide ,  a n  i n h i b i t o r  of 
aerobic  energy-y ie ld ing  reac t ions  a n d  of m e m b r a n e  
t r a n s p o r t  r equ i r i ng  energy,  could b lock  t r a n s f o r m a t i o n  of 
Baci l lus  subtil is a p p a r e n t l y  b y  p r e v e n t i n g  t he  t r a n s p o r t  
of pa2 D N A  in to  t h e  c o m p e t e n t  cell. Th i s  led h i m  to 
be l ieve  t h a t  t r a n s f o r m i n g  D N A  in  i ts  DNase - in sens i t i ve  
s tage was no t  necessar i ly  ins ide  t h e  cell b u t  m a y  be 
loca ted  in an  e x t r a m e m b r a n a l  space b e n e a t h  t he  cell wall. 

LIE a and  JYSSUM 4 agreed t h a t  a n  ene rgy  source, as well  
as a c e r t a i n  level  of me tabo l i c  ac t iv i ty ,  was  r equ i red  for 
t he  t r a n s f o r m a t i o n  of Neisseria meningi t idis .  JYssuM 4 
showed th i s  b y  t h e  f ind ing  t h a t  d i n i t r o p h e n o l  i n h i b i t e d  
N.  meningi t id is  t r a n s f o r m a t i o n .  

Chloramphenico] ,  a n  a n t i b i o t i c  w h i c h  inh ib i t s  t he  
t r a n s f e r  of a m i n o  acids f rom a m i n o a c y l  t r a n s f e r  R N A  to  a 
growing  p o l y p e p t i d e  cha in  5, has  been  shown  b y  m a n y  
inves t iga to r s  to  i n h i b i t  t he  d e v e l o p m e n t  of competence .  
This  resu l ted  in a reduced  f r equency  t r a n s f o r m a t i o n  in 

1 j .  H. STUY, J. gen. Microbial. 29, 537 (1962). 
2 N. STRAUSS, J. Bact. /Of, 35 (1970). 
a S. LIE, Acta path. microbial, scand. 64, 119 (1965). 
4 K. JYssu~, Acts path. microbial, stand. 77, 477 (1969). 
5 B. D. DAvis, R. DULB~CCO, H. N. BIsE~, H. S. GINSBERG and 

W. B. WOOD, Microbioiogy (Harper and Row, New York 1973). 
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Tab le  I. Effec t  of eb io ramphen ieo l  ~ o n  in t raspec i f ie  S T R  t r a n s f o r m a t i o n  of Neisseria catarrhalis NE-11  

EXPERIENTIA 30/10 

Fina l  c o n c e n t r a t i o n  of ch lo r amphen i eo l  T w i t h o u t  c h l o r a m p h e n i c o l  T wi th  ch lo r amphen i co l  Loss of T Ave rage  T toss 
(~g/ml) (%) ~ (%) (%) (%) 

0.10 1.37 0.96 29.9 18.0 
0.10 1.15 0.96 16.5 
0.10 0.26 0.24 7.7 
1.0 1.71 1.05 38.6 38.6 
1.0 2.13 1.31 38.5 
2.5 1.93 0.83 57.0 60.9 
2.5 0.21 0.11 47.6 
2.5 0.21 0.07 66.7 
2.5 1.15 0.50 56.5 
2.5 0.26 0.06 76.9 
5.0 0.21 0.03 85.7 87.6 
5.0 1.37 0.18 86.9 
5.0 1.82 0.18 90.1 

The  m i n i m a l  inh ib i t ion  c o n c e n t r a t i o n  of ch lo r amphen i eo l  for  Neisseria ccctarrhalis NE-11  was  f o u n d  to be  0.09 ~zg/ml. ~ T, t r a n s f o r m a t i o n  ( % )  

pneumococcus  1, 6, H .  i~]luenzae i, ~ 9, streptococci16,11, B. 
subti l isi2 i4 a n d  N .  me~ingi f id i s  ~. 

The  func t ion  of t he  cell wal l  in the  t r a n s f o r m a t i o n  
process has  also been  examined .  D-cycloserine, an  an t i -  
biotic,  is k n o w n  to ac t  as an  a n t i m e t a b o l i t e  caus ing  t he  
in te r fe rence  of ear ly  reac t ions  in  t he  f o r m a t i o n  of cell 
wal l  g lycopept ide  ~. 1RANHAND and  LICHSTEIN s found  
t h a t  D-cycloserine in concen t r a t i ons  no t  a f fec t ing  cell 
v i ab i l i t y  has  no i n h i b i t o r y  effect  on  compe tence  develop-  
m e n t  of H.  in/ luenzae b u t  a t  concen t r a t i ons  g rea te r  t h a n  
5 ~zg/ml did  i nh ib i t  growth.  Since D-cycloserine inh ib i t s  
the  DL-alanine racemase  and  D-alanyl-D-alanine s y n t h e t -  
ase enzymes  invo lved  in cell wal l  synthes is ,  t h e y  pos tu l a t ed  
t h a t  the  b iochemica l  processes in H.  in / luenzae necessa ry  
for compe tence  d id  no t  require  these  enzymes  no r  
reac t ions  requ i r ing  p y r i m i d i n e  nucleot ide  as b i o s yn the t i c  
car r ier  molecules.  

R A N H A N D  a n d  L I C H S T E I N  i5 r e p o r t e d  t h a t  p e r i o d a t e  

g r e a t l y  r e d u c e d  t r a n s f o r m a t i o n  o f  H .  i n / l uenzae  a n d  
p r e v e n t e d  t h e  d e v e l o p m e n t  o f  c o m p e t e n c e .  T h i s  c o m p o u n d  
d i d  n o t  e f f e c t  t h e  t r a n s f o r m i n g  D N A  i t s e l f  a n d  h a d  n o  

e t f e c t  w h e n  a d d e d  a f t e r  e x p o s u r e  o f  c o m p e t e n t  c e l l s  t o  

DNA.  T h e y  concluded t h a t  pe r ioda te  somehow a l te r s  
D N A  b i n d i n g  site(s) or  p reb ind ing(s )  so t h a t  t he  cell can  
no t  i r r evers ib ly  b i n d  t r a n s f o r m i n g  DNA. 

Th i s  pape r  concerns  i tself  w i t h  t he  s t u d y  of i n h i b i t i o n  
of in t raspec i f ic  s t r e p t o m y c i n  t r a n s f o r m a t i o n  us ing  var ious  
me tab  Dlic inh ib i to r s  aga in s t  p ro t e in  and  cell wal l  syn thes i s  

6 M. S. F o x  a n d  R. D. HOTCHKISS, Na tu re ,  Lond .  779, 1322 (1957). 
7 G. LEIDY, I. JAFFEE a n d  H.  E.  ALEXANDER, Proc.  Soc. exp. Biol. 

Med. 111, 725 (1962). 
s j .  M. RANHAYD a n d  H.  C. LlCHSTEIN, J .  gen. Microbiol.  55, 37 

(1969). 
9 H,  T. SI'ENCSR a n d  R. M. HERRIOTT, J-- Bac t .  90, 911 (1965). 

10 R. PAKULA, J .  CYBULSKA a n d  W. WALCZAK, A c t a  mierobiol ,  poi.  
72, 245 (1963). 

11 j .  M. RANHAND, T. S. THEODORE a n d  R. M. COLE, J .  Baet .  104, 
360 (1970). 

12 A. AKRIGG, S. R. AYAD a n d  C. R. BARKER, Biochem.  b iophys .  Res. 
C o m m u n .  28, 1062 (1967). 

13 f. C. FELKNER a n d  O. W v s s ,  B iochem.  b iophys .  Res. C o m m u n .  
41, 901 (1970). 

1~ F. E. YOUNC a n d  J .  SPIZlZEN, J .  Bac t .  86, 392 (1963). 
1~ j .  M. RANHA~D a n d  H.  C. LlCHST~IN, J .  Bac t .  92, 956 (1966). 

Tab le  If .  Effec t  of sod ium pe r ioda t e  ~ (NalO4) on  in t raspee i f i c  S T R  t r a n s f o r m a t i o n  of Neisseria catarrhalis NE-11  

F ina l  c o n c e n t r a t i o n  of N a I Q  T w i t h o u t  Na lO~ T wi th  N a l O  4 Loss of T A v e r a g e  T loss 
(M) (%)b (%) (%) (%) 

0.001 1.08 1.63 0 0 
0.001 0.14 0.36 0 
0.001 0.57 1.08 0 
0.002 0.90 0.43 52.2 70.3 
0.002 2.05 0.24 88.3 
0.005 2.42 0.29 88.0 80.7 
0.005 2.42 0.24 90.1 
0.005 1.43 0.61 57.3 
0.005 1.86 0.45 75.8 
0.005 2.05 0.16 92.2 
0.01 1.07 0.12 88.8 85.1 
0.01 0.14 0.03 78.6 
0.01 0.50 0.06 88.0 
0.02 1.86 0.0 100.0 100.0 
0.02 0.90 0.0 100.0 

* The  m i n i m a l  inh ib i t ion  c o n c e n t r a t i o n  of sod ium pe r ioda t e  for  Neisseria catarrhalis NE-11 was  f o u n d  to be  2.5 • 10 -a M.  b T, t r a n s f o r m a -  
t ion (%).  
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as well as energy  m e d i a t e d  processes: The  resu l t s  o b t a i n e d  
in th i s  research  has  been  c o m p a r e d  to o the r  well  k n o w n  
t r a n s f o r m a t i o n a l  sys t ems  to  d e t e r m i n e  if di f ferences  
could be de tec ted .  

Materials and methods. The  p rocedure  used for t he  
p r e p a r a t i o n  and  i so la t ion  of s t r e p t o m y c i n  (STR) r e s i s t an t  
m u t a n t  was  s imi la r  to  o the r  invest igators16,1L Trans -  
f o rma t iona l  e x p e r i m e n t a t i o n  has  been  descr ibed  elsewhere 
w i t h  mod i f i ca t ion  for t he  S T R  m a r k e r  is. S e r u m  was no t  
emp loyed  in the  d e v e l o p m e n t  of c o m p e t e n t  cells and  
t r y p t i c a s e  soy b r o t h  w i t h  added  yeas t  e x t r a c t  (0.35 %) was 
a lways  used in t he  t r a n s f o r m a i o n  m i x t u r e  w i t h  STIR 
DNA.  The  m i n i m a l  i n h i b i t o r y  c o n c e n t r a t i o n  of chlor-  
amphenico l ,  sod ium per ioda te ,  a n d  D-cycloserine were 
d e t e r m i n e d  accord ing  to  t he  m e t h o d  of GROOVE and  
I:~ANDALL 19. C o m p e t e n t  cells were exposed to  these  
c o m p o u n d s  (ch loramphenico l ,  D-cycloserine, and  sod ium 
per iodate)  for on ly  30 ra in  du r ing  t he  l a t t e r  pare  of t he  
log phase.  F r o m  th i s  po in t ,  t h e  t r a n s f o r m a t i o n  was 
comple t ed  as descr ibed  18. For  t he  d i n i t r o p h e n o l  experi-  
men t ,  t he  c o m p o u n d  a t  a p resc r ibed  c o n c e n t r a t i o n  was 
added  d i rec t ly  to  t he  t r a n s f o r m a t i o n a l  mix ture .  

Results and discussion. V a r y i n g  c o n c e n t r a t i o n s  of 
c h l o r a m p h e n i c o l  were added  to  N. catarrhalis NE-11  cells 
g rowing  in t he  c o m p e t e n c e  d e v e l o p m e n t  phase  (log 
phase)  because  th i s  phase  is t i le one m o s t  a f fec ted  b y  
inh ib i t o r s  of p ro t e i n  syn thes i s l ,  8,~~176 D N A  was 
t h e n  a d d e d  a f t e r  30 m i n  exposure  to  t he  inh ib i to r .  The  
resu l t s  of i n d e p e n d e n t  e x p e r i m e n t s  of va r ious  concen t r a -  
t ions  of c h l o r a m p h e n i c a l  are shown  in Tab le  I. Con- 
c e n t r a t i o n s  of c h l o r a m p h e n i c o l  r a n g i n g  f rom 0.10 to 5/zg/  
ml  caused increas ing  i n h i b i t i o n  in t r a n s f o r m a t i o n  
f r equency  f rom 18.0 to  87.6% respec t ive ly  w i t h o u t  

16 B. W. CATLIN, J. Bact. 79, 579 (1960). 
17 j .  MARMUR, J. mol. Biol. J, 208 (1961). 
18 R. B. OTERO, Experientia 28, 484 (1972). 
1, D. C. GROOVE and W. A. RANDALL, Medical Encyclopedia Inc., 

N.Y. (1965). 
20 A. To~Asz and S. M. BEISER, J. Bart. 90, 1226 (1965). 
"~1 M. POLSlNELZI and S. BARLATI, J. hen. Microbiol. dg, 267 (1967). 
22 D. PERRY, J. BACT. 709, 1014 (1972). 
~3 To whom reprint requests should be sent. Eastern Kentucky 

University Grant No. 05-03-422-41 was the sole support of this 
project and was given to the last author. 

loss in  cell v iab i l i ty .  These  resul t s  show t h a t  N. catarrhalis 
NE-11 S T R  t r a n s f o r m a t i o n  is d e p e n d e n t  on p ro t e in  
synthes is .  

Log phase  cells were exposed to  v a r y i n g  c o n c e n t r a t i o n s  
of sod ium pe r ioda te  in a s imi la r  m a n n e r  as t he  chlor-  
amphen ico l  e x p e r i m e n t  to  d e t e r m i n e  if cell wal l  a l t e r a t ion  
would  affect  t r a n s f o r m a t i o n a l  f r equency  of N. catafrhalis 
NE-11.  The  resu l t s  of i n d e p e n d e n t  s tud ies  t h a t  sod ium 
pe r ioda t e  c o n c e n t r a t i o n s  r a n g i n g  f rom 2 X l0  -3 M to  
2 • 10 .2 M caused a m a r k e d  decrease  in  t he  n u m b e r  of 
t r a n s f o r m a n t s  (Table  I I )  w i t h o u t  loss in  v iab i l i ty .  
A p p a r e n t l y  t he re  are s i tes  p re sen t  on  t h e  cell wal l  
surface of N. catarrhalis NE-11  wh ich  i lecess i ta te  t r ans -  
f o r m a t i o n  as h a v e  been  shown  w i t h  o the r  sys t ems  15, 21, 2, 

D-cycloserine i n h i b i t i o n  was conduc t ed  s imi la r  to  t he  
ch lo r amphen i co l  e x p e r i m e n t  to  d e t e r m i n e  if an  an t i -  
m e t a b o l i t e  which  in ter feres  w i t h  t he  f o r m a t i o n  of 
g lycopept ides  w i t h i n  t he  cell wal l  would in te r fere  w i t h  
N. catarrhalis NE-11 in t raspec i f ic  t r a n s f o r m a t i o n .  Only  
1 c o n c e n t r a t i o n  of the  an t ib io t i c  was  used (5000 ~g/ml). 
An average  of 3 d i s t i nc t  e x p e r i m e n t s  showed 66.5% 
reduc t i on  of t r a n s f o r m a t i o n  w i t h o u t  a n y  loss of cell 
v iab i l i ty .  

In  t he  d i n i t r o p h e n o l  expe r imen t ,  t he  i n h i b i t o r  was 
added  d i rec t ly  to  t he  t r a n s f o r m i n g  mix tu re .  As in t he  
D-cycloserine expe r imen t ,  on ly  1 c o n c e n t r a t i o n  of d in i t ro-  
p h e n o l  was  used (0.03 M).  A 100% i n h i b i t i o n  of t r a n s -  
f o r m a t i o n  was obse rved  w i t h o u t  loss of cell v iab i l i ty .  
This  ind ica tes  t h a t  poss ib ly  t he  D N A  which  has  become  
DNAse  insens i t ive  du r ing  t r a n s f o r m a t i o n  has  no t  passed  
t he  cell m e m b r a n e  b u t  m a y  be  t r a p p e d  in t he  ex t ra -  
m e m b r a n e  space u n d e r  t he  cell wall1, 2. 

Zusammen/assung. Nachweis ,  dass  die T r a n s f o r m a t i o n  
von  Neisseria catarrhalis sich m i t  A n t i b i o t i k a  und  
Chemika l i en  h e m m e n  l~isst, die ihrerse i t s  die Eiweiss-  
u n d  Ze l lwandsyn these  h e m m e n .  D a r a u s  wi rd  geschlossen, 
dass  Eiweiss-  u n d  Ze l lwandsyn these  zur  T r a n s f o r m a t i o n  
n6 t ig  sind.  
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The  he terospeci f ic  cells o b t a i n e d  b y  the  nuc lea r  t r a n s -  
p l a n t a t i o n  b e t w e e n  Amoeba proteus (P) a n d  Amoeba 
amazonas ( A ) a r e  non-v iab le .  I n  t he  he te ro t rans fe r s ,  P 
nuc leus  i n t r o d u c e d  in to  the  enuc lea te  A cells (PnAe) 
a lways  resu l t  ill t h e  d e a t h  of such  ceils w i t h i n  24 h. On 
t h e  o the r  h a n d ,  w h e n  A nucleus  is i m p l a n t e d  in to  an  
enuc lea te  P cell (A~Pc), t he  h y b r i d s  die w i t h i n  15-20 days  
w i t h o u t  a n y  divis ion.  These  AnPo ceils e x h i b i t  normal ,  
v is ib le  cell ac t iv i t i es  for 6-8  days  a f te r  t h e y  are m a d e  
h y b r i d s  b u t  g radua l ly  fail to  c a p t u r e  food o rgan i sms  a f te r  
t h a t  per iod.  Thus  i t  seemed of i n t e r e s t  to  i nves t i ga t e  
w h e t h e r  t he re  are a n y  changes  in t he  s y n t h e t i c  a c t i v i t y  
of nuc lea r  p ro t e in s  and  R N A  in these  in terspeci f ic  
amoebae .  

Th i s  r epo r t  is concerned  w i t h  the  d e t e r m i n a t i o n  of the  
label led  nuc lea r  p r o t e i n  c o n t e n t  a n d  t he  k ine t ics  of 8H- 
u r id ine  i n c o r p o r a t i o n  in t he  nucle i  of AnPe h y b r i d s  a t  
d i f fe ren t  per iods  of t ime.  

Materials and methods. Amoeba proteus a n d  Amoeba 
amazonas were cu l tu red  accord ing  to t he  m e t h o d  of 
PRESCOTT a n d  CARRIER 1. Amoeba amazonas was col lected 
b y  Dr. D.M.  PRESCOTT f rom the  R i v e r  Amazon .  All the  
cu l tu res  were m a i n t a i n e d  a t  22 i 1 ~ 

Tetrahymena pyri/ormis were g rown e i the r  on 2% 
p ro t eose -pep tone  c o n t a i n i n g  251zc/ml ot aH-lysine (L- 
lysine 4 H a ;  7.0 C i /mM,  Schwarz  B io resea rch  Inc. ,  
Orangeburg ,  N.Y.) and  25 ~Ci/ml of a i l - leucine  (L-leucine 
4, 5-H3;  45 Ci /mM,  New E n g l a n d  Nuc lea r  Corp., Bos ton ,  
Mass.) or on s y n t h e t i c  m e d i u m  2 c o n t a i n i n g  50 ~Ci/m] of 
t r i t i a t e d  u r id ine  (29 Ci/mM, R a d i o c h e m i c a l  Centre,  
Amersham) .  
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(Ed. D. PRESCOTT; Academic Press, New York 1964), vol. 2, p. 85. 
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