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m e n t a l  period,  25% of p l a n t s  died. The  p l a n t s  wh ich  
were g rown a t  Ni  21 and  Ni 28 levels h a d  also deve loped  
s l ight  chlorosis  w i t h  necro t ic  lesions on  t he  leaves,  
pe t io l  and  s tem.  Such  lesions were more  in t o m a t o  p l a n t s  
g rown a t  Ni  28 t h a n  those  a t  Ni  21 level.  The  s t em of these  
p l a n t s  were s l ight ly  b e n t  a t  one side. The  disease s y m p t o m s  
were v e r y  mi ld  mosaic  w i t h  severe chlorosis  of y o u n g  
leaves  a t  Ni 28 a n d  Ni 35 level, b u t  a t  Ni  21 level  t h e  
disease s y m p t o m s  consis ted  of mi ld  chlorosis  w i t h  mosaic.  

The  resu l t s  g iven  in t he  Tab le  show t h a t  levels of nickel  
which  increased  v e g e t a t i v e  g r o w t h  also increased  t h e  
p o t a t o  v i rus  X c o n c e n t r a t i o n  (up to  Ni  24). Excess  of Ni  
caused  s t u n t i n g  of t he  p lan t s .  Inc rease  in level  of Ni  
caused  a p r o p o r t i o n a t e  s t u n t i n g  of t he  p lan t s .  I t s  effect  
on  v i rus  concen t r a t i on ,  however ,  was  no t  p ropo r t i ona t e .  
I t  has  also been  obse rved  t h a t  t he  n i t r ogen  a n d  free 
amino  acid c o n t e n t s  were h igher  in h e a l t h y  t o m a t o  leaves  

t h a n  in diseased a t  each  t r e a t m e n t .  The  h igher  c o n t e n t  of 
n i t r ogen  a n d  a m i n o  acid were n o t e d  in h e a l t h y  t o m a t o  
p l a n t  leaf g rown a t  Ni  14. Twelve  amino  acids viz. 
arginine ,  a spa r t i c  acid, glycine, g lu t amic  acid, a lanine ,  
th reon ine ,  me th ion ine ,  val ine ,  prol in ,  t r y p t o p h a n ,  iso- 
leucine a n d  leucine were obse rved  in h e a l t h y  and  diseased 
t o m a t o  leaves.  The  c o n c e n t r a t i o n  of each  amino  acid va r i ed  
in t h e  h e a l t h y  an d  diseased leaves  growing a t  t h e  same 
level, b u t  t h e  n u m b e r  r e m a i n e d  t h e  same 7. 

Zusammen/assung. Der  Ef fek t  v o n  Nickel  (Ni) auf  die 
V e r m e h r u n g  des Kar to f f e tv i rus  in  der  T o m a t e n p f i a n z e  
(Lycopers icum e s c u l e n t u m  Mill cv. Marglobe)  wurde  
u n t e r s u c h t .  In  A b h ~n g i g k e i t  v o m  Nickel -Spiegel  n a h m  
sowohl  das  v e g e t a t i v e  W a c h s t u m  der  Pf lanze ,  der  Virus,  
wie s u c h  der  G e s a m t g e h a l t  a n  S t icks tof f  u n d  freien Amino-  
s~uren  zu. 
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Endosymbiotic Microorganisms in Cletus signatus Walker (Coreidae: Heteroptera) 

Symbios i s  b e t w e e n  insects  and  mic roo rgan i sms  is 
well k n o w n  1. The  bug  Cletus signatus W a l k e r  h a r b o u r s  i ts  
bac t e r i a l  s y m b i o t e s  in  t he  myce tome ,  which  is associa ted  
w i t h  t he  las t  sec t ion  of t he  midgu t ,  t he  ep i the l ia l  cells 
of wh ich  evag ina t e  to  fo rm 2 rows of caeca ~. S tudies  
dea l t  w i t h  here  were c o n d u c t e d  to d iscover  va r ious  
charac te r i s t i c s  of symbio t i c  mic roo rgan i sms  of C. signatus, 
t h e i r  mode  of t r a n s m i s s i o n  to progeny,  e l imina t ion  lead ing  
to a p o s y m b i o t i c  insec ts  and  t h e i r  p r o b a b l e  funct ions .  

S y m b i o t e s  were coccoid rod - shaped  bac t e r i a  b o t h  in 
cu l tu re  med ia  and  t i ssue  (Figures  A and  B), g ram-  
posi t ive ,  capsu la ted ,  spore - forming  and  mott le .  They  
hyd ro lysed  s tarch ,  ge la t in  and  casein and  ut i l ized 
sucrose, glucose and  m a n n o s e  w i t h o u t  p roduc ing  gas, b u t  
d id  no t  ut i l ize  xylose, a r ab inose  and  lactose.  C i t ra te  test ,  
r e d u c t i o n  of n i t r a t e s ,  p r o d u c t i o n  of a m m o n i a  f rom 
pep tone ,  Voges P r o s k a u e r  test ,  m e t h y l  red test ,  m e t h y l e n e  
blue  r e d u c t i o n  were posi t ive ,  whi le  indole  t e s t  and  
lec i th inase  tess were nega t ive .  They  f ixed n i t rogen  in 
JE•sEzq's a n i t rogen- f l ee  medium. (5.6 mg /g  sugar  in  
14 days).  T h e y  were f a t a l  to  guinea-pigs  in  h y p o d e r m a I  
in jec t ion  of a h e a v y  dose. On t he  basis  of above  cha rac t e r -  
ist ics t he  bac t e r i a  were ident i f ied  as v e r y  closely r e l a t ed  
to Bacillus cereus F r a n k l a n d ,  and  F r a n k l a n d  4 w i t h  ce r t a in  
differences,  and  were t e n t a t i v e l y  n a m e d  Bacillus cereus 
vat .  signatus. Serological  t es t s  c o n d u c t e d  conf i rmed  t h a t  
t he  cu l tu red  b a c t e r i u m  was s imi la r  to  those  found  in 
var ious  t issues.  

T ransmi s s ion  of b a c t e r i a  was found  to occur  t h r o u g h  
t h e  ovaries,  s ince t h e  smears  of ovaries ,  eggs a n d  haemo-  
l y m p h  showed t he  presence  of bac t e r i a l  symbio tes .  The  
p a t h w a y  of t r a n s m i s s i o n  is t h u s  f rom m y c e t o n e  to h a e m -  
o l y m p h  and  t h e n  to ovar ies  a n d  deve lop ing  oocytes.  
Symbio t e s  were also p r e sen t  in  t he  smears  of h a e m o l y m p h  
of ma le  bugs,  m a l p i g h i a n  t u b e s  of b o t h  male  and  female  
bugs,  and  testes ,  a l t h o u g h  in m u c h  less number s .  T h e  
cause  of such  a d i s t r i b u t i o n  is no t  k n o w n  a t  p resen t .  
BUCHNER'S 1 genera l i za t ion  t h a t  t r a n s m i s s i o n  in  he te ro -  
p t e r o n s  h a v i n g  m y c e t o n e s  in  t he  i n t e s t i ne  is a lways  
ex t e rna l  does n o t  hold  t r ue  in th i s  case. 

Cu l tu red  symbio t e s  were found  a u t o t r o p h i c  to  all 
essent ia l  v i t amins ,  w h e n  rea red  Oil a v i t amin - f r ee  me d i u m.  

Photomicrographs showing a) cultured symbiotes; b) symbiotes in 
smear of mycetomic tissue; • 500. 
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Q u a n t i t a t i v e l y  t h e y  syn thes i zed  0.08 ~g p a n t o t h e n i c  
acid a n d  0.18 Fg n i a c i n / m l  of cu l tu re  m e d i u m  in  48 h. 
T h e y  also syn thes i zed  0.9 m g  ascorbic  ac id /g  of m a n n o s e  
in 3 h. This  a m o u n t  was  r educed  to  0.1 mg /g  mannose ,  
w h e n  m y c e t o m a l  t i ssue  h o m o g e n a t e s  were t r e a t e d  w i t h  
1% k a n a m y c i n .  PIERRE 5 r epo r t ed  such  a syn thes i s  b y  
t he  s y m b i o t e s  of Leucophaea maderae (F). H o w e v e r  the  
u t i l i t y  of such  a syn thes i s  to  insec ts  could no t  be  dem-  
o n s t r a t e d ,  as n e i t h e r  a hol id ic  d ie t  for t i le bug  could be 
f o r m u l a t e d  no r  could t he  insec t  be  m a d e  aposymbio t i c .  

A t t e m p t s  to  p roduce  a p o s y m b i o t i c  bugs  b y  t r e a t i n g  
t he  insec ts  w i t h  va r ious  c o n c e n t r a t i o n s  of s t r ep tomyc in ,  
ch lo ramphen ico l ,  t e t racyc l ines ,  penici l l ins ,  k a n a m y c i n  
and  su lphad iaz ine ,  e i the r  in jec ted  w i t h  glass cap i l la ry  
needles  or b y  feeding t h e  bugs  on  soaked  seeds a n d  on 
d i p p e d  twigs  of t i le hos t  p l an t ,  were  unsuccessfuI .  
Mix tu r e  w i t h  d i m e t h y l  su lphox ide  was of no  value .  
Cen t r i f uga t i on  of eggs (18,000 r p m  for 20 min,  10,000 r p m  
for 30 rain) d id  no t  yield a n y  result .  Lysozyme  could no t  
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i n h i b i t  t he  m u l t i p l i c a t i o n  of b a c t e r i a  in  cu l tu re  media .  
H a e m o l y m p h  t a k e n  o u t  a sep t i ca l ly  f rom k a n a m y c i n -  
t r e a t e d  bugs  (600 Fg/g b o d y  weight) ,  4 h a f t e r  in jec t ion ,  
d id  no t  p roduce  a n y  inh ib i t i on  zones to p l a t e d  cu l tu red  
symbio tes ,  showing  d e g r a d a t i o n  of t he  an t ib io t i c .  The  
bac te r i a l  symbio t e s  were n o t  kil led b y  d ipp ing  t he  
m y c e t o m a l  t i ssue  for 1 h in  t u b e s  of 1% k a n a m y c i n  
so lu t ion  or 2% ledermycin ,  and  t u r b i d i t y  appea red  on 
inocu la t i on  in n u t r i e n t  b ro th .  

Cul tu red  s y m b i o t e s  were found  to  degrade  29 vg of 
DDT.  820 Fg of p a r a t h i o n  and  18 ~xg of ca rbary l ,  w h e n  
def in i te  q u a n t i t i e s  of these  insect ic ides  in  ace tone  
so lu t ion  were i n c u b a t e d  w i t h  s y m b i o t e s  in n u t r i e n t  b r o t h  
for 6 h. Such  d e g r a d a t i o n  b y  t he  cu l tu red  s y m b i o t e s  of 
app le  maggot ,  was  also s tud ied  b y  MALLORY a n d  MATAS- 
MURA s. Fu l l  de ta i l s  of these  f ind ings  will be  pub l i shed  
e lsewhere  7. 

Zusammen/assung. Es w u r d e n  s y m b i o n t i s c h e  B a k t e r i e n  
aus  der  W a n z e  Cletus signatus W a l k e r  isoliert ,  in v i t ro  
ku l t i v i e r t  und  als neue  Vat .  signatus yon  Bacillus cereus 
b e s t i m m t .  
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R i b o s o m a l  P r o t e i n s  f r o m  the  Liver  of the  S o u t h  
d u r i s s u s  terrificus 

The  s t r u c t u r e  of euka ryo t i c  r ibosomes  has  been  widely  
i nves t i ga t ed  in t h e  las t  few years  t. However ,  l i t t l e  is 
k n o w n  on t h i s  sub jec t  Jn R e p t i l i a L  Th i s  p a p e r  r epo r t s  
s tud ies  on  t he  r ibosomes  of t he  rep t i le  Crotalus durissus 
terri/icus, w i t h  special  emphas i s  on t he  r i bosoma l  pro te ins .  

Material and methods. S o u t h  A m e r i c a n  r a t t l e s n a k e s  of 
b o t h  sexes (200-300 g b o d y  weight )  were used in all 
expe r imen t s .  R ibosomes  a n d  r i bosoma l  s u b u n i t s  were 
o b t a i n e d  f rom ~he l iver  as descr ibed  in a p rev ious  p a p e r  2. 
On ly  p r e p a r a t i o n s  w i t h  A260nm/Az35nm a n d  A2s0nm/Azs0nm 
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Fig. 1, Sodium dodecyl sulphate polyaerylamide gel eleetrophoresis 
of ribosomal proteins from the 40 S subunit. Eleetrophoretie analysis 
was carried out on a 10% gel at 8 mA per tube at room temperature 
until the bromophenol blue band had just reached the end of the gel. 

A m e r i c a n  R a t t l e s n a k e ,  Crotalus 

r a t ios  of a b o u t  1.50 a n d  1.85, respect ive ly ,  were used 3. 
P r o t e i n  and  R N A  c o n t e n t s  of the  r ibosomes  were m e a s u r e d  
as r epo r t ed  b y  FRIEDMAN et  al. 4. The  s e d i m e n t a t i o n  
coeff icient  of t he  m o n o s o m e s  was d e t e r m i n e d  b y  sucrose- 
d e n s i t y - g r a d i e n t  c en t r i f uga t i on  u n d e r  t he  cond i t ions  
descr ibed  p rev ious ly  2. R a t  l iver  r ibosomes ,  i so la ted  
accord ing  to MOLDAVE a n d  SIKOGERSON 5, were used as a 
marke r .  Sod ium dodecyl  su lpha t e  p o l y a c r y l a m i d e  gel 
e lec t rophores i s  of t h e  r i bosoma l  p ro t e in s  was car r ied  ou t  
b y  t he  p rocedure  of BICKLE a n d  TRALIT G. The  buf fe r  
for e lec t rophores i s  c o n t a i n e d  0 .1M sod ium p h o s p h a t e ,  
p H  7.2, a n d  0.1% s o d i u m  dodecyl  su lpha te .  Gels were 
s t a ined  s w i t h  Comassie  b r i l l i an t  b lue  a n d  s canned  a t  
600 n m  in a B e c k m a n  mode l  A c t s  I I I  s p e c t r o p h o t o m e t e r .  
The  molecu la r  we igh ts  of t he  r i bosoma l  p ro t e in s  were 
e s t i m a t e d  as a f unc t i on  of t he i r  r e la t ive  mobi l i t ies  ~, 
us ing  b o v i n e  s e rum a l b u m i n ,  o v a l b u m i n ,  c h y m o t r y p s i n -  
ogen a n d  c y t o c h r o m e  c as s t a n d a r d s .  
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