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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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Results and discussion. The resul ts  f rom sucrose grad ien t  
centr i fugat ion,  using ra t  l iver r ibosomes as a marker ,  
showed t h a t  mos t  of t he  r ibosomes f rom ra t t l e snake  l iver 
sed imen t  as 80S monosomes .  I t  was also found t h a t  t he  
r ibosomes of th is  rept i le  comprise  49% R N A  and 51% 
prote in ,  giving a 1RNA/protein ra t io  of abou t  0.96. 

The e lec t rophore t ic  profiles of the  r ibosomal  pro te ins  
f rom the  40 S and  60 S subuni t s  are shown in Figures  1 
and  2, respect ively .  The pu r i t y  of t he  r ibosomal  subuni t s  
was always checked by  recen t r i fuga t ion  on sucrose 
gradients  pr ior  to  e lect rophoresis  of t he  pro te ins  on 
po lyacry lamide  gels. The e lec t rophore t ic  analysis  was 
pe r fo rmed  wi th  subuni t s  t r e a t ed  d i rec t ly  w i th  sod ium 
dodecyl  sulphate .  Discrepancies  concerning the  charac-  
te r iza t ion  of r ibosomal  pro te ins  have  been  a t t r i bu t ed  s to  
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Fig. 2. Sodium dodecyi sulphate polyacrylamide gel electrophoresis of 
ribosomal proteins from the 60 S subunit. Electrophoretic analysis 
was periormed under the same conditions described in Figure 1. 

Molecular weights of ribosomal proteins from 40 S and 60 S subunits 

t he  d i f fe rent  me t h o d s  used to  ex t r ac t  and  solubilize these  
proteins .  I t  should  be emphasized,  however ,  t h a t  the  
ex t r ac t ion  wi th  acetic  acid 9 and  wi th  LiC1 ~~ gave resul ts  
s imilar  to  those  shown in t he  Figures  1 and 2. The possi- 
b i l i ty  t h a t  bands  observed in these  e lec t rophore t ic  
profiles were no t  of r ibosomal  origin was reduced  b y  the  
washing  of the  r ibosomes  wi th  a h igh-sa l t  buffer  u.  

The molecular  weights  of t he  r ibosomal  pro te ins  were 
mos t ly  in t he  range f rom 10 to  45 • 10 a da l tons  for b o t h  
subuni t s  (Table). These values are in ag reemen t  w i th  those  
observed for o the r  eukaryot ie  r ibosomal  p ro te ins  ~2-~*. 
In  previofls reports~,~5, ~6 f rom this  labora tory ,  i t  was 
found t h a t  the  R N A  componen t s  of r a t t l e snake  r ibosomes 
have  the  same sed imen ta t ion  coefficients as those  
observed  for o ther  ve r t eb ra t e  animals ,  28 S, 18 S and  5 S, 
cor responding  to  molecular  weights  of 1.70 • 10 ~, 0.8 • 106 
and  0.4 • 105 dal tons ,  respectively~L Adding  these  values  
to  t he  sums of the  molecular  weights  of t he  r ibosomal  
p ro te ins  l is ted in t he  Table,  one can es t imate  for the  40 S 
subuni t  a par t ic le  weigh t  of 1,32 • 106 dal tons ,  in agree- 
m e n t  w i t h  t h a t  r epo r t ed  for t he  small  subun i t  of ra t  l iver 
r ibosomes ~s. The cor responding  es t ima te  for the  60S 
subuni t  (2.36 • 10 * daltons)  is lower t h a n  repor ted  for 
o ther  eukaryotes  ~, b u t  th is  m a y  be expla ined  by  the  fact  
t h a t  some b a n d s  observed  in Figure  2 comprise  more  t h a n  
one d is t inc t  r ibosomal  prote in .  Since th is  m a y  also be 
t rue  in the  case of t he  40S subun i t  (Figure 1), f u r the r  
s tudies  are requi red  using two-d imens iona l  electro- 
phoresis  ~~ A n o t h e r  possible  exp lana t ion  is t h a t  a t  least  
some pro te ins  have  var iable  copies per  r ibosomal  subuni t .  
I t  is n o t e w o r t h y  t h a t  reports~,~a, 2~ concerning the  
s to ich iomet ry  of r ibosomal  pro te ins  in an imal  cells are 
conflicting, and  th is  is even t rue  in t he  well es tabl ished 
Escherichic~ coli sys tem ~, ~. 

The weight -average  molecular  weight  of the  r ibosomal  
pro te ins  was calcula ted by  d iv id ing  the  area under  the  
e lec t rophore t ic  profiles (Figures 1 and  2) in to  equal  
halves  ~. Values of 22,000 and  26,000 da l tons  were 
ob ta ined  for t he  pro te ins  f rom the  40S and  60S sub- 
units,  respect ively.  These da t a  are close to  t h a t  observed 
for un f r ac t iona t ed  r ibosomal  pro te ins  f rom ra t  l iver ~s. 

Finally,  the  resul ts  p resen ted  here suppor t  t he  idea s, ~z 
t h a t  t h e  increased pro te in  co n t en t  of eukaryot ic  r ibosomes 
over  bacter ia l  r ibosomes  is due  to the  presence  of p ro te ins  
w i th  larger molecular  weights .  

Band number Molecular weight ( x 10-3 ) 

40 S 60 S 

1 58.0 
2 52.0 
3 48.0 
4 45.5 
5 41.0 
6 38.0 
7 34.5 
8 32.5 
9 29.5 

10 27.0 
11 23.0 
12 20.5 
13 19.0 
14 16.5 
15 14.0 
16 10.5 
17 9.0 
18 
19 

Values represent means of 2 independent determinations. 
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16.5 New York 1969), vol. 4, p. 36. 
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Zusammen/assung. I n  R i b o s o m e n  y o n  K l a p p e r s c h l a n -  
g e n l e b e r  i s t  d a s  V e r h g l t n i s  1 R N S / P r o t e i n  0,96, u n d  d a s  
M o l e k u l a r g e w i c h t  d e r  m e i s t e n  r i b o s o m a l e n  P r o t e i n e  l i eg t  
z w i s c h e n  10 u n d  45 • 103 D a l t o n s .  D a s  d u r c h s c h n i t t l i c h e  
M o l e k u l a r g e w i c h t  i s t  2 2 0 0 0  bzw .  2 6 0 0 0  D a l t o n s  ffir  d i e  

P r o t e i n e  d e r  40 S bzw .  d e r  60 S U n t e r e i n h e i t .  D i e s e  D a t e n  
w e i s e n  d a r a u f  h in ,  d a s s  d e r  e r h 6 h t e  P r o t e i n g e h a l t  d e r  
R i b o s o m e n  d i e ses  R e p t i l s  g e g e n t i b e r  R i b o s o m e n  y o n  
B a k t e r i e n  d u r c h  d a s  V o r h a n d e n s e i n  y o n  P r o t e i n e n  m i t  
h 6 h e r e m  M o l e k u l a r g e w i c h t  b e d i n g t  is t .  
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Paulo (FAPESP). 
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Biological  Act iv i ty  of Insect  Ecdysones  and Ana logues  in vitro 

T h e  r e l a t i o n s h i p  b e t w e e n  t h e  s t r u c t u r e  of  e c d y s o n e  
a n a l o g u e s  a n d  t h e i r  b i o l o g i c a l  a c t i v i t y  w a s  i n v e s t i g a t e d  
w i t h  in  v i v o  b i o a s s a y s  in  b o t h  D i p t e r a  1 a n d  L e p i d o p t e r a  2, 3. 
H o w e v e r ,  s o m e  e e d y s o n e  a n a l o g u e s  w e r e  c o n v e r t e d  t o  
i n s e c t  e c d y s o n e s  in  v i v o  5. H e n c e ,  t h e  b i o l og i ca l  a c t i v i t y  o f  
s o m e  of  t h e  a n a l o g u e s  m a y  d e p e n d  u p o n  t h e i r  c o n v e r s i o n  
t o  a c t i v e  m o l e c u l e s  in  t h e  i n s e c t  5. T h e  r e l a t i o n s h i p  b e t w e e n  
s t r u c t u r e  a n d  a c t i v i t y  s h o u l d  be  e x a m i n e d  in  a n  in  v i t r o  
s y s t e m  in  w h i c h  m e t a b o l i s m  of  t h e  e c d y s o n e s  is l ess  
l i k e l y  t o  o c c u r  s - s .  W e  h a v e  r e p o r t e d  p r e v i o u s l y  t h a t  
c o n t i n u o u s  e x p o s u r e  t o  e - e c d y s o n e  a n d  ~ - e c d y s o n e  h a d  

d i f f e r e n t  e f f ec t s  o n  m o r p h o g e n e s i s  a n d  cu t i c l e  d e p o s i t i o n  
in  i m a g i n a l  d i s k s  in  v i t r o  9 - n .  F u r t h e r m o r e ,  f a t  b o d y  
m o d i f i e d  t h e  a c t i o n  of  t h e  e c d y s o n e s  z0-12. W e  r e p o r t  h e r e  
o n  r e l a t i v e  a c t i v i t y  of  i n s e c t  e c d y s o n e s  a n d  v a r i o u s  a n a -  
l o g u e s  in  v i t r o  (F igu re )  in  b i o a s s a y s  of  w i n g  d i s k s  of  
Plodia interpunctella (H i ibne r ) .  

W i n g  d i s k s  f r o m  l a s t - i n s t a r  l a r v a e  w e r e  c u l t u r e d  as  
p r e v i o u s l y  d e s c r i b e d  n .  T h e  h o r m o n e  a n a l o g u e s  w e r e  
t e s t e d  as  a c o n t i n u o u s  e x p o s u r e  i n  c u l t u r e s  of  w i n g  d i s k s  
w i t h  a n d  w i t h o u t  f a t  b o d y .  Also ,  e a c h  a n a l o g u e  w a s  
t e s t e d  a s  a 24 -h  p u l s e  o n  c u l t u r e s  t h a t  d i d  n o t  c o n t a i n  f a t  

R 3 R 4 
: ' R 5 

R ', 

OH 
It 0 

O 

Compound R z R 2 R~ R a R 5 R s 
cr OH H OH H CH 3 OH 
/~-Eedysone OH OH OH H CH 3 OH 
Ponasterone A OH OH OH H CH 3 OH 
Inokosterone OH OH OH H CH2OH H 
Podecdysone A OH OH OH C2H 5 CH a OH 
2-Deoxycrustecdysone H OH OH H CH s OH 
22, 25-di-Deoxyecdysone OH H H H CH a H 
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Table I. Effects of continuous exposure to ecdysone analogues on wing disks in vitro 

Compound Lowest concentration (b~g/ml) required to produce response 
No fat body Fat  body 

Cuticle Evagination Cuticle Evagination 

0~-Eedysone - -  0.1 (50%) 10.0 (90%) 
fl-Ecdysone 1.0 (17%) 0.1 (90%) 0.1 (100%) 
Ponasterone A --  0.1 (50%) 0.1 (25%) 
Inokosterone -- 0.1 (55%) 0.1 (20%) 
2-Deoxycrusteedysone 10.0 (15%) 0.1 (100%) 1.0 (45%) 
22, 25-di-Deoxyecdysone --  1.0 ( 100 % ) --  
Podeedysone A --  - -  --  

o.1 (lOO%) 
o.1 (lOO%) 
o.1 (lOO%) 
o.1 (lOO%) 
o.1 (loo%) 
1.o (lOO%) 
1.o (lOO%) 

Percent response is given in parentheses. The concentrations tested were 0.1, 1.0, and 10.0 [zg/mI. 


