
484 Specialia EXPERIENTIA 28/4 

Since in  m e t a p h a s e ,  however ,  i n t e r c h r o m o s o m a l  b r idges  
can  be  caused  or m a d e  a p p a r e n t  b y  h y p o t o n i c  saline,  a n d  
since h y p o t o n i c  f luids h a v e  i n v a r i a b l y  been  used to  
d e m o n s t r a t e  t h e m ,  i t  r em a i ns  a n  open  ques t ion  w h e t h e r  
m e t a p h a s e  ch romosom es  h a v e  these  connec t ions  in  l iv ing  
cells. 

Rdsumd. D a n s  les cu l tu res  de cellules du  t r i ton ,  les p o n t s  
i n t e r c h r o m o s o m a u x  p e n v e n t  se fo rmer  dans  les f igures  
m 6 t a p h a s i q u e s  sous l ' i n f luence  d ' u n e  so lu t ion  h y p o t o -  

n ique .  Ce r6sul ta t ,  o b t e n u  au  microscope  h la lumi~re  
ordinai re ,  pose la  ques t ion  de savo i r  si les p o n t s  d~js d6cr i ts  
d a n s  les mic rog raphes  61ectroniques son t  6ga l emen t  dus  
l ' emp lo i  des so lu t ions  h y p o t o n i q u e s .  
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T r a n s f o r m a t i o n  of a L y s - A u x o t r o p h  to  P r o t o t r o p h y  in Neisseria catarrhalis 

KINGSBURY 1 d e m o n s t r a t e d  b y  h y b r i d i z a t i o n  s tud ies  
t h a t  t h e  genus  Neisseria was he t e rogenous  in na t u r e ,  
fo rming  a t  leas t  t h r ee  d i s t i nc t  groups  : Group  I, N. menin- 
gitidis a n d  N. gonorrhoeae; G r o u p  I I ,  N. per]lava, N. sub- 
]lava, N. sicca a n d  N. /lava; Group  I I I ,  N. catarrhalis 
a n d  N. caviae. D r u g  r e s i s t an t  markers ,  especial ly  s t rep-  
t o m y c i n  res is tance,  h a v e  been  used as c r i t e r ia  to  d e t e r m i n e  
t he  genet ic  re la t ionship(s)  b e t w e e n  these  s a p r o p h y t i c  
a n d  p a t h o g e n i c  Neisseria 2-4. Never the less ,  i t  seems a p p a r -  
en t  to  seek f u r t h e r  i n f o r m a t i o n  us ing  a d i f fe rent  genet ic  
marke r ,  for examp le  for a n u t r i t i o n a l  marke r .  Thus ,  t h i s  
i nves t i ga t i on  deve loped  a m i n i m a l  m e d i u m  for N. catar- 
rhalis, t h e  p r o d u c t i o n  of a n u t r i t i o n a l  a u x o t r o p h ,  a n d  
e s t ab l i shed  c o m p e t e n c y  for in t raspec i f ic  t r a n s f o r m a t i o n .  

N. catarrhalis NC-19 used  in t h i s  i n v e s t i g a t i o n  was  
f rom the  U n i v e r s i t y  of M a r y l a n d  collection.  The  mor -  
phological ,  cu l tu ra l  a n d  b iochemica l  charac te r i s t i c s  of 
th i s  o rgan i sm were obse rved  per iodica l ly  a n d  were found  
to be  t yp i ca l  for th i s  species. 

The  m i n i m a l  n u t r i t i o n a l  r e q u i r e m e n t s  for N. catar- 
rhalis NC-19 were deve loped  f rom MARTIN et  al. 5 m e d i u m  
to  s u p p o r t  t he  g r o w t h  of N. per/lava 876. A f o r mu la  
d i f fer ing f rom MARTIN'S m ed i um ,  essent ia l ly  in  t he  inor-  
ganic  sa l t  compos i t i on  a n d  a m i n o  acid mix tu re ,  was  
e s t ab l i shed  t h a t  s u p p o r t e d  t h e  g r o w t h  of  N. catarrhalis 
NC-19. The  a m i n o  acid compos i t i on  cons is ted  of glycine,  
arginine ,  p ro l ine  a n d  g lu t amic  acid whereas  t he  sa l t  
so lu t ion  was composed  of NaC1, KC1, NaHPO4,  MgSO,  
a n d  CaC1 v This  m e d i u m  (MM) p r o p a g a t e d  a suspens ion  
of ceils of N. catarrhalis s imi la r  to  t h a t  o b t a i n e d  in  
t r y p t i c a s e  soy b r o t h  plus  0 .35% yeas t  ex t rac t .  

N i t r ous  a c i d  was used successful ly  b y  LIE 6 as a 
m u t a g e n  for N. meningitidis. A s imi la r  p rocedure  was  
emp loyed  in t h i s  s tudy .  T he  de tec t ion  of b iochemica l  
def ic ient  m u t a n t s  was  d e t e r m i n e d  b y  us ing  t he  v e l v e t  
repl ica  t e c h n i q u e  of LEDERBERG a n d  LEDERBERG 7. Only  
2 t ypes  of n u t r i t i o n a l  m u t a n t s  were o b t a i n e d  : lys ine (lys-) 
a n d  t r y p t o p h a n  ( t r yp t - )  auxo t rophs .  Only  t he  l y s -  
m u t a n t  was  used  in th i s  i n v e s t i g a t i o n  for  t r a n s f o r m a t i o a l  
s tudies .  The  m u t a n t s  were m a i n t a i n e d  on  CTA m e d i u m  
a n d  work ing  cu l tu res  were g rown on T S A  slants .  No 
revers ions  w i t h  t h e  l y s -  or t h e  t r y p t - m u t a n t s  were  
de tec ted .  The  compos i t i on  of t h e  lysine m e d i u m  (LM) 
cons is ted  of t h e  MM + lysine.  

The  wi ld - type  D N A  used  for t r a n s f o r m a t i o n a l  s tud ies  
in  t h i s  i n v e s t i g a t i o n  was e x t r a c t e d  b y  t he  use of CH 3 
(CH2)10CH2OSOaNa (5%, w/v)  a n d  s to red  in 2 M  NaC1. 
No dep ro t e in i za t i on  s teps  or R N A s e  t r e a t m e n t  were  
pe r fo rmed .  The  c o n c e n t r a t i o n  of D N A  was  d e t e r m i n e d  
b y  t h e  m e t h o d  of BURTON s. 

N. catarrhalis a u x o t r o p h i c  m u t a n t  cells ( l y s )  were 
p r e p a r e d  for t r a n s f o r m a t i o n  b y  growing t h e m  in t r y p -  
t icase  soy b r o t h  w i t h  yeas t  e x t r a c t  a n d  1.5% calf s e rum 
for 18 h on  a r o t a r y  s h a k e r  (200 rpm)  a t  37 ~ To o b t a i n  
ac t ive ly  d iv id ing  ceils a n  a l i quo t  was  r e m o v e d  a n d  added  
to f resh  b r o t h  and  s e r u m  a n d  g rown for a n  add i t i ona l  2 h. 
The  cells were t h e n  cen t r i fuged  a n d  w a s h e d  twice in MM 
and  r e suspended  in 9 ml  of same.  1 m l  of th i s  suspens ion  
was a d d e d  to  9 ml  of MM. 1.5 ml  q u a n t i t i e s  of suspens ion  
were t h e n  added  to  each  of severa l  t u b e s  con t a in ing :  
D N A  a n d  lys ine;  D N A s e  ( W o r t h i n g t o n  Biochemical ,  1 x 
c rys ta l l ized  a n d  0 . 0 0 2 M  M g S O 4 . 7 H 2 0 )  t r e a t e d  D N A  
a n d  lys ine ;  and  lys ine  only.  Tubes  were i n c u b a t e d  a t  
37~ a n d  s h a k e n  for  20 rain.  Af te rwards ,  100 ~g of 
D N A s e  was added  to  t h e  t u b e s  c o n t a i n i n g  D N A  a n d  
i n c u b a t e d  for 10 ra in  a t  r oom t e m p e r a t u r e .  0.1 ml  of 
a p p r o p r i a t e  d i lu t ions  m a d e  in sal ine were p l a t ed  o u t  on  
m i n i m a l  and  lysine aga r  (1.5% agar).  Controls  cons is ted  
of D N A s e  t r e a t e d  D N A  a n d  rec ip ien t  cells, and  rec ip ien t  
cells only.  P l a t e s  were i n c u b a t e d  for 72 h a t  37 ~ The  
n u m b e r  of t r a n s f o r m a n t s  was  d e t e r m i n e d  b y  t he  fol lowing 

Comparison of cell numbers from intraspecific auxotrophic trans- 
formational studies with N. catarrhalis NC-19 Lys-~ 

Experiment No. DNA donor E b T ~ % T 

1 NC-19WT 4.5 • 105 5.6 • 10 s 12.4 
2 NC-19WT 8.0 • 106 6.9 • 105 8.6 
3 NC-19WT 7.6 • 105 6.6 • 10 s 8.8 
4 NC-19WT 3.2 • 105 3.0 • 105 9.3 
5 NC-19WT 7.1 • 106 5.2 • 105 7.3 

Transformation system: As described in test. b Number of exposed 
organisms. ~ Number of transformants. 
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formula :  % T  = t r a n s f o r m a n t s  coun ted  on min imal  agar /  
n u m b e r  of exposed  cells (colonies) coun ted  on lysine 
agar  X 100. 

High  leve! f requencies  of t r ans fo rma t ion  of t he  lysine 
a u t o t r o p h  to  p r o t o t r o p h y  ranged f rom 7-12% (Table). 
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The controls  in the  expe r imen t s  pe r fo rmed  were  always 
negat ive  8,10. 

Zusammen[assung. Die K o m p e t e n z  fiir in t raspezif ische 
T rans fo rma t ion  bei Neisseria catarrhalis wird  nachge-  
wiesen. Als genet ischer  Marker  wird  L y s -  gew~hlt  und  
hohe  F requenzen  yon  P r o t r o t o p h e n  festgestel l t .  
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Dietary Sterols: Role in Larval Feeding Behaviour of the Southwestern Corn Borer, Diatraea gran- 
diosella 

Al though  the  effect  of d ie ta ry  sterols  has  been  examined  
in m a n y  insects,  research has  focused pr imar i ly  on sterol  
indispensabi l i ty ,  ut i l izat ion,  and  me tabo l i sm 1, 8. Studies  
examin ing  the  effect  of s terols  on feeding behav iour  have  
no t  kep t  pace  ~, ~. This  pauc i ty  of behav ioura l  d a t a  is un- 
fo r tuna te  since some g rowth  effects caused by  d ie t a ry  ste- 
rols m a y  have  been  due to  feeding s t imula t ion  or de te r ren-  
cy r a the r  t h a n  to  lesions in sterol  absorp t ion  or me tabo-  
lism. For  th is  reason the  p resen t  s t u d y  examined  the  ef- 
fect  of s terols  and  sterol  es ters  on feeding behav iour  of the  
sou thwes te rn  corn borer,  Diatraea grandiosella Dyar.  Since 
nu t r i t iona l  expe r imen t s  have  a l ready  shown t h a t  the  
s t ruc tu re  of d ie t a ry  sterols influences the  g rowth  ra te  of 
th is  corn borer  5, the  p re sen t  expe r imen t s  were des igned to  
d i f fe ren t ia te  behav ioura l  f rom nut r i t iona l  responses  to  
sterols.  

Methods. A cul ture  of D. grandiosella was reared on a 
meridic  d ie t  6, and  newly -ha t ched  f irs t  s tage larvae were 
used for the  exper iments .  The contro l  diet  was a simpli-  
fied vers ion of the  rear ing med ium and  con ta ined  ( in  g): 
casein (vitamin-free) 3.3 ; cellulose powder  2.8 ; agar  (Bac- 
to) 2.6; glucose 1.0; and  wa te r  90.3. Sterols (0.18 g) or ste-  
rol es ters  (0.2-0.32 g) were  incorpora ted  in to  t he  t e s t  diets  
a t  t he  expense  of water .  E a c h  med ium was prepared" by  
mix ing  the  boil ing agar  solut ion wi th  the  d ry  componen t s  
and  was  t h e n  d ispensed  in to  Pe t r i  dishes. Cylinders  
(13 m m  ~)  cut  f rom the  gel weighed abou t  1.4 g each and  
served as the  feeding s ta t ions  in t he  bioassay.  

A 24 h b ioassay  examined  w h a t  effect  t he  t e s t  com- 
pounds  h a d  on the  ma in t enance  of larval  feeding r a the r  
t h a n  on init ial  a t t r ac t ion  or b i t ing  responses  ~, s. P las t ic  
Pe t r i  dishes  (13 • 85 mm)  served as the  t e s t  arenas  and  
con ta ined  2 cont ro l  and  2 t e s t  s t a t ions  wi th  like s ta t ions  
d iamet r ica l ly  opposi te  to  each o the r  and  25 m m  from the  
centre.  50 f irs t  s tage larvae  were p laced  in t he  cent re  of 
each a rena  and  incuba ted  for 24 h a t  30~ in darkness .  
E a c h  e x p e r i m e n t  was repl ica ted  4 t imes.  Fol lowing incu- 
ba t ion  the  n u m b e r  of larvae on each t es t  and  control  sta-  
t ion  was  recorded.  A b o u t  70% of t he  larvae were usual ly  
found  a t  t he  feeding s ta t ions.  The resul ts  are p resen ted  as 
t he  pe rcen t  of larvae on the  control  or t e s t  s ta t ions  in re- 
la t ion to  the  to ta l  n u m b e r  feeding, ignoring the  few lar- 
vae  which  did no t  es tabl ish  dur ing the  incuba t ion  period.  
The  d a t a  were ana lyzed  using S t u d e n t ' s  t - tes t  to deter-  
mine  s ta t i s t ica l  differences 9. P re l imina ry  exper imen t s  
showed t h a t  larvae  were r a n d o m l y  d i s t r ibu ted  among  

feeding s ta t ions  in 'no-choice '  s i tua t ions  and  no larval-  
larval  in te rac t ions  were detec ted .  

Results and Discussion. The resul ts  (Table) show t h a t  
cholesterol ,  7-dehydrocholes terol ,  and  ergosterol  had  neu- 
t ra l  effects on larval  feeding behaviour .  The f irs t  two ste- 
rols have  a l ready  been  shown to  suppor t  larval  g rowth  
while larvae  died when  ergosterol  was  the  sole d ie ta ry  ste- 
rol 5. Since all these  sterols had  a neu t ra l  effect  on feeding 
behav iour  t he  larval  mor t a l i t y  on the  ergosterol  diet  can 
now be a t t r i b u t e d  to an inabi l i ty  to  absorb  or metabol ize  
ergosterol  to  cholesterol  r a the r  t h a n  to  any  feeding de- 
t e r r ency  and  s ta rva t ion .  D. grandiosella m a y  well lack a 
C24 d e m e t h y l a t i n g  enzyme requi red  to conver t  this  sterol 
to cholesterol .  

The Table  also shows t h a t  the  3 cholesterol  esters  t es ted  
were  feeding de ter rents .  Nut r i t iona l  expe r imen t s  have  al- 
r eady  shown t h a t  diets  s u p p l e m e n t e d  wi th  these  esters re- 
sui ted  in low larval  g rowth  ra tes  10. I t  is now a p p a r e n t  t h a t  
th is  poor  g rowth  resul ted  f rom feeding de te r rency  and a 
low ra te  of food consumpt ion  r a t h e r  t h a n  to  a n y  lesion in 
the  absorp t ion  or me tabo l i sm of t he  d ie ta ry  cholesterol  
esters.  Since the  feeding de te r rency  was ob ta ined  wi th  3 
d i f ferent  acid moiet ies  (acetate,  myr i s ta te ,  oleate) it  ap- 
pears  t h a t  a subs t i t u t ed  3 h y d r o x y l  group adverse ly  af- 
fects  the  insec t ' s  sensory  mechanisms .  Similar  results  were 
ob ta ined  wi th  fl-sitosterol aceta te .  In  th is  case subst i tu-  
t ion  of the  h y d r o x y l  group t r a n s f o r m e d  the  molecule f rom 
a feeding s t imu lan t  into one which  had  a neu t ra l  effect on 
feeding behaviour .  I t  m a y  therefore  be concluded t h a t  the  
3 h y d r o x y l  is one crucial pos i t ion control l ing the  effect of 
s terol  molecules on feeding behaviour .  
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