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Table I. Respiration and aerobic glycosis in C. utilis and T. globosa, 
as well as in the mitoehondrial mutants of these species with small 
colonies 

Table II. Detection of antimetabolites synthesized by actinomycetes 
with the aid of C. utilis, T. globosa and their mitoehondrial mutants 

Strain Qoa Qco 2 Inhibition of growth Frequency (%) 

Candida utilis 766 40.9 
Mutant 12-3 1.9 
Torulopsis globosa 697 15.4 
Mutant 11-3 0.7 

2.7 Candida utilis 766 and its mutant 12-3 0.04 
131.3 Only mutant 12-3 0.09 

15.1 Torulopsis globosa 697 and its mutant 11-3 1.60 
161.1 Only mutant 11-3 5.00 

was  m u c h  more  diff icul t  as compa red  w i t h  the  induc t ion  
of such m u t a n t s  in t he  classical species Saccharomyces ce- 
revisiae. Nevertheless ,  by  using t rypa f l av ine  in t he  con- 
cen t r a t i on  5 ~g/ml as a mutagen ,  which  was d i lu ted  in the  
nu t r i en t  m ed ium con ta in ing  10% of beer  wor t  and  0.6% 
of glucose, and  p la t ing  suspensions  of yeas t  cells a f ter  24, 
48, and  72 h of the  exposure  to  t he  m u t a g e n  at  28 ~ a few 
s t ra ins  of mi tochondr ia l  m u t a n t s  were isolated in Candida 
and  Torulopsis. In  p la t ing  suspensions  of yeas t  cells, we 
used  diagnost ic  colour d i f fe ren t ia t ion  m e d i u m  of NAGAI 5, 
con ta in ing  a mix tu re  of eosin w i th  t r y p a n  blue. The colo- 
nies of m u t a n t s  on th is  m e d i u m  were br i l l iant  purple,  and  
con t ra s t ed  wi th  t he  normal  ones, which  t i n t ed  grayish  
violet .  

Table  I gives d a t a  on resp i ra t ion  and  aerobic glycolysis 
in C. utilis and  T. globosa, as well as in the  mi tochondr ia l  
m u t a n t s  of these  species. All these  cul tures  grow well  on  
minera l  agar  of t he  following compos i t ion  (medium M-9) : 
NI-IaC1 - 1 g, KH2PO 4 - 3 g, Na~HPO 4 - 6 g, MgSO 4 - 0.13 g, 
glucose - 4 g, agar-15 g, H~O - 1 L; p H  7.0-7.2. 

In  the  screening of new an t ime tabo l i t e s  syn thes ized  by  
microorganisms,  we used the  m e t h o d  of agar  blocks. Cul- 
tu res  of ac t inomyce tes  were grown on agar  p la tes  in Pe t r i  
dishes  con ta in ing  m ed ium No. 2 ( t ryp tone  b r o t h  -30 ml, 
p e p t o n e  5 g, glucose 4 g, agar  15 g, H~O - 1 L;  p H  7.0-7.2). 
Af te r  7 days  of g rowth  at  28 ~ agar  blocks (d iameter  
8 mm)  were cut  f rom agar  plates ,  and  placed on the  sur- 
face of new agar  p la tes  in Pe t r i  dishes, con ta in ing  med i u m 
M-9 as well as med ium No. 2. On the  surface of these  pla tes  
were spread  suspensions  of the  t e s t  microbes  (cultures of 
yeas t s  as well as of the i r  mi tochondr ia l  mutan t s ) .  I n  case 
the  g rowth  of t he  t e s t  microbe  was  inh ib i t ed  by  the  agar  
block on syn the t i c  med ium lV[-9, b u t  no t  inh ib i t ed  on the  
r ich n u t r i e n t  med ium No. 2, one could infer t he  presence  
of an  an t ime tabo l i t e  in the  agar  block, which  was syn- 
thes ized b y  the  cul ture  of the  ac t inomyce te  under  s tudy.  

2160 cul tures  of ac t inomyce tes  f resh ly  isolated f rom 
various soil samples  were inves t iga ted ,  and  Table  I I  gives 
in format ion  concerning syn thes i s  of an t ime tabo l i t e s  b y  

these  cultures,  which  were act ive  aga ins t  t e s t  microOr- 
ganisms used b y  us. In  accordance  w i t h  t he  da t a  of Table  
II,  t he  e m p l o y m e n t  of mi tochondr ia l  m u t a n t  of T. glo- 
bosa 11-3 produces  mos t  in te res t ing  results .  In  5% of cul- 
tu res  of ac t inomyce tes  used in our  work,  the  syn thes i s  of 
an t ime tabo l i t e s  was de tec ted  wi th  t he  aid of th is  mu t an t ,  
which  could no t  be de tec ted  wi th  the  aid of o ther  tes t s  used 
by  us. F u r t h e r  s tudies  have  shown t h a t  cul tures of act ino-  
myce te s  which  were act ive  aga ins t  mi tochondr ia l  m u t a n t  
T. globosa 11-3, were inac t ive  aga ins t  Escherichia coli ]3 as 
well as its m u t a n t  19-8. The la t t e r  was induced  b y  us wi th  
t he  aid of N-methy l -N ' -n i t ro -N-n i t rosoguan id ine ,  and 
possessed increased pe rmeab i l i t y  to  a n u m b e r  of inhibi-  
tors,  including ac t inomyc in  D. I t  is therefore  possible  to  
conclude t h a t  mi tochondr ia l  m u t a n t  of Torulopsis globo- 
sa 11-3 represen ts  considerable  in te res t  in the  screening 
for new an t ime tabo l i t e s  syn thes ized  b y  microorganisms,  
since i t  can de tec t  p roduc t s  wh ich  r ema in  unnot iced  wi th  
t he  aid of m a n y  o the r  tes ts .  

BbIBO~bl .  Y / I p o ~ e f i  Candida utilis H Torulopsis globosa, 
xopomo pacTyIIIHX Ha CI4HTeTHqecKIIX nHTaTeJIbHI,IX cpe~ax c 
MHHepaJIbHbIM a30TOM, 6bIJ1H NoJ]yqeHbI MHT0X0H~IpHaJIbHble 
MyTaHTbI C MeJIKHMH K02IOHHItMH. Han60JIee HHTepecHbIN oKa- 
3aJ1c~l MyTaHT T. g~obosa 11-3, KOT0p~l~ y 5% 05cJIe~oBaSHblX 
Ky~bTyp aKTHHOMHI~eTOB II03BOJIHJI 06Hapy)i(HTb 06paa0BaHge 
3HTHMeTa60JIHTOB, KOT0pbIe He MOFJIH 0bITIa BI,I~IBJIeHbI C II0- 
Mombm ZtpyrHx TeCTOB. 
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C h r o m o s o m e  Studies  and Chromatographic  Analys is  of Free A m i n o  Acids in T w o  Species  of 
Coleoptera 

In  spi te  of the con t r ibu t ions  of DUTT1 and others,  the  
ch romosome  studies  of Ind ian  Coleoptera  remains  in- 
complete .  This  paper  repor ts  the  ch romosome  s tudies  and  
free amino  acid analysis  of 2 beetles,  Gonocephalum 
depressum and  Scleron Sp., beetles belonging to fami ly  
Tenebr ionidae .  

Materials and methods. The spec imens  were collected 
f rom the  suburbs  of Bangalore,  S. India.  They  are found 

in large n u mb er s  all t h ro u g h  the  year .  The chromosome 
s tudies  were made  on the  tes tes  mater ia l .  Lac to-Aceto-  
orcein and Feulgen  squashes  were made .  

Fo r  the  s t u d y  of free amino ocids, each of the  species 
were s ta rved,  bu t  al lowed to t ake  wa te r  for 48 h, in order  

1 M. K. Do'r'r, Curt. Sci. 22, 278, (1955). 
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to  e l i m i n a t e  f o o d  or  r e s i d u e  f r o m  t h e  a l i m e n t a r y  cana l .  
A l i m e n t a r y  c a n a l ,  t e s t e s  a n d  o v a r y  w e r e  h o m o g i n i z e d  
s e p a r a t e l y  in  8 0 %  d i s t i l l ed  a l c o h o l  a n d  c e n t r i f u g e d .  T h e  
e x t r a c t  w a s  d r i e d  a n d  s u b j e c t e d  t o  t w o  d i m e n s i o n a l  p a p e r  
c h r o m a t o g r a p h y .  T h e  h a e m o l y m p h  w a s  e x t r a c t e d  a n d  
t e s t e d  for  f ree  a m i n o  ac ids .  T h e  fo l l owi ng  s o l v e n t  s y s t e m s  
w e r e  t r i e d  : a) b u t a n o l :  A c e t i c  a c i d  : w a t e r  : 40 : 7 : 5 (v /v /v) ,  
b) b u t a n o l : w a t e r :  e t h a n o l :  20 : 7 : 5 ( v / v / v )  for  t h e  f i r s t  
d i m e n s i o n  a n d  p h e n o l :  w a t e r  : i s o p r o p a n o l :  70 : 25 : 5 ( v / v / v )  
for  t h e  s e c o n d .  T h e  s p o t s  w e r e  i d e n t i f i e d  b y  s p r a y i n g  t h e  
p a p e r  w i t h  0 . 2 5 %  a n d  0 . 4 %  n i n h y d r i n  in  a c e t o n e .  

6onocepno/um ~eDmsu~ A B Scl~ron~R 

Fig. 1. A and B. Spermatogonial metaphase plates, 

Observations. Gonocephalum depressum l i ves  in  m o i s t  
s a n d y  soil  a n d  f e e d s  o n  d e a d  a n d  d e c a y i n g  o r g a n i c  m a t t e r .  
Scleron Sp. l i ve s  u n d e r  t h e  b a r k  of  t r e e s  a n d  f e e d s  on  
p l a n t  m a t e r i a l .  

20 c h r o m o s o m e s  we re  c o u n t e d  i n  t h e  s p e r m a t o g o n i a !  
m e t a p h a s e  p l a t e s  of  b o t h  t h e  f o r m s  ( F i g u r e s  l a  a n d  2a). 
T h e r e  a r e  18 a u t o s o m e s  a n d  2 s e x - c h r o m o s o m e s .  T h e  
a u t o s o m e s  fa l l  i n t o  2 a c t e g o r i e s ,  n a m e l y  t h e  a c r o c e n t r i c s  
a n d  m e d i o c e n t r i c s .  T h e  m e d i o c e n t r i c s  fa l l  i n t o  l a rge  a n d  
s m a l l  m e d i o c e n t r i c  c h r o m o s o m e s .  T a b l e  I s h o w s  t h e  s e x  
m e c h a n i s m ,  t h e  n u m b e r  o f  a c r o c e n t r i c s ,  l a r g e  m e d i o -  
c e n t r i c s  a n d  s m a l l  m e d i o c e n t r i c s  of  t w o  spec ies .  

T h e r e  is a d i f f e r e n c e  in  t h e  n u m b e r  of  a c r o c e n t r i c s  a n d  
m e d i o c e n t r i c  c h r o m o s o m e s  m t h e  two  f o r m s .  T h e  X -  
c h r o m o s o m e  is a c r o c e n t r i c  a n d  is a l m o s t  of  t h e  s a m e  s ize  
as  t h e  f i r s t  p a i r  of  a c r o c e n t r i c  a u t o s o m e s .  T h e  Y - c h r o m o -  
s o m e  is sma l l ,  v e r y  m i n u t e  a n d  d o t  l ike.  I t  is a l w a y s  f o u n d  
in  a s s o c i a t i o n  w i t h  t h e  X - c h r o m o s o m e .  T h e  s e x  c h r o m o -  
s o m e s  a r e  p o s i t i v e l y  h e t e r o p y c n o t i c  in  t h e  e a r l y  p r o p h a s e  
of  me io s i s .  T h e y  b e c o m e  n e g a t i v e l y  h e t e r o p y c n o t i c  w i t h  
t h e  a p p r o a c h  of  a n a p h a s e .  I n  t h e  k a r y o t y p e  t h e  s e x  

T. V. RAMAKRISHNA AYYAR, Handbook o] Economic Entomology o] 
South India (revised edn., Government of Madras, India 1963), 
p. 339. 

Table I. Chromosome morphology of Gonocephalum depressum and Scleron Sp. 

Name of species Acrocentrics Mediocentrics Mediocentrics 

Long Small 

S e x  

mechanism 

Gonocephalum depressum 3 Pairs 6 Pairs 4 Pairs 2 Pairs XY-Type 

Scleron Sp. 6 Pairs 3 Pairs 1 Pair 2 Pairs XY-Type 

Table II. List of free amino acids identified in the different tissues of Gonocephalum depressum and Scleron Sp. 

SI Name of the amino acid Gonocephalum depressum Scleron Sp. 
N O ,  

A T 0 H A T 0 H 

1. Serme 
2. Alanine 
3. Lysine 
4. Methionine - 
5, Threonine - 
6. Arginlne 
7. Cysteic acid 
8. Citrulline 
9. Leucine 

10. Hydroxy proline 
11. Histidine 
12. Glycine 
13. Tyroslne 
14. Glutamie acid -- 
15. Isoleucine -- 
16. Proline 
17. Aspartic acid -- 
18. Valine 
19. B-Alanine -- 
20. Cysteine -- 
21. Tryptophan -- 

m 

m 

-r, present; A, al imentary canal: T, testes; O, ovary; H, haemolymph 
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Fig. 2. A and B. Karyotype. The chromosomes are arranged 
according to their lengths. 

chromosomes  can be easily identif ied,  as t hey  s t and  out  
d is t inc t ly  f rom the  autosomes.  

As descr ibed by  SAXENA et a12, the  presence or absence 
of var ious  amino  acid compounds  in the  whole insect  and  
in different  t issues IS indicated in the Table II.  

Discussion. The charac ter i s t ics  of organisms for animal  
t axonomic  s tudies  are morphological ,  ecological, cyto-  
logical and  geographical .  Since morpho logy  and  physiol-  
ogy of organisms are de te rmined  by biochemical  pro-  
cesses, in recent  years  biochemical  character is t ics  have  
been  t aken  in to  cons idera t ion  4. These character is t ics  help  
to de te rmine  the  sys t emat i c  posi t ion of the  organisms 5. 
The presen t  invest igat ion deals wi th  the  similari t ies and  
differences in qua l i ta t ive  (presence/absence) d i s t r i b u t i o n  
of the  amino  acids in the  whole an imal  and in cer ta in  
t issues of the  animal .  

The ch romosome  s t u d y  of the  two species shows t h a t  
bo th  of t h e m  possess the  basic diploid n u m b e r  20, 
charac ter i s t ic  of Coleoptera  6. Bu t  t hey  show a difference 
in the  n u m b e r  of mediocent r ic  and acrocentr ic  chromo-  
somes. They  also show qua l i ta t ive  differences in the  free 
amino  acid pa t t e rn .  The p resen t  cytological  and  bio- 
chemical  inves t iga t ions  suppor t  the  differences found in 
morphological  and  ecological character is t ics .  

Rdsumd. Le nombre  des chromosomes  diploides est  de 
20 dans  les deux esp~ces de Col6opt~res T6n6brionides 
Gonocephalum depressum et Scleron sp. II y a 18 autosomes  
et 2 chromosomes  sexuels. Ils s ' obse rven t  duns les acides 
amino  libres. Dasns  le Scleron sp., il n ' a  en a que 14. La 
sys t6mat ique  de ces esp~ces est  discut6e sur la base de 
leurs caract~res biochimiques.  

C. M. SHANKARAPPA 7 
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26 July 1977. 
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U l t r a s t r u c t u r a l  L o c a l i z a t i o n  of N e w c a s t l e  D i s e a s e  V i r u s  S u r f a c e  A n t i g e n  in  In fec ted  H e L a  Ce l l s  a s  
R e v e a l e d  b y  an  E n z y m e - L a b e l l e d  A n t i b o d y  M e t h o d  

Previous  s tudies  have  shown t h a t  bo th  pro te in  com- 
ponen t s  of pa ramyxovi ruses ,  the  S and V ant igens,  are 
synthes ized  in the  cy top lasm1 and the  viruses ma tu r e  a t  
the  cell surface 3, 3. The S an t igen  has been repor ted  to  be 
incorpora ted  in the  nucleocapsid  f i laments ,  and the  V 
ant igen  (surface antigen) in t he  spikes of budd ing  par t ic les  
and  vir ions 4. Bu t  the  actual  u l t ras t ruc tura l  localization 
of the  V ant igen in infected cells before virus budd i n g  
takes  place has no t  ye t  been  elucidated.  The enzyme-  
labelled an t i body  m e t h o d  has  recent ly  been successfully 
employed  for the  u l t r a s t ruc tu ra l  localization of various 
cellular ant igens  5. Few papers  have  deal t  wi th  the  applica-  
t ion of th is  m e t h o d  in de tec t ion  of viral  ant igens  6, 7. The 
purpose  of th is  e x p e r i m e n t  was to  iden t i fy  the  locat ion of 
the  Newcast le  disease virus (NDV)-V ant igen  in H e L a  cells 
a t  the  early s tage of infect ion by  apply ing  this  me thod .  

Materials and methods. Ind i rec t  enzyme-label led ant i -  
body  m e thod  was employed  in this  exper iment .  Specific 
a n t i b o d y  against  V ant igen  was p repa red  by  the  dissocia- 
t ion  of v i ru s -an t ibody  complex  (HAI:  1/320)s. Conjuga- 
t ion of horserad ish  peroxidase  (BEHRINGER und  S6HNE, 
Mannheim)  to  an t i - r abb i t  IgG goat  an t ibody  was done  
wi th  g lu ta ra ldehyde  according to the  m e t h o d  of AVRA- 
MEAS 9. Before use, all the  ant i sera  were absorbed wi th  
h u m a n  liver powder  and  H e L a  cell powder .  Normal  r abb i t  
se rum and ant i sera  agains t  Sendai  virus (HVJ) served as 
contro l  sera. 

H e L a  cells were infected wi th  N D V  (Miyadera strain) 
a t  a mul t ip l ic i ty  of 10 p.f.u, per  cell. Uninfec ted  H e L a  
cells were used as controls.  NDV-infec ted  H e L a  cells were 
f ixed in a mix tu re  of 0.5% g lu ta ra ldehyde  and  3% para-  
fo rma ldehyde  in 0 .05M p h o s p h a t e  buffer,  p H  7.4 for 20 
to 30 rain a t  4~ at  3, 4, 5, 7, 9, 15, and 19 h af ter  infection.  
Af te r  overn igh t  washing in several  changes  of PBS,  t he  
cells were incuba ted  wi th  specific a n t i b o d y  di rec ted  
agains t  N D V - V  ant igen for 24 h wi th  gent le  agi tat ion,  
followed by  wash ing  P B S  and  t r e a t m e n t  wi th  peroxidase-  
labelled an t i - r abb i t  IgG goat  an t i b o d y  for a fur ther  24 h 
at  4~ Af te r  washing  tho rough ly  in several  changes  of 
PBS,  the  cells were ref ixed wi th  p h o s p h a t e  buffered 2% 
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