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Metabolism of the Sulphur Amino-Acids  in Stegobium paniceum L. and Lasioderma serricorne F. 

T h a t  t he  in t r ace l lu l a r  yeas t  s y m b i o n t s  of t he  drug-  
s tore  beet le ,  Stegobium paniceum L., supp ly  t h e  hos t  
w i t h  v i t a m i n s  of t h e  B-complex  was r epo r t ed  b y  K o c h  
in 1933 ~. Since t h e n  his  f ind ings  in th i s  Anob i id  h a v e  
been  en la rged  u p o n  b y  his  s t u d e n t s  a n d  o the r s  -0-5. 
R e c e n t  rev iews  of t h e  l i t e r a tu re  descr ibe  t h e  v i t a l  role of 
in t r ace l lu la r  s y m b i o n t s  in  m a n y  o the r  hos t  o rgan i sms  6, 7. 
HENRY a n d  BLOCK s showed  t h a t  t h e  cockroach,  Blatella 

of ut i l iz ing inorganic  su lpha te  in  t he  syn thes i s  of me th io -  
n ine  and  cyst ine.  La rvae ,  ar t i f ic ia l ly  freed of t he i r  s y m b i -  
onts,  are  no t  able  to  s y n t h e t i z e  these  su lphur  amino-ac ids .  

Add i t i ona l  e x p e r i m e n t s  are  be ing  car r ied  ou t  on 
Stegobium and  Lasioderma w i t h  glucose-Cl~-U to deter- 
m ine  t he  role of t h e  yeas t  s y m b i o n t s  in t he  c a r b o n  
syn thes i s  of these  a n d  o t h e r  a m i n o  acids, a n d  will be  
r epo r t ed  l a t e r  9. 

Specific activity of SSS-amino-acids from larvae of Stegobium paniceum and Lasioderma serricorne after 3 weeks on diet labelled with Na.2S8504 

Amino acid Stegobium paniceum ~ Lasioderma serricorne �9 
Aposymbiotic Normal Aposymbiotic Normal 
Extract Hydrolysate Extract Hydrolysate Extract Hydrolysate Extract Hydrolysate 

Cystine 8 20 16 26 12 71 32 598 
Methionine 0 10 4 18 16 62 23 3663 

Counts per minute per [zmole of sulphur. 

germanica, in fec ted  w i t h  i ts  bac t e r i a l  symbion t s ,  is 
capab le  of u t i l iz ing  inorgan ic  su lpha t e  for t he  syn thes i s  
of m e t h i o n i n e  a n d  cyst ine ,  whi le  t h e  a p o s y m b i o t i c  roach  
c a n n o t  do so. The  fol lowing i nves t i ga t i ons  were car r ied  
ou t  to  d e t e r m i n e  t he  role of t h e  s y m b i o n t s  of S.paniceum L. 
and  of t h e  closely r e l a t ed  tobacco  beetle ,  Lasioderma sevri- 
come F., in  t he  su lphu r  amino-ac id  m e t a b o l i s m  of t he  hosts .  

B o t h  aposymbio t i c  a n d  n o r m a l l y  in fec ted  Stegobium 
a n d  Lasioderma la rvae ,  f resh ly  ha t ched ,  were  p laced  on  a 
d ie t  cons i s t ing  of w h e a t  gr i t  a n d  yeas t  e x t r a c t  (90:10 v/v) ,  
wh ich  was label led  w i t h  Na~S3nO4. Af te r  3 weeks t he  
l a rvae  were homogen ized  a n d  ex t r ac t ed ,  a n d  t he  pro-  
t e inaceous  res idues  were hydro lysed .  T he  e x t r a c t s  a n d  
h y d r o l y s a t e s  were c h r o m a t o g r a p h e d  in 2 d i rec t ions  on  
paper .  T h e  m e t h i o n i n e  a n d  cys t ine  spots  were Muted  
f rom t h e  p a p e r  a n d  t h e  r a d i o a c t i v i t y  was  m e a s u r e d  in a 
l iquid  sc in t i l l a t ion  counter .  

The  resul t s  are  l i s ted  in  t h e  Table .  I n  Stegobium t h e  
specific a c t i v i t y  for m e t h i o n i n e  a n d  cys t ine  was  v e r y  low 
in  t h e  ex t r ac t s  a n d  h y d r o l y s a t e s  of b o t h  a p o s y m b i o t i c  
a n d  n o r m a l l y  in fec ted  larvae .  T he  specific a c t i v i t y  of 
e x t r a c t s  f rom a p o s y m b i o t i c  and  n o r m a l  Lasiodevma 
l a rvae  was also low. However ,  in  hyd r o l y s a t e s  of norn la l ly  
infec ted  l a rvae  t h e  specific a c t i v i t y  of b o t h  m e t h i o n i n e  
and  cys t ine  was found  to  be  m u c h  g rea te r  t h a n  in apo-  
symbio t i c  la rvae .  

These  resu l t s  show t h a t  l a rvae  of Lasioderma serricorne 
F., infec ted  w i t h  t h e i r  n o r m a l  yeas t  symbion t s ,  are capab le  

Rdsumd. Les la rves  de Lasioderma serricorne F., 
infect6es avec  leurs  s y m b i o n t e s  in t race l lu la i res  normales ,  
o n t  pu  u t i l i ser  du  sul fa te  i no rgan ique  dans  la syn th6se  de 
m 6 t h i o m i n e  e t  cyst ine .  Les la rves  l ib6r6es a r t i f i c ie l l ement  
de leurs  s y m b i o n t e s  ne  f u r e n t  pas  capab les  de syn th6 t i s e r  
ces acides amin6s  sul fur iques .  Les la rves  de Stegobium 
paniceum L. infect6es n o r m a l e m e n t  e t  les l a rves  de 
Stegobium paniceum L. lib6r6es des s y m b i o n t e s  n 'u t i l i s6-  
r e n t  pas  de su l fa te  i no rgau ique  dans  la syn th6se  de 
m 6 t h i o n i n e  e t  cys t ine .  
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Biochemical  Characteristics of Yeast Respiration-Deficient Mutants Differing in Buoyant Densities 
of Mitochondrial DNA 

Mitochondr i a l  D N A  (M-DNA) has  been  a s s umed  to  
r ep re sen t  t h e  e x t r a c h r o m o s o m a l  gene t ic  fac to r  whose  
modi f i ca t ion  d e t e r m i n e s  c y t o p l a s m a t i c a l l y  inhe r i t ed  
r e sp i r a to ry  def ic iency in yeas t  1. A n u m b e r  of cyto-  
p lasmic  (~-) m u t a n t s  h a v e  been  p r e p a r e d  2 wh ich  differed 
f rom each  o the r  a n d  also f rom t he  or ig ina l  w i ld type  
s t r a i n  in  b u o y a n t  densi t ies  of t h e i r  r espec t ive  M - D N A  
ref lec t ing  cons iderab le  differences  in  base  compos i t ionK 

I t  will be  shown  in t h i s  p a p e r  t h a t  desp i te  these  
differences in  t he  M - D N A  all t he  m u t a n t s  d i sp lay  un i fo rm  
b iochemica l  deficiencies lack ing  cy toch romes  a .a  3, b and  
c~, ol igomycin-sens i t iv i ty  of m i t o c h o n d r i a l  ATPase ,  a n d  
t he  ab i l i ty  to  i nco rpo ra t e  a m i n o  acids b y  isola ted mi to -  
chondr ia .  I n  add i t i on  t h e y  show a u n i f o r m  p a t t e r n  o f  

m i t o c h o n d r i a l  ' s t r u c t u r a l  p ro t e in '  in  disc e lec t ropho-  
rests. 

Material and methods. Haplo id  s t r a in s  of cy top l a smic  
resp i ra t ion-def ic ien t  m u t a n t s  of Saccharomyces cerevisiaf, 
l i s ted  in t h e  Table ,  were k i n d l y  p rov ided  b y  Dr. H.  
J a k o b  (Centre  de gen4 t ique  mol6culaire,  Gi f - sur -Yvet te ,  
France) .  Me thods  of cu l ture ,  of i so la t ion  of m i t o c h o n d r i a  
and  of A T P a s e  d e t e r m i n a t i o n  5 and  assay  of a m i n o  acids 
i nco rpo ra t i on  b y  i so la ted  m i t o c h o n d r i a  ~ t lave .been 
descr ibed  p rev ious ly .  C y t o c h r o m e  spec t r a  were  m e a s u r e d  
ill a SF  10 s p e c t r o p h o t o m e t e r  equ ipped  w i t h  a n  in t eg ra t -  
ing sphere.  Mi tochondr i a l  ' s t r u c t u r a l  p ro t e in '  was  i so la ted  ~ 
a n d  i ts  e lec t rophores is  in  p o l y a c r y l a m i d e  gel per-  
formedS accord ing  to pub l i shed  procedures .  
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Results  and discussion. As obse rved  w i t h  cy top l a smic  
m u t a n t s  of u n k n o w n  b u o y a n t  dens i t ies  of M - D N A  9,1~ 
all  t hese  m u t a n t s  s tud ied  lack in t h e i r  abso lu t e  or 
di f ference ( reduced m i n u s  oxidized) spec t r a  cy toch r o mes  
a.a 3 a n d  b. I n  add i t ion ,  no  ev idence  for t he  presence  of 
c y t o c h r o m e  c~ could b e  found  b y  l o w - t e m p e r a t u r e  
spec t roscopy.  

Unl ike  t he  case of w i ld - type  s t r a ins  ~, n f i t ochondr i a l  
A T P a s e  f rom all  t h e  cy top l a smic  m u t a n t s  was  found  to  be  
insens i t ive  to  o l igomycin .  Th i s  e x t e n d s  t h e  p rev ious  
f ind ing  o b t a i n e d  w i t h  single m u t a n t s  n,  12. 

A l t h o u g h  t h e  n a t u r e  of m i t o c h o n d r i a l  ' s t r u c t u r a l  
p ro te in ' ,  as well  as i t s  mod i f i ca t ion  a c c o m p a n y i n g  t h e  
cy top l a smic  m u t a t i o n  in  yeas t ,  h a s  become  t h e  m a t t e r  
of c o n t r o v e r s y  ~a-~~ i ts  p rope r t i e s  h a v e  been  examined .  
As s h o w n  in t he  Figure ,  t h e  e lec t rophore t i c  p a t t e r n  of 
m i t o c h o n d r i a l  ' s t r u c t u r a l  p r o t e i n '  h a s  been  found  to  be  
u n i f o r m  in  all  t h e  m u t a n t s .  

E x t e n d i n g  t h e  p rev ious  f ind ing  o b t a i n e d  w i t h  a n e u t r a l  
a n d  a h igh ly  suppress ive  cy top l a smic  r e sp i ra t ion-de f i c i en t  
s t r a ins  6, m i t o c h o n d r i a  i so la ted  f rom all  t h e  s t r a ins  s tud ied  
were n o t  able  to  i nco rpo ra t e  ~4C-leucine in to  t r ich loro-  
acet ic  ac id- inso luble  f r ac t ion  u n d e r  cond i t ions  in  wh ich  
wi ld - type  m i t o c h o n d r i a  showed  ac t ive  incorpora t ion .  

The  p le io t rop ic  n a t u r e  of t he  cy top l a smic  m u t a t i o n  
for r e s p i r a t o r y  def ic iency m a y  ref lect  e i t he r  miscod ing  of 
severa l  p ro t e in s  or  comple t e  loss of some essent ia l  
f u n c t i o n  of yeas t  3/I-DNA. The  o b s e r v a t i o n  t h a t  all  t h e  
cy top l a smic  m u t a n t s  e x a m i n e d  exh ib i t ed  t h e  same  b i o -  
chemica l  cha rac te r i s t i c s  i n d e p e n d e n t l y  of how p r o f o u n d l y  
t he  base  compos i t i on  of t h e i r  r espec t ive  M - D N A  h a d  b e e n  
modi f ied  f avours  t h e  l a t t e r  poss ibi l i ty .  I n t a c t  M - D N A  
m a y  be  a p re requ i s i t e  for some complex  m i t o c h o n d r i a l  
func t ion ,  e.g. syn thes i s  or  f u n c t i o n i n g  of m i t o c h o n d r i a l  
r ibosomes  or  derepress ion  of nuc lea r  genes cod ing  for  
some m i t o c h o n d r i a l  componen t s .  A ce r t a in  c h a n g e  in 

Strains of cytoplasmic respiratory-deficient mutants employed in 
the study 

Strain Degree of Buoyant density 
suppressiveness ~ in CsC1 
( % ) a (g/era 3) 

C 982-19 dA 1 0 (neutral) 1.682 
D 243-2B-R1-No6 0 (neutral) ? 
D 243-2B-g 0 (neutral) 1.682 
D 243-2B-120 51 1.684 
D 243-2B-106 78 1.685 
D 243-2B-116 95 1.689 

As defined by EPHUSSI and GRANDCHAMP 4. 

base  compos i t i on  of M - D N A  which  resu l t s  in  r e s p i r a t o r y  
def ic iency in yeas t  m a y  comple t e ly  e l imina te  th i s  func-  
t ion.  A n y  f u r t h e r  modi f i ca t ions  exceeding  th i s  m i n i m a l  
l imi t  would  t h e n  n o t  b r ing  a b o u t  a n y  a d d i t i o n a l  a l t e r a t i o n  
of m i t o c h o n d r i a  20. 

Zusammenfassung .  Es  wurde  nachgewiesen ,  dass, 
obwohl  die m i t o c h o n d r i a l e  D N S  versch iedener ,  a t m u n g s -  
defek te r  H e f e m u t a n t e n  sowohl  u n t e r e i n a n d e r  als a u c h  
y o n  den  W i l d s t / i m m e n  u n t e r s c h i e d e n  w e r d e n  k6nnen ,  
diese un i fo rme  b iochemische  C h a r a k t e r i s t i k a  aufweisen:  
F e h l e n  y o n  spek t roskop i sch  n a c h w e i s b a r e m  Z y t o c h r o m  
a.a 3, b u n d  % gegen Ol igomyzin  u n e m p f i n d l i c h e  A T P a s e  
u n d  die Unf / ih igkei t ,  Aminos / iu ren  in P r o t e i n e  zu 
inkorpor ie ren .  
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Electrophoretic pattern of 'structural protein' isolated from xnito- 
chondria of different cytoplasmic mutants. Abbreviated symbols 
of the strains used are indicated. 
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