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Isolat ion of Mitoehondria  f r o m  Sarcophaga ruficornis Larvae Rich in Phenol ics  

In  connec t ion  wi th  the  inves t iga t ion  of r e sp i r a to ry  
enzymes  in i m m a t u r e  insects,  an a t t e m p t  was made  to 
isolate mi tochondr i a  f rom S. ruficornis larvae. The ho~ 
mogena tes  p repa red  by  convent iona l  t echn iques  t u rn ed  
b rown and e i ther  no or ve ry  l i t t le  ac t iv i ty  could be de- 
tected.  Apparen t ly ,  the  larval  t issues conta ined  the  enzyme 
iiihibitors,  Enzymic  browning  is known to  result  f rom the  
po lymer iza t ion  of quinones  formed f rom mono-or  di- 
hydr ic  phenols  by  the  act ion of phenol  oxidase.  Endog-  
enous phenols  are repor ted  to  inh ib i t  several  p lan t  en- 
zymes ~. Since the  phenol  oxidase  and  phenols  are in- 
va r iab ly  p resen t  in h igh  concei i t ra t ions  in the  cuticle and 
h e m o l y m p h  of imma tu re  stages of insects  2,8, it  seemed 
reasonable  to a t t r i bu t e  the  b rowning  of homogena te s  and  
subsequen t  enzyme  inhib i t ion  in S. ru/icornis larvae to 
in terference by  phenolics.  

As far as the  p resen t  au thors  are aware,  no repor t  is 
avai lable to preclude phenol ic  in ter ference  dur ing  the  
isolat ion of mi tochondr i a  f rom larval s tages of insects.  
The p resen t  communica t ion  describes the  isolation and 
charac te r iza t ion  of act ive mi tochondr ia  f rom S. ru/icornis 
larvae by  p reven t ing  the  phenol ic  interference.  

Materials and methods. The 3rd ins tar  larvae of S. ru[i- 
corgis were ob ta ined  f rom the  running  cul ture in the  
l abora to ry  and  the i r  20% homogena tes  p repared  in A) 
0.25 M sucrose, B) m e d i u m  A plus 1% bovine se rum 
a lbumin  (BSA) and  0.01 M EDTA,  C) med ium B plus 
0.005 M sodium metab i su lph i t e  and D) med ium B plus 
0.01 M freshly neut ra l ized  cysteine hydrochlor ide .  Each  
homogena te  was subjec ted  to the  following procedure.  
I t  was f i l tered th rough  musl in  and cent r i fuged at  150 •  
for 10 min to r emove  the  debris. The s u p e r n a t a n t  was 
cent r i fuged a t  3000 • g for 10 min,  the  s u p e r n a t a n t  decant -  
ed and  the  residue washed  wi th  the  gr inding medium.  
The 3000 •  s u p e r n a t a n t  was centr i fuged at  8000 •  for 
10 rain, the s u p e r n a t a n t  decan ted  and the  residue washed 
wi th  the  gr inding medium.  The 3000 and  8000 •  pellets 
were suspended  in the  gr inding med ium and used in the  
enzyme assay. All opera t ions  were carried out  a t  0-4~ 

Cytochrome c oxidoreductase  (cytochrome c oxidase) 
and succinate  ox idoreduc tase  (succinic dehydrogenase)  
were assayed according to COOPERSTEIN and LAZAROW 4 
and SLATER and  BONNER 5 respect ively .  The oxygen up- 
take  in oxida t ive  phosphory la t ion  was measured  according 
to SACKTOR and  COCI~ARAN 6 using s t anda rd  W a r b u r g  
technique ,  and phosphory la t ion  by the  d i sappearance  of 
o r t h o p h o s p h a t e  f rom the  reac t ion  sys tem by  the  me t h o d  
of FISKE and SUBBAROWL The concen t ra t ions  of BSA, 
EDTA,  sod ium metab i su lph i te  and cys te ine  chosen 
favoured  max i i imm ac t iv i ty  of the  enzymes  s tudied.  

Results. The resul ts  ob ta ined  are r epor ted  in the  Table.  
The 3000 X g sed imen t  and  8000 • g s u p e r n a t a n t  exh ib i t ed  
ins ignif icant  or no enzyme act iv i ty .  Most  of t he  ac t iv i ty  
was localized in 3000-8000 •  pellet.  The mi tochondr ia l  
pel le t  isolated in 0.25 M sucrose was brown in colour  and 
dM not  exhib i t  cy toch rome  c oxidase ac t iv i ty ;  t he  inclu- 
sion of BSA and  E D T A  res tored  only s l ight  ac t iv i ty .  
Addi t ion  of sodium metab i su lph i t e  and cys te ine  to m e d i u m  
B caused respec t ive ly  2- and  5-fold increase in the  cyto-  
chrome c oxidase  act iv i ty .  

Succinic dehydrogenase  ac t iv i ty  was ve ry  low when  
isolat ion m e d i u m  A was used ; the  inclusion of E D T A  and  
BSA caused only  l i t t le enhancement .  S u p p l e m e n t a t i o n  
of sodium metab i su lph i t e  and  cys te ine  to  m e d i u m  B 
caused respec t ive ly  2- and  3-fold increase in the  ac t iv i ty .  

The P : O  ra t io  for e -g lyce rophospha te  ox ida t ion  was 
0.51 when  mi tochondr i a  were isolated in sucrose;  it  
decreased to  0.45 on inclusion of E D T A  and BSA.  Addi t ion  
of E D T A  and  B S A  to the  sucrose med ium caused a two-  
fold increase in the  P : O  rat io  for succinate  oxidat ion.  
Incorpora t ion  of me tab i su lph i t e  had  l i t t le  effect  on the  
P : O  ratios.  Su p p l emen t a t i o n  of cyste ine to  m e d i u m  B, 
however ,  caused a marked  increase of 2.6 and  4-fold in the  
P : O  ratio,  wi th  e -g lyce rophospha te  and  succinate  respec- 
t ively.  Succinate  and e -g lyce rophospha te  ox ida t ions  
occurred at  a re la t ively  high ra te  wi th  the  mi tochondr ia l  
p repa ra t ion  wi th  m e d i u m  A and  B. However ,  p h o s p h a t e  
es ter i f icat ion occured at  a slow rate,  so t h a t  t he  P : O rat ios 
were very  low. The use of cyste ine was found  to be super ior  
to sodium metab isu lph i te .  

Discussion. The med ium for isolation of m i tochondr i a  
f rom insect  larval  s tages r ich in phenol ics  requires  careful 
formula t ion  in order  to recover  m a x i m u m  act iv i ty .  The 
isolat ion of act ive mi tochondr i a  f rom p lan t  t issues has 
been h a m p e r e d  in several  cases by  the  presence of phenol ic  
compounds  s. H o m o g e n a t e s  p repa red  in sucrose m e d i u m  
resul ted in browning,  p robab ly  due to the  po lymer iza t ion  
of quinones  p resen t  in the  cuticle, and e i ther  no or very  
l i t t le ac t iv i ty  could be demons t r a t ed .  This m a y  be due to 
the  fact  t h a t  quinones  polymer ize  spon taneous ly  and 
enter  in to  compara t ive ly  s table  i r reversible  cova len t  
l inkages wi th  proteins% Phenol  oxidase is r epor ted  to  be 
bound  wi th  the  mi tochondr i a  of blow-fly1~ Addi t ion  of 
BSA res tored sl ight  ac t iv i ty  because the  exogenous  
prote ins  are known  to  p ro t ec t  the  enzymic by  en te r ing  
into hydrogen  bonding  and covalent  l inkages wi th  phenols.  
BSA has been  used ex tens ive ly  in the  isolat ion of mi to-  
chondr ia  from insect  t issues n,  and in its absence ox ida t ive  
phosphory l a t i on  could not  be d e m o n s t r a t e d  in insect  
f l ight  muscle mi tochondr i a  ~. The use of E D T A  in the  

Enzyme activities and oxidative phosphorylation in S. ruJicornis 

Enzyme activity 
per g fresh weight ~ 

Medium 

A B C D 

Cytochrome c oxidase 
(mole/rain) -- 0.06 0.12 0.316 

Succinic dehydrogenase 
change in O.D./min 0.04 0.08 0.17 0.25 

P : O ratio with 
glycerophosphate 0.51 0.45 0.65 1.33 

P : O ratio with succinate 0.46 0.90 0.20 1.84 

~The data presented is tile mean of triplicate estimations. 
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homogeniz ing  m ed ium m a y  be expec ted  to  inhibi t  the  
meta l  med ia ted  enzymic  or non-enzymic  oxida t ion  of 
phenols  12. The cys te ine  t ends  to keep phenols  in reduced  
condi t ion  ~a. The e n h a n c e m e n t  of enzyme act ivi t ies  by  
incorpora t ing  cys te ine  and sodium metab i su lph i t e  in the  
isolat ion med ium was likely to  be due to the  fact  t h a t  
these  reagents  keep the  phenols  in the i r  unoxidized  non-  
inh ib i to ry  state.  

The presen t  communica t ion  reveals  t h a t  enzyme isola- 
t ion  f rom i m m a t u r e  s tages of insects  requires  p ro tec t ion  
f rom phenols  la. 

Zusammen/assung. Die Akt iv i t / i t en  von Cytochrom-c-  
Oxydase  und  Succ ina t -Dehydrogenase  sowie die oxy-  
da t ive  Phosphory l a t i on  wurden  in isol ier ten Mitochon-  
dr ien yon S. ru/icornis-Larven durch  Zusatz  yon BSA, 

E D T A  und  Cystein zu den H o m o g e n a t e n  vor  Sch/idigung 
durch  phenol ische Subs t anzen  geschii tzt .  
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Action de leucine aminopeptidase I et II extracellulaires d'Aspergillus oryzae (I .P.410) 
sur des peptides synth4tiques 

Action of Leucine Aminopeptidase 1 and 2 (Aspergillus oryzae 410) on Various Synthetic 
Peptides 

Au cours de t r a v a u x  ant6rieurs,  nous  avons  pu isoler e t  
6tudier  dans  un milieu de cul ture d'Aspergillus oryzae 
(I.P.410) 2 f ract ions  extracel lulaires  ~ act ivi t6 leucine 
aminopep t idas ique  (LAP) 1-4 Comme une f rac t ion ex t ra i t e  
de Serratia indica s elles ne poss6dent  pas d 'ac t iv i t6  envers  
la leucine-amide mais  poss6dent  une act ivi t6 a ry lamidase  
envers  la L-leucyl-4-nitroanil ide (LpNa). 

Nous avons  pu observer  que ces f ract ions  6 ta lent  
ac t ivables  pa r  la t emp4ra tu re  e t  que la pr4sence d ' ions  
Mg++ a u g m e n t a i t  l ' ac t iv i t6  de la f rac t ion L A P  1 (50%). 
L 'ac t iv i t6  de L A P  2 par  contre ,  ne subi t  aucune  modif ica-  
t ion.  L ' o x y d a t i o n  du t r y p t o p h a n e  de ces glycoprot6ines 
par  le N-bromosucc in imide  am6ne une per te  to ta le  d 'ac t i -  
vit6. La mise en 6vidence de liaisons O-glycosidiques par  
la m6thode  de <~fl 61imination* e s ' accompagne  d 'une  pe r te  
t o t a l e  de l ' ac t iv i t6  e n z y m a t i q u e  et  ant ig6nique.  Nous 
avons  voulu ici compare r  les act ivi t4s  de ces f rac t ions  
vis k vis de pep t ides  syn th6 t iques  7. 

Materiel et mdthodes. La coupure  de la liaison leucyl a 
6t6 raise en 6vidence apr~s incuba t ion  (24 h ~ 30~ en 

Action de LAP 1 et LAP 2 sur les diff6rents peptides 

Z] D.O. ~ 570 nm 

LAP 1 LAP 2 

LEU-GLY-GLY 0,900 * 0,900 
GLY-PRO-ALA 0 0 
GLY-LEU-TYR 0,600 0,100 
GLY-CYS-TYR (Glutathion) 0 0 
TRY-TYR 0,250 0,300 
TRY-ALA 0,150 0 
TYR-GLY 0,300 0 
LEU-GLY 0,900 0,600 
HIS-LEU 0,600 0,250 
TYR-PHE 0,100 0,230 
GLY-GLY 0 0 
CBZ-ALA-LEU 0 0 

* L'activit6 maximale 6tant d6j~ atteinte apr6s 4 h d'incubation. 
Les r6sultats sont donn6s en diff6renee de densit6 optique ~ 570 nm 
(dosage ~ la ninhydrine) des milieux r6actionnels avant et apr6s 
incubation. 

t a m p o n  p h o s p h a t e  de sod ium (3 ml) 0,05 M p H  8, de 
2,5 mg de d ipep t ide  ou de 3,5 mg de t r ipep t ide  e t  de  
500 [xg de f rac t ion enzymat ique .  

L 'ac ide  amine  t e rmina l  lib6r6 est  identifi6 apr6s chro-  
ma tog raph ie  sur p laque  de gel de silice dans  un sys teme 
n-butanol -ac ide  ac6t ique-eau (4.1.1) de 10 [zl de milieu 
r6actionnel .  I1 a 6t4 6galement  dos6 A pa r t i r  de 10 ~1 de 
milieu d ' i ncuba t ion  par  le r6actif  n i n h y d r i n e -K CN 
570 nm. 

Rdsultats et discussion. L ' e x a m e n  du Tableau nous  
p e r m e t  de d6finir les diffdrentes  liaisons coup4es pa r  les 
f ract ions  fongiques.  I1 ap p a ra i t  que la liaison leucy l  est  
coup6e de pr6f6rence par  les 2 fractions,  Mors qur c e s  
derni6res ne pos s6den t  pas d 'ac t iv i t6  ca rboxypep t idase  
envers  CBZ-alanine-leucine,  ce qui just if ie  leur caraqt6re 
leucine aminopep t idas ique  (LAP). 

De mani6re ident ique  A la f rac t ion L A P  1 ex t ra i t e  
6galement  d'Aspergillus oryzae (460) par  NAKADAI et  al. s 
ces f ract ions  n ' o n t  aucune  act ion sur les liaisons glycyl- 
glycine, gly-pro-ala  ainsi que les liaisons gly-cyst-gly  
(glutathion).  Une  act ivi t6 envers  les liaisons glycyl, 
q u a n d  elle est  associ6e ~ la leucine dans  gly- leu- tyr  semble  
exis ter  dans  le cas de L A P  1. On p e u t  4galement  no te r  une  
ldg6re activit6 non sp6cifique envers  des liaisons telles que  
t r y p t o p h a n y l  e t  ty rosy l  et  une  act ivi tG assez i m p o r t a n t e  
de L A P  1 sur les liaisons du t y p e  h is t idyl  dans  his-leu. Ces 
r4sul ta ts  son t  confirm6s par  l '6 tude  cin~tique de la r6ac- 
t ion en ch roma tograph ie  sur  p laque  de gel de silice. 

E n  outre,  nous avons  6tudi6 l 'act ivi t6  de ces f ract ions  
sur le L p N a  en pr6sence d 'alcools  lin6aires, k des concen-  
t r a t ions  croissantes  compat ib les  avec leur miscibilit6. 
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