
886 Speeialia EXPERIENTIA 31/8 

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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Comme les f ract ions  t issulaires  9 les f ract ions  L A P  1 et  
L A P  2 son t  inhib6es par  les alcools en fonct ion du h o mb re  
de carbone  de la chaine  lin6aire a, alors que les alcools 
chatnes  ramifi6es n ' o n t  aucune act ion inhibi tr ice.  

Les f ract ions  L A P  fongiques ne sont  pas  inhib6es par  
cer ta ins  pep t ides  tels  que : Bu t  H - T h r - P h e - O H  5. l ' inverse  
des f rac t ions  t issulaires  ~~ Ce ph6nom~ne ava i t  d6j~ 6t6 
ment ionn6  par  RONCARI et  ZUBER 11 darts le cas de L A P  
isol6e de Bacillus stearothermophilus. Certains caract~res 
d 'aet ivi t61,  z,~ p e r m e t t e n t  de rapprocher  les f ract ions  
fongiques que nous  avons  isol6es, de cer ta ines  f ract ions  
t issulaires.  D 'au t res  propri6t6s:  non  act ivi t6 envers  la 
leucine amide,  non  inhib i t ion  par  cer ta ins  pep t ides  ~~ 
act ivi t6 moins  sp6cifique envers  des pept ides  synth6t iques ,  
ac t iva t ion  par  la t emp6ra ture ,  sont  caract6r is t iques  des 
L A P  ex t ra i t e s  de micro-organismes.  

Nos r6sul ta ts  conce rnan t  Fact ion  de L A P  1 vis g vis de 
pept ides  syn th6 t iques  son t  analogues g ceux ob tenus  par  
NAKADAI et  al. 8 g pa r t i r  de la f rac t ion 1 (souche 460) d o n t  
la taille mol6culaire est  tr~s diff6rente de L A P  1. La frac- 
t ion L A P  2, quoique  moins  active,  est  plus sp6cifique de 
la liaison leucyl que la f rac t ion 1. 

Summary. By use of di- or t r ipep t ides  as subs t ra tes ,  
L A P  1 and  L A P  2, 2 f rac t ions  f rom Aspergillus oryzae 
hydro lyze  ol igopept ides  t h a t  possess leucine as N- te rmina l  
amino  acid. L A P  1 f rac t ion also hydro lyzes  the  h is t idyl  
bond.  B o t h  f ract ions  have  no ac t iv i ty  towards  pep t ides  
as g lu ta th ion ,  gly-pro-ala;  t h e y  have  low or no ac t iv i ty  
towards  ty rosy l  and  t r y p t o p h a n y l  bond.  
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Efflux of Cyclic AMP from Resealed Erythrocyte 

I t  is general ly  accep ted  t h a t  intracel lular  levels of 
cyclic A M P  are control led  by  the  relat ive act ivi t ies  of the  
enzymes  responsible  for its synthes is  and degrada t ion :  
adeny la te  cyclase and  phosphodies te rase  respect ively.  
The possibi l i ty  exis ts  however ,  t h a t  efflux and influx of 
the  cyclic nucleot ide  m a y  be addi t ional  factors  affect ing 
its concen t ra t ion  wi th in  the cell. The f indings of cyclic 
nucleot ides  in several  body  fluids1, 2 and the  ho rmone-  
s t imula ted  release of cyclic AMP f rom the  liver a and  
k idney  4 suggest  t h a t  efflux at  least  m a y  be of biological 
impor tance .  

Work ing  wi th  W I - 3 8  h u m a n  embryonic  f ibroblasts ,  
d'ARMIENTO et al. s observed  a s ignif icant  efflux of in t ra -  
cellular cyclic AMP when  the  cul ture med ium con ta ined  
organic zwit ter ionic  buffers  such as Hepes  6. (N-2-hydroxy-  
e thy lp ipe raz ine -N ' -2 -e thanesu lphon ic  acid). B icarbona te -  
buffered media  did no t  produce  th is  response;  hence  i t  
was pos tu la t ed  t h a t  cell m e m b r a n e s  migh t  become pe rme-  
able to cyclic AMP in the  presence  of organic buffers.  

We have  tes ted  th is  hypo thes i s  d i rec t ly  by  incorpora t ing  
[aH]-cyclic AMP into  resealed h u m a n  e ry th rocy te  ghos ts  
and following the  efflux of the  t r i t i a t ed  nucleot ide  in to  
unbuffered,  b ica rbona te -buf fe red  and Hepes -buf fe red  
isotonic choline chloride.  There  are m a n y  advan t ages  in 
using e ry th rocy te s  for th is  t y p e  of s tudy :  t h e y  cons t i t u t e  
a conven ien t  sy s t em for incorpora t ing  exogenous  com- 
pounds  and  following the i r  subsequen t  effluxT; t h e y  
conta in  only  low levels of adeny la t e  cyclase and  phospho-  
dies terase  activi t ies,  and  so the  t r a n s p o r t  of incorpora ted  
cyclic A M P  can be unambiguous ly  observed;  and  in 
general,  e ry th rocy t e  m e m b r a n e  t r a n s p o r t  is s imilar  to  
t h a t  of o the r  m a m m a l i a n  cells. 

Materials and methods. Tr i t i a ted  cyclic AMP was in- 
co rpora ted  into re-sealed ghos ts  by  a modi f ica t ion  of the  
m e t h o d  of WHITTAM 7. The cells were collected and  washed  
as descr ibed by  DuFFY and SCHWARZ 8, and  squi r ted  in to  
7 volumes  of double  dist i l led wa te r  conta in ing  0.625 t~M 
cyclic AMP (sodium sal t ;  Sigma) and  [8 -a l l , adenos ine  
3 ' ,5 ' -cycl ic  p h o s p h a t e  (Ammonium sal t ;  The Radio-  
chemical  Centre,  Amersham)  at  a final specific ac t iv i ty  
of 250 t,Ci/~mole. Af ter  15 min  at  room t e m p e r a t u r e  
sufficient  3 M KC1 was added  to res tore  physiological  

Ghosts is not Enhanced by Hepes 

tonici ty .  Af ter  being washed  6 t imes  wi th  0.15 M choline 
chloride, repl icate  0.2 ml a l iquots  of packed  ghosts  were 
suspended  in 1.8 ml  each of t he  following 3 media :  un- 
buffered choline chloride (0.15 M), and  choline chloride 
(0.15 M) buffered a t  p H  7.40 wi th  20 m M  Hepes  or wi th  
20 m M  NaHCO a. The efflux of cyclic A M P  (measured as 
d p m  of the  rad ioac t ive  nucleot ide  and  conver t ed  in to  
pmoles) and pro te in  leakage in to  the  var ious  media  
(de te rmined  by  opt ical  dens i ty  m e a s u r e m e n t s  a t  280 nm) 
were moni to red  dur ing a 4 h incuba t ion  a t  37~ wi th  
gent le  agi ta t ion.  Analysis  of the  efflux media  by  pape r  
c h r o m a t o g r a p h y  according to  SHEPPARD and BURGHARDT 9 
es tabl ished t h a t  97% of the  t r i t i um label had  an Rf  value 
ident ical  to  t h a t  of au then t i c  cyclic AMP (sodium sal t ;  
Sigma). 

Results and discussion. There  was an efflux of cyclic 
AMP f rom the  resealed e r y t h r o c y t e  ghosts  into each of 
the  3 media  s tudied,  and in each case the  efflux followed 
a s imilar  p a t t e r n  and was of a s imilar  magni tude .  The 
Figure i l lustrates  the  results  f rom a typ ica l  expe r imen t  in 
which  each 0.2 ml  a l iquot  of resealed ghos ts  con ta ined  
83 pmoles  of cyclic AMP before t he  incuba t ion  period.  
Af ter  4 h incuba t ion  35% of t he  cyclic nucleot ide  (i.e. 
29 pmoles) had  been  released into the  medium.  
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