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Glu(OMe) 2-1itorin, the second bombesin- l ike  peptide occurring in methanol  extracts of the skin 
of the Australian frog L i t o r i a  a u r e a  1 
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Summary. The  second bombes in - l ike  pep t ide  occur r ing  in  m e t h a n o l  e x t r a c t s  of t h e  sk in  of t he  A u s t r a l i a n  frog L i to r i a  
a u r e a  was isolated in a pu re  fo rm a n d  ident i f ied  as Glu(OMe) 2-1itorin. 

M e t h a n o l  e x t r a c t s  of t h e  sk in  of t h e  A u s t r a l i a n  frog 
L i to r i a  (Hyla)  au rea  were found  to  c o n t a i n  2 pep t ides  
possess ing  bombes in - l i ke  ac t iv i ty .  T he  s t r u c t u r e  of one 
of t h e m  has  b e e n  desc r ibed  in a p reced ing  c o m m u n i c a -  
t i on  2. I n  t h i s  p a p e r  t he  s t r u c t u r e  of t h e  second b o m b e s i n -  
l ike pep t ide  will be descr ibed.  Th i s  differs f rom t h a t  of t h e  
f i r s t  pep t i de  on ly  b y  t h e  r e p l a c e m e n t  of t he  g l u t a m i n e  
res idue  p r e sen t  in  t he  l i to r in  sequence  a t  pos i t ion  2 w i t h  
t h e  y -me thy le s t e r , o f  g l u t a m i c  acid.  
Pyr-Gln Trp-Ala-Val-Gly-His-lPh e-Met-NH 2 Litorin 
Pyr-Glu(OMe) -Trp-Ala-Val-Gly-His-Phe-Met-NH 2 

Glu(OMe) ~-litorina 
Materials. The  dr ied  sk ins  of 1018 spec imens  of L. au rea  
col lected nea r  Melbourne ,  Vic tor ia ,  Aus t ra l i a ,  in  O c t o b e r -  
D e c e m b e r  1973 a n d  we igh ing  a t o t a l  of 610 g, were sub-  
j ec ted  to  2 successive e x t r a c t i o n s  w i t h  20 p a r t s  (w/v) 
of 80% m e t h a n o l ,  each  e x t r a c t i o n  l a s t i ng  1 week. The  
e x t r a c t s  were mixed  a n d  f i l tered.  
Isolation procedure. A l m o s t  t h e  whole  ex t rac t ,  co r respond-  
ing to  610 g of d r ied  skin,  was  e v a p o r a t e d  to dryness .  The  
res idue  was w a s h e d  w i t h  p e t r o l e u m  e t h e r  a n d  t h e n  t a k e n  
up  in w a t e r  plus  99% e t h a n o l  to  give a f inal  e t h a n o l  con-  
c e n t r a t i o n  of 95% (1200 ml). Af te r  s t and ing ,  t he  l impid  
s u p e r n a t a n t  was passed  t h r o u g h  12 co lumns  of a lka l ine  
a lumina ,  each  of 170 g, w h i c h  were t h e n  e lu ted  w i t h  
e t h a n o l - w a t e r  m i x t u r e s  of dec reas ing  c o n c e n t r a t i o n s  of 
e thano l ,  each  of 200 ml.  
2 peaks  of bombes in - l i ke  a c t i v i t y  appea red  in t h e  e t h a n o l  
e luates ,  one in e lua tes  953 + 953 + (901) and  t he  o t h e r  in  
e lua tes  903 + (902). L i t o r i n  was  respons ib le  for t he  second 
p e a k  of a c t i v i t y ;  Glu(OMe)*-l i tor in  for  t he  f i rs t  peak .  I n  
o rder  to  o b t a i n  a s h a r p e r  s e p a r a t i o n  of Glu(OMe)*-l i tor in 
f rom l i tor in ,  e lua tes  95 v 95~ a n d  901 were combined ,  eva-  
p o r a t e d  to d ryness  a n d  t h e  res idue  t a k e n  up  w i t h  600 m l  
of 99% e thano l .  Th e  l iquid  was  t h e n  r e - c h r o m a t o g r a p h e d  
on  6 a l u m i n a  co lumns  a n d  e lu t ion  was  car r ied  ou t  as 
above .  
I n  t h i s  s i tua t ion ,  Glu(OMe)2-1itorin emerged  again,  
t o g e t h e r  w i t h  some bu fo t en id ine ,  in  e lua tes  953 + 95~ + 
954 a n d  was comple t e ly  free of l i tor in ,  wh ich  emerged  in  
e lua tes  90~ + 80. P u r i f i c a t i on  of e lua tes  953 + 954 (con- 
t a i n i n g  a p p r o x i m a t e l y  30 txg p o l y p e p t i d e  pe r  g skin, as 
assessed on  t h e  r a t  u t e r u s  p r epa r a t i on )  was  car r ied  o u t  b y  
gel f i l t r a t ion  on  S e p h a d e x  G-10 followed b y  p r e p a r a t i v e  
p a p e r  e lec t rophores is .  
L i t o r i n  and  Glu(OMe)3-1itorin were found  to  possess  t he  
s ame  e lec t rophore t i c  m o b i l i t y  in  acid a n d  n e u t r a l  media ,  
a n d  t h e  a m i n o  acid compos i t i on  of t he i r  t o t a l  acid 
h y d r o l y s a t e  was  found  to  be  ident ica l .  However ,  a dif- 
ference in t h e i r  s t r u c t u r e s  was  d e m o n s t r a t e d  b y  t h i n  layer  
c h r o m a t o g r a p h y  on  sil ica gel, in  w h i c h  t he  2 pep t ides  h a d  
t h e  fol lowing Rf va lues :  

Litorin I Glu(OMe)3-Litorin 

1. n-Butanol-acetic acid:water 
(4:1:1) 0.35 0.45 

2. n-Butanol : pyridine: acetic 
acid : water (4:1:1:1) 0.55 0.65 

3. n-Butanol: diethylamine : water 
(4:1:1) 0.15 0.3 

Structure. C h y m o t r y p t i c  d iges t ion of l i tor in  and  
Glu(OMe)2-1itorin hyd ro lyzed  t h e  T r p  a n d  P h e  b o n d s  
p roduc ing  t h r e e  f r a g m e n t s  in  each  case. The  CH-2 a n d  
CH-3 f r a g m e n t s  of t he  2 pep t ides  were ident ica l ,  posses- 
s ing t he  same  a m i n o  acid c o n t e n t  a n d  e x h i b i t i n g  iden t ica l  
e lec t rophore t i c  a n d  c h r o m a t o g r a p h i c  behav iour .  

Pyr-Gln-- Trp-Ala-Val-Gly-His-Phe-Met-NHa 
Pyr-Glu(OMet) -Trp-Ala-Val-Gly- His-Phe-Met-NH 2 

CH-1 CH-2 CH-3 
Chymotrypsin 

The  CH-1 f r a g m e n t s  of b o t h  pep t ides  c o n t a i n e d  2 glu- 
t a m y l  a n d  one t r y p t o p h a n y l  res idues  a n d  t h e y  h a d  t h e  
same  e lec t rophore t i c  mobi l i ty .  However ,  t h e y  showed 
r e m a r k a b l e  di f ferences  in  t h e i r  Rf  va lues  on  t h i n  l ayer  
c h r o m a t o g r a p h y ,  as s h o w n  be low:  

Litorin Glu(OMe) ~-litorin 

2. 0,38 0.56 
3. 0.2 0.35 

Simi lar  o b s e r v a t i o n s  were  m a d e  tor  t he  d ipep t ide  frag-  
m e n t s  o b t a i n e d  a f t e r  r e m o v a l  of T rp  f rom CH-1 w i t h  
c a r b o x y p e p t i d a s e  A. 

Litorin Glu(OMe) 2-1itorin 

2. 0.6 1.2 
3. 0.51 1.1 

The  a b o v e  o b s e r v a t i o n s  m a d e  i t  c lear  t h a t  t h e  Glu residue 
in  t he  second pos i t ion  f rom the  N - t e r m i n u s  h a d  to be  
p r e s e n t  in  G lu (OMe)Mi to r in  in  a form d i f fe ren t  f rom the  
amide  a n d  was  p r o b a b l y  p r e s e n t  in  t he  y-es ter  form. 
Th i s  h y p o t h e s i s  was conf i rmed  b y  c o m p a r i n g  t he  Rf  
va lues  of t h e  d ipep t ide  Pyr-Glu(OMe)  a n d  of t h e  t r i pep -  
t ide  Py r -Glu (OMe) -Trp  p r e p a r e d  b y  synthes is ,  w i t h  t he  
co r re spond ing  f r a g m e n t  o b t a i n e d  f rom Glu(OMe)3-1itorin: 
t h e y  were f o u n d  to  be  iden t i ca l  in  all  t h e  a b o v e  sys tems.  
The  exac tness  of t he  s t r u c t u r e  p roposed  ha s  been con-  
f i rmed  b y  t h e  per fec t  supe r impos i t i on  of t h e  biological  
spec t r a  of n a t u r a l  Glu(OMe)2-1itorin and  Glu(OMe) 2- 
l i to r in  p r e p a r e d  b y  syn thes i s  s. As far  as we know,  th i s  is 
t he  f i rs t  t i m e  t h a t  a Glu res idue  ha s  been  f o u n d  in t h e  
y-es ter  fo rm in a pep t i de  i so la ted  f rom ma te r i a l s  of 
n a t u r a l  origin.  E x p e r i m e n t s  are in  progress  to  solve t h e  
p r o b l e m  of w h e t h e r  Glu(OMe)2-1itorin p re -ex is t s  as such  
in t i ssues  or  is an  a r t i f a c t  s t e m m i n g  f rom t h e  use of 
m e t h a n o l  in  the  e x t r a c t i o n  of t he  skins.  
G lu (OMe)Mi to r in  possesses a s p e c t r u m  of biological  
a c t i v i t y  s imi la r  to  t h a t  of l i tor in .  However ,  t h e  2 pep t ides  
m a y  easi ly  be  d i s t ingu i shed  f rom each  o the r  b y  paral le l  
b ioassay.  
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