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Riassunto .  Gli acidi  te t ra idrot r i spor ic i  e gli  acidi t r ispo- 
rici A, 13 e C inibiscono la ge rmina t ione  di  semi di  var ie  
specie di piante.  I1 loro effe t to  ~ an tagonizza to  da  acido 
gibberellico. Questo  fa t to  e l ' ana log ia  s t ru t tu ra le  fra gli 
acidi  t r isporici  e l ' ac ido abscissico suggeriscono che gli  
acidi  tr isporici ,  ol tre  ad  unaa t t i v i t~  o rmona  le nei  funghi,  
possano anche svolgere una  a t t iv i t~  regolat r ice  nelte 

p ian te  superiori  analoga  a quel la  eserc i ta ta  dal l 'ac ido 
abscissico. 

C. SPALLA a n d  G. BIFFI 

Farmi ta l ia ,  Is t i tu to  Ricerche di Base,  V ia  dei Gracchi 35, 
1 - 2 0 1 4 6  lVIilano (Italy),  27 M a y  1971. 

T h e  Identification of eN-(fl-Aspartyl)-L-Lysine in Native and Heated Keratin 

The  presence of an o~-~ isopept ide  l ink be tween  the  7- 
ca rboxyl  group of a g lu t amyl  residue and the  r -amino group 
of a lysy l  residue has been repor ted  by  LORAND et  al. 1 
and PISANO et  al.* in po lymer ized  fibrin.  Studies  on 
hea ted  kera t in  indica ted  t h a t  some 'b ind ing '  of the  e- 
amino  groups of lysine was occurr ing 3. Subsequen t  work  
by  t h e  present  authors,  using an enzymic  m e t h o d  resul ted 
in the  ident i f ica t ion and isolat ion of this  mo ie ty  in bo th  
na t ive*  and hea ted  ke ra t inL  In  the  case of t he  hea ted  
protein,  a grea ter  concent ra t ion  of 7 -g lu tamyl  lysine 
were found than  in the  na t ive  kerat in .  

The  enzymic  me thod  used to isolate this mo ie ty  would 
also leave in tac t  a s imilar  isopept ide l ink be tween  the  
f l-carboxyl group of any  aspar ty l  residues and the  e-amino 
groups of lysine. I t  was observed on amino  acid analysis 
of the  kera t in  digests, t h a t  2 smal l  peaks  be tween  leucine 
and tyros ine  did occur (Figure). The  slower mov ing  peak  
was ident i f ied as ~(7-glutamyl) lysine, whereas  the  more 
rap id  mov ing  peak  was suspected  to be  e(fi-aspartyl) 
lysine. Subsequen t  work  has  now conf i rmed the  iden t i ty  
o£ this  moie ty .  

Two samples  of Merino wool  kerat in ,  one of which had 
been hea ted  for 100 °C for 48 h, were r e d u c e d w i t h  t r ibu ty l -  
phosphine,  and the  thioI  groups blocked w i t h  acryloni t r i le .  
The  resul t ing proteins  were enzymica l ly  digested using 
pepsin,  pronase,  aminopep t idase  M and prol idase as 
descr ibed by  COLE et  al. B. The  resul t ing digests were 
f rac t iona ted  by  ion-exchange  c h r o m a t o g r a p h y  using the  
Technicon amino  acid ana lyzer  sys tem wi th  s t ream 
spl i t t ing  to moin i to r  the  fractions.  

A wide fract ion was collected f rom the  co lumn contain-  
ing leucine, tyrosine,  e(~,-glutamyl) lysine and the  
unknown.  Af te r  desal t ing and concen t ra t ion  this  f rac t ion 
was separa ted  by  paper  c h r o m a t o g r a p h y  using butan-1 
ol-acetie ac id-water  (4:1'.5 by  vol.) as the  eluent .  By  this  
means  the  band conta in ing  the  isopept ide  was located 
and excized. This  band  was e luted wi th  wa te r  and spl i t  
into 2 fractions,  the  first  por t ion  being hydrolyzed,  the  
second was t rea ted  wi th  1-d imethyl  amino-nap tha lene-  
5-sulphonyl chloride ~ and then  hydrolyzed.  The  resul t ing 
hydrolysa tes  were examined  by  high vol tage  electropho-  
resis and thin  layer  ch romatography .  The  first  hydro lysa te  
showed the  presence of aspart ic ,  g lu tamic  acids and 
lysine thus  indicat ing t h a t  as well  as t he  ~(7-glutamyl) 
lysine there  was also some pept ide  mater ia l  conta in ing  
an aspar ty l  residue. On analyz ing  the  second hydro lysa te  
the  fact  t h a t  the  aspart ic  acid and lysine are no t  invo lved  
in a normal  pept ide  l ink was established as DNS-aspa r t i c  
and DNS-g lu t amic  acids were located along wi th  ~ D N S  
lysine thus  p rov ing  the exis tance of eN-(fl-aspartyl) 
lysine in wool  kerat in .  

On  s tudy ing  the  hea ted  sample  of kera t in  i t  was found 
t h a t  t he  a m o u n t  of eN-(fl-aspartyl) lysine had  increased 
(Table). 

As a f inal  conf i rmi to ry  tes t  a sample  of syn the t ic  
eN (fl-aspartyl) lysine was run  on the  Technicon auto-  

Quantities of s-(fl-aspartyl)-lysine in heated keratin 

Temperature for 48 h (°C) e-(fl-aspartyl)-lysine 

Control 15 
60 17 

100 20 
120 25 

Concentrations in ~moles/g. 

LeU ~yr 

-l<~ratin 

b) I Z .3 

_ A WOOl-l~rali~1* . 

W0011<~ratin+ 
B-asparTyl)-Iy~]ne 

Amino acid profiles of wool keratin digests, a) without b) with added 
e(y-glutamyl)-lysine , e) with added e(fl-aspartyl)-lysine, i. teueine. 
2. e(fl-aspartyl)-lysine. 3. e(~'-glutamyl)-lysine. 4. Tyrosine. 
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ana lyzer ,  s e p a r a t e l y  a n d  in  a d m i x t u r e  w i t h  t h e  enzymic  
digests .  T h e  pos i t ion  of t h i s  p e a k  was co - inc iden t  w i t h  
p e a k  2 as  is s h o w n  in t h e  F igure .  

T h u s  f rom th i s  work  i t  h a s  been  s h o w n  t h a t  t h e  iso- 
pep t i de  eN (fl-aspartyl)  lys ine  occurs  in n a t i v e  wool 
k e r a t i n  a n d  ha s  p r o b a b l y  t h e  func t i on  of a c ross l ink  
cf. eN (?-g lu tamyl)  lysine.  Also i t  a p p e a r s  f rom th i s  work  
t h a t  t h i s  m o i e t y  is fo rmed  d u r i n g  t he  h e a t i n g  of t he  
ke ra t in ,  as is re f lec ted  in t h e  increased  a m o u n t s  found  in 
d iges ts  of h e a t e d  p ro te in .  

Zusammen/assung. C h r o m a t o g r a p h i s c h  ( Ionenaus -  
t ausch ,  P a p i e r c h r o m a t o g r a p h i e ,  D i i n n s c h i c h t c h r o m a t o -  
g r aph i c  u n d  H o c h s p a n n u n g s e l e k t r o p h o r e s e )  wi rd  n a c h  
e n z y m a t i s c h e r  H y d r o l y s e  yon  n a t i v e m  u n d  d e n a t u r i e r t e m  
W o l l e - K e r a t i n  e (y -Glu tamyl ) - lys in  u n d  e(f l -Aspartyl)- ly-  

s in  iden t i f i z i e r t  u n d  so die in  P r o t e i n e n  pos tu l i e r t e  
a n o m a l e  P e p t i d v e r k n t i p f u n g  nachgewiesen .  
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T h e  S t i m u l a t i n g  A c t i o n  of  Gas tr in  P e n t a p e p t i d e  
S t o m a c h  

E x p e r i m e n t a l  d a t a  o b t a i n e d  r e c e n t l y  x sugges ted  t h a t  
g a s t r i n  p e n t a p e p t i d e ,  a n d  m o s t  p r o b a b l y  c o m p l e t e  
gas t r i n  also, cause  t r a n s c r i p t i o n  o I D N A  regions  r e spons ib le  
for t h e  syn thes i s  of h i s t i d ine  decarboxylase .  I t  was  a s sum-  
ed t h a t  t he  e n z y m e  induced  p rov ides  a s u p p l y  of h i s t a -  
m i n e  ac t ing  as phys io log ica l  m e d i a t o r  of gas t r i n  p e n t a -  
pep t i de  effect  on  gas t r ic  acid secre t ion.  I n c r e a s i n g  
ev idence  ha s  s h o w n  t h a t  h i s t a m i n e  e n h a n c e s  a d e n y l  
cyclase  a c t i v i t y  in  m a n y  t i s sues  2-4, a n d  i t  is be l i eved  
t h a t  cycl ic  a d e n o s i n e  3", 5 " - m o n o p h o s p h a t e  (cyclic AMP)  
is d i r ec t l y  respons ib le  for  t he  phys io log ica l  effects  of 
h i s t an l ine .  I t  is well  k n o w n  t h a t  cyclic A M P  is a ' second 
messenger '  in t he  ac t ion  of m a n y  h o r m o n e s  a n d  biogenic  
a m i n e s  5,6 a n d  is able  to  m i m i c  t h e i r  ac t ion  on  t a r g e t  
cells. 

W e  supposed  t h a t  h i s t a m i n e ,  fo rmed  due  to  ac t ion  of 
ga s t r i n  (or i t s  p e n t a p e p t i d e ) ,  a c t i v a t e s  a d e n y l  eyclase 
in  o x y n t i c  cells a n d  cycl ic  A M P  in i t s  t u r n  af fec ts  ion  
t r a n s p o r t  to  r e su l t  in  HC1 secret ion.  T he  pu r pos e  of t h e  
p r e s e n t  s t u d y  was  to  ver i fy  t h i s  hypo thes i s .  

F a s t e d  ma le  W i s t a r  r a t s  (200-250 g b o d y  wt.) rece ived  
s.c. ga s t r i n  p e n t a p e p t i d e  ( t -bu toxyca rbony l - f l -A la -Try -  
M e t - A s p - P h e N H z ;  ICI  50, 123) twice  a t  20 ra in  i n t e r v a l s  
in  a dose of 0.4 [zg or  h i s t a m i n e  i.m. in  a dose of 200 tzg 
pe r  100 g b o d y  we. Con t ro l  r a t s  were  i n j ec t ed  w i t h  sal ine.  
40 -60  ra in  a f t e r  t h e  in j ec t ions  t h e  r a t s  were  sacr i f iced  
a n d  t h e  s t o m a c h s  r emoved ,  r i n sed  in icecold sa l ine  a n d  
h o m o g e n i z e d  ill 0.25 M sucrose  to  a f ina l  c o n c e n t r a t i o n  of 
50 m g  t i s sue  pe r  ml.  T h e  s t o m a c h  t i ssue  h o m o g e n a t e s  
for  a d e n y l  cyclase e s t i m a t i o n  were  p r e p a r e d  acco rd ing  
t o  STREETO a n d  REDDY 7, 

A d e n y l  cyclase  a c t i v i t y  was d e t e r m i n e d  b y  t h e  m e t h o d  
of W'ElSS a n d  COSTA s modi f ied  b y  RosEr¢ a n d  ROSEN °. 
T h e  i n c u b a t i o n  m i x t u r e  (0.2 ml)  c o n t a i n e d  O.05M tris - 
HC1 buf fe r  p H  7.8, O.01M t h e o p h y l t i n e ,  0 . 0 1 M  NaF ,  
3 m M  MgSO 4, O.02M m e r c a p t o e t h a n o l ,  0.2 ~tM x*C-8 
A T P  (specific a c t i v i t y  0.135 ~C/~M) a n d  0.05 m l  of 
gas t r ic  t i s sue  suspens ion  (0.1-0.2 m g  of p ro te in )  as a 
source  of a d e n y l  cyclase.  I ml  of f ina l  s u p e r n a t a n t  so lu t ion  
o b t a i n e d  a f t e r  p r e c i p i t a t i o n  of A T P ,  a n d  o t h e r  m e t a b o l i t e s  
of A T P  except t h e  cyclic A M P  x° b y  ZnSO~-Ba(OH)2S,9,  
was  a d d e d  to  10 m l  BRAY'S n sc in t i l l a t i on  f lu id  a n d  
r a d i o a c t i v i t y  m e a s u r e d  w i t h  N u c l e a r - C h i c a g o  M a r k  1 
sc in t i l l a t i on  counter .  T h e  a c t i v i t y  of a d e n y l  cyclase was  

and  H i s t a m i n e  on  A d e n y l  Cyc la se  Act iv i ty  in Rat  

expressed  as nmoles  of cycl ic  A M P  formed  pe r  m g  of 
p r o t e i n  pe r  min .  P r o t e i n  was  e s t i m a t e d  b y  t h e  m e t h o d  
of LOWRY et  al. ~.  

Gastrin (Gastrin pentapeptide) 
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The scheme of the regulation of HC1 secretion by gastrin. 
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