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Reputed Rat Scotophobin  Prepared by a So l id -Phase  Procedure  S h o w n  Invalid by C o m p a r i s o n  wi th  a 
Product  Derived f rom a Classical  Synthes is  on the Bas i s  of Physical  and Biological  Propert ies  

GAY a n d  RAPHELSON 1, ~ f o u n d  t h a t  e x t r a c t s  f r o m  t h e  
b r a i n s  of  r a t s  t r a i n e d  t o  a v o i d  t h e  d a r k  c o u l d  u p o n  
i n j e c t i o n  i n t o  n a i v e ,  d a r k - p r e f e r r i n g  r a t s  o r  m i c e  t e m p o -  
r a r i l y  c o n v e r t  t h e s e  r e c i p i e n t  r o d e n t s  t o  a d a r k - a v o i d a n c e  
s t a t e .  UNGAR ~, b y  u s e  of  a b i o a s s a y  p r o c e d u r e ,  c h a r a c -  
t e r i z e d  t h e  a c t i v e  p r i n c i p l e  as  a p e p t i d e 4 ,  ~ a n d  n a m e d  i t  
s c o t o p h o b i n ~ .  B o t h  t h e  r e s p o n s e  of  p a r t i a l l y - p u r i f i e d  r a t  
s c o t o p h o b i n  in  m i c e  a n d  t h e  p e p t i d e  n a t u r e  of  t h e  
m o l e c u l e  w a s  a lso  c o n f i r m e d  b y  one  of  u s  ~. U~VGAR a n d  h i s  
c o l l e a g u e s  a s s i g n e d  v a r i o u s  s t r u c t u r e s  to  n a t u r a l  r a t  
s c o t o p h o b i n  ( two  of  w h i c h  w e r e  s y n t h e s i z e d S , ~ ) ,  b u t  
f i n a l l y  s e t t l e d  o n  H - S e r - A s p ~ A s n - A s n - G l n - G l n - G l y - L y s -  
S e r - A l a - G l n - G l n - G l y - G l y - T y r - N H ~  ~~ B y  a s o l i d - p h a s e  
p r o c e d u r e  a p r o d u c t  w a s  o b t a i n e d  w h o s e  p h y s i c a l  a n d  
b i o l o g i c a l  p r o p e r t i e s  w e r e  s a i d  t o  be  i d e n t i c a l  w i t h  t h e  
n a t u r a l  ma t e r i a l 11 ,  ~ .  A n  e x t e n s i v e  s u m m a r y  a n d  a 
c r i t i c a l  c o m m e n t a r y  o n  t h e s e  e f f o r t s  a p p e a r e d  s i m u l -  
t a n e o u s l y  ~s, ~ .  A l t h o u g h  m a n y  q u e s t i o n s  r e m a i n e d  w i t h  
r e s p e c t  t o  t h e  q u a l i t y  o f  t h e  v a r i o u s  a n a l y t i c a l  m e t h o d s  
t h a t  led  t o  t h e  o r i g i n a l  s t r u c t u r a l  f o r m u l a t i o n ,  a s  we l l  
a s  t o  t h e  c o m p a r i s o n s  b e t w e e n  n a t u r a l  a n d  s y n t h e t i c  
s c o t o p h o b i n  ~ ,  l i t t l e  a t t e n t i o n  w a s  g i v e n  t o  p o s s i b l e  f l a w s  
in t h e  s o l i d - p h a s e  ] p r e p a r a t i o n  i t se l f  ~6, ~ I n t e r e s t i n g l y ,  
t h i s  spec i f i c  p r o d u c t  h a d  ' s c o t o p h o b i n  a c t i v i t y '  in  t h e  
h a n d s  of  s e v e r a l  o t h e r  r e s e a r c h  g r o u p s  in  t h a i  i t  t e m p o -  
r a r i l y  r e v e r s e d  t h e  d a r k - p r e f e r e n c e  of  n a i v e  a n i m a l s  for  
t h e  f o l l o w i n g  spec i e s  : m i c e  ~ ,  g o l d f i s h  ~9 el, t e n c h e s  ~0, a n d  
r o a c h e s  ~ .  T h e  n e g a t i v e  f i n d i n g s  a n d  r e s u l t s  of  one  g r o u p  ~a 
were  e x p l a i n e d  b y  IZ~GAR as  a f a i l u r e  to  fo l low h i s  
pro tocolS% w h i c h  is  n o w  a v a i l a b l e  in  g r e a t e r  d e t a i l  ~ .  
W h e n  we  s h o w e d  t h e  p u t a t i v e  s o l i d - p h a s e  r a t  s c o t o -  
p h o b i n  d i d  n o t  g i v e  b i o a s s a y a b l e  a c t i v i t y  in  r a t s  ~ ,  i t  w a s  
s u s p e c t e d  t h a t  t h e  s y n t h e t i c  c o m p o u n d  w a s  n o t  i d e n t i c a l  
w i t h  t h e  n a t u r a l  p r o d u c t .  T o  v e r i f y  t h i s  p o i n t ,  R N A - f r e e  
m i x e d  o l i g o p e p t i d e s  we re  r e i s o l a t e d  f o l l o w i n g  a n  ea r l i e r  
p r o c e d u r e S ,  ~ a n d ,  l ike  t h e  o r i g i n a l  c r u d e  e x t r a c t s  of  
GAY a n d  RAPHI~LSON ~, t h i s  m a t e r i a l  h a d  a d e m o n s t r a t e d  
p h y s i o l o g i c a l  r e s p o n s e  in  r a t s  es. 
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Fig. 1. Schematic diagram of the synthesis of a pentadecapeptide with the structure assigned to rat  seotophobin: BOC, t-butyloxy- 
carbonyl; Z, benzyloxycarbonyl; Bu% t-butyl ether; OBu t, t-butyl ester; ONP, p-nitrophenyl ester; TCP, 2,4,5-triehlorophenyl ester; 
HOAe, acetate; and Tfa, trifluoroacetate. 
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W e  n o w  r e p o r t  t h e  s y n t h e s i s  b y  c l a s s i c a l  m e a n s  a n d  
t h e  r e s u l t i n g  l a c k  of  b i o l og i ca l  a c t i v i t y  for  a p e n t a d e c a -  
p e p t i d e  h a v i n g  t h e  s t r u c t u r e  c o n s i d e r e d  b y  UNGAR ~ to  be  
i d e n t i c a l  w i t h  r a t  s c o t o p h o b i n .  I n  t h e  n e w  p r e p a r a t i o n ,  
e a c h  i n t e r m e d i a t e ,  w h e r e v e r  pos s ib l e ,  w a s  i s o l a t e d  a n d  
p u r i f i e d ,  t h e n  c h a r a c t e r i z e d  b y  v a r i o u s  s p e c t r o s c o p i c  
m e t h o d s  ( i n f r a r ed ,  n u c l e a r  m a g n e t i c  r e s o n a n c e ,  a n d  u l t r a -  
v io le t )  a n d  a n a l y t i c a l  t e c h n i q u e s  ( a m i n o  ac i d  a n a l y s i s ,  
t h i n  l a y e r  c h r o m a t o g r a p h y  in  s e v e r a l  s o l v e n t  s y s t e m s ,  a n d  
m i c r o c o m b u s t i o n ) .  T h e  r o u t e  b e g a n  b y  j o i n i n g  L - g l u t a -  
m i n y l g l y c y l g l y c y l - O - / - b u t y l - L - t y r o s i n a m i d e  (I) 9 t o  N ~- 
b e n z y l o x y c a r b o n y l - L - g l u t a m i n e  (II)  b y  a m i x e d  c a r b o n i c  
a n h y d r i d e - e t h y l  m o r p h o l i n e  c o m b i n a t i o n  so  as  t o  g ive  
N ~- b e n z y l o x y c a r b o n y l -  L - g l u t a m i n y l - L -  g l u t a m i n y l g l y c y l -  
g l y c y l - O - t - b u t y l - z - t y r o s i n a m i d e  ( I I I ) ,  m p  225 ~ R e m o v a l  
of  t h e  b e n z y l o x y c a r b o n y l  p r o t e c t i n g  g r o u p  b y  c a t a l y t i c  
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Fig. 2. Transfer bioassay on goldfish of classically synthesized 
pentadeeapeptide with the structure previously reported to be 
identical with rat scotophobin. In all cases fish were injected i.p. 
with 50 [xl of vehicle V~, control; El, peptide 5.0 ng; [], 50.0 ng; 
~ , ,  500.0 ng. All preparations were coded and their identity unknown 
to the person administering the injection or testing fish. Decoding 
and analysis was done after the assay was completed. Recipient 
screening and injection has been described ~e. At the indicated times 
after injection, dark box time of individual recipients out of a total of 
180-see test period was recorded and after an intertrial interval of 
60 see, a 2nd 180-see test was run. For all dose levels, 4 groups of 
5 fish were tested. Data  are expressed as mean of the 4 means for 
each analysis. Highly significant activity for the 500.0 ng dose is 
exhibited at 23 and 28 h after injection. 

h y d r o g e n a t i o n  a f f o r d e d  t h e  p e n t a p e p t i d e  a m i n e  (IV),  
w h i c h  w a s  c o u p l e d  t o  2, 4, 5 - t r i c h l o r o p h e n y l  N ~ - b e n z y l o x y  - 
c a r b o n y l - L - a l a n i n a t e  (V) t o  y i e l d  t h e  h e x a p e p t i d e  N ~- 
b e n z y l o x y c a r b o n y l  - L - a l a n y l  - L - g l u t a m i n y l -  L - g l u t a m i n y l -  
g l y c y l g l y c y l - O - t - b u t y l - L - t y r o s i n a m i d e  (VI),  m p  224 ~ 
D e b l o c k i n g  in  t h e  u s u a l  f a s h i o n  f o r m e d  t h e  a m i n e  (VII) ,  
a n d  c o u p l i n g  w i t h  N a - b e n z y l o x y c a r b o n y l - N S - t - b u t y l o x y  - 
c a r b o n y l - L - l y s y l - O - t - b u t y l - L - s e r i n e  (VI I I )  f u r n i s h e d  N ~- 
b e n z y l o x y c a r b o n y l - N * - t - b u t y l o x y c a r b o n y l - L - l y s y l - O - t - b u  - 

t y l - L - s e r y l - L - a l a n y l -  L- g l u t a m i n y l -  L- g l u t a m i n y l  g l y c y l g l y -  
c y l - O - t - b u t y l - L - t y r o s i n a m i d e  ( IX) ,  m p  258 ~ H y d r o -  
g e n o l y s i s  p r o d u c e d  t h e  o c t a p e p t i d e  a m i n e  (X),  m p  234 ~ 
w h i c h  o n  c o m b i n a t i o n  w i t h  N ~ - b e n z y t o x y c a r b o n y l - L  - 
g l u t a m i n y l g l y c i n e  (XI) ,  m p  184 ~ v i a  a m i x e d  a n h y d r i d e  
r e a g e n t  g a v e  N ~ - b e n z y l o x y c a r b o n y l - L - g l u t a m i n y l g l y c y l  - 
N ~ - t - b u t y l o x y c a r b o n y l - L - l y s y l - O - t - b u t y l - L - s e r y l - L - a l a n y l  - 

L-g lu t  a m i n y l - L - g l u t a m i n y l g l y c y l g l y c y l  - 0 - t - b u t y l  - L - t y r o -  
s i n a m i d e  (XI I ) ,  m p  258 ~ R e m o v a l  of  t h e  b e l l z y l o x y -  
c a r b o n y l  f u n c t i o n  in  t h e  u s u a l  w a y  r e s u l t e d  in  t h e  f o r m a -  
t i o n  of  t h e  d e c a p e p t i d e  a m i n e  ( X I I I ) .  

T h e  r e m a i n i n g  p o r t i o n  of  t h e  s e q u e n c e  w a s  p r e p a r e d  
b y  a s t e p w i s e  p r o c e d u r e .  L - G l u t a m i n y l  N e - b e n z y l o x y  - 
c a r b o n y l h y d r a z i d e  ( X I V ) ,  m p  160 ~ w a s  r e a c t e d  w i t h  p -  
n i t r o p h e n y l  N ~ - t - b u t y l o x y c a r b o n y l - L - a s p a r a g i n a t e  (XV)  
to  a f f o r d  N e - / - b u t y l o x y c a r b o n y l - L - a s p a r a g i n y l - L - g l u t a  - 
m i n y l  N ~ - b e n z y l o x y c a r b o n y l h y d r a z i d e  (XVI ) ,  m p  197 ~ 
S t i r r i n g  w i t h  t r i f l u o r o a c e t i c  a c id  c l e a v e d  t h e  t - b u t y l o x y -  
c a r b o n y l  m o i e t y ,  a n d  t h e  r e s u l t i n g  s a l t  w a s  c o n v e r t e d  
i n t o  L - a s p a r a g i n y l - L - g l u t a m i n y l  N ~ - b e n z y l o x y c a r b o n y l  - 
h y d r a z i d e  ( X V I I ) .  R e t r e a t m e n t  w i t h  p - n i t r o p h e n y l  Ne- t  - 
b u t y l o x y c a r b o n y l - L - a s p a r a g i n a t e  y i e l d e d  N ~ - t - b u t y l o x y  - 
c a r b o n y l - L - a s p a r a g i n y l - L - a s p a r a g i n y l - L - g l u t a m i n y l  N 2- 
b e n z y l o x y c a r b o n y l h y d r a z i d e  ( X I X ) ,  nap 202 ~ A d d i t i o n  
o f  t r i f l u o r o a c e t i c  a c id  f o r m e d  t h e  t r i p e p t i d e  a m i n e  sa l t ,  
w h i c h  w a s  n e u t r a l i z e d  to  f u r n i s h  t h e  a m i n e  ( X X ) .  A 
c o u p l i n g  w i t h  N ~ - t - b u t y l o x y c a r b o n y l - O - t - b u t y l - L - s e r y l - f l  - 

t - b u t y l - L - a s p a r t i c  a c id  ( X X I )  b y  a m i x e d  a n h y d r i d e  re-  
a g e n t  p r o d u c e d  N ~ - t - b u t y l o x y c a r b o n y i - O - t - b u t y l - L - s e r y l  - 
f l - t - b u t y l - L - a s p a r t y l - L - a s p a r a g i n y l - L - a s p a r a g i n y l -  L - g l u t a -  
m i n y l  N 2 - b e n z y l o x y c a r b o n y l h y d r a z i d e  ( X X I I ) ,  m p  221 ~ 
D e l e t i o n  o f  t h e  b e n z y l o x y c a r b o n y l  g r o u p  g e n e r a t e d  t h e  
f ree  h y d r a z i d e  ( X X I I I ) ,  w h i c h  w a s  c h a n g e d  i n t o  t h e  
c o r r e s p o n d i n g  a z i d e  b y  t r e a t m e n t  w i t h  t - b u t y l  n i t r i t e .  
A d d i t i o n  o f  t h e  d e c a p e p t i d e  a m i n e  ( X I I I )  a f f o r d e d  N~-t-  
b u t y l o x y c a r b o n y l -  O-  t - b u t y l - L - s e r y l - / ~ - t - b u t y l - L - a s p & r t y l -  
L - a s p a r a g i n y l - L - a s p a r a g i n y l - L - g l u t a m i n y l -  L - g l u t a m i n y l -  

27 G. UNGAR, Life Sci. 74, 595 (1974); Biochem. Pharmac. 23,  1553 
(1974). 

Thin layer chromatography of the pentadecapeptide a synthesized by classical methods and one previously prepared by solid-phase procedures 
and reputed to have the same structure 

Plate conditions b Solvent system (volume : volume) Classical Solid-phase 

Chicago-Seattle Chicago 3~ Houston zl-18 

1. Activated : n-BuOH : EtOH : HOAc : H~O (8 : 2 : 1 : 3) 0.25-0.30 --  0.58 
Unactivated: t~-BuOH : EtOH : HOAc : H20 (8 : 2 : 1 : 3) 0.00 --  --  

2. Activated: Pyr: ME K : HOAe : H20 (15 : 70 : 2 : 15) 0.00 --  --  
Unactivated : Pyr: MEK : HOAc : H20 (15 : 70 : 2 : 15) 0.00 --  --  

3. Activated: EtOH : Pyr: HOAc : EtAe : H20 (5 : 1 : 2 : 2 : 2) 0.25 --  --  
Unactivated : EtOH : Pyr: HOAc : EtAe : H20 (5 : 1 : 2 : 2 : 2) 0.28 --  --  

4. Unaetivated : H20 : 90% HCO2H (100 : 1.5) 0.06 0.07 0.16 
5. Unaetivated : CsH 6 : HOAc (9 : 1) 0.31 0.12 0.18 

H.Ser.Asp_Asn_Asn.Gln.Gln_Gly_Lys.Ser_Ala_Gln_Gln_Gly_Gly_Tyr_NH2. b Silica gel plates were used for 1, 2, and 3. Polyamide plates 
were used for 4 and 5 where the compounds analyzed were the dansyl derivatives. 
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g l y c y l - N ~ - t - b u t y l o x y c a r b o n  y l -L - l y sy I -O- t -bu t y l -  L-seryl -  L - 
a l a n y l - L - g l u t a m i n y l - L - g l u t a m i n y l g l y c y l g l y c y l - 0 - t - b u t y l -  
L- ty ros inamide  (XX I V ) ,  m p  250 ~ S t i r r i ng  w i t h  t r i -  
f luoroace t ic  ac id-anisole  r e m o v e d  all  of t he  r e m a i n i n g  
t - b u t y l o x y c a r b o n y I  a n d  t -bu ty l  es ter  p r o t e c t i n g  groups  
a n d  y ie lded t h e  p e n t a d e c a p e p t i d e  sa l t  (XXV) .  T he  com- 
p o u n d  was passed  t h r o u g h  a n  ion -exchange  res in  c o l u m n  
(AG-1-X2) to fo rm t he  e q u i v a l e n t  a ce t a t e  salt ,  wh ich  
on  lyph i l i za t ion  p roduced  a f luffy wh i t e  solid ( XXVI) .  
This  m a t e r i a l  possessed a cor rec t  a m i n o  acid a n d  a m m o -  
n ia  c o n t e n t  as d e t e r m i n e d  b y  hydro lys i s  a n d  was opt i -  
ca l ly  pu re  v ia  a leucine a m i n o p e p t i d a s e  diges t ion.  Thus ,  
i t  m a y  be  a s sumed  t h e  pep t i de  o b t a i n e d  here  is indeed  
L-sery l -L-aspar ty l -L-asparag inyl -L-asparag inyl -L-g lu tami-  
ny l -L-g lu taminylg lycyl -L- lysy l -L-sery l -  L - a l any l  - x - g l u t a -  
m i n y l - L - g l u t a m i n y l g l y c y l g l y c y l - L - t y r o s i n a m i d e .  W e  re- 
s tress  t h a t  t he  va r ious  i n t e r m e d i a t e s  were cha rac t e r i zed  in 
one or more  ways  as each  s tep  proceeded  d u r i n g  t he  
overa l l  s y n t h e t i c  opera t ion .  Based  on  t he  f ina l  a n a l y t i c a l  
me thods ,  t h e  pep t i de  is be l ieved to  be a t  leas t  90% pure .  
The  comple te  s y n t h e t i c  scheme is s u m m a r i z e d  ill F igu re  1. 

P e r m e t h y l a t i o n  of t he  free pep t i de  gave a d e r i v a t i v e  
t h a t  was  sub jec t ed  to a mass  spec t ra l  ana lys i s  b y  Dr. 
NICHOLAS C. LING, Salk  I n s t i t u t e .  The  f r a g m e n t a t i o n  
p a t t e r n s  conf i rmed  t h e  presence  of t h e  las t  8 res idues  of 
t he  descr ibed  sequence.  However ,  s t r u c t u r a l  i n f o r m a t i o n  
b e y o n d  th i s  p o i n t  was  unce r t a in ,  for ex tens ive  degrada-  
t i on  of t i le  r e m a i n i n g  lower molecu la r  we igh t  ions 
in te r fe red  w i t h  a c lear -cu t  i n t e r p r e t a t i o n  of t he  spec t rum.  
T r e a t m e n t  w i t h  t r y p s i n  d id  no t  c leave the  c o m p o u n d  
in to  2 smal le r  uni ts ,  as c la imed  for b o t h  n a t u r a l  and  
so l id-phase  sco tophob in .  I t  m u s t  be recal led  t h a t  t he  
e n z y m e / s u b s t r a t e  r a t i o  (4:1) used b y  t he  H o u s t o n  
workers  was  200 t imes  g r e a t e r  t h a n  n o r m a l l y  emp loyed  
in such  s tudies .  Along  o the r  lines, our  p r o d u c t  is s t ab le  in  
so lu t ion  over  p ro longed  per iods ;  b y  con t ras t ,  t h e  solid- 
phase  p u t a t i v e  s c o t o p h o b i n  p r e p a r a t i o n  is labi le  in  water .  
N a t u r a l  s c o t o p h o b i n  is, of course, i so la ted  b y  r epea t ed  
c h r o m a t o g r a p h y  in a v a r i e t y  of aqueous  sys tems ,  so t h e  
r epo r t ed  decompos i t i on  of t he  so l id-phase  pep t i de  is 
r a t h e r  puzzl ing.  T he  poss ib i l i ty  t h a t  t he  sol id-phase  
p r o d u c t  undergoes  a facile d e a m i d a t i o n  TM 29 or con t a in s  
r e a r r a n g e d  f l -aspar ty l  l inks  a0, a~, p y r o g l u t a m y l  res idues  3s, 
a n d  cyano  a m i n o  acids ss, s4, m u s t  be t a k e n  in to  cons idera-  
t i on  a n d  could well  a c c o u n t  for t he  obse rved  ins t ab i l i ty .  
I f  t rue ,  t h e n  such  a s u b s t a n c e  c a n n o t  be  i d e n t i c a l w i t h  
n a t u r a l  sco tophob in .  

The  classical  s y n t h e t i c  work  descr ibed  here  was t ed ious  
a n d  t i m e  consuming ,  b u t  c lear ly  ind ica tes  t i le f ina l  
c o m p o u n d  possesses t h e  s t r u c t u r e  a t t r i b u t e d  to  i t  and  is 
h o m o g e n e o u s  b y  genera l ly  accep ted  concepts .  B y  
con t ras t ,  so l id-phase  syn thes i s  b e y o n d  t he  d e c a p e p t i d e  
level  is now real ized to genera te  a b r o a d  s p e c t r u m  of 
ma te r i a l s  composed  of t r u n c a t e d ,  deleted,  a n d  m i x e d  
pept ides ,  in  wh ich  t he  desi red sequence  m a y  c o n s t i t u t e  
on ly  a f r ac t ion  of the  las t  ope r a t i ona l  s tep  ~5, ~.  Na tu ra l l y ,  
t he  r e s t r i c t i on  of t h e  ana lys i s  to  a s ingle a m i n o  acid 
assay  or a t r y p t i c  digest ion,  as r epo r t ed  b y  t he  H o u s t o n  
group,  affords  l i t t l e  i n f o r m a t i o n  as to  t he  presence  or 
absence  of r e a r r a n g e d  sequences,  t he  e x t e n t  of r acemiza -  
t ion,  etc. Such  d a t a  m i g h t  be  p r o v i d e d  b y  a mass  spec- 
t r a l  s t u d y  on  t he  so l id-phase  pep t ide .  However ,  no  work  
a long  these  l ines ha s  been  r e p o r t e d  in t h e  pas t .  The  bio- 
logical  c o m p a r i s o n  of t i le  so l id-phase  m a t e r i a l  w i t h  t he  
n a t u r a l  pep t i de  was done  on  a we igh t  basis,  wh ich  is 
p a r t i c u l a r l y  mis leading ,  because  a p a r t  f rom er ror  pep t ides  
( t ha t  m a y  no t  be  iner t ) ,  a c c o u n t  was no t  t a k e n  of inor-  
ganic  sa l t  a n d  so lven t  c o n t e n t  ~7,s8. 

W e  assayed  our  p r o d u c t  in  ra ts ,  mice, goldfish,  and  
roaches,  while  Professor  G. UNGA~ t e s t ed  t he  same  

c o m p o u n d  in mice. I n  b o t h  l abora to r i e s  th i s  pep t ide  was  
inef fec t ive  in mice ;  however ,  we agreed  w i t h  Professor  
UNGAR t h a t  t he  m a t e r i a l  syn thes i zed  b y  the  so l id-phase  
m e t h o d  n,12 and  r e p u t e d  to  be  iden t i ca l  w i t h  r a t  scoto- 
p h o b i n  caused  a response  in mice  1., is, 22, 2~. F u r t h e r ,  t h e  
c lass ica l ly -synthes ized  pep t ide  was  inac t ive  w i t h  roaches  
a l t h o u g h  t he  pep t ide  syn thes ized  b y  t he  so l id-phase  
m e t h o d  11,13 was ac t ive  for  roaches  2s. I t  was  s h o w n  
p rev ious ly  t h a t  t he  so l id-phase  pep t i de  was ac t ive  for 
goldfish19, 39, and  as can  be seen f rom Figure  2, our  com- 
p o u n d  is also ac t ive  in goldfish. Yet ,  t i le p r e sen t  p r o d u c t  
is no t  iden t i ca l  w i t h  n a t u r a l  goldfish s c o t o p h o b i n  because  
t he  Rf ' s  of t he  d a n s y l a t e d  pep t ides  are d i f ferent .  This  b i t  
of work  is ba sed  on  t he  i so la t ion  of p u r e  goldf ish scoto- 
phobin40, whose  sequence  is u n d e r  c u r r e n t  s tudy .  Las t ly ,  
n e i t h e r  the  classical  no r  the  sol id-phase  m a t e r i a l s  are t he  
same as n a t u r a l  r a t  s c o t o p h o b i n  because  t he  so l idphase  
p r o d u c t  is ine r t  for r a t s  22, a n d  we can  now add  t h a t  
t he  classical  pep t i de  is also u n a b l e  to  p roduce  a response  
in rats .  This  double  fai lure  is def in i t ive  in  d ismiss ing  
e i t he r  c o m p o u n d  as h a v i n g  t he  same compos i t ion  as r a t  
s c o t o p h o b i n  s ince:  a) t he  or ig ina l  pep t ide  was i so la ted  
f rom r a t  bra ins ,  b) t he  c rude  b r a i n  ex t r ac t s  f rom dark-  
avo id ing  r a t s  can  t r ans f e r  d a r k - a v o i d a n c e  to  r a t  2, a n d  
c) RNA-f ree  mixed  01igopeptides f rom d a r k - a v o i d a n c e  
t r a i n e d  rats ,  b u t  no t  f rom yoked  controls ,  t r a n s f e r  
d a r k - a v o i d a n c e  to  r a t s  ~ and  mice  7, s6. 

The  t r u e  s t r u c t u r a l  i d e n t i t y  of t h e  so l id-phase  pep t ide  
should  be  d e t e r m i n e d  because  i t  does possess biological  
a c t i v i t y  for a n u m b e r  of species 13,1s-2~ inc lud ing  one 
i n v e r t e b r a t e  ss, a n d  the re fore  is a c o m p o u n d  of consider-  
able  in t e res t  for neu rob iochemica l  s tud ies  ~. Our  classical  
pep t i de  m u s t  be  re lega ted  to t he  sco tophob in - l ike  
category,  a l t h o u g h  i t  possesses t he  sequence  p rev ious ly  
a t t r i b u t e d  to  r a t  sco tophobin .  I t  is the re fore  qu i t e  
i m p o r t a n t  to  re isolate  n a t u r a l  r a t  s c o t o p h o b i n  a n d  to 
careful ly  redef ine  i ts  p r i m a r y  s t ruc tu re .  Af te r  these  
s teps  h a v e  been  t a k e n  a n d  t h e  work  conf i rmed  b y  
i n d e p e n d e n t  labora tor ies ,  t h e n  one can  w i t h  g rea te r  con-  
f idence a p p r o a c h  t he  p r o b l e m  of syn thes i z ing  a p r o d u c t  
iden t i ca l  w i t h  r a t  sco tophobin .  

I n  conclusion,  we s u m m a r i z e  ill t h e  Tab le  t he  differ- 
fences  be tween  t he  c h r o m a t o g r a p h i c  va lues  for t h e  
pep t i de  p r e p a r e d  b y  t he  so l id-phase  procedure11 13 
a n d  r e p u t e d  to be iden t ica l  to  r a t  s co tophob in  w i t h  a 
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c o m p o u n d  syn thes ized  b y  a n  a l t e r n a t i v e  classical  me thod .  
The  m a t e r i a l  ob t a ined  b y  t he  Texas  workers  c a n n o t  be  
iden t ica l  w i th  n a t u r a l  r a t  s c o t o p h o b i n  because  i t  lacks 
biological  a c t i v i t y  in rats ,  whi le  n a t u r a l  r a t  s co t ophob in  
affords  such a response.  As a result ,  t h e  l a tes t  s t r u c t u r e  
a t t r i b u t e d  to s co tophob in  is in  error  4~. 

Zusammen/assung.  Eine  Syn these  yon  Sco tophob in  m i t  
k lass ischen M e t h o d e n  e rgab  ein P r o d u k t ,  das  sich v o m  
na t t i r l i chen  P e p t i d  h in s i ch t l i ch  seiner  b iologischen,  
c h r o m a t o g r a p h i s c h e n  u n d  phys io logischen  E i g e n s c h a f t e n  
un te rsch ied .  Es wird  d a r a u s  gefolgert ,  dass  die fiir das  
na t t i r l i che  P r o d u k t  vorgesch lagene  S t r u k t u r f o r m e l  n i c h t  
ko r r ek t  ist. 

HELENE N. GUTTMAN and  BORIS ~V]~INSTEIN, 
RITA M. BARTSCIiOT and  PETER S. TASI 

t2 B. WEINSTEIN and H. N. GUTTMAN, Trans. Am. Soe. Neurochem. 
5, 172 (1974). 
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R e v e r s a l  of D o m i n a n c e  in the  C o m p e t i t i o n  B e t w e e n  

In terspec i f ic  c o m p e t i t i o n  s tud ies  invo lv ing  chromoso-  
ma l ly  po lymorph i c  and  m o n o m o r p h i c  popu l a t i ons  of 
Drosophila nasuta and  Drosophila neonasuta h a v e  revea led  
t h a t  i r respec t ive  of t he  s t r a ins  in  compe t i t ion ,  D. nasuta 
s u p p l a n t s  D. neonasula. Here  in all i n s t ances  t he  in i t ia l  
f r equency  of the  two c o m p e t i n g  species was  1 : 1 (25 : 25) 1. 

I n  an  e x t e n t i o n  of these  t es t s  in terspecif ic  c o m p e t i t i o n  
s tudies  were m a d e  w i t h  the  in i t ia l  f r equency  as 1 D. 
nasuta : 4 D. neonasuta (10:40).  S i m u l t aneous ly  the  
in terspeci f ic  c o m p e t i t i o n  process  w i th  1:1 ra t io  was also 
followed in these  2 species. Serial  t r ans f e r  t e c h n i q u e  of 
AVALA 2 was adop t ed  to m a i n t a i n  t he  e x p e r i m e n t a l  
popu l a t i ons ;  4 rep l ica tes  were m a d e  for each  set  of 
expe r imen t s .  The  en t i re  e x p e r i m e n t  was conduc t ed  a t  
21~ The  females  of these  2 species are  morpho log ica l ly  
ind i s t ingu ishab le .  However ,  t he  males  can  be d i f fe ren t ia t -  
ed f rom one ano the r .  Males of D. nasuta h a v e  comple te  
s i lvery  Irons while  the  males  of D. neonasuta h a v e  s i lvery  
m a r k i n g s  a r o u n d  t he  f ron ta l  o rb i t s  only. Therefore ,  a t  

Drosophila nasuta and Drosophila neonasuta 

each  census  t he  n u m b e r  of males  of each  species and  t he  
t o t a l  p o p u l a t i o n  size were recorded.  The  cu l tures  were 
m a i n t a i n e d  un t i l  t he  e l imina t ion  of a n y  one of t he  compet -  
ing species. 

F igures  1 and  2 i l lus t ra te  the  d y n a m i c s  of the  in ter -  
specific c o m p e t i t i o n  of D. nasuta and  D. neonasuta 
i n i t i a t ed  w i t h  1:1 and  1 :4  f requencies  respect ive ly .  D. 
nasuta e l imina tes  D. neonasuta w h e n  t he  in i t ia l  r a t io  was 
1:1 b u t  t h a t  i tself  faces e x t i n c t i o n  w h e n  t he  founde r  
p o p u l a t i o n  was in t he  r a t io  of 1:4.  The  species perfor-  
mances  as m e a s u r e d  b y  the i r  m e a n  n u m b e r  of males  and  
t he  ave rage  p o p u l a t i o n  size m a i n t a i n e d  d u r i n g  c o m p e t i t i o n  
are p r e sen t ed  in t he  Table.  Pe r sua l  of th i s  Tab le  ind ica tes  
t he  reversa l  of d o m i n a n c e  of t he  2 con te s t i ng  species in the  
2 sets of expe r imen t s .  

Here  t he  ou tcome  of the  c o m p e t i t i o n  is d e t e r m i n e d  b y  
the  in i t ia l  f requencies  of t he  c o m p e t i n g  species. The  in i t ia l  
a d v a n t a g e  ga ined  b y  the  h igher  f r equency  of t he  founde r  
p o p u l a t i o n  has  m a d e  D. neonasuta to  ou tv ie  D. nasula. 

4o0f/ otapopuaonsze 
- -  Males of AnasuYa 
.......... Males of Dneonasu/a 
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Fig. 1. Total population size and the number of males of D. nasuta 
and D. neonasuta during competition started with 1:1 frequency. 

1 H..A. RANGANATI{ and N. B. KRISHNAMURTHY, Drosoph. Inf. 
Serv. 50, 154 (1973). 
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Fig. 2. Total population size and the number of males of D. nasula 
and D. neonasula during competition started with 1:4 frequency. 


