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THIA~NIINE SYNTHESIS FRO,M ( ) . ~ ] P - A N D  TH-PI tOSPI tATE ESTER~ "VVITHOUT A ' [ P  

T h e  c o m p l e t e  s y s t e m  c o n t a i n e d  z o o / , m o l e s  T r i s  b u f f e r  ( p H  7,0) ,  t o / ~ o l e s  c y s t e i n e ,  o . i  t ~mo le  
O M P - I '  o r  O M P - I ' P .  o . [  / ~ m o l e  T h ,  T h  P o r  T h - t ' I '  a n d  5 m g  p r ( ) t e i n .  

Nub~tmtcs ThilimD,c Jormc~L 
~nlt~nole 2 h 

O M P - P  + T h - P  t .  4 
O M  P - P  d- "Fit- I ' P  0. 4 
O M E ' - P  -I- T h  o 
O M P - } ) P  + T} i  I .  7 
G M P - I ' P  + T h - l '  t,3._, 
O M P - P P  + "Fla-PP 22 ,2  . 
{OM[)~' %-"_Fh I1.  3 

* ( i r i g i n a l  c o m p l e t e  s y s t e m  c o n t a i n i n g  Io  f ,m~, les  3,'1"1 > a,~d ~¢)if m o l e s  .MRCI,,. 

th iamine formc3 consists of free and  phosphoryla tcd  thiamine and the enzyme system 
contains  phosphatase  activities.  
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On the biosynthesis of felinine 

DATr~ A N D  I~ARRIS 1 noted  the existence of a n e w  ninhydrin-posi t ivc spot upon 
paper chroma[ 'ography of cat  urine. WESTALL z isolated this material ,  which he 
called felinine, and  obta ined  evidence indicat ing tha t  its s t ructure  was tha t  of S-(3- 
hydroxy-x  : i -d imethylpropyl )cys tc inc  

H O O C  L ' H ( N H 2 ) ( ' I I ~ - S - t ' ( t ' I  la).~ 4 !  I.~ C H ~ . O H  

This s t ruc tura l  ass ignment  was confirmed by synthesis  1)y TRIPPEIT a. 
We have developed au analy t ica l  me thod  for fclinine b~.sed on an ion-exchange 

chromatographic  separat ion,  followed by d e v d o p m e n t  of the ninhb~rin color in the 
appropr ia te  fractions,  and  have ohta ;ned  evidence tha t  cystine on the one hand,  
and  ei ther  leu¢ine or mevalonic acid on the other ,  can contr ibute  to the formation 

A b b r e v i a t i o n :  .MVA,  m e v a h m i c  a c i d .  
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of thi.~ a m i n o  acid  in t h e  cat .  T h e  adu l t  ea t  ex c r e t e s  m o re  t h a n  175 m g  fe l in ine /xoo  mI 
ur ine ,  whe reas  none  of  the  o t h e r  a m i n o  acids,  w i t h  the  e x c e p t i o n  of c r ea t in ine ,  a re  
p r e se n t  a t  levels in excess  of  6 m g / I o o  rnl 4. F o r  th i s  r eason ,  ap p l i c a t i o n  of  a o ,~-ml  
a l i q u o t  of ur ine ,  pur i f i ed  b y  a s l ight  mod i f i ca t i on  of t h e  p r o c e d u r e  of  WF.STALL 2, 
to  an  A m b e r l i t e  c o l u m n  in t he  ac id  fo rm  (o. 9 >~ 2o era,  p a c k e d  wi th  A m b e r l i t e  I R  x2o, 
T y p e  III .  par t i c l e s  22~-3~ tt in d i a m e t e r ,  c o n d i t i o n e d  a n d  s ized b y  the  m e t h o d  of 
HA,~IIL'rON "~) fo l lowed b y  e lu t ion  w i t h  HC1 (12o ml  0.37 N HC1, t h e n  6o ml x.z N HC1, 
t h e n  I .  7 N HC];  co l lec ted  i - m l  f rac t ions ,  f low r a t e  30 ml/h)  l eads  to  the  a p p e a r a n c e  
of o n l y  2 m a j o r  n i n h y d r i n - p o s i t i v e  peaks .  T h e  first ,  which  c o r r e s p o n d s  to  fe l in ine  
(es tab l i shed  b y  c o m p a r i n g  b o t h  on  t h e  c o l u m n  a n d  b y  p a p e r  c h r o m a t o g r a p h y  in t w o  
so lven t  sy s t e m s  w i t h  a sample  of  n a t u r a l  fel inine)  a p p e a r s  a t  a p p r o x .  14o m],  a n d  t h e  
second,  c o r r e spond ing  to  c rea t in ine ,  a t  16o-165  ml.  

W i th  the  he lp  of th is  a n a l y t i c a l  m e t h o d ,  i t  was  poss ible  to  show,  as m a y  be seen 
in Fig. i ,  t h a t  t he  a d m i n i s t r a t i o n  of  cys t i ne ,  leucine ,  or  MVA to  t h e  ca t  m a r k e d l y  
e l ev a t e d  u r i n a r y  fe l in ine  e x c r e t i o n .  
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Fig .  x. E f f e c t  of a d m i n i s t r a t i o n  of J.- 
c y s t i n e ,  L- leuc ine  a n d  DL-?*IVA o n  t h e  
u r i n a r y  e × c r e t i ( m  of f e l in ine  in t h e  ca t .  
{a)- (b)  : t % L - c y s t i n e  i n c o r p o r a t e d  in  t h e  
diet for 3 successive days starting at  (a} 
and stopping at  (b). (c)-(d) : t % L-leucine 
inet~rpor~tted in the diet for 3 successive 
d~3"s starti.o_g at (c) and stopping at (d); 
a t  (e). a t o t a l  of 1.5 g ] . - leuc ine  d i s s o l v e d  
in  t h e  m i n i m u m  v o l u m e  of  p h o s p h a t e  
b u f f e r  (o.1 3 I ,  p H  7-4) i n j e c t e d  i n t r a -  
p e r i t o n e a l l y  in  3 d o s e s  of a p p r o x . . 5 0  m l  
e~ch.  (f) : A p p r o x .  1.5 g DL-_'k~IVA ( p r e p a r e d  
f r o m  t h e  I ) / 3 E D  s a l t  i r ~ r n o d i a t e l y  p r i o r  to  
use)  d i s s o l v e d  in  l ~ | m s p h a t e  buf fer ,  in-  

j e c t e d  i n t r a p e r i t o n e a l l y .  

W e  h a v e  o b t a i n e d  c o n f i r m a t o r y  e v i d e n c e  for  the  p a r t i c i p a t i o n  of  l euc ine  a n d  
MVA in fel inine b iosyn thes i s  b y  u t i l i z ing  a~C-labeled c o m p o u n d s .  T a b l e  I shows  t h a t  
s igni f icant  a c t i v i t y  is f o u n d  in fel inine w h e n  e i t h e r  DY-~2-ttC]leucine o r  I~L-[~-x*C] - 
MVA are  i n j e c t ed  i n t r a p e r i t o n e a l l y  in to  the  ca t .  In  . .-  radiole t te ine  e x p e r i m e n t ,  
fet inine was  t he  o n l y  c o m p o u n d  in t h e  u r ine  ¢ontait~ing s igni f icant  r a d i o a c t i v i t y .  

V 1~ 7 r \Vi th  DL-~Z- C]M~ A, h o ~ e v e r ,  b y  far  the  g r e a t e r  sha re  of t h e  a c t i v i t y  in t h e  u r ine  was  
c l u t e d  f rom the  i o n - e x c h a n g e  c o l u m n  in t h e  Iirst f r ac t i on  (o--zo ml).  Th i s  m a t e r i a l  
d id  no t  g ive  a n i n h y d r i n - r e a c t i o n ,  was  f o u n d  t o  b e h a v e  in t h e  s a m e  w a y  as  a s y n t h e t i c  
s ample  of D;.-Ez-ttC]MVA u p o n  p a p e r  c h r o m a t o g r a p h y  a n d  is a s s u m e d  to  be t h e  u n -  
na tu ra l  form of  ~2-~4C]MVA. T h a t  fe l in ine  is re.~ponsible for  t h e  r a d i o a c t i v i t y  in the  
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I e l i n i n e  f r a c t i o n  f r o m  t h e  i o n - e x c h a n g e  c o l u m n  i n  both e x p e r i m e n t s ,  a n d  n o t  t r a c e s  
of  h i g h l y  a c t i v e  m a t e r i a l ,  w a s  a l so  e s t a b l i s h e d  b y  p a p e r  c h r o m a t o g r a p h y .  

T A B L E  [ 

U T I L I Z A T I O N  OF D L - [ 2 - I ~ C ] L E U C I N K  A N D  D L - [ 2 - I 4 C j ) I [ V A  ~'OR F.ELI.~I.",,-E 

BIOSYN' rHESI~ ,  [.~ T H E  CAT 

Tote !  acffci ty  (coum~fmi~O ip: 

Rmffoactive 
p~'ecu~sar [sohtted ¢ompouJtd . 

Comtmnnd injured 

D L -  C2-14C i l ~ c i ~ c i n e  " 
DL- ~2-1t('].'~levalonic acid" * 

779.000 Felinine t 6,5oo 
970,000 MVA 408.000 

Fet inine 5, too 
Creatinine *** 3,ooo 

,* 15 mg (specific act ivi ty ,  o.o 3 tuC]mm~fle) diluted to zoo mg with unlabeled Dc.Leucine ~tnd 
reerystallized. In jec ted  Joo rag. 

** 14 mg (as D B E D  salt, specific ac t iv i ty  0.0 5 mC/mmole) c , n v e r t e d  to 3IVA and  diluted to 
x4o mg with unlabeled oL-.MVA, lnjec~ed tzo rag. 

"*" Identif ied by  comparison of the ehttiort posit ion from the ion-exchange column,  and the 
R e  value upun  paper  chromatography  in tevt. btttaP_ol-,xcetic ~ c i ~ v a t c r ,  with the values for an 
au then t i c  sample of creat inine.  

Inves t iga t ions  hearing on the  mechanism of b iosynthes is  of felinine, and upon  
the  possibi l i ty  t ha t  felinine b iosynthes is  p lays  a r egu la to ry  role in the  metabo l i sm 
of  M V A  o r  l e u c i n e ,  a r e  u n d e r  w a y  i n  t h i s  l a b o r a t o r y .  

I t  h a s  r e c e n t l y  c o m e  t o  o u r  a t t e n t i o n  t h a t  D r s .  GtxIoN BLACK a n d  g .  B.xL-,~xA.x, 
~Na t iona l  I n s t i t u t e  of  A r t h r i t i s  a n d  M e t a b o l i c  D i s e a s e s ,  N a t i o n a l  I n s t x t u t e s  of  Hea l th ,*  
B e t h e s d a ,  Bid . ,  a r e  a l so  e n g a g e d  i n  s t u d y i n g  t h e  b i o s y n t h e s i s  of  f e l i ; n n e .  I n  u n p u b -  
l i s h e d  w o r k ,  t h e y  h a v e  f o u n d  t h a t  ~ t ' lC]ace ta t e  a n d  DL-[2-1 tC~MVA c a n  s e r v e  as  
p r e c u r s o r s  of r a d i o f e l i n i n e .  

T h e  a u t h o r s  w o u l d  i i k e  t o  t h a n k  D r .  JA~tEs  H .  SPR,XGLrE a n d  D r .  KARL FOLB:ERS 
Of t h e  M e r c k  S h a r p  a n d  D o h m e  L a b o r a t o r i e s  fo r  g e n e r o u s  s u p p l i e s  b t  : h  of n o n r a d i o -  
a c t i v e  a n d  14C- labe led  M V A ,  a n d  D r .  R .  G.  XVESTALL of  t h e  U n i v e r s i t y  C o l , - g e  

H o s p i t a l  M e d i c a l  S c h o o l ,  L o n d o n ,  for  a s a m p l e  of  n a t u r a l  f e l i n i n e .  
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