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carr ier  by  the  pa raenzyme .  The adsorp t ion  m a y  serve 
as a means  of o r i en ta t ing  the  molecules,  and  in itself m a y  
modi fy  the  t e r t i a ry  s t ruc tu re  of the  p ro te in  moiet ies  and 
hence inf luence the i r  in terac t ion .  
Al te rna t ive ly ,  for those  allotopic complexes  hav ing  a 
p ro teo ly t ic  action,  one can imagine t h a t  l i t t le or no 

in te rac t ion  be tween  p a r a e n z y m e  and act ive  site carr ier  
t akes  place, b u t  t h a t  t he  subs t r a t e  is more  f avonrab ly  
b o u n d  to  the  complex  t h a n  to  the  single enzyme.  The 
observa t ion  by  Esnouf  t h a t  the  es terolyt ic  proper t ies  of 
fac tor  Xa have  no t  been enhanced  by  the  fo rma t ion  of a 
p ro t h ro mb i n as e  complex  h in t s  in th is  d i rect ion 20 
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Summary. The t r y p t o p h a n  up take  was inhib i ted  cons iderab ly  in t r y p t a m i n e  grown cells. This  inh ib i t ion  was due to 
feed-back  inh ib i t ion  and  no t  to  repression.  

T r y p t o p h a n  plays  a cent ra l  role in the  b iosynthes is  of 
ergot  alkaloids. In  our previous  work a,4, we have  shown 
t h a t  Aspergil tus fumiga tus  myceI ium can act ively  t ake  up 
L - t r y p t o p h a n  f rom the  m e d i u m  and t h a t  a corre leat ion 
exis ts  be tween  the  abi l i ty  of a s t ra in  to produce  alkaloids 
and i ts  abi l i ty  to t r a n s p o r t  t r y p t o p h a n .  In  con t inua t ion  
of th is  work  on Aspergil lus fumigatus ,  we have  not iced  
t h a t  t r y p t a m i n e  inhib i ted  the  up take  of t r y p t o p h a n .  
Wiley  and Matchet tS ,  6 have  repor ted  the  inhibi t ion of 
t r y p t o p h a n  up t ake  by  t r y p t o p h a n  and  its analogues in 
Neurospora  crassa. The purpose  of th is  inves t iga t ion  was 
to s t u d y  the  m e c h a n i s m  of inh ib i t ion  of t r y p t o p h a n  up take  
in t r y p t a m i n e  grown cells. 
Material and methods. A s t ra in  of A. fumiga tus  ob ta ined  
f rom the  Division of Mycology and P l a n t  Pa tho logy ,  
I A R I ,  New Delhi, was used in th is  invest igat ion�9 The 
cu l ture  m e d i u m  used was essent ia l ly  t h a t  of Rao  et  aLL 
T r y p t a m i n e  was s u p p l e m e n t e d  a t  the  concen t ra t ion  of 
200 mg/1. The cells were ha rves t ed  af ter  48 h, washed  
wi th  dist i l led w a t e r  and pressed in be tween  sheets  of 
f i l ter  paper .  T r y p t o p h a n  up take  was assayed b y  the  
m e t h o d  of Brown  and R o m a n o  8. The assay sys t em 
con ta ined  200 ~xmoles of p h o s p h a t e  buffer  (pH 6.0), wi th  
2.0 mg dry  cel ls /ml in 10 ml  vo lume;  10 txmoles of L - t ryp -  
t o p h a n  were added  af ter  30 min  incuba t ion  to s t a r t  the  
react ion.  U p t a k e  ra te  was ca lcula ted  f rom init ial  values.  
Results and discussion. We have  found  t h a t  t r y p t o p h a n  
up t ake  was g rea t ly  reduced  in t r y p t a m i n e  grown cells. 
The resul ts  p re sen ted  in the  table  indica ted  t h a t  the  
t r y p t o p h a n  up t ake  was inh ib i ted  to the  e x t e n t  of 87.5% 
in t r y p t a m i n e  g rown cells in compar i son  wi th  a m m o n i u m  
c i t ra te  grown cells (considering 10 0 % t r y p t o p h a n  uptake) .  
2 d i f fe rent  expe r imen t s  were  des igned to f ind out  the  
mechan i sm of inh ib i t ion  of t r y p t o p h a n  uptake�9 In  one 
exper iment ,  t he  t r y p t a m i n e  grown cells were w a s h e d ,  
r e suspended  in a m m o n i u m  ci t ra te  medium,  and div ided 
into 2 par ts .  Cycloheximide  (50 ~zg/ml) was added  to one 
cul ture  to  inh ib i t  p ro te in  synthes is ,  and ano the r  cul ture  

Inhibition of tryptophan uptake by tryptamine in Aspergillus 
fumigatus 

Growth condition Tryptophan uptake % 
(~xmoles/min/g dry cell) 

Ammonium citrate 0.50 100.0 
Tryptamine 0.04 12.5 

was p e r m i t t e d  to grow w i t h o u t  res tr ic t ion.  If t he  cells 
were repressed in t he  presence  of t r y p t a m i n e  and  no 
t r y p t o p h a n  pe rmease  c o m p o n e n t  was present ,  t h e  grow- 
ing cells would be expec ted  to synthes ize  the  t r a n s p o r t  
c o m p o n e n t  in the  absence  of t r y p t a m i n e .  Cycloheximide-  
t r e a t ed  cells would no t  be expec ted  to  synthes ize  this  
c o m p o n e n t  and  would remain  repressed.  Dur ing  48 h 
g rowth  period,  the  cell mass  of the  growing cul ture  in- 
creased significantly,  indica t ing  t h a t  pro te in  synthes is  
h a d  occurred.  T r y p t o p h a n  up take  s tudies  wi th  48 h cul ture  
(figure) showed t h a t  there  was a s l ight  init ial  up take  
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Tryptophan uptake by Aspergillus fumigatus grown under various 
conditions. �9 Tryptamine grown cells resuspended in ammonium 
citrate medium. D, Tryptamine grown cells resuspended in am- 
monium citrate medium containing 50 ~g of cycloheximide per ml. 
O, Ammonium citrate grown cells (experiment 3). • Ammonium 
citrate grown cells with tryptamine added prior to experiment (ex- 
periments 1 and 2). 
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(%ill 4 min) which then  ceased. No t r y p t o p h a n  up take  was 
Observed wi th  cyc lohex imide- t rea ted  cells. These results  
led us to devise o ther  expe r imen t s  in a f i rs t  a t t e m p t  to  
d is t inguish  be tween  repress ion and feed-back  inhibi t ion.  
A m m o n i u m  c i t ra te -g rown cells were  d iv ided  in to  3 pa r t s  ; 
2 flasks (exper iment  1 and  2) were s u p p l e m e n t e d  wi th  
t r y p t a m i n e  a n d  incuba ted  for 0.5 h ,  t r y p t a m i n e  was 
r emoved  f rom 1 cul ture  by  cen t r i fuga t ion  and the  cells 
were  washed  by  subsequen t  cent r i fugat ion .  These washed 
cells were t rans fe r red  to a m m o n i u m  c i t ra te  med ium for 
addi t iona l  0.5 h (exper iment  2). The th i rd  cul ture  (ex- 
pe r im en t  3) served as control .  0 .5 -h - t ryp tamine  supple-  
m e n t e d  cul ture  (exper iment  1) and the  o ther  2 cul tures  
were assayed for t r y p t o p h a n  uptake .  The resul ts  in the  

figure indica ted  t h a t  no t r y p t o p h a n  was t r a n s p o r t e d  into 
e i ther  cul ture  s u p p l e m e n t e d  wi th  t r y p t a m i n e  in con t r a s t  
to  u n s u p p l e m e n t e d  contro l  (exper iment  3). 
I t  can  be concluded f rom the  above resul ts  t h a t  the  in- 
abi l i ty  of t r y p t a m i n e - g r o w n  cells for the  up take  of t ryp -  
tophaI1 was caused b y  a severe feed-back  inhib i t ion  of 
t r y p t o p h a n  u p t ak e  sys tem,  and  no t  by  repress ion of the  
fo rma t ion  of an up take  or t r a n s p o r t  componen t .  Similar 
observa t ions  were repor ted  in the  case of g lu t ama te  t rans-  
po r t  inhibi t ion by  g lu tamine  in Synchococcus  cedrorum 9. 
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Summary. Sepiapter in  deaminase  was p repa red  f rom the  normal  s t ra in  of the  si lkworm, 13ombyx mort.  Af ter  inhibi t ion 
exper iments ,  th i s  enzyme was found  to have  the  same proper t ies  as t h a t  isolated f rom the  lemon m u t a n t  s train.  Several  
new inhib i tors  and the i r  I(~ values  are descr ibed for the  deaminase .  

Sepiap te r in  deaminase  was discovered in fa t  bodies of 
the  lemon m u t a n t  s t ra in  of t he  s i lkworm, B o m b y x  mort3. 
Fol lowing this ,  the  enzyme was puri f ied f rom the  integu-  
m e n t  of t he  same s t ra in  of s i lkworm and  some of its 
p roper t ies  were descr ibed 3. P t e r i n  and  x a n t h o p t e r i n  were  
shown a t  t h a t  t ime  to be compe t i t ive  inhib i tors  of t he  
enzyme.  The p resen t  pape r  repor t s  the  fu r the r  s t u d y  of 
the  deaminase ,  in par t icular ,  the  occurrence of reduced  
levels of t he  enzyme in the  i n t e g u m e n t  of t he  normal  
t y p e  si lkworm, the  mechan i sm of inhib i t ion  of addi t iona l  
inhibi tors ,  and  a compar i son  of t he  deaminase  in t he  2 
t y p e s  of si lkworm, as well as wi th  o the r  p ter id ine  de- 
aminases .  
Crystal l ine sepiapter in  was ob ta ined  by  the  previous ly  
descr ibed m e t h o d  I. Other  reagen t s  were  ob ta ined  f rom 
commerc ia l  sources. Sepiap te r in  deaminase  was purif ied 
f rom b o t h  the  normal  t ype  and  the  lemon m u t a n t  s t ra ins  
of B o m b y x  mort  a. Da ta  on the  process  of pur i f ica t ion  of 
the  enzyme f rom the  normal  t y p e  s i lkworm is p resen ted  
in tab le  1. The  ac t iv i ty  of t he  enzyme in crude ex t rac t s  
of no rma l  t y p e  s i lkworm i n t e g u m e n t  was f rom 1/10 to 1/3 
less t h a n  t h a t  found wi th  t he  lemon m u t a n t  s t rains.  
De t e rmina t i on  were made  of t he  effect  of several  inhibi-  
tors  on the  deaminase  p r epa red  f rom b o t h  the  normal  
t y p e  and lemon m u t a n t  s t ra ins  of Bombyx .  Reac t ion  
mix tu re s  con ta ined  the  following c o m p o n e n t s  in I ml of 
solut ion:  po tas s ium p h o s p h a t e  buffer,  p H  8.0, 100 ~xmoles; 

0.5 

> 

0.4 

0.3 

0.2 

0.1 

J 
-2 0 

P A  
/ 

/ 
l '  .'B 

/ , /  
�9 / /4 A.'/c 

I I I I 

3.3 5 6.7 10 
1Is (rnM -1) 

Double reciprocal plots of velocity versus sepiapterin concentration 
in the presence of inhibitors. Reaction mixtures are described in the 
text. Velocity is in terms of nmoles of sepiapterin decomposed per 
nfin. Plot A) 1 • 10 ~ M 8-azaguanine present; B) 5 • 10 5 M ame- 
thopterin present; C) 5 • 10 .4 M p-chloromereuribenzoate present; 
D) no inhibitor present. 

Table 1. Summary of purification Of sepiapterin deaminase from normal type silkworms 

Step Volume (ml) Total activity (units) Total protein ( r a g )  Specific activity Yield 

Crude extract 353 296.5 4006.6 1 100 
Ammonium sulfate 42.5 416.5 850.0 6.6 140.4 
DEAE-cellnlose column 22.0 330.0 55.2 80.8 111.3 
First hydroxylapatite column 30.0 67.5 9,07 100.5 22.8 
Second hydroxylapatite column 6.7 28.5 0.58 658.1 9.6 


