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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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1039 (1975). 
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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; 
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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 
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Table 2. Inhibition of sepiapterin deaminase (%) 

Concentrations 
Compounds 10 -~ M 10 a M 10 -~ M 10 -5 M 10 .6 M 10 .7 M 

KF 72.0 18.6 
p-Chloromercuri- 
benzoate 80.0 11.8 0 
8-Azaguanine 51.3 17.3 0 
Phenyl methyl 
sulfonylfluoride 32.0 6.4 0 
Amethopteriri 76.0 41.5 6.4 
Aminopterin 83.2 14.3 7.9 

sepiapter in ,  0.4 txmoles; 3.5 uni ts  of enzyme,  and inhibi-  
to r  as described.  Af te r  incuba t ion  a t  25~ for 10 min,  
0.5 ml of 0.3 N N a O H  was added  and  the  decrease in 
absorbance  a t  475 n m  was de t e rmined  as previous ly  
descr ibed 3. Sodium azide, KCN, monoiodoacet ic  acid, 
d in i t rophenol ,  propionic  acid, melamine  and E D T A  were 
no t  effect ive as inhibi tors  a t  a f inal  concen t ra t ion  of 10 .3 
M for e i ther  t ype  of deaminase  prepara t ion .  Subs tances  
which  were effect ive as inhib i tors  are l isted in table  2. 
These  compounds  p roduced  t h e  same degree of inh ib i t ion  
wi th  b o t h  t y p e  of enzyme  p repa ra t ion ,  t hus  ind ica t ing  
t h a t  t he  deaminase  ac t iv i ty  found  in the  2 s t ra ins  is due  
to 1 protein .  The suscept ib i l i ty  of the  enzyme to p-chloro-  
mercur ibenzoa te  shows t h a t  sep iap te r in  deaminase  differs 
f rom ra t  l iver p te r in  deaminase5 and B o m b y x  mori  iso- 
x a n t h o p t e r i n  deaminase% W i t h  17.5 uni ts  of purif ied se- 
p i ap te r in  deaminase ,  i soxan thop t e r i n  deaminase  ac t iv i ty  
was e s t ima ted  6, ne i ther  a m m o n i a  nor  p roduc t  7-oxy- 
lumazine  was de tec ted .  These d a t a  prove  t h a t  the  2 

enzymes  differ f rom each other .  Since bacter ia l  p t e r i n  
deaminase  is inhib i ted  by  K F  at  a concen t ra t ion  o f  
3 X 10 -5 M, it too is d i s t inc t  f rom si lkworm sepiap te r in  
deaminase.  
L ineweaver -Burk  plots  of no rma l  and inh ib i ted  deaminase  
ac t iv i ty  are shown i n  the  figure. I t  can be seen t h a t  
a m e t h o p t e r i n  and  8-azaguanine are compe t i t ive  inhibi-  
tors  of the  enzyme,  while p -ch lo romercur ibenzoa te  is a 
non-compe t i t ive  inhibi tor .  F r o m  the  figure, Ki values  for 
the  subs tances  were ca lcula ted  as follows: ame thop te r in ,  
1.9 X 10-5 M ; 8-azaguanine,  6.7 X 10-4 M ; p-chloromercur i -  
benzoate ,  2.4 • 10 .3 M. 
The decreased concen t r a t ion  of sep iap te r in  deaminase  in 
the  i n t e g u m e n t  of the  normal  t ype  s i lkworm is no tewor thy .  
In  the  normal  t ype  s i lkworm, it is p robable  the  sepiapter in  
is conver t ed  to  t e t r a h y d r o b i o p t e r i n  via d ihydrob iop te r in .  
In  the  lemon m u t a n t  s t rain,  a lack of sep iap te r in  reduc tase  
resul ts  ins tead  in the  accumula t ion  of sepiapter in .  The 
excess sepiapter in  is excre ted  af ter  deamina t ion  by  se- 
p iap te r in  deaminase ,  an act ion which produces  a com- 
pound  which  is more  water -soluble  t h a n  sepiapter in  itself. 
The high specific ac t iv i ty  of the  deaminase  in malp ighian  
tubules3 suppor t s  th is  possibi l i ty.  
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Summary. Large scale pur i f ica t ion  and  p repa ra t ion  of calf liver nuclei was accompl ished  by  high speed cen t r i fuga t ion  
of a f rac t ion  enr iched in nuclei  ( 'nuclear  homogena te ' )  t h ro u g h  1.8 M sucrose by  means  of a Beck man  CF-32 Ti con- 
t inuous  flow rotor .  In  compar i son  w i t h  me thods  involving the  use of convent iona l  h igh  capac i ty  rotors,  larger volumes  
of h o m o g e n a t e  could be processed.  This m e t h o d  was used to p repare  nuclei f rom calf l iver for the  p repa ra t ion  of DNA-  
d e p e n d e n t  R N A  polymerases .  The use of cont inuous  flow u l t racen t r i fuga t ion  avoids  t ime-consuming  manipula t ions ,  
t hus  al lowing hand l ing  of large quan t i t i e s  of t issue. 

H i g h - d e n s i t y  sucrose cen t r i fuga t ion  is one of the  mos t  ef- 
fect ive  m e t h o d s  for p repa r ing  nuclei  of animal  cells free of 
c o n t a m i n a t i o n  f rom o the r  subcellular  par t ic les  3-5. This  
po in t  becomes  of crucial  impor t ance  when inves t iga t ing  
enzymes  p re sen t  in mul t ip le  forms  which  are located in 
d i f fe ren t  subcellular  part icles .  The low con t en t  in no rma l  
condi t ions  of such enzymes  of ten  requires  an e n r i c h m e n t  
of t he  selected subcel lular  par t ic les  f rom large quan t i t i e s  
of s t a r t ing  t issue mater ia l .  Whi l s t  s tudy ing  DNA-de -  
p e n d e n t  R N A  po lymerase  f rom di f ferent  calf organs,  we 
deve loped  a m e t h o d  of p repa r ing  nuclei  f rom calf l iver in 
a h igh  yield w i th  a good degree of pur i ty ,  using a con- 
t inuous  flow u l t racen t r i fuga t ion .  
Experimental. Sucrose and  MgC12 were reagen t  grade.  A 
B e c k m a n  CF-32 Ti con t inuous  flow ro to r  in a mode l  L3-50 
Spinco u l t racent r i fuge  was used. Tile flow th rough  the  

ro tor  was  ma in t a ined  by  means  of a Cole P a r m e r  Master-  
f lex model  7565 h igh  capac i ty  per is ta l t ic  p u m p  wi th  
var iable  speed control .  The  t e m p e r a t u r e  dur ing  all ex- 
pe r imen t s  was ma in t a ined  below 4 ~ 
Calf liver, ob ta ined  f rom a local s laughterhouse,  was cu t  
in to  pieces and t ho rough ly  washed  in a few volumes  of 
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