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Xar~tliine dehydrogenasc has k e n  reported to be present in an 
cndothelial cell in beef or rat  liver and also in pcroxisome of a 
hcl)alic cell. Ilowcver, a s  the most ellzyrne was recovered in 
100,000sg superllatalll of rat  or chicken liver Ilornogenatc, cellulilr 
and sul)cclluliir 1oc;llizalion in liver arc still obscure. We reexa~~lillcd 
loci~lizatlori of xalltlrinc dcl~y~lrogc~rasc in the Llssuc of cllicliel~ livcr 
I)y inr~nu~lollistocl~cl,,ical melllo(l, or by tlrc nlclllod of isolation of 
Ilcl)i~lic cells. C:liichc~~ livcr xail l l l i~~c dcllytlrogc~iasc 1)urified by Lllc 
lncllrod of Nisllino was used for the immu~~ization of rabbit. The 
alltisera obtaillcd from the rabbit gave a distinct single prccipitin 
line in acar  acainst chicken liver xanthine dcliydrogenase or crude - - 
O \ L I . I C L .  '1'111'. ~!iti.jcr.l n c r c  used lor i m m u ! . o ~ ~ i . i t o c l ~ c n ~ ~ ~ ~ ~ ~ ~ a l  c\(,cri!l~cllts. 
C I I I  I a t r c  ~)crfusrd wirll 12 n.~r;,fol~ll l~llt leIlvd~'. tl~11\dr;lte11 - ~- , .  , 
will1 ctll;~~lol, c ~ ~ ~ l ~ c d ( l c d  i l l  pilrolfi!~ and scctio~lcd. Tlley were stailled 
wit11 Llle irrdirccl nlctllod using enzyme labelc(l alltiho(ly. 'l'llc ~)osilive 
s ta i l l l~~g  was observed ill thc cytol)las~n of  Ilcl)alocytes, I<ul~ffcr cells 
arid c ~ ~ ~ l o t l ~ c l i a l  cells, suggestirrg tllat tllesc type cells contain xanthine 
(lelrydrogcnase. After isolation of hcpatocytes most of xantlline 
dcl~ytlrogcnnsr was recovered in 100,000xg supernata~ll  fraction from 
Ilomogcrralc of lrepatocytes and Llle specific activity of enzyme was 
similar Lo tlrat ill 100,000xg superrratallt fraction fl-om I~omogcr~ale 
o l  liver. 
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Among patients with ADA defici&ncy, those with SClD have near complete 
absence of ADA, while some patients with severe T cell dysfunction but 
preservation of B cell function may have 1-3% of normal ADA activity in lymphoid 
cells. Patients with >5% of n o d  ADA activity in lymphoid cells have had no 
immune defect. We describe a patient with classical onset of SClD at 3 months, 
who was begun on red cell wnsfusions and immunoglobulin replacement therapy 
at 6 months of age. Despite long term survival. she remained severely 
lvmnhownic and immune deficient. After starting PEG-ADA therapy at age 10 , r  r 

year, her lymphocytes ~ncreased and hecame reshnslve to rnltogs"<, and<he 
developed In vivo B cell funcnon Just pnor to , w i n g  PEG-ADA, unfracoon3tsd 
nucle.ited cell, trom her bvnz marrow were found to have <I% of normal ADA 
activity, b u ~  1L-2 dependent T cells cultured from this marrow sample had near 
normal activity (>I000 nmol/h/mg protein). This observation was repeated with 
blood and marrow derived mononuclear cells and IL2-dependent T cells and T cell 
clones on 6 other occasions. HLA typing indicated the ADA+ T cells were the 
patient's own cells. T cell ADA had normal heat stability. Km, pI and was 
inhibited >99% by EHNA. In connast to her T cells, 12 EBV transformed B cell 
clones from the patient had ~ 0 . 3 %  of normal ADA activity. ADA+ T cells had 
nom.il T cell sur f~ce  antigens and responsed in vitro to IL-2, mitogens, antigen 
and allogsneic cells. Imponant questions raised by these findings concern the 
molecullrr basis for the T cell ADA activity and the reason that these cells failed to 
proliferate and function more effecuvely in this patient in vivo. Acquisition of ADA 
activity by T lymphocyte precursor cells may not be sufficient to restore immune 
function in some ADA deficient patients. This possibility should be considered in 
view of proposals to treat ADA deficiency by somatic cell gcne replacement. 
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Human adenine phosphoribosyltransferase (APRT) def ic iency  
i s  a r e l a t i v e l y  common gene t ic  d i sorder  caused by a defec t ive  
APRT gene, r e s u l t i n g  i n  2,8-dihydroxyadenine u r o l i t h i a s i s .  
The k i n e t i c  p r o p e r t i e s  of APRT from APRT-deficient Japanese 
s u b j e c t s  showed s i m i l a r  abnormal i t i es  suggesting a d i s t i n c t  
"Japanese-type* mutation. Nucleotide sequence a n a l y s i s  of 
APRT genomic DNA from WR2, a Japanese-type homozygote, 
i d e n t i f i e d  a T t o  C s u b s t i t u t i o n  i n  exon 5 on both a l l e l e s  
( ~ e t l ~ ~ + ~ h r ) .  RNase mapping a n a l y s i s  revealed t h a t  s i x  o ther  
Japanese-type homozygotes c a r r i e d  the  same mutation on a t  
l e a s t  one a l l e l e .  Af te r  amplifying the  region of t h e  APRT 
genomic DNA t h a t  conta ins  the  Japanese-type mutation by the  
polymerase cha in  r e a c t i o n  (PCR), dot-blot  a n a l y s i s  was 
performed using normal and mutated a l l e l e  s p e c i f i c  
o l igonucleo t ide  (ASO) probes. This method demonstrated t h a t  
a l l  seven Japanese-type homozygotes c a r r i e d  the  same mutation 
on both a l l e l e s .  The dot -b lo ts  c l e a r l y  d i s t i n g u i s h  normal. 
Japanese-type heterozygotes and Japanese-type homozygotes. 
PCR of genomic sequences and AS0 hybr id iza t ion  i s  a u s e f u l  
t o o l  f o r  d e t e c t i o n  of common mutations i n  defined populations.  
such a s  "Japanese-type" APRT def ic iency .  
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BHAC i s  a n e w l y  s y r . t h e s i z e d  l i p o p h i l i c  d e r i v e r r i v e  
o f  Ara-C.To c l a r i f y  i t s  p h a r m a c o l o g i c a l  mode o f  a c t i o n ,  
P388 m u r i n e  l e ~ k e m i f ~ c e l l s  w e r e  i n c u b e t e d  w i i h  tyg  
d i f f e r e n t  t y p e s  o f  C - l a b e l e d  B H A C , ( c y t o s i n e - 2 -  C) 
BHAC a n d  ( a c y l - 1 - .  *C)BHAC,  a n d  DNA w a s  e x t r a c t e d  w i t h  
p h e n o l .  And t h e n  t h e  p h e n o l  e x t r a c t e d  DNA was  
h y d r o l y z e d  b y  n u c l e a s e  P 1  a n d  a n a l y z e d  w i t h  h i g h -  
p e r f o r m a n c e  l i q u l d  c h r o m a t o g r a p h y ( H P L C ) .  T h e  r a d i o a c -  
t i v i i y  o f  DNA, f r o m  t h e  c e l l s  i n c u b a t e d  w i i h  ( c y t o s i n e  
-2- C)BHAC,was d e t e c t e d  a s  Ara-CMP. B u t  t h e  r a d l o a c -  
I i v i t y  o f  DNA, f r o m  t h e  c e l l s  i n c u b a t e d  w i t h  ( a c y l - 1 -  

C)BHAC,was a l m o s t  n o t  d e t e c t e d .  On t h e  o t h e r  h a n d ,  
t h e  m a i n  r a d i o a c t i v i t y  o f  a c i d  s o l u b l e  f r a c t i o n  w a s  
d e t e r m i n e d  a s  Ara-CTP. On t h e  b a s i s  o f  o u r  r e s u l p ,  
BrlAC i s  n o t  p h o s p h o r y l a t e d  d i r e c t l y  t o  p r o d u c e  N - 
b e h e n o l y - a r a - - C T P ,  b u t  m a i n l y  o n c e  c o n v e r t e d  t o  Ara-C 
a n d  it s u b s e q u e n t l y  p r o d u c e s  A r a - C T P , t h e  a c t i v e  
m e t a b o l i t e  o f  t h e  d r u g ,  a n d  r h e n  i n c o r p o r a t e d  i n t o  
DNA. 

STUDIES ON THE NETABOLISM OF PYRAZINAMIDE AND 
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The aim of t h i s  s tudy  was t o  examine whether pyrazinamide and 
a l l o p u r i n o l  were metabolized i n  t h r e e  xanth inur ic  p a t i e n t s  of two 
f a m i l i e s  of hered i ta ry  xanth inur ia  lack ing  xanthine oxidase 
because we were i n t e r e s t e d  i n  whether both pyrazinamide and 
a l l o p u r i n o l  were oxidized only by xanthine oxidase o r  by o ther  
kinds of oxidase. A xan th inur ic  p a t i e n t ,  t h e  propositus of a 
family of xan th inur ia  could n e i t h e r  metabolize pyrazinamide i n t o  
5-hydroxypyrazinamide nor a l l o p u r i n o l  i n t o  oxypurinol. Two 
xanth inur ic  p a t i e n t s ,  the  propos i tus  of the  o t h e r  family of 
xan th inur ia  and h i s  e l d e r  bro ther  could metabolize both 
pyrazinamide i n t o  5-hydroxypyrazinamide and a l l o p u r i n o l  i n t o  
oxypurinol. These r e s u l t s  sugges ts  t h a t  xan th inur ia  c o n s i s t s  of 
a t  l e a s t  two subgroups; one does not possess pyrazinamide- 
a l l o p u r i n o l  ox id iz ing  enzyme(s) o ther  than xanthine oxidase o r  
possesses a v a r i a n t  form of xanthine oxidase which can n e i t h e r  
metabolize oxypurines nor pyrazinamide o r  a l l o p u r i n o l ,  and t h e  
o ther  possesses pyraz inamide-a l lopur ino l  ox id iz ing  enzyme(s) 
o r  possesses the  o t h e r  v a r i a n t  form of xanthine oxidase which can 
not metabolize oxypurines but can do both pyrazinamide and 
a l l o p u r i n o l .  
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I n h e r i t e d  AMP-D d e f i c i e n c y  is a s s o c i a t e d  wi th  a q o p a t h y  
c b m c t e r i z e d  by easy f a t i g a b i l i t y  and myalgias. Deficiency o f  
AMP-D is restricted to skeletal -1e and is -iated wi th  a 
derrease in the atxvdance of inmumreactive - 1 e s p e c i f i c  
pept ide .  To d e f i n e  t h e  molecular basis f o r  this abnormali ty we 
have  c loned  ctNAs f o r  t h e  skeletal n u s c l e s p e c i f i c  i s o f o m  o f  
human and rat AMP-D. W e  have made the fo l lcwing  obsenra t ions  
reg- AMP-D express ion  in a d e n t  mAel and in AMP-D 
d e f i c i e n t  patients: 1) A single gene errxdes AMPD. 2) ?tro AMP- 
D t r a n s c r i p t s  are noted  d u r i n g  m l e  developnent i n  v i v o  and 
dur ing  my- d i f f e r e n t i a t i o n  in v i t r o .  Ra t  f e t a l  -1e 
-ins an "enhryrmic" transcript (3.4 W )  and peptide:  post-  
natal s k e l e t a l  mujcle c o n t a i n s  an "adult" transcript (2.5 Kb) and 
pept ide .  'Ihe l a t t e r  are restricted to striated -1e. 
E x d u c t i o n  o f  the a d u l t  p e p t i d e  is c o n t r o l l e d  by t r a n s c r i p t  
switching,  increase i n  transcript akudxce  d u r i n g  rmsc le  
developnent and p o s s i b l y  efficiency of t r a n s l a t i o n .  3) Four 
p a t i e n t s  w i t h  inherited def ic iency  of AMP-D have been eva lua ted  
w i t h  these probes.  AlthMlgh b m m o r e a d i v e  p e p t i d e  is absent  
f m  their s k e l e t a l  -le, the abunjanoe o f  t h e  2.5 W nwcle- 
s p e c i f i c  transcript is normal. We conclude f m  these s t u d i e s  
that 1). AMP-D express ion  is c o n t r o l l e d  a t  r m l t i p l e  steps dur ing  
m y c q t e  d e v e l o p w r t  2) I n h e r i t e d  d e f i c i e n c y  o f  the m l e -  
s p e c i f i c  isofonn cannot be expla ined  by a d e f e c t  i n  t r a n s c r i p t  
swi tch ing  o r  rate o f  t r a n s c r i p t i o n !  sugges t ing  a d e f e c t  i n  
t r a n s l a t i o n  o r  a sirqle base substitution. 
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