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To isolate c lones  of t h e  human UW synthase  gene, we have 
produced an ampl i f i ed ,  human secondary t ransformant  for t h e  
human UW synthase  gene us ing  DNA rrediated gene t r a n s f e r  and 
drug r e s i s t a n c e  t o  azau r id ine .  The secondary t ransformant  has  
35-fold increased levels of WCase and 10-fold amplification 
o f  human Alu sequences. We are p resen t ly  c lon ing  DNA from an  
ampl i f i ed  secondary t ransformant  t o  isolate human genomic clo- 
nes f o r  t h e  UW synthase  gene us ing  human Alu sequences as 
markers f o r  t h e  gene. We have i s o l a t e d  a series of CHO 
mutants i n  UW synthase: a )  d e f i c i e n t  i n  UW synthase  enzyme 
a c t i v i t y ;  b) r e v e r t a n t s  of t h e  d e f i c i e n t  mutants; and c )  mu- 
t a n t s  with ampl i f ied  UW synthase  enzyme a c t i v i t y .  Analysis of 
a series of CHO mutants d e f i c i e n t  i n  UW synthase  us ing South- 
ern b l o t s  with a rat  6 ) N A  probe (kindly  provided by 0. Parker  
S u t t l e )  sugges t s  t h a t  no g r o s s  rearrangements o r  d e l e t i o n s  are 
re spons ib l e  f o r  t h e  enzyme de f i c i enc ie s .  CHO cells s e l e c t e d  
f o r  resistance t o  azau r id ine  and pyrazofur in  have 35-fold ele- 
vated l e v e l s  of UW synthase  enzyme a c t i v i t y  with 10-fold UW 
synthase  gene a n p l i f i c a t i o n  and 10-fold e l eva ted  UW synthase  
mRNA l eve l s .  We a r e  p re sen t ly  analyzing UW synthase  rrRNA 
l e v e l s  i n  t h e  UW synthase  mutants and determining i f  t h e r e  is 
t r a n s c r i p t i o n a l  r e g u l a t i o n  of t h e  UM? synthase  gene. 
This  work was supported by NIH (1F32 7086-1) and March of 
Dimes (1-744). This  is ERICR con t r ibu t ion  -63. 
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Human leukemic lymphoblas t ic  c e l l  l i n e s  (Molt-4, Ra j i )  were 
t r e a t e d  f o r  24 h r s  wi th  0 . 2  IJM Methotrexate (MTX). Af t e r  12  h r s ,  
i n t r a c e l l u l a r  dCTP and dTTP concen t r a t ions  decreased t o  20% of 
t h e  va lues  of un t r ea t ed  c e l l s .  We noted a s i g n i f i c a n t  i nc rease  
o f  UMP, UTP and CTP concen t r a t ions  under t h e s e  cond i t i ons .  A t  
t h e  same time dATP and dGTP l e v e l s  dropped t o  30% and 50%, r e s -  
pec t ive ly .  Accumulation of c e l l s  i n  G1 phase and dec rease  of 
c e l l s  i n  G2+M phase ( t o  almost zero)  was observed, a f t e r  t r e a t -  
ment with 0 . 2  IJMMTX. The e f f e c t  of 0.02 UP MTX on i n t r a c e l l u l a r  
pu r ine  and pyrimidine concen t r a t ions  was l e s s  pronounced, than 
t h a t  of 0 . 2  IJM MTX, except  f o r  dCTP. I n  c o n t r a s t  t o  a dec rease  
of dCTP, observed i n  experiments wi th  0 . 2  IJM MTX, an inc rease  
of dCTP was measured i n  experiments wi th  0.02 IJM MTX. 
C e l l  c y c l e  phase d i s t r i b u t i o n  s t u d i e s  wi th  0.02 IJM MTX, r e -  
vealed an accumulation of c e l l s  i n  e a r l y  S phase and decrease  
of c e l l s  i n  GI phase and G2+M phase. 
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In t h i s  s tudy we have examined t h e  i n h i b i t i o n  of pu r ine  d e  novo 
syn thes i s  by methotrexate  (MTX), with concommitant i nc rease  of 
i n t r a c e l l u l a r  PRPP concen t r a t ions  and enhancement of 6-mercapto- 
pur ine  (6MP) inco rpora t ion .  We found a s i g n i f i c a n t  e l eva t ion  of 
PRPP concentra t ions  i n  t h r e e  cu l tu red  human leukemic c e l l  l i n e s  
(Molt-4, R a j i ,  KM3), t r e a t e d  with 0.2 pM and 0.02 pM MTX, r e s -  
pec t ive ly .  The maximal i nc rease  of t h e  i n t r a c e l l u l a r  PRPP con- 
c e n t r a t i o n s  occured a f t e r  d i s t i n c t  t ime i n t e r v a l s ,  dependent on 
both t h e  M T X  concentra t ion and t h e  c e l l  type used.  
During incubat ion with MTX, samples were taken a t  va r ious  t ime 
p o i n t s  andlbhe c e l l s  were s tud ied  on t h e  a v a i l a b i l i t y  t o  incor-  
po ra t e  [ 8- C] -6MP. Enhanced 6MP incorporat ion was observed 
i n  time a f t e r  t rea tment .  A t  t h e  time p o i n t s  measured, t h e  
enhancement of 6MP incorporat ion co r re l a t ed  wel l  wi th  t h e  
increased PRPP l eve l s .  
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Peripheralbloodmyelocytes fromAML o r  CMLpatients a swe l l~asHL-60  
c e l l - l i n e  c e l l s  show an  imbalanceinthenucleotidepoolcompared 
withnomalperiphera1neutrophils.Thisimbalanceincludes a cle- 
c r eased  r a t i o  ofpur ine:pyr imidine  nuc leo t ides , and  a n i n c r e a s e  i n  
t h e  relativeconcentrationstogetherwithanalteredcomposition of  
t h e  UDP-sugars.First, we s t u d i e d t h e r e l a t i o n b e t w e e n t h i s  imbalance 
a n d t h e c e l l  cyc l e .  HL-60cellswere separatedintofractionsenriched 
i n G l , S , o r  G2+M p h a s e b y e l u t r i a t i o n c e n t r i f u g a t i o n ~ a m o u n t o f  
nucleotidespercelldiffered d u r i n g t h e  c e l l - c y c l e  (GZ+M83Gl),but 
t h e  imbalance was found i n  a l l  phases. Next, we s tud ied  t h e  r e l a t i o n  
betweentheimbalanceandtheproliferationand/orimmaturityof t h e  
cel ls .HL-60cel lswereinduced t omye lo id  di f ferenta t ionwithDMS0:  
a f t e r  3 d a y s o f  i n c u b a t i o n p r o l i f e r a t i o n  s t o p p e d a n d a f t e r 6 d a y s 7 0 -  
90%0f t h e c e l l s  reducedNBTupon s t i m u l a t i o n w i t h  PMA.Thenucleo- 
t i d e  contentandtheimbalancediminishedduringdifferentiation, 
b u t t h i s w a s  a l s o  observedinnon-induced non-proliferationHL-60 
c e l l s  (negativeNBTtest).However,onlyDMSO-inducedHL-60 c e l l s  
showed a d e c r e a s e d  UDP-sugarcontent,withrelativelymoreUDPgluco- 
s e  ( a s  do normal p r i p h e r a l  neutrophi ls)  .We conclude, t h a t  t h e  imbalan- 
c e  i n t h e n u c l e o t i d e  poolof HL-60andrnyeloidleukemiacellsislarge- 
lyrelatedtoproliferation,without d i f f e r e n c e s  betweencel lphases ,  
whereas the  changesintheUDP-sugarsareassociatedwiththehature 
and/or transformed c h a r a c t e r o f  t h e  c e l l s .  
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ADA ~ l a v ;  an imoortant r o l e  i n  t he ' deve lo~men t  o f  t h e  immune 

Recently we have r epor t ed  about a seven year  o l d  g i r l ,  t h e  
second c h i l d  of non-consanguineous pa ren t s ,  wi th  dihydrothymine 
dehydrogenase de f i c i ency  ( 1 ) .  In  t h i s  r epo r t  we present  addi- 
t i o n a l  d a t a  of s t u d i e s  on t h e  family  of t h e  c h i l d .  The mother 
and younger brother  of t h e  p a t i e n t  showed e l eva ted  u r a c i l  and 
thymine concen t r a t ions  i n  u r i n e  and serum. The measured u r a c i l  
and thymine concen t r a t ions  of t hese  two members of t h e  family 
a r e  comparible t o  those  of t h e  p a t i e n t .  The grandmother, f a t h e r  
and o lde r  s i s t e r  of t h e  p a t i e n t  had u r a c i l  and thymine concen- 
t r a t i o n s  between t h e  va lues  of c o n t r o l s  and of t h e  p a t i e n t .  
In  f i b r o b l a s t s  t h e  a c t i v i t y  of dihydrothymine dehydrogenase was 
determined, a s  previously  descr ibed (1). The r e s u l t s  demonstra- 
t ed  t h a t  t h e  mother and b ro the r  have a complete dihydrothymine 
dehydrogenase de f i c i ency ,  j u s t  a s  was descr ibed f o r  t h e  p a t i e n t  
(1 ) .  A p a r t i a l  de f i c i ency  of t h i s  enzyme was found i n  t h e  
f i b r o b l a s t s  of t h e  f a t h e r .  For t h e  s i s t e r  and grandmother such 
a p a r t i a l  enzyme de f i c i ency  might be expected, but has  s t i l l  t o  
be proven. 
1. J . A . J . M .  Bakkeren, e t  a l ,  Clin.Chim.Acta 140 (19841, 

247-256. 

system and' t h e  enzime i s  probably a s soc ia t ed '  with T-lymphocyte 
d i f f e r e n t i a t i o n .  ADA has been shown t o  e x i s t  in d i f f e r e n t  mole- 
c u l a r  weight forms. In man the  major forms a r e  t h e  red c e l l  ADA 
o r  ADA-S and the  t i s s u e  s p e c i f i c  ADA o r  ADA-L. ADA-S can be con- 
ver ted t o  ADA-L by complexing wi th  ADCP.  I n t a c t  human per ipheral  
T lymphocytes and human thymocytes were f i r s t  incubated with 
r abb i t  anti-ADA and anti-ADCP a n t i s e r a ,  followed by incubation 
wi th  FITC-labeled swine a n t i - r a b b i t  IgG. Since only  c e l l  s u r f a c e  
ADA and ADCP would be exposed t o  t h e - a n t i s e r a ,  f luorescence in- 
d i c a t e s  ADA and ADCP express ion on the  ou te r  c e l l  membrane. 
Labeled c e l l s  were analyzed by f luorescence microscopy and FACS 
a n a l y s i s .  ADCP i s  p re sen t  a t  t he  c e l l  membrane of about 508 of 
the  T lymphocytes; 10-20% of  t he  c e l l s  con ta in  membrane-bound 
ADA. When these  c e l l s  were incubated wi th  a l y s a t e  of human e ry -  
throcytes  ( a s  source  of ADA-S) about 50% of t he  c e l l s  were found 
t o  d i sp l ay  ADA a t  t he  membrane. Human thymocyte suspensions con- 
t a  i ned 20-30% membrane-ADA pos i t i  ve c e l  I s  and 10-20% membrane- 
ADCP p o s i t i v e  c e l l s .  The physiological  s i g n i f i c a n c e  of ADA and 
ADCP express ion a t  the  e x t r a c e l l u l a r  su r f ace  of human T-lymphoid 
c e l l s  w i l l  be resolved.  
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