
GENETIC EXPRESSION OF ADENOSINE OEAMINASE (ADA) IN 67 HUMAN LYMPHOID MALIGNANCIES. T. En Gan. Peter 
Daddona. and Beverl M i t che l l .  U n i i e s i t y  

Michigan ~ e d i m t e r ,  ~ e p a r d n t  o f  I n t e r n a l  Medicine, Ann 
Arbor. MI. 

The a c t i v i t y  o f  the pu r ine  salvage enzyme, ADA. i s  10 t o  50- 
f o l d  h igher  i n  T lymphoblasts than i n  mature lymphocytes and 
has been used as an enzymatic marker o f  T-lymphoblast ic malig- 
nancies. We have asked whether the l e v e l  o f  ADA a c t i v i t y  i n  
leukemic c e l l s  i s  con t ro l l ed  a t  the t r a n s c r i p t i o n a l  o r  post- 
t r a n s c r i p t i o n a l  l eve l .  To ta l  c e l l u l a r  RNA was i s o l a t e d  from 
leukemic c e l l  l i n e s  der ived from p a t i e n t s  w i t h  acute T c e l l  
leukemia and w i t h  T c e l l  leukemia o f  mature phenotype, as wel l  
as from the pe r iphera l  b lood o f  4 p a t i e n t s  w i t h  non-T c e l l  ALL 
and 3 pa t ien ts  w i t h  chronic lymphocytic leukemia (CLL). 
Hybr id i za t ion  w i t h  a cDNA probe s p e c i f i c  f o r  ADA revealed 1.8 
and 5.8 Kb bands on Northern b l o t s  which were present i n  a l l  
c e l l  types examined. S p e c i f i c  ADA mRNA l e v e l s  were quan t i ta ted  
by densitometry t rac ings  o f  Northern b l o t s  and compared w i t h  
both ADA s p e c i f i c  a c t i v i t y  and ADA prote in,  as determined by a 
solid-phase radioimmunoassay. There was a s t rong c o r r e l a t i o n  
between the steady s ta te  l e v e l s  o f  mRNA and ADA immunoreactive 
mate r ia l  i n  a l l  c e l l s  examined ( c o r r e l a t i o n  c o e f f i c i e n t  value 
o f  0.76). T lymphoblasts contained 2 t o  4 - f o l d  more ada mRNA 
than d i d  the  mature T c e l l  l i nes .  5 t o  10- fo ld  more than CLL 
ce l l s ,  and 1.5 t o  4 - fo ld  more than non-T c e l l  ALL ce l l s .  ADA 
s p e c i f i c  a c t i v i t y  a l so  tended t o  co r re la te  w i t h  mRNA levels .  
We conclude t h a t  the h igh  l e v e l s  o f  ADA i n  T lymphoblasts 
r e s u l t  from increased t r a n s c r i p t i o n  o f  the ADA gene or, 
possibly,.from tncreazed ADA mRNA s t a b i l i t y  i n  these ce l l s .  

EFFECTS OF DIPYRIDAMOLE AND 8-AMINOGUANOSINE ON 68 INOSINE AND GUANOSINE LEVELS IN RAT BLOOD. Richard 
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The metabolism o f  inos ine (Ino) and guanosine (Guo) was 

studied i n  r a t  blood and plasma i n  v i t r o .  Nucleoside leve ls  
were determined us ing a mod i f i ca t ion  o f  the HPLC method o f  
Hartwick and Brown 1977). When heparinized whole blood was 
spiked w i t h  Ino and maintained a t  room temperature, the leve l  
o f  Ino decl ined i n  a l i n e a r  manner from an i n i t i a l  concentra- 
t i o n  o f  9.9 t o  1.6 wg/ml a f t e r  60 min., g i v ing  a plasma 
h a l f - l i f e  o f  23.7 min. Blood spiked w i t h  Guo showed a s im i la r  
l i n e a r  dec l ine i n  Guo levels ,  but i n  a f a s t e r  manner (11.0 t o  
0.1 pg/ml a t  60 min., h a l f - l i f e  = 8.9 min.). The dec l ine  i n  
nucleoside concentrat ion was g rea t l y  re tarded by mainta in ing 
blood and plasma on ice.  Add i t i on  o f  dipyridamole (100 
nmoles/ml) t o  whole blood, t o  b lock nucleoside uptake, retarded 
the disappearance o f  Ino and Guo 1.2 and 2.8-fold, respec- 
t i v e l y .  Addi t ion o f  8-aminoguanosine (8-AG, 100 nmoles/ml), an 
i n h i b i t o r  o f  pur ine nucleoside phosphorylase (PNP), had a 
s l i g h t l y  greater e f f e c t ,  increasing the  h a l f - l i v e s  o f  Ino and 
Guo 2.5 and 4.4-fold, respect ive ly .  Dipyridamole and 8-AG had 
an add i t i ve  e f f e c t  i n  whole blood. When r a t  plasma was spiked 
a t  room temperature w i t h  Ino and Guo ( each a t  1 pg/ml), 
ne i the r  nucleoside was detectable a f t e r  30 min. However, addi - 
t i o n  o f  8-AG t o  spiked r a t  plasma t o t a l l y  i n h i b i t e d  the 
reduct ion i n  the leve ls  o f  each nucleoside f o r  a t  l eas t  60 
min. Thus, membrane t ranspor t  and espec ia l l y  catabol ism by PNP 
cause disappearance o f  Ino and Guo from r a t  blood i n  v i t r o .  
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Novel findings in vitro and in vivo obtained previously in 

simulated and inherited ADA deficiency were investigated using 
[8-l4c1 deoxyadenosine (dAR) in short-term experiments in intact 
human cells of the myeloid and lymphoid series. 
The studies produced several interesting results. (1) Tonsil- 

derived B-1ymphocytes.thymocytes and platelets all accumulated 
detectable amounts of dATP even without ADA inhibition, and 
together with erythr~cytes~extremely high dATP levels when ADA 
was inhibited by deoxycoformycin (dCF): varying amounts of dCF 
(20-60p) were needed to completely inhibit ADA depending on the 
cell type. (2)  By contrast,dATP accumulation by peripheral blood 
lymphocytes,granulocytes and macrophages was negligible without, 
and extremely low even with dCF. (3) B-lymphocytes showed a 
capacity equal to t h a t  of thymocytes in their ability to sustain 
the elevated dATP levels accumulated in ADA deficiency conditions 
The results support earlier findings which question the 

hypothesis that B-cells,compared with T-cells, have an inherent 
resistance to the toxic effects of dAR because of a lower ability 
to accumulate and sustain elevated dATP levels. They underline 
the difficulty in extrapolating from lysed or cultured cells to 
the situation in vivo in the peripheral blood. They suggest that 
the severe combined immunodeficiency in this disorder may be due 
to an equal sensitivity of B-lymphocytes and T-lymphocyte 
precursors to the toxic effects of dATP accumulation. 

70 ENHANCEMENT OF T CELL PROLIFERATION AND DIFFERENTIA- 
TION BY 8-MERCAPTOGUANOSINE. Michael G. Goodman and 
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Foundation, Department o f  ~ m u ~ o l o q y ,  La Jo l l a ,  Ca l i f . ,  U.S.A. 
studies-were undertaken t o  inves t iga te  the a b i l i t y  o f  the C8- 

subs t i tu ted  guanine r ibonucleosides t o  modulate the p r o l i f e r a t i v e  
and/or d i f f e r e n t i a t i v e  a c t i v i t y  o f  T c e l l s .  This fami l y  o f  sub- 
s t i t u t e d  nucleosides has been found t o  induce B c e l l s  t o  undergo 
p r o l i f e r a t i o n  and d i f f e r e n t i a t i o n .  However, T c e l l s  and thymo- 
cytes a l i k e  do no t  p r o l i f e r a t e  i n  response t o  8MGuo. Moreover, 
t h i s  nucleoside does no t  modulate T c e l l  p r o l i f e r a t i o n  evoked by 
e i t h e r  the mitogenic l e c t i n  Con A o r  by IL-2. 8MGuo can, however, 
modulate the T c e l l  p r o l  i f e r a t i v e  response t o  a l logeneic  c e l l s .  
Because o f  e a r l i e r ,  vigorous B c e l l  p r o l  i f e r a t i o n  e l i c i t e d  by the 
nucleoside, modulation o f  T c e l l  a l logeneic  responses must be 
observed i n  the  absence o f  B c e l l  responses. This can be done by 
s t imu la t ing  thymocytes w i t h  i r r a d i a t e d  c e l l s  and 8MGuo i n  the 
presence o f  supplemental IL-2, o r  by s t imu la t ing  SJL spleen c e l l s  
(whose B c e l l s  are hyporesponsive t o  8MGuo) w i th  i r r a d i a t e d  a l l o -  
geneic c e l l s  i n  the  presence o f  8MGuo. An analogous s i t u a t i o n  
pe r ta ins  t o  T c e l l  f unc t ion  i n  t h a t  on ly  c e r t a i n  funct ions can be 
modulated by 8MGuo. That i s ,  T c e l l s  can no t  generate T c e l l  
growth o r  B c e l l  d i f f e r e n t i a t i o n  a c t i v i t y  i n  the presence of 
8MGuo alone. Moreover, t h i s  nucleoside does not  induce po ly -  
c lonal  c y t o t o x i c i t y  i n  T c e l l  populat ions. It does, however, 
enhance generation o f  H-2-rest r ic ted CTL induced by a l logeneic  
c e l l s .  Thus, i n  contrast  t o  the s i t u a t i o n  pe r ta in ing  t o  B c e l l s ,  
8MGuo ac ts  as an adjunct, b u t  no t  as an i n i t i a t o r  f o r  T c e l l  pro-  
l i f e r a t i o n  and d i f f e r e n t i a t i o n .  
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The ant igen-speci f ic  primary antibody response o f  human lym- 

phocytes i n  v i t r o  was studied w i t h  respect t o  dependency upon i n -  
te r leuk in -7  (IL-2) and subsequent modulation by C8-substi tuted 
guanine r ibonucleosides. The s p e c i f i c  response t o  sheep e ry th ro -  
cytes was shown t o  be dependent upon IL-2. Add i t i on  o f  optimal 
concentrat ions o f  the nucleoside, 7-methyl -8-oxoquanosine 
(7m8oGuo), t o  cu l tu res  conta in ing ant igen and IL-2, caused marked 
amp l i f i ca t ion  o f  the underlying antibody response. Synergy 
between 7m8oGuo and IL-2 was antigen-dependent and could no t  be 
accounted f o r  by the independent ant igen-speci f ic  and nonspeci f ic  
components. That IL-2 i t s e l f  was responsible f o r  both the speci- 
f i c  response t o  ant igen and synergy w i t h  7r18oGuo was confirmed by 
use of recombinant IL-2. 7m8oGuo enhanced the resoonse t o  a n t i -  
gen i n  a dose-dependent fashion. K i n e t i c  s tud ies demonstrated 
t h a t  t h i s  nucleoside acts  i n  the  context  o f  an ongoing immune r e -  
sponse, because i t s  add i t i on  could be delayed up t o  3 days w i th -  
ou t  l oss  of a c t i v i t y .  The a b i l i t y  o f  7m8oGuo t o  bypass the re -  
quirement f o r  i n t a c t  T c e l l s  i n  t h i s  response was substant ia ted 
by inves t iga t ing  the  a b i l i t y  o f  B ce l l -enr iched populat ions t o  
respond t o  the T-dependent antigen, SRBC, i n  the presence and 
absence o f  7m8oGuo. T ce l l -depleted populat ions were capable o f  
responding t o  antigen i n  the  presence o f  7m8oGuo so long  as IL-2 
was a lso  present. These data demonstrate t h a t  a simple nucleo- 
s ide  analog can ampl i fy  the human antibody response i n  an antigen- 
s p e c i f i c  manner and may a c t  as an a l te rna te  source o f  T c e l l  help. 
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Un ive rs i t y  o f  Queensland Department o f  Medicine, 

Princess Alexandra Hospi ta l ,  Brisbane. 4102. Aus t ra l i a .  

De novo pur ine synthesis i n  human 8 lymphoblast c e l l  l i n e s  
was i n h i b i t e d  by methylthioadenosine (MTA) o r  adenine i n  the  
medium. Two human leukemic T-cel l  l i n e s  lack ing  methy l th io-  
adenosine phosphorylase (MTAP) a c t i v i t y  showed increased ra tes  
o f  de novo pur ine synthesis which were r e s i s t a n t  t o  i n h i b i t i o n  
by MTA bu t  were i n h i b i t e d  by adenine i n  a s i m i l a r  fashion t o  
MTAP+ c e l l s .  The presence o f  MTA i n  c u l t u r e  media i n h i b i t e d  
growth i n  a dose-dependent manner i n  MTAP' and MTAP- c e l l  l i nes .  
S im i la r  i n h i b i t i o n  o f  growth was e f fec ted  by the presence o f  
adenine i n  the medium. These r e s u l t s  suggest t h a t  the i n h i b i t i o n  
o f  de novo pur ine synthesis by MTA i s  due t o  cleavage of the MTA 
t o  adenine by the MTAP enzyme. The adenine so formed can be 
converted t o  5'-AMP i n  a PRPP-dependent reac t ion  catalysed by 
the  pu r ine  salvage enzyme APRT. 

I n h i b i t i o n  o f  growth o f  the I4TAP- c e l l  l i n e s  by MTA 
suggests t h a t  MTA may a lso  exer t  e f f e c t s  on c e l l  metabolism by 
a mechanism unrelated t o  i t s  degradation. 
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