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Prenatal diagnosis of hemoglobinopathies is difficult if pla- 
cental blood samples are contaminated by maternal cells, because 
B/Y ratios exceed the normal fetal range of 0.07 to 0.15. We 
have shown that fetal reticulocytes have less carbonic anhydrase 
than adult cells, and resist NH4C1-, NH411C03-mediated (qrskov) 
hemolysis. To test this approach in actual cases, pure fetal 
blood was obtained by fetoscopy from two midtrimester fetuses at 
risk for homozygous 8-thalassemia (thal). 2.5% fetal blood was 
mixed with blood from the 8-thal trait mothers. Samples were in 
cilhated with 3~-leucine; an aliquot was treated in the Orskov re 
actlon. Red ccll size distributions were analysed with a Coulte. 
hannelyzer. Globin chains were separated on carboxymethylcellu 
osc columns. In the mixed samples, only small maternal cells 
ere seen with the channelyzer. Following qrskov hemolysis, onl) 
nrge fetal cells were detected. In case 1, B/y in the mixed sam 
le was 0.47. B/y fell to zero following Qrskov hemolysis, and 
os zero in pure fetal blood. Ihis fetus had thal major. In 
ase 2 ,  B/ywas 1.97 before and 0.04 after qrskov hemolysis; it 
;IS 0.04 in pure fetal blood. This fetus has 8-thal trait. 

 INDIVIDUAL HUMAN RED CELLS. Stephen 1.0. Anyaibe, I 

PHOSPHORIBOSYLPYROPHOSPHATE (PRPP) SYNTHESIS IN CUL- 
TURED HUMAN FIBROBLASTS. Paul J. Benke and D G  

r Di t tmar .  Mailman Center and Department o f  Ped ia t r i c s ,  
U n i v e r s i t y  o f  Miami School o f  Medicine. Miami. F la .  

An i n v e s t i g a t i o n  o f  t he  r e g u l a t i o n  o f  pu r i ne  metabol ism i s  im- 
p o r t a n t  i n  understanding t he  acce le ra ted  pu r i ne  syn thes i s  and ab- 
normal i t i e s  i n  PRPP metabol ism t h a t  occur i n  t he  Lesch-Nyhan (LN) 
syndrome. PRPP l e v e l s  i n  c u l t u r e d  human f i b r o b l a s t s  increased 
from 0.48t.11 nmoles/mg p ro te in (+ lSD) to  0.75+.15(pc.Ol)when hy- 
oxan th inewas  removed from t h e  medium. This i s  l e s s  than l e v e l s  

cbserved i n  LN c e l  ls(1-1.8).  Without hypoxanthine, PRPP amido- 
t ransferase,  and n o t  hypoxanthine-guanine phosphor ibosy l t rans-  
f e rase  i s  u t i l i z e d  t o  supp ly  c e l l u l a r  pu r i ne  needs. Two t o  t h ree  
f o l d  increase i n  PRPP synthetase occured i n  c e l l s  s ta r ved  f o r  
pur ines by growth i n  medium l a c k i n g  pur ines and c o n t a i n i n q  aminop. 
t e r i n ,  an i n h i b i t o r  o f  p u r i n e  synthes is .  Enzyme a c t i v i t y  d i d  n o t  
i nc rease  when the  aggregat ion o f  PRPP synthetase was prevented by 
iomogenizat ion i n  a  b u f f e r  con ta in i ng  0.05mM ATP and 1mM MgS04. 
These r e s u l t s  suggest t h a t  t he  aggregat ion o f  PRPP synthetase has 
3hys io l og i ca l  s i g n i f i c a n c e  i n  p r o v i d i n g  h ighe r  PRPP l e v e l s  f o r  de 
iovo p u r i n e  synthes is .  ADP i n h i b i t i o n  o f  PRPP synthetase was t he  
same i n  c o n t r o l  and p u r i n e  s ta r ved  c e l l s .  

Pur ine l e v e l s  and PRPP synthetase increased i n  a  b iphas i c  pa t -  
t e r n  f o l l o w i n g  removal o f  thymid ine i n h i b i t i o n  o f  m i t o s i s  and a t  
S phase o f  t he  c e l l  cyc le .  Adjustment o f  PRPP l e v e l s  by change 
i n  PRPP synthetase a c t i v i t y  and agqregat ion i s  a  s e n s i t i v e  c e l l u -  
l a r  mechanism i n  t he  r e g u l a t i o n  o f  pu r i ne  metabolism. 
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Identification of genetic phenotypes in individual red cells 
could elucidate intercellular variation in specific locus gene 
products as may accompany chromosome inactivation or allelic 
exclusion, cell-aging, and cell mixtures. Furthermore, con- 
current identification of phenotype and either replicative or 
protein synthesizing stages would allow phenotype correlation 
with stage of cell history. Electrophoresis of the contents 
of individual erythrocytes from adults or cord blood in ultra- 
thin layer agar plates, allowed microscopic identification of 
specific hemoglobins (F,A.S,C) and variants of glucose-6- 
phosphate dehydrogenase (A,B). Fetal red cells were sequential- 
ly incubated in Clh-amino acids, suspended in an ultra-thin 
layer of agar, incubated with fluorescein-conjugated antibodies 
against specific hemoglobins (F,A,S, or C), and covered with 
radiosensitive emulsion. Pericellular immunoprecipitates and 
autoradiographic grains were identified concurrently in in- 
dividual synthetically active cells. Marrow erythroid cells 
cultured in plasma clots were incubated with ~3-thymidine. 
Evidence for cell replication and specific Hb in the same cell 
were obtained by autoradiography and pericellular imuno- 
precipitates. These findings confirm the feasibility of pheno- 
typing certain proteins in individual red cells. 

CORRECTION OF HYPERAMMONEMIA IN  ARGININOSUCCINIC ACID 
EMIA BY STIMULATING ARGININOSUCCINIC ACID (ASA)  SYN- 
THESIS, Mark L .  Batshaw, Saul W .  Brus i low,  Johns Hop- 

I n s t . ,  Dept. P e d i a t r i c s  & Kennedv I n s t i t u t e .  Ba l t o .  
Hyperamnonemia i n  urea c y c l e  de fec t s  i s  a  ;onsequence.of i m -  

p a i r e d  waste n i t r o g e n  e x c r e t i o n  (WNE).In c o n t r a s t  t o  o t h e r  de- 
fec ts ,  ASAemia i s  n o t  necessa r i l y  assoc ia ted w i t h  impai red WNE. 
ASA con ta ins  2  N atoms no rma l l y  excre ted as urea and 2  N atoms a 
o r n i t h i n e  ( o r n ) . I f  these a re  rep len i shed  s to i cheme t r i ca l1y .e i t he  
by a r g i n i n e  ( a r g )  o r  by de novo o r n  synthes is ,  WNE cou ld  be no r -  
mal and hyperammonemia prevented.This hypothes is  was t e s t ? d  i n  a  
f u l l - t e r m  3 kg.black female who becam l e t h a r g i c  a t  24 h r s  o f  ag 
and comatose a t  48 hrs .At  7 days o f  age, t he  d iagnos is  o f  ASAemi 
was made based on a  plasma NH + o f  800 uM, and i d e n t i f i c a t i o n  o f  
peaks o f  ASA and i t s  anhydridgs i n  plasma and u r i ne .0ve r  a  p e r i o  
o f  24 h rs . ,  she rece i ved  two in t ravenous doses o f  Arg.HC1 5 mnol 
kg.Twenty-four hours a f t e r  t he  f i r s t  i n f u s i o n ,  t h e r e  was a  f a l l  
i n  NH4+(837 +I12 pM), g lu tamine ( 1  799+1081) and a lan ine  (1  566-188 
There were increases i n  a rg  (4&883), o r n  (62-170) and ASA ( 4 6 b  
1558). Subsequently t he  ,NH4+ f e l l  t o  62.Arg was then d i scon t i nued  
and the  NH + rose and ASA fe l l . Thus ,  p r o v i s i o n  o f  o rn  ske le tons 
as a r g  p e r i i t t e d  ASA syn thes i s  and a  c a l c u l a t e d  3 - f o l d  i nc rease  
i n  WNE as ASA.As a  consequence, NH4+ and i t s  precursors  ( a l a n i n e  
and g lu tamine)  f e l l  t o  near-normal.Although ASA l e v e l s  were i n -  
creased, t hey  may n o t  be t o x i c  (Clin.Res.,24:186A, 1976).Althougl 
t h i s  c h i l d  had i r r e v e r s i b l e  b r a i n  damage and d i e d  a t  17 days, 
f u t u r e  cases, i f  diagnosed e a r l y ,  shou ld  respond t o  supplemental 
p r g  o r  o r n  w i t h  normal NH,+ and s u r v i v a l .  

galactose-1-phosphate u r i d y l y l  t r ans fe rase  (GACT) i n  t h e  ~ e l o i r  
pathway. I n  v i t r o ,  normal c e l l s  can grow i n  media c o n t a i n i n g  
ga lac tose  as t he  s o l e  sugar source w h i l e  i n  c u l t u r e s  de r i ved  
from galactosemia p a t i e n t s  t he  m a j o r i t y  o f  c e l l s  a r e  unable t o  
su rv i ve .  I n  2  l i n e s  o f  SV-40 v i r u s  t ransformed human f i b r o -  
b l a s t s  d e r i v e d  f rom ga lac tosemic  p a t i e n t s ,  s u r v i v i n g  popu la t ion:  
o f  c e l l s  were i s o l a t e d  which were a b l e  t o  p r o l i f e r a t e  i n  ga lac-  
tose.  Some o f  these c e l l  popu la t i ons  appeared t o  be r e v e r t a n t s  
w i t h  a  measurable GALT a c t i v i t y  w h i l e  o the rs  had undetectab le  
GALT a c t i v i t y .  The l a t t e r  group were ab le  t o  grow i n  sugar 
f r e e  media. Cloned r e v e r t a n t  l i n e s  were cha rac te r i zed  by heat  
s t a b i l i t y  s tud ies  and s t a r c h  ge l  e l ec t ropho res i s .  Study o f  
these r e v e r t a n t s  p rov ides  a d d i t i o n a l  i n s i g h t  i n t o  t h e  molecu lar  
e f f e c t s  o f  mu ta t i on  a t  t he  GALT locus.  
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The primary genetic defect in GLD is a deficiency of GC acti- 
vity. In order to clarify the nature of the mutation in this di- 
sease, we have purified GC from placenta and used antibodies pre 
pared against this normal enzyme to look for CRM in tissues of 
patients with GLD. Antigenic identity was observed between GCo 
normal brain, liver and skin fibroblasts. The antibodies were 
monospecific to this enzyme, precipitated only 0-galactosidase 
activities toward galactosylceramide and lactosylceramide (assay 
1)and did not react with either GM or neutral 0-galactosidases. 

Preparations of 1 brain, 2 liveis and 4 fibroblast lines fro= 
GLD patients were examined by double gel immunodiffusion against 
the anti-GC antibodies and found to be CRM positive. The patient! 
CRM was identical to the normal enzyme and demonstrated a simila 
electrophpretic mobility on immunoelectrophoresis. However, act1 
vity towards naphthol-AS-BI-5-galactoside could be demonstrated 
in the immune precipitates of normal controls and other sphingo- 
lipidoses but not in those of the GLD patients. A single radial 
immunodiffusion assay was developed for quantitation of the CRM 
in the various tissues independent of its enzymic activity. 
Quantities of CRM within the normal range were determined in the 
brain, liver, and skin fi roblasts of the GLD patients. 9 The existence of normal amounts of CRM in the patient's tis- 
sues indicates a structural gene mutation producing a protein 
which has lost its enzymic activity but retained its antigenicit: 
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