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ADULT GAUCHER DISEASE (TYPE 1 )  AND COMPOUND HETEROZY- 799 GOTE (TYPE 1 AND 2) IN A GREEK FAMILY Moris Angulo, 
S u j a t h a  Kosur i ,  Mariano Castro-Magana, Jack  Sherman, 

Gregory Graworsky and P l a t o n  C o l l i p p .  Nassau Cty Med C t r ,  SUNY, 
Stony Brook Heal th  S c i  C t r ,  Dept. of Ped., E. Meadow, N Y  11554. 

Gaucher d i s e a s e  (GD) i s  an  autosomal r e c e s s i v e  c o n d i t i o n  t h a t  
p r e s e n t s  i n  a v a r i e t y  of c l i n i c a l  forms, b e t t e r  known a s  a d u l t ,  
i n f a n t i l e  and j u v e n i l e  o r  Type 1, 2 and 3 GD r e s p e c t i v e l y .  

A 22 month o l d  greek  female p r e s e n t e d  w i t h  h i s t o r y  of progres-  
s i v e  d i f f i c u l t i e s  i n  b r e a t h i n g  and swallowing and anemia p l u s  
splenomegaly n o t i c e d  a t  t h e  age of 3 months. She had normal 
growth and development, p h y s i c a l  exam revea led  a p a l e  c h i l d  wi th  
c l i n i c a l  p i c t u r e  of "Pseudobulbar pa lsy" ,  s t r a b i s m ,  abdominal 
d i s t e n t i o n ,  hepatomegaly and massive splenomegaly. She had mi- 

. c r o c y t i c  anemia, thrombocytopenia,  increased  a c i d  phosphatase ,  
foam c e l l  i n  bone marrow a s p i r a t i o n  and Erlenmeyer f l a s k  defor- 
mity of d i s t a l  femurs. Her Hb e l e c t r o p h o r e s i s ,  G-6-PD a c t i v i t y ,  
RBC osmotic f r a g i l i t y  f e r r i t i n ,  l i v e r  enzymes and c h e s t  x-ray 
were normal. There was a h i s t o r y  of anemia and splenomegaly i n  
her  mother and materna l  aunt .  Her mother has  been asymptomatic 
s i n c e  1981 when s h e  underwent splenectomy. Glucosylceramide-p- 
g l u c o s i d a s e  a c t i v i t y  i n  leukocytes  and s k i n  f i b r o b l a s t s  was 
compatible w i t h  homozygote s t a t e  i n  both ,  mother and c h i l d  and 
he terozygote  i n  t h e  f a t h e r .  The f i n d i n g s  i n  t h i s  fami ly  repre-  
s e n t s  a r a r e  compound he terozygote  c h i l d  w i t h  c l i n i c a l  manifes- 
t a t i o n s  of type  2 G D  a s  r e s u l t  of a mating between a c a r r i e r  of 
i n f a n t i l e  GD and an  homozygote of a d u l t  GD. D i s c r i m i n a t i o n  
between izozymes f o r  t y p e  1 and 2 could  have been i n t e r e s t i n g  
u n f o r t u n a t e l y  c r o s s  r e a c t i n g  m a t e r i a l  t o  a l l  3 forms of  t h e  
0 ~ l z y . m e . i ~  mmmonly seen .  
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'Jb test the h y p o t h e s i s  that there is a g e n e t i c  p r e d i s p o s i t i o n  
t o  n o r r d i s j u n c t i o n  (W) a s s o c i a t e d  w i t h  DNA sequences on chr- 
some 2 1  (C21), we used  DNA polprphism haplotyps f o r  (21s to 
examine the d i s t r i b u t i o n  of d i f f e r e n t  C21s i n  Down Syndrome (DS) 
and wntrol f a m i l i e s .  The (21s from 20 Greek f a m i l i e s  w i t h  DS 
and 27 control Greek f a m i l i e s  have been  examined for haplo types  
u s i n g  f o u r  c o m n  polymorphic sites a d j a c e n t  t o  two very closely 
l i n k e d  single copy DNA sequences which map t o  the proximal  l o n g  
arm of CZl. Three haplotypes tm, t, --H+ w i t h  frequencies 
of 43/108, 24/108, 23/108, respectively, account  for the m a j o r i t y  
of  CZls i n  the control f a m i l i e s .  Hawever, in the DS families 
haplotype - ~ t  was c o ~ n l y  a s s o c i a t e d  with C21s which undetwent 
NDJ ( f requency 21/50, X = 9.6, pc0.023, df=3). There  was no 
d i f f e r e n c e  between the haplotypes o f  C2ls which d i d  not partici- 
pate in NDJ i n  the DS f a m i l i e s  and those o f  the control f a m i l i e s .  
In a d d i t i o n ,  DS and control f a m i l i e s  d i d  not d i f f e r  i n  the d i s  
t r i tu t ion of haplotypes for two DM polymorphism on chromosome 
17. We conclude  that the C21 which is marked i n  Greeks b y  +-I+ 
f o r  the f o u r  polprphic sites examined is found rmch more corn 
monly i n  chromosomes which participate in N W  than in  controls. 
We propose an i n c r e a s e d  tendency for EWJ d u e  t o  DML sequences  
a s s o c i a t e d  w i t h  a s u b s e t  of C21s b e a r i n g  t h i s  haplotype. 

DIAGNOSIS AND CARRIER DETECTION OF TAY-SACHS DISEASE 801 USING SULFATED FLUOROGENIC SUBSTRATES: DIRECT DETER- 
MINATION OF HMOSAMINIDASE A IN SERUM DURING PREGNA- 

NCY AND IN THE PRESENCE OF HEREDITARY HEATLABILE HMOSAMINIDASE B 
Yoav Ben-Yoseph, Joanne E. Reid and Henry L.  Nadler.  Wayne S t a t e  
U., Dept. o f  P e d i a t r i c s  and Obstetrics-Gynecology, D e t r o i t .  

4-Methylumbelliferyl  d e r i v a t i v e s  of  B-N-acetylglucosamine-6- 
s u l f a t e  and 0-N-acetylgalactosamine-6-sulfate were prepared  by 
d i r e c t  s u l f a t i o n  o f  t h e  commonly used u n s u l f a t e d  d e r i v a t i v e s .  
Both s u l f a t e d  s u b s t r a t e s  were h i g h l y  s p e c i f i c  f o r  hexosaminidase 
(Hex) A and i n  f r a c t i o n a t e d  samples more t h a n  97% of t h e s e  a c t i -  
v i t i e s  was found i n  t h e  Hex A f r a c t i o n .  The t h e r m o l a b i l i t y  of  Hex 
B and i n t e r m e d i a t e  forms a s  found i n  s u b j e c t s  w i t h  h e r e d i t a r y  
h e a t l a b i l e  Hex B, and t h e  i n c r e a s e  i n  a n  i n t e r m e d i a t e  Hex form a s  
found i n  serum d u r i n g  pregnancy (Hex P ) ,  had no e f f e c t  on d i r e c t  
d e t e r m i n a t i o n  of Hex A w i t h  t h e  s u l f a t e d  f l u o r o g e n i c  s u b s t r a t e s .  
Serum and l e u k o c y t e s  from p a t i e n t s  w i t h  i n f a n t i l e  Tay-Sachs d i s -  
e a s e  (TSD), i n c l u d i n g  a TSD p a t i e n t  w i t h  h e a t l a b i l e  Hex B, had 
l e s s  t h a n  2% of t h e  r e s p e c t i v e  mean a c t i v i t y  of  non-car r ie rs .  
The l a t t e r  p a t i e n t  was e s t i m a t e d  t o  have 24% Hex A based o n  t h e  
h e a t  i n a c t i v a t i o n  method. C a r r i e r  v a l u e s  i n  serum d u r i n g  pregna- 
ncy and i n  samples w i t h  h e a t l a b i l e  Hex B were w i t h i n  t h e  range  of  
o t h e r  c a r r i e r  v a l u e s  and c l e a r l y  s e p a r a t e d  from t h e  r e s p e c t i v e  
non-car r ie r  v a l u e s .  Mean c a r r i e r  a c t i v i t i e s  were 51-56% of  t h e  
r e s p e c t i v e  non-car r ie r  means, The v a l u e s  o f  % Hex A a s  d e r i v e d  
from t h e  r a t i o  between a c t i v i t i e s  toward s u l f a t e d  and u n s u l f a t e d  
s u b s t r a t e s  were comparable t o  t h o s e  obta ined  by h e a t  i n a c t i v a t i o n  
exc luding  t h o s e  w i t h  h e a t l a b i l e  Hex B. T h i s  h e l p s  d e t e c t i n g  TSD 
genotypes and d i s c r i m i n a t e s  them from Sandhoff d i s e a s e  genotypes.  

TERMINAL LONG ARM DELETION OF CHROMOSOME 1,  A 802 CLINICALLY RECOGNIZABLE SYNDROME. 
Nesr in  Bingol,  Magdalena Fuchs, Edward Gendel, 

Viv ien  Diaz (Sponsored by Edward Wasserman) New York Medical  
Col lege ,  Metropol i tan  H o s p i t a l  Medical  Center ,  Department of 
P e d i a t r i c s ,  New York Ci ty .  

We a r e  r e p o r t i n g  a one y e a r  o l d  Hispanic  female w i t h  t e r m i n a l  
d e l e t i o n  of t h e  l o n g  arm of chromosome 1 [ d e l  (1)  ( q 4 3 q t e r ) ] ,  
and reviewing a l l  c a s e s  from t h e  l i t e r a t u r e .  With our  p a t i e n t  
t h e r e  a r e  12 known (lq-)  syndromes, of t h e s e  seven were r e p o r t e d  
from t h e  U.S. 

A l l  p a t i e n t s  had s e v e r e  mental  r e t a r d a t i o n ,  growth d e f i c i e n c y  
and unusual f a c i a l  f e a t u r e s ;  microcephaly,  s p a r s e  f i n e  h a i r ,  eye  
and e a r  malformations,  f l a t  n a s a l  b r i d g e  w i t h  bulbous nose,  carp- 
l i k e  mouth w i t h  tucked-in lower l i p  and micrognath ia .  V a r i a b l e  
a s s o c i a t e d  malformations of s k e l e t a l ,  c a r d i a c ,  and g e n i t a l  
systems were p r e s e n t  i n  most. 

The t y p i c a l  f a c i a l  dysmorphology a long w i t h  t h e  a s s o c i a t e d  
a b n o r m a l i t i e s  makes (lq-)  a c l i n i c a l l y  d e f i n a b l e  syndrome. 
D e s p i t e  t h e  s t r i k i n g  s i m i l a r i t i e s  of t h e  dysmorphic f e a t u r e s  i n  
t h i s  syndrome, only  t h r e e  of t h e  12 known c a s e s  were diagnosed 
a t  b i r t h  by karyotyping .  I n  h a l f  of t h e  p a t i e n t s  t h e  p h y s i c i a n s  
focused t h e i r  a t t e n t i o n  on t h e  r e s p i r a t o r y  problems occurr ing  i n  
t h e  n e o n a t a l  p e r i o d ,  and t h e  menta l  r e t a r d a t i o n  was a t t r i b u t e d  
t o  p e r i n a t a l  hypoxia.  Two of t h e  12 c a s e s  were f a m i l i a l ,  w h i l e  
10 were d e  novo d e l e t i o n s .  Recogni t ion  of t h i s  syndrome is  more 
s i g n i f i c a n t  i n  f a m i l i a l  c a s e s  where a p h e n o t y p i c a l l y  normal 
p a r e n t  w i t h  t h e  balanced t r a n s l o c a t i o n  may have  s e v e r a l  a f f e c t e d  
o f f s p r i n g  n e c e s s i t a t i n g  g e n e t i c  counse l ing  and p r e n a t a l  d i a g n o s i s  

IDEXtCIFICATION OF HETFlOZYGOSITY FOR ORNITHINE 
' 'PANS-E DEFICIENCY (OTCD) . ' '03 S a u l  W* Brus i low and M v i d  lu V a l l e L  Johns Iiopkins 

Univ. Sch. o f  Medicine, Dept. P e d i a t r i c s ,  Balto.,Md. 
T h i s  s t u d v  was d e s i a n e d  t o  de termine  t h e  r e l i a b i l i t v  o f  the 

p r o t e i n  tolerance test ~PTP) in  e s t a b l i s h i n g  he terozygogi ty  f o r  
UlW and hence  a i d  in  p r e n a t a l  c o u n s e l i n g  and  f e t a l  d i a g n o s i s  by  
DNA analysis in m n o p l e x  f a m i l i e s .  The r e s u l t s  o f  the PIT done  
on 1 4  c o n t r o l  women was compared to t h o s e  done on 7 o b l i g a t e  
he terozygotes .  The peak u r i n a r y  orotic a c i d  (UOA) (ug orotic 
a c i d  per mg c r e a t i n i n e )  in  the 1 4  wntrol women v a r i e d  from 0.4 
to 2.0 w i t h  a mean &SEM) peak v a l u e  o f  1.1. + 0.11. The peak 
UOA i n  7 o b l i g a t e  he terozygotes  v a r i e d  from 27.1 t o  324 w i t h  a 
mean peak v a l u e  o f  179 + 39. The absence o f  o v e r l a p  and a p 
v a l u e  o f  <.001 s u g g e s t s  t h a t  t h e  PlT may be o f  g r e a t  h e l p  in 
d i s t i n g u i s h i n g  between carriers and non-carriers o f  the OTCD 
gene. Accordingly,  n i n e  women a t  r i s k  f o r  b e i n g  he terozygous  
f o r  OTCD as a consequence o f  having borne  an a f f e c t e d  male or a 
symptomatic female  were also s t u d i e d :  three of these women had 
UOA i n  t h e  norm1 range  (0.7, 0.98, 1.3);  f i v e  had UOA in the 
o b l i g a t e  h e t e r o z y g o t e  range  (20.9 t o  73.5; one UOA v a l u e  was 
anbiguous (4.9). Although these d a t a  r e q u i r e  amplification t h e y  
s u g g e s t  that approximate ly  one- th i rd  o f  male or female  i n f a n t s  
affected w i t h  OM) are the  r e s u l t  o f  a new muta t ion  in a 
parental germ cell and t h a t  the mothers  o f  these c h i l d r e n  are 
not he terozygotes .  Women w i t h  anbiguous UOA v a l u e s  may b e  
confirmed as carriers i f  a PIT done on the m a t e r n a l  grandnother 
o f  t h e  a f f e c t e d  c h i l d  is unequivocal ly  p o s i t i v e .  

cDNA CLONES FOR HUMAN SPHINGOMYELINASE ISOLATED USING 804 THE XGT 11 SYSTEM. John W.Callahan,D.Joan Davidson, 
Prema Shankaran, and S t u a r t  J. Freeman. The H o s p i t a l  

f o r  S i c k  Children,Neurosciences Divis ion ,  Toronto,  Canada. 
Human a c i d  sphingomyelinase a c t i v i t y  is  d e f i c i e n t  i n  two v a r i -  

a n t s  of  Niemann-Pick d i s e a s e ,  c a l l e d  Types A and B. Type C v a r i -  
a n t s  have n e a r  normal enzyme a c t i v i t y .  The g e n e t i c  express ion  of  
each of t h e s e  d i s e a s e s  is  poor ly  d e f i n e d .  Our approach t o  d a t e  
has  been t o  c h a r a c t e r i z e  t h e  s t r u c t u r a l  and k i n e t i c  p r o p e r t i e s  o f  
human sphingomyelinase and we have r e c e n t l y  c h a r a c t e r i z e d  a mono- 
c l o n a l  an t ibody a g a i n s t  t h e  p r o t e i n .  

Using t h e  monoclonal an t ibody and a Xgt 11 e x p r e s s i o n  l i b r a r y  
, prepared  by Drs.J.S.O'Brien and J . d e  Wet, w i t h  cDNA a g a i n s t  
human hepatoma mRNA, we have succeeded i n  i s o l a t i n g  6 immunoposi- 
t i v e  c l o n e s .  The i n i t i a l  s c r e e n i n g  used 1x106 recombinants p e r  
d i s h  and immunodetection used hybridoma c u l t u r e  f l u i d  (10-30 pg 
of monoclonal antibody/ml) and peroxidase  l a b e l e d  g o a t  a n t i -  
mouse an t ibody.  One c lone  produced a f u s i o n  p r o t e i n  of  about  
122,000 d a l t o n s  w h i l e  a second produced one of 124,000 d a l t o n s  
cor responding  t o  about 6000 and 8000 d a l t o n s  of  sphingomyelinase 
p r o t e i n  r e s p e c t i v e l y .  These were d e t e c t e d  u s i n g  a a n t i - E . c o l i  
0 -ga lac tos idase  serum. Immunological i d e n t i t y  w i t h  sphingomyeli-  
nase  was shown by d i r e c t  immunoprecipitation of t h e  f u s i o n  pro- 
t e i n  by anti-sphingomyelinase an t ibody and by i n h i b i t i o n  o f  
immunoreaction w i t h  n a t i v e  enzyme. The cor responding  cDNA i n s e r -  
ts, r e l e a s e d  by EcoRl d i g e s t i o n ,  a r e  150 bp and 250 bp r e s p e c t -  
i v e l y .  These d a t a  demonst ra te  t h e  a p p l i c a t i o n  of  monoclonal 
a n t i b o d i e s  t o  cDNA cloning  and t h e  s u c c e s s f u l  i s o l a t i o n  of  cDNA 
c l o n e s  f o r  human sphingomyelinase.  
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