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Ce l l s  cul tured from amniotic f l u i d  (AF) specimens obtained 
a t  15-18 weeks of gestat ion f o r  an tena ta l  detect ion of chromo- 
somal abnormalities have been typed f o r  HL-A antigens by the  
fluorochromasia microcytotoxicity t e s t .  Fibroblasts  growing 
i n  four  AF cu l tu res  were t e s ted  f o r  31 antigens with 100 an t i -  
se ra .  I n  each cu l tu re ,  one maternal and one paternal  haplo- 
type was detected on AF f ib rob las t s ,  indicat ing tha t  these are  
of f e t a l  o r ig in .  The HL-A phenotype of the  c e l l s  dividing i n  
AF cu l tu re  is s t a b l e  as  shown by concordance of ant igenic 
s p e c i f i c i t i e s  of the  same cu l tu re  t e s ted  a t  d i f fe ren t  t i s s u e  
cu l tu re  generations. I n  one of the  four  cu l tu res ,  spec i f i c i -  
t i e s  determined by both maternal haplotypes were detected. 
This f inding might ind ica te  contamination of the  AF cu l tu re  
with maternal c e l l s ,  but r e l a t i v e l y  weak serological  react ions 
and the  ex t ra  s p e c i f i c i t y  involved suggest t h a t  cross  react ion 
is the more l i k e l y  explanation. 

HL-A typing can c l e a r l y  demonstrate the  f e t a l  o r ig in  of cells 
dividing i n  AF cu l tu re ,  a useful  observation when there i s  
concern about contamination by maternal c e l l s .  Determination 
of the  f e t a l  HL-A phenotype provides a po ten t ia l  method f o r  
an tena ta l  detect ion of an autosomal dominant disorder  by syn- 
t e n i c  re la t ionsh ips .  This method w i l l  be real ized when l o c i  
of genes determining such disorders  a re  found t o  be c lose ly  
linked t o  the HL-A region. 

A NEW VARIANT OF GALACTOSEMIA. Claramma i l .  Chacko* 
Brandt, Rebecca S. 'rlaopner* and Henry L .  !iadler. Northwestern 
and Indiana Univs., Dept. Peds., Chicago and Indianapolis. 

Galactosemia i s  an autosomal recessive defect i n  which the 
enzyme gal -I-P uridy l t ransferase ( t  ransferase) i s  decreased 
o r  absent in several t i s sues .  Several var iants  of t h i s  enzyme 
have previously been described. We report here a family i n  
which the proband CS has a new variant  of t ransferase.  C3 
developed anorexia and jaundice shor t ly  a f t e r  bcinq olaced on 
Similac. The diagnosis of galactosemia was considered when the 
Beutler fluorescence screening t e s t  revealed no detectable  
t r ans fe rase  a c t i v i t y .  Studies of t ransferase propert ies;  i . e .  
a c t i v i t y ,  heat s t a b i l i t y  a t  50O C, and s tarch gel e lec t ro -  
phoret ic  m b i l  i ty  of family ~nembers revealed the fol lowing. 

Activi ty S t a b i l i t y  Mobility 
C B 3.3 + Fast 
Mother 7 . 3  + :!orma1 
Father 18.0 Fast 
Brother 24.0 ::orma1 
Paternal grandfather 13.1 + Fast 
Paternal grandmther  23.3 Ilormal 
E!ormal control 18.0-32.0 + !lorma1 

These data sugqest that a t  l eas t  three a l l e l e s  are  present 
a t  the t r ans fe rase  loci in th i s  fami ly. The mother i s  a 
c l a s s i c  heterozygote; the fa the r  i s  a double heterozyqote 
f o r  the fas t -mvin?  and unstable t r ans fe rase ;  and the 
pa t i en t  i s  a double heterozyqote fo r  the fast-moving and 
c l a s s i c  galactosemia t ransferase.  

A 17 year o ld  male with decreased vis ion,  photophobia and 
ocular pain had ocular ,  cutaneous, f a c i a l  f ea tu res ,  s k e l e t a l  
changes and cardiac involvement suggesting a mild mucopolysac- 
charidosis. Pa r t i cu la r  f indings were corneal  cloudiness, hy- 
perpigmentation and hypopignentation of both fundi, low ampli- 
tude ERG, delayed VER, l e f t  ven t r i cu la r  hypertrophy, carpal  
tunnel  syndrome and an I.&. of 115. A l l  per ioheral  neutro- 
p h i l s  and 39% of t h e  lymphocytes had metachromatic granulations. 
Urinary GAG were 36.2 rnglday, 96% being dermatan su l fa te ,  3% 
heparan su l fa te ;  t h e  former poorly degraded. Urinary arylsul-  
f a t a s e  A was low and B absent. Cultured skin f i b r o b l a s t s  had 
increased accumulation of 35504 and decreased degradation of 
i n t r a c e l l u l a r  GAG. Concentrates of t h e i r  media corrected t h e  
increased accumulation of 35504 i n  a l l  types of mutant f ibro-  
b l a s t s  except those from type V I  (severe v a r i a n t ) .  However, 
concentrates from media of t h e  l a t t e r  ones corrected i n  p a r t  
t h e  p a t i e n t ' s  f ib rob las t s ,  which were a l s o  corrected by sub- 
f rac t ions  Bty of a ry l su l fa tase  B, but not appreciably by a.  
The l a t t e r  corrected t h e  abnormality of f i b r o b l a s t s  from t h e  
severe va r ian t  while Bty did not. The p o s s i b i l i t y  t h a t  t h e  
va r ian t s  might represent defects  of spec i f i c  subunits of aryl-  
su l fa tase  B i s  being invest igated.  Supported by USPH AM-10811, 
RR-00188, HL-05435, GM-19513, t h e  National Foundation-March of 
Dimes and t h e  Robert A. Welch Foundation. 

BIMODALITI OF THE PROPORTION OF Hb Gd-PHILADELPHIA SUGGESTING 
HETEROGENEITY I N  THE NUMBER OF HEMOGLOBIN ALPHA CHAIN LOCI 
w, u., Jr., e, M., and Rucknagel, u. Howard 
Universitv College of Medicine, S ick le  Cel l  Center, Washington 
D . C .  Heterozygotes f o r  beta  chain va r ian t s  have 30 t o  40% 
of the abnormal molecule; whereas alpha chain va r ian t s  have 
15-20%. This and o ther  evidence suggests tha t  the re  a r e  two 
HJd l o c i  i n  man. Homozygotes f o r  the Hb J-Tongariki gene 
have no Hb A, suggesting t h a t  Melanesians have only one locus. 
We have recent ly quant if ied the  hemoglobin components of mem- 
bers  of two Negro famil ies  i n  which Hb G d  -Philadelphia i s  
present .  Four heterozygotes f o r  Hb: only possessed 28.4%, 
35.5%, 37.7% and 40.9% of Hb G.  When these data  a r e  combined 
with t h a t  obtained from eleven other  previously s tudied hete-  
rozygotes the values appear t o  be bimodally d i s t r ibu ted  around 
means of 30% and 40% Hb G.  These a r e  consis tent  with the hy- 
pothesis  tha t  two types of chromosomes bearing alpha chain 
s t r u c t u r a l  l o c i  e x i s t ,  one having only a s ing le  Ed locus 
and another having two. Hb G i s  a mutant on the chromosome 
having one locus. Those persons having 40% Hb G presumably 
have only one H b 4  locus on the homologous chromosome. Those 
having 30% Hb rp resumably  have two l o c i  and thus two H b i  
genes on the chromosome homologous t o  t h a t  having the gene f o r  
Hb G .  In  one family three persons heterozygous f o r  the  genes 
f o r  Hb G and Hb C were found. Their e lec t rophore t i c  pa t t e rns  
contained four components, Hb A, Hb G ,  Hb C, and the  Hb G/C 
hybrid. 

EVALUATION OF THE FETO-MATERNAL AMINO A C I D  METABOLISM AS AN IiOMOCYSTINURIA D U E  TO CYSTATHIONINE SYNTI-IASE (CS) DEFICIENCY: 
AID TO PRENATAL DIAGNOSIS OF GENETIC DISORDERS AND FETAL DE- INVEST l GAT IONS I N  CULTURED LONG-TERM LYMPHOCYTES, FETAL SKI N 
VELOPMENTAL STUDIES. Louis Dallaire ,  Michel Po t ie r  and Serge FIBROBLASTS AND At,lNIOTIC FLUID CELLS. L.D.  Fleisher ,  N . G .  Ber- 
B. Melanqon. Dept. of Ped., Univ. of Montreal and Ped. Re- m, H.H.  Tal lan,  K.  Hirschhorn, and G . E .  Gaull. Dept. Ped. & 
search Ct r . ,  Ste-Justine Hosp. Montreal, Quebec, Canada. Clin. Gen. Ctr . ,  :lt. Sinai Sch. bled., N.Y., N.Y.; Dcpt. Ped. 

Amino Acid (AA) concentrations i n  111 normal amniotic Res., N.Y.  S ta te  Inst.  Res. Ilent. Retard.,  Staten Island, N . Y .  
f l u i d s  (AF) obtained by transabdominal amniocentesis between Systematic del ineat ion of optimal assay conditions f o r  CS 
10 and 40 weeks of pregnancy and 89 corresponding maternal in adul t  s!:in f ib rob las t s  ( f ib . )  enabled us to  d i f f e r e n t i a t e  
plasmas (MP) were measured using a Beckman 121 automatic AA obl igate  lhcterozygotes (het .) from affected individuals and 
analyser .  Sca t t e r  diagrams of concentration versus ges ta t io -  controls  (BBRC 5 : 3 5 ,  1973). We have now extended our s tud ies  
n a l  age were plot ted f o r  each amino acid.  A l l  calculat ions to  long-term ly:nphoid l i n e s  (LTL) and cultured r ib .  of f e t a l  
were made using a control  data  S e r i a l  6600 computer system. o r ig in .  We have detected CS a c t i v i t y  i n  LTL from 12 normal 
Thir ty s i x  AA's and re la ted  compounds were iden t i f i ed  i n  AF donors (mean 2 SEM=9.49 2 0.98 nnolcs/;ig p ro t . /h ) ,  i t s  def ic-  
and MP samples. The concentration of eight  AA's: Phe, Tyr, lency in a l i n e  Tro:.i an affected individual (0.88), and in te r -  
Val, Leu, I l e ,  Lys, Ala and His decreased towards the end of . inediate a c t i v i t y  in 3 ob l iga te  het .  l ines  (1.21 + 0.3;), with 
pregnancy i n  AF but the PheITyr r a t i o  remained constant. Our no overlap. Act ivi ty  in skin f i b .  frorn 5 control f e tuses  was 
r e s u l t s  show t h a t  the g rea t  va r ia t ion  i n  Lys concentration 32.9 3 5.06 and not d i f fe ren t  from control amniotic r luid (AF) 
between the 10th to  the 20th week does not permit f e t a l  age ce l l  cul tures  ('10.7 + L:.58) ( . 2 5 > p 7  .01);  both d i f fe red  fro12 
cor re la t ion  s tud ies .  I n  the study of high r i s k  pregnancies adul t  skin f i b .  (21.5 + 1.71) (?< .001). Act ivi ty  i n  AF c e l l s  
there i s  a marked elevat ion of AA concentrations i n  sacs  fro111 an ob l iga te  het. niot;icr was 7 3 . 8 ;  prenatal diagnosis of a 
containing two fe tuses .  In  addi t ion,  the presence of B-amino- normal fe tus  was confir~~ied a f t e r  b i r t h  by assay of skin f i b .  
isobutyric  acid i n  AF may be an indicat ion of f e t a l  d i s t r e s s .  Thus: (1) LTL, ~ 5 i c h  pro1 i f e r a t e  vigorously in apparently per- 

Near term (38 to  41 weeks) a l l  AA values were lower i n  AF manent cu l tu res ,  a r e  ideal f o r  detect ion and study of the en- 
a s  compared with the  f i r s t  voided u r ine  samples. In  cordaood zy~:iatic defect i n  lho~~iozygotes and lhct. f o r  CS deficiency. (2) 
a l l  AA's except Met, Pro and Ans were more elevated than i n  AF CS values rron adul t  skin f i b .  cannot be used as controls  f o r  
samples. These f indings suggest t h a t  c e r t a i n  AF amino acid AF c e l l s .  (3)  Requirements f o r  prenatal diagnosis of CS de- 
concentrations a r e  re la ted  t o  f e t a l  development. Supported by 5iciency havc now been ~r:ei-. ([I) CS a c t i v i t y  in het. LTL, as 
the  Medical Research Council of Canada grant  MA-4741. in l ive r  and sicin f i b . ,  ;.!as l e s s  than 50% of normal. 
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