
DIFFERENTIATION OF TYPES 1, 2 and 3 GM -GANGLIOSIDOSIS I N  
SKIN FIBROBLAST CULTURE. Leonard p insky,  J a c k  M i l l e r .  
Bernice  Shan f i e ld .  C e l l  Gene t i c s  Lab., Lady Davis I n s t . ,  -- 
and Depts.  of Ped. and B io l . ,  McGill Un ive r s i t y ,  Montreal.  

Type 1 GM~-gang l i o s idos i s  p r e s e n t s  i n  e a r l y  i n f ancy  w i t h  a 
pseudo-Hurler phenotype. Type 2 beg in s  about  1 y e a r  of age  
w i t h  n e u r a l  b u t  l i t t l e  o r  no  s k e l e t a l  involvement and no 
visceromegaly.  8-galac tos idase  (8-gal) a c t i v i t i e s  were meas- 
ured  w i t h  t h e  4-methylumbel l i fery l  s u b s t r a t e  i n  s t r a i n s  from 
two t ype  1 and f o u r  t ype  2 p a t i e n t s .  I n  normal s t r a i n s ,  pH 
optimum is 4.4 and 95% of o r i g i n a l  a c t i v i t y  is  de s t royed  
a f t e r  2 min a t  55'C. A minor component is ve ry  h e a t  s t a b l e  
and h a s  g r e a t e r  a c t i v i t y  a t  pH 3 .8  t han  4.4. I n  t ype  1 
s t r a i n s ,  r e s i d u a l  8-gal a c t i v i t y  is  l e s s  t han  l% of normal,  
has  a pH optimum around 3 .7  and i s  very  thermostable .  I n  
t ype  2 s t r a i n s ,  r e s i d u a l  a c t i v i t y  is about  3% of normal,  ha s  
a pH optimum around 4.4 and its t h e r m o s t a b i l i t y  p r o f i l e  is 
b i p h a s i c ,  t h e  l a r g e r  component r e p r e s e n t i n g  t h e  major  hea t -  
l a b i l e  s p e c i e s  of + g a l  i n  normal s t r a i n s .  One of ou r  t y p e  2 
s t r a i n s  was de r i ved  from a p a t i e n t  whose l i v e r  8-gal had a 
pH optimum around 6.5 w i t h  t h e  p-ni t rophenyl  s u b s t r a t e .  An- 
o t h e r  was from a p a t i e n t  whose l i v e r  8-gal had a s i m i l a r  pH 
optimum w i t h  t h e  4-methylumbel l i fery l  s u b s t r a t e .  Thus, t h e  
r e s i d u a l  8-gal a c t i v i t y  i n  t ype  2 is  t i s s u e - s p e c i f i c .  The 
t ype  3 c e l l  s t r a i n  i s  from a p a t i e n t  w i th  a c l i n i c a l  cou r se  
l e s s  s e v e r e  than  t ype  2.  Its 8-gal a c t i v i t y  is  s e v e r a l  t imes 
g r e a t e r  t han  t hose  of t ype  2 s t r a i n s  and i t  s t a i n s  normal ly  
w i t h  t h e  i nd igogen i c  h i s t ochemica l  s u b s t r a t e  f o r  0-gal. 

THE CELL CYCLE AND CHROMOSOME ANOMALIES, Ian H. Porter and Betty Paul, 
New York State Health Department, Birth Defects Institute and Department of Pediatrics, 
Albany Medical College, Albany, New York. 

Delayed growth, retarded intellect, premature senescence, shortened life expectancy, 
and other clinical signs which autosomal trisomy syndromes have in common and, perhaps, 
the increased susceptibility to malignancy, suggest a basic derangement of cellular 
regulation. 

As patients with Down's syndrome have a decreased rate of DNA synthesis both in 
fibroblasts and in lymphocytes and as patients with trisomy 13, 18 and 21 have less than 
normal numbers of cells in different organs, the question arises whether these findings may 
be related to alterations in the cell cycle. We measured the length of cell cycles in patients 
with abnormal chromosomal constitutions by pulse labeling cultured fibroblasts and 
counting the proportion of labeled metaphases every 3 hburs for 30 hours. Patients with 
trisomy 13, 18 and 21 and other chromosomal anomalies all demonstrated an increase in 
the total length of the cell cycle and particularly in the length of GI .  

Thus, it would appear that the addition of a particular chromosome has ageneral effect 
on the length of the cell cycle leading to slowing of the rate of cell proliferation and 
consequently to growth retardation and, perhaps, also a specific effect on the differential 
mitotic rate at certain developmental stages at times when increased activity of particular 
cells is required, leading to specific congenital anomalies. 

DERMATOGLYPHICS AND SYSTEMIC LUPUS ERYTHEMATOSUS 
( S L E ) ,  Q.H. Q a z i ,  S.M. F i k r i g ,  E.M. S m i t h w i c k ,  E.R. 
G r i m e s  a n d  D. K a p l a n ,  D e p t .  o f  P e d i a t r i c s ,  S.U.N.Y., 
D o w n s t a t e  Med. C t r . ,  B r o o k l y n ,  New Y o r k  

D e r m a t o g l y p h i c  p a t t e r n s  w e r e  s t u d i e d  i n  3 2  b l a c k  
f e m a l e  p a t i e n t s  w i t h  SLE a n d  c o m p a r e d  t o  1 0 0  b l a c k  
f e m a l e  cont ro ls .  T h e  d i g i t a l  p a t t e r n  f r e q u e n c i e s  
are s h o w n  b e l o w .  

D i g i t a l  P a t t e r n  T y p e  F r e q u e n c y  
UL RL W A 

P a t i e n t s  2 2 4  ( 7 0 % )  7 ( 2 . 2 % )  7 2  ( 2 2 . 5 % )  1 7  ( 5 . 3 % )  

C o n t r o l s  5 8 8  ( 5 8 . 8 % )  1 7  ( 1 . 7 % )  3 1 3  ( 3 1 . 3 % )  8 2  ( 8 . 2 % )  
P a t i e n t s  w i t h  SLE,  c o m p a r e d  t o  t h e  c o n t r o l s  h a d  a 

s i g n i f i c a n t l y  i n c r e a s e d  f r e q u e n c y  ( ~ ( 0 . 0 0 5 )  o f  u l -  
na r  l o o p s  a n d  d e c r e a s e d  f r e q u e n c y  ( p ( 0 . 0 0 5 )  o f  
w h o r l s .  No s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  i n  
p a t t e r n  f r e q u e n c i e s  i n  h y p o t h e n a r ,  t h e n a r ,  t h i r d  
a n d  f o u r t h  i n t e r d i g i t a l  areas a n d  summed = , a n g l e s .  
T h e  a b n o r m a l  d e r m a t o g l y p h i c  p a t t e r n  frequencies 
n o t e d  i n  t h e  p r e s e n t  s t u d y  i s  n o t  s u f f i c i e n t  t o  a i d  
i n  t h e  d i a g n o s i s  o f  SLE b u t  t h e  a s s o c i a t i o n  may re- 
p r e s e n t  a p r e m a t a l  a n d / o r  genetic  c h a r a c t e r i s t i c  
w h i c h  may c o n t r i b u t e  t o  t h e  u n d e r s t a n d i n g  o f  SLE. 

PLANTAR H W U C A L  PATTERNS I N  BLACK MONGOLS. Q.H. Qazi ,  C, 
Ganapathy, H.C. Mapa, Dept. o f  P e d i a t r i c s ,  Downstate Med. C t r .  
Brooklyn, N.Y. 

The p l a n t a r  h u l l u c a l  dermatoglyphic  p a t t e r n s  were s t u d i e d  
i n  49 Black mongols compared t o  t h e  p a t t e r n s  o f  200 s l a c k  
c o n t r o l s .  The r e s u l t s  o f  t h e  s t udy  a long w i t h  t h o s e  of  White 
c o n t r o l s  and mongols (Walker 1958) a r e  surmnarized i n  t h e  Table.  

P a t t e r n  Frequencies  
White Black 

Con t ro l s  Mongols Con t ro l s  Mongols 
(500) (200) (200) (49) 

Arch T i b i a l  ( A ~ )  0.3 47.0 0.3 55.1 
sma l l  ~ o o p  D i s t a l  (ld) 11.7 32.5 3.0 25.5 
Large Loop D i s t a l  ( L ~ )  41.5 13.2 14.5 16 .3  
V e s t i g e a l  Loop D i s t a l  0.0 3.4 1 . 3  2.1 
Loop T i b i a 1  ( L ~ )  9.9 1.8  19.8 1 .0  - . - - - - - 

Whorl (W) 31.7 1 .8  57.3 0.0 
O the r s  4.9 0.3 3.8 0.0 

P a t t e r n  f r equenc i e s  i n  Black and White c o n t r o l s  a r e  s i g n i f i -  
c a n t l y  d i f f e r e n t :  ld and L~ p a t t e r n s  a r e  more f r e q u e n t  i n  
White c o n t r o l s  wh i l e  W and L~ p a t t e r n s  a r e  more f r e q u e n t  i n  
Black c o n t r o l s .  However, t h e  f r equenc i e s  o f  p l a n t a r  h a l l u c a l  
p a t t e r n s  i n  White and Black mongols a r e  n o t  s i g n i f i c a n t l y  d i f -  
f e r e n t  from one ano the r .  T h i s  obse rva t i on  sugges t s  t h a t  t h e  
Down's anomaly produces  s i m i l a r  dermatoglyphic  changes i n  
Black and White mongols independent  o f  e x i s t i n g  r a c i a l  d i f f e r -  
ence s  i n  t h e  p a t t e r n  f r equenc i e s .  

EARLY CHILDHOOD DEVELOPMENT OF FOUR BOYS WITH 47.XXY 
KARYOTYPE. Arthur, Robinson, Mary Puck, Ka the r i ne  Tennes, 
Kathleen Bryant,  Univ. of Colo. Med. C t r . ,  Denver, Colo. 

I n f a n t s  i d e n t i f i e d  a t  b i r t h  i n  an  e ~ i d e m i o l o e i c a l  s t udv  - 
of  s ex  chromosome anomal ies  a r e  e n r o l l e d  i n  a vo lun t a ry  
long-term eva lua t i on  program. Case h i s t o r i e s  o f  t h e  first 
f o u r  boys i n  t h e  s e r i e s  w i th  47,XXY karyotype  a r e  presented .  
They have been fo l lowed from b i r t h  f o r  s i x  t o  n i n e  yea r s  
w i th  r e g u l a r  and f r equen t  p h y s i c a l  and p sycho log i ca l  evalu-  
a t i o n s .  Close  coope ra t i on  w i th  t h e  c h i l d r e n ' s  p a r e n t s  was 
mainta ined t o  p rov ide  f a m i l i e s  w i th  suppo r t i ve  c o n s u l t a t i o n .  
Resu l t s  demonst ra te  t h a t  t h e i r  development s o  f a r  c l e a r l y  
f a l l s  w i t h i n  normal range .  Minor d e v i a t i o n s  i n  motor,  speech,  
and emot ional  development sugges t  a common unde r ly ing  
p a t t e r n ,  a l though f o u r  c a s e s  a r e  t o o  few on which t o  e s t ab -  
l i s h  a r e l a t i o n s h i p  between karyotype  and phenotype. The 
d a t a ,  however, sugges t  t h a t  symptomatology which has  been 
r e p o r t e d  i n  s e l e c t e d  c h i l d r e n  wi th  a 47,XXY karyotype  may 
be s t r o n g l y  dependent on f a c t o r s  o t h e r  t han  t h e  chromosomal 
c o n s t i t u t i o n ,  and t h a t  a p p r o p r i a t e  envi ronmenta l  sus tenance  
may minimize e l eva t ed  r i s k s  due t o  t h e  marked g e n e t i c  de f ec t .  

DIRECT CHROMOSOMAL LOCALIZATION, ISOLATION, AND CHARACTERIZA- 
TION OF A SPECIFIC HUMAN GENE. Roy D. Schmickel and 
Mechthi lde  Knol ler .  Univ. of Michigan Med. Sch., Dept.  of Ped., 
Ann Arbor. 

Although g e n e t i c  d i s e a s e s  a r e  u s u a l l y  de sc r i bed  i n  te rms of 
enzyme f u n c t i o n  and s t r u c t u r e ,  f u r t h e r  unders tanding of g e n e t i c  
mechanisms i n  t h e  human w i l l  a l s o  depend upon t h e  a b i l i t y  t o  
p h y s i c a l l y  i s o l a t e  and c h a r a c t e r i z e  s p e c i f i c  human genes .  We 
have  used thermal  f r a c t i o n a t i o n s ,  molecular  h y b r i d i z a t i o n  and 
s e q u e n t i a l  equ i l i b r i um d e n s i t y  g r a d i e n t s  t o  p u r i f y  t h e  human 
genes  of 28s and 18s  RNA - t h e  n u c l e i c  a c i d  components of r i bo -  
somes. The g e n e t i c  sequence was i s o l a t e d  a s  a rRNA/DNA hyb r id  
which was homogenous a s  demonst ra ted  by a sha rp  me l t i ng  t r an -  
s i t i o n  a t  80' i n  0 . 1  x SSC. Linkage of 28s RNA and 18s  RNA 
genes on  t h e  same i s o l a t e d  sequence  was demonst ra ted  by i s o l a -  
t i o n  of 28s RNAIDNA hyb r id s ,  fo l lowed by 18s  h y b r i d i z a t i o n  
w i th  t h a t  molecule.  The s p e c i f i c  g r a v i t y  of t h e  hyb r id  (1.745) 
i n d i c a t e s  t h a t  30% of t h e  DNA sequence  i s  complimentary t o  28 
& 18s  RNA. The remainder is  probably  accounted  f o r  by t r an -  
s c r i b e d  precusor  molecules  and non t r ansc r i bed  "spacer" r e g i o n s .  
The chromosomal l o  a l i z a t i o n  of rDNA was p o s s i b l e  by a method 5 i n  which we added H-Uridine t o  human c e l l s  auxo t roph i c  f o r  
u r i d i n e  t o  a ch i eve  rRNA of ve ry  h igh  s p e c i f i c  a c t i v i t y  and 
p u r i t y .  I n  s i t u  h y b r i d i z a t i o n  of t h i s  rRNA w i t h  chromosomes 
demonstrated t h a t  t h e  r ibosomal  genes  were l o c a t e d  on ly  on  t h e  
D and G group chromosomes. The p o t e n t i a l  f o r  s t udy ing  f i n e  
chromosomal s t r u c t u r e  by t h i s  technique  i s  demonst ra ted  by t h e  
absence  of r ibosomal  RNA genes on a DID t r a n s l o c a t i o n  chromo- 
some. 
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