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We have  shown p r e v i o u s l y  t h a t  f i b r o b l a s t s  from c y s t i c  f i b r o s i s  
p a t i e n t s  a r e  more r e s i s t a n t  t o  o u a b a i n  (OB) c y t o t o x i c i t y  t h a n  
f i b r o b l a s t s  from normal i n d i v i d u a l s .  Although 0B i s  g e n e r a l l y  
assumed t o  a c t  on t h e  c e l l  membrane and t o  c a u s e  k i l l i n g  of c e l l s  
by i n h i b i t i n g  i o n  t r a n s p o r t ,  t h e  OB r e s i s t a n c e  of CF c e l l s  was 
s e e n  o n l y  i n  K+ d e f i c i e n t  medium and was n o t  a s s o c i a t e d  w i t h  a  
d i m i n i s h e d  a b i l i t y  o f  t h e  d r u g  t o  i n h i b i t  i o n  t r a n s p o r t .  These  

i n d i n g s  s u g g e s t e d  t h a t  OB may a c t  i n  human d i p l o i d  f i b r o b l a s t s  
y  a  mechanism o t h e r  t h a n  i o n  t r a n s p o r t  i n h i b i t i o n .  We t h e r e f o r e  
x ~ m i n e d  t h e  a b i l i t y  of normal and CF c e l l s  t o  s u r v i v e  exposure  
o  e t h a c r y n i c  a c i d ,  a n o t h e r  i n h i b i t o r  o f  i o n  t r a n s p o r t ,  and t o  
o l c h i c i n e  and a m i n o p t e r i n ,  r e s i s t a n c e  t o  which h a s  been  a s s o c i -  
t e d  w i t h  membrane a l t e r a t i o n s  i n  o t h e r  c e l l s .  A f t e r  e x p o s u r e  t o  
h e s e  d r u g s ,  t h e r e  were  no d i f f e r e n c e s  i n  s u r v i v a l  between normal 
nd CF f i b r o b l a s t s .  T h i s  s u g g e s t s  t h a t  normal and CF c e l l s  do 
o t  d i f f e r  i n  te rms  o f  a  g e n e r a l i z e d  r e s i s t a n c e  t o  i o n  t r a n s p o r t  
n h i b i t o r s  o r  t o  d r u g s  which must p a s s  t h r o u g h  t h e  membrane t o  b e  
c t i v e .  I n  f u r t h e r  s u r v i v a l  s t u d i e s  w i t h  s t r u c t u r a l  a n a l o g u e s  of 
B, t h e  e f f e c t s  o f  dexamethasone (DEX), which h a s  a  s t e r o l  n u c l e -  
s s i m i l a r  t o  t h a t  o f  OB b u t  i s  t h o u g h t  t o  have  a  d i f f e r e n t  s i t e  
f  c e l l u l a r  a c t i o n ,  was a l s o  t e s t e d .  CF c e l l s  s u r v i v e d  e x p o s u r e  

DEX s i g n i f i c a n t l y  b e t t e r  t h a n  d i d  normal c e l l s  i n  b o t h  K+ de- 

mt, and Neurology, New York. 
W i t h  a reported 1975 nevikorn m l f o m t i o n  r a t e  of  8 . 3 % ,  and 

with  i s o l a t i m  and inbreeding of  its r a c i a l l y  acbnixed popula- 
t i o n  (ncw 13,260) f o r  over 200 years ,  the C a m  Is lands,  B.W.I. 
have been the site o f  an in tens ive  gene t ic  stw. To da te ,  w 
have found an increased incidence in m y ,  p a r t i c u l a r l y  re- 
cess ive ,  d i so rders ,  incluaing:  sensorineural  deafness (27 cases1 
with and w i t t o u t  r e t i n i t i s  pigmmtosm; congenital  c a t a r a c t s  
(14 cases)  ; conqenital  ichthyosis  (2 cases)  ; and two new dis- 

orders ,  designated Caymn Disease (25 cases) and a new Storage 
Disease (6 cases ) .  l k n t y - t m  of the CD p a t i e n t s  are c l e a r l y  
r e l a t e d ,  and a l l  cane f r u n  the tm o f  West Bay (pop'n: 2715) 
as do the SD cases. A l l  CD p a t i e n t s  have a m g e n i t a l  a t a x i a ,  MR, 
and ocular mvenent  abnormalities. The SD (?MPS) p a t i e n t s  are 
a l l  r e l a t e d ,  and while n o m l  a t  birth, develop abdcminal prc- 
tuberance by 18 m., MR by 3-4 yrs., m t r a d u r e s  t h e r e a f t e r ,  
and d i e  by 9-13 yrs. These d iverse  d i sorders  appear to be the 
r e s u l t  of t h e  d i n a t i o n  o f  consanguinity, founder e f f e c t s ,  
d r i f t ,  and se lec t ion .  

PRENATAL DIAGNOSIS OF LYSOSOMAL ENZYME DISORDERS 
USING MICROASSAYS. Mariluci T. Bladon and Aubrey 
Milunsky. Eunice Kennedy Shriver Ctr. and Harvard 

Medical School. 
Efforts  a t  prenatal diagnosis of biochemical disorders  a r e  

of ten prolonged and may f a i l  because of time and cu l tu re  prob- 
lems. We have used a rnicrofluori~lictric technique which assays 
only a few (100-300) cul tured amniotic f l u i d  c e l l s  o r  skin f ib ro-  
b las t s .  Cell 1 ines a r e  matched f o r  passage number and confluency 
and each l i n e  i s  assayed 5-10 times. Enzyme a c t i v i t y  i s  ex- 
pressed in nmoles of umbel1 i ferone re leased /ce l l /h r .  (5 S.O. ). 

Tay-Sachs Disease 
Skin Fibroblasts  Amniotic Cel ls  
Total Act ivi ty  Inactivated Form Total Act ivi ty  Inact .  Form 

Controls ( 3 )  Controls ( 6 )  
0.0967+0.0353 0.0283+0.0206 0.0710+0.0262 0.0317+0.0116 

Heterozygotes ( 3 )  Heterozygotes T3) 
0.0583+0.0249 0.0320+0.0085 0.0253+0.0040 0.01 50+0.0044 

Homozygotes (2 )  Homozygotes ( 4 7  
0. b3555.0417 0.0280+0.0311 0.0708+0.0930 0.0685+0.0897 

GM -Gan i i o s i d o s i s  (Skin F ib rcb las t s )  
C 0 n t r 0 l ~  ( 3 )  ~ ! l 3 6 0 + ~ . 0 1 0 0 ,  Heterozygotes ( 3 )  0.0217+0.0015, 
Homozyqotes ( 4 )  0.0~10+0.0061 

Fabry's Disease (Skin Fibroblasts)  
:ontrols (5 )  0.0020+0.0006, Heterozygotes 3 0.001 2+0.0002, 
iOm02ygotes (4 )  0.05065.0002. These preliminary s t a l e s  
suggested t h a t  microassays of lysosomal enzymes f o r  prenatal 
diagnosis a r e  feas ib le .  
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HOMOZYGOUS 8-THALASSEMIA WITH HIGH LEVEL OF Hb A2. 
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A  1 5  y  o  Black  male  w i t h  s e v e r e  anemia ,  sp lenomegaly  and 
t y p i c a l  t h a l a s s e m i c  b lood  p i c t u r e  had 12 .4% Hb A2. Fami ly  s t u -  
d i e s  ( t a b l e )  were c o n s i s t e n t  w i t h  homozygosity f o r  t h e  6 - t h a l .  

Hb(g%) M C V ( ! J ~ )  ~ b  A, (%) ~ b  F (%) afnon-a  
Proband 7 .4  52 12:4 1 2 . 1  1 . 8 1  
Mother 10.4 7  0  5.4 0.4 1 . 8 1  
F a t h e r  1 4 . 4  7 9 4 . 4  1 . 4  0 .88  
S i b l i n g  1 3 . 6  69 6 . 1  1 . 0  
S i b l i n g  10 .2  68 6 .4  1 . 0  - 
S i b l i n g  11.4 7 4  6 . 3  1 . 0  - 

gene .  The a lnon-a  g l o b i n  s y n t h e s i s  r a t i o  o f  t h e  f a t h e r ' s  r e -  
t i c u l o c y t e s  r e v e a l e d  t h e  p r e s e n c e  o f  a - t h a l .  A n a l y s i s  of t h e  
p r o b a n d ' s  A2 Hb showed a s p a r a g i n e  a t  6 Tp 2 and one  m e t h i o n i n e  
r e s i d u e  a t  6 Tp 1 3  s u g g e s t i n g  a  normal 6 c h a i n  s t r u c t u r e .  The 
afnon-a r a t i o  and % Hb F  i n  t h e  proband were lower t h a n  u s u a l  
f o r  homozygous 0 - t h a l .  These  v a l u e s  and t h e  marked i n c r e a s e  
i n  Hb A2 a r e  p r o b a b l y  due  t o  t h e  a m e l i o r a t i n g  e f f e c t  of  a n  
a s s o c i a t e d  a - t h a l .  gene  r a t h e r  t h a n  t o  t h e  p r e s e n c e  of a  
Miyada- l ike  hemoglobin,  a s  h a s  been  p o s t u l a t e d  f o r  a  s i m i l a r  
k i n d r e d  (Biochem. Genet . :  g, 135,  1 9 7 3 ) .  

Modified 5'-terminal s t ructures  (caps)  of mRNA play a n  impor- 
tant  role  in the initiation of protein s y n t h e s i s .  A def iciency of 5 '  
capping and methylation h a s  been suggested a s  a poss ib le  c a u s e  
of F( mRNA deficiency in B-thalassemia ( P t h a l )  . After incubating 
peripheral blood from @-thal major, c r t h a l ,  nonthal adu l t s  with 
re t i cu locy tos i s ,  and erythroblastot lc  infants with [ ~ n e t h ~ l - ~ ~ ]  
ne th ion ine ,  the 5'-termlnal s t ructures  of human a and j3 globln m. 
RNA were l abe led .  To separa te  the 5 ' - t e r m ~ n a l  ol igonucleot ide of 
a mRNA from that  of B mRNA, [ 3 ~ ~ - l a b e l e d  p o l y ( ~ + )  RNA was  di-  
ges ted  with RNase T i  and a lka l ine  phospha tase ,  and the d iges t  
was fract ionated by DFAE-Sephadex chromatography in 7 M urea.  
4fter sequence  a n a l y s i s ,  we found that  the  methylated 5'-termini 
of the a a n d  B mRNAs a r e  ident ical  through the f i r s t  three nucleo- 
tides: ~ n ~ ~ p p ~ r n ~ ~ ~ p ~ ~ p .  Our data  a l s o  indicate  tha t  addition ol 
t h e  four methyl groups to  the  5 ' -end fol lows a n  orderly sequence .  
The ra te  of methylation of the  5 ' - termlnus of fl mRNA was  com- 
pared to that  of a mRNA in a pat ient  wlth p - t h a l  major and in nor 
tha l  pa t i en t s .  No major differences ln methy la t~on  were observec 
between the p - t h a l  and nonthal samples .  W e  conclude that 5 ' -  
capping and methylation is not defect ive in our p - t h a l  pat ient .  
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