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Pili  tor t i  is a congerutdl anomaly of the hair shaft 
which is flattened and twisted. Ihe ammaly can exist as  an 
isolated defect or in ccmbination with other hair shaft 
defects and/or ammalies of other organs. Patients with 
Elenkes syndrome, ectodemnl dysplasias, and trichothio- 
dystrophies may have p i l i  torti. In 1965, Bjarnstad 
reported five patients with sensorineural hearing loss and 
p i l i  torti. Several other reports described similar 
patients. !the etiology and genetics of the syndrome however 
have remained unclear. We report a brother and sister with 
p i l i  tor t i  and swere bilateral sensorineural hearing loss; 
the latter became a w e n t  a t  3 ymrs of age. Both had 
almost total alopecia during preteen years. Subsequently 
they acquired a stutble of dry, br i t t le  scalp hair. 
Axillary and plbic hair was normal. %ere was no evidence of 
hypogonadim or mental retardation. 

With no ore else in the family having a hearing loss or 
p i l i  torti ,  this sibship supports autosomal recessive 
inheritance for ~jornstad syndrome. 

MOLECULAR STUDY OF MUTANT MEDIUM CHAIN ACYL-COA DE- 
HYDROGENASE I N  CULTURED FIBROBLASTS FROM PATIENTS 830 WITH MEDIUM CHAIN ACYL-CoA DEHYDROGENASE DEFICIENCY. 

Yasu u k i  Ikeda , Susan M. Keese*, Paul M. ~ o a t e s '  & Ka Tanaka . 
**fienet., Yale Univ. Sch. o f  Med., New*;, 
and C h i l d r e n ' s  Hosp i t a l  o f  P h i l . ,  Ph i l ade lph ia ,  PA (Spon. by & - 
Roy Breg).  

We prepared monospeci f ic an t iserum i n  r a b b i t s  aga ins t  medium 
cha in  acyl-CoA dehydrogenase (MCAD) p u r i f i e d  from r a t  1  i v e r ,  
and s tud ied  t h e  b i osyn thes i s  o f  MCAD i n  10 c u l t u r e d  s k i n  f i b r o -  
b l a s t  l i n e s  from pa t i e *  w i t h  i nbo rn  MCAD de f i c i ency .  C e l l s  
were incubated w i t h  [ Slmethionine. The l abe led  MCAD was 
immunoprecipi tated us i ng  t he  anti-MCAD ant iserum and Staph A 
c e l l s  and analyzed by SDS-PAGE. We f i r s t  demonstrated t h a t  
a n t i - r a t  MCAD ant ibody cross reac ted s p e c i f i c a l l y  w i t h  human 
MCAD. MCAD i s  1-6 k d  l a r g e r  than f o u r  o the r  acyl-CoA dehydro- 
genases such as isova lery l -CoA-  sho r t  chain-,  l o n g  chain-,  and 
2-methyl-branched c h a i ~  acyl-CoA dehydrogenases, and can be 
r e a d i l y  d i s t i ngu i shed  from o the r  enzymes by i t s  molecu lar  s i z e  
on s l a b  SDS-PAGE. I t  i s  i n t e r e s t i n g  t o  note  t h a t  human MCAD i s  
1 kd l a r g e r  than r a t  MCAD, w h i l e  t he re  were no d i f f e rences  i n  
molecu lar  s i z e  between o the r  human acyl-CoA dehydrogenases and 
t h e  r a t  counterpar ts .  I n  a l l  10 MCAO d e f i c i e n t  l i n e s  tes ted,  
t he  MCAD a c t i v i t y  ranged from 6-13% o f  t he  mean o f  normal con- 
t r o l ,  b u t  t h e  mutant MCAD i n  a l l  o f  these c e l l s  were i n d i s t i n -  
gu ishab le  from t h e  normal human MCAD on t h e  bas is  o f  molecu lar  
s i ze ,  i n d i c a t i n g  t h a t  a l l  t he  mutant MCAD's a re  due t o  p o i n t  
muta t ion .  Th i s  i s  i n  con t ras t  t o  t h e  ex tens ive  heterogene i ty  
observed i n  isova lery l -CoA dehydrogenase i n  i s o v a l e r i c  acidemia 
c e l l s .  

MOLECULAR HETEROGENEITY OF ELECTRON TRANSFER FLAVO- 831 PROTEIN (ETF) I N  GLUTARIC ACIDURIA TYPE I 1  DUE TO AN 
ETF DEFICIENCY. Yasu u k i  Ikeda, Susan M. Keese, and 

K. Tanaka. Yale Univ. Sch. Haven, CT (Spon. by 
W.- Roy-Bre ) . 

G l u t a r i z  a c i d u r i a  type I 1  (GAI I )  i s  due t o  a  d e f i c i e n c y  o f  
e i t h e r  ETF o r  ETF dehvdroaenase. We s tud ied  t he  b i osvn thes i s  o f  
ETF i n  10 GAII  Jtnes "as &ll as i n  normal con t ro l s .  " c e l l s  were 
l abe led  w i t h  [ Slmethionine i n  t he  presence and absence o f  
rhodamine 66. Rhodamine 66 i n h i b i t s  mi tochondr ia1  ATP synthe- 
s i s ,  thereby i n h i b i t i n g  p o s t - t r a n s l a t i o n a l  p rocess ing o f  t h e  
nuc lea r  coded mi t ochond r i a l  enzymes. The 1  abeled human ETF was 
immunoprecipi tated from the  s o l u b i l i z e d  c e l l s  us i ng  t h e  a n t i - r a t  
ETF ant iserum and Staph A c e l l s  and analyzed by SDS-PAGE. I n  
normal c e l l s ,  a -subun i t  i s  synthesized as a  precursor  (35 kd), 3  
kd  l a r g e r  than t h e  mature counterpar t  (32 kd) ,  w h i l e  P-subunit  
i s  synthesized i n  a  s i z e  i n d i s t i n g u i s h a b l e  from t h a t  o f  t h e  
mature P-subunit  (27 kd).  ETF abnormal i ty  was found i n  t h r e e  
GAII  l i n e s .  I n  two o f  them, a-subun i t  was synthesized e i t h e r  
n o t  a t  a l l  o r  i n  an ex t remely  smal l  amount. The s i z e  o f  t h e  
precursor  and mature forms o f  ETF were o f  t h e  normal s izes .  I n  
con t ras t ,  a -subun i t  synthesized i n  t h e  t h i r d  GAII  l i n e  was 1 kd 
sma l l e r  than t h e  normal s ize ,  bo th  as precursor  and mature form. 
In a l l  o t he r  7 GAII  l i n e s ,  t he  synthes is  o f  a -subun i t  were 
normal. These 7  c e l l  l i n e s  a re  due t o  an ETF dehydrogenase 
de f i c i ency .  Abnormal i ty o f  P-subunit  was found i n  none o f  t he  
c e l l  l i n e s  tes ted.  

- - FOLINIC ACID (FA) THERAPY IN DIHYDROPTERIDINE REDUC- 832 TASE DEFICIENCY (DHPRD). M i ra  I r ons ,  P h i l i  J 
Lang la is ,  and Harvey L. Levy, Harvard h c h o o l ,  

Ch i l d ren ' s  Hoso i ta l .  D e ~ t s .  o f  Neuroloqv and Ped ia t r i c s ;  McLean . . -- 
Hosp i t a l ,  ~ o s t o n .  

DHPRD causes hyperphenylalaninemia and reduc t i on  o f  neuro- 
t r ansm i t t e r s  (NT) due t o  t e t r ahyd rob iop te r i n  (BH4) de f i c i ency .  
Past at tempts a t  therapy have i nc l uded  replacement o f  NT, BH4, 
o r  both. Therapy w i t h  FA, i n  a d d i t i o n  t o  NT, r e s u l t e d  i n  an 
encouraging c l i n i c a l  outcome i n  two DHPRD s i b1  i ngs  (AJHG 36:13S, 
1984). We now r e p o r t  s t ud ies  o f  t h e  use o f  FA (?5mg d a i l y )  a lone 
i n  a  9  year  o l d  p a t i e n t  who f a i l e d  convent iona l  NT therapy and 
who has profound neu ro l og i c  impairment. W i t h i n  severa l  weeks he 
became more a l e r t  and h i s  se izure  frequency diminished. CSF NT 
me tabo l i t e  l e v e l s  (ngfml ) were as f0 l iows: -  

MHPG NE DA 5-HIAA HVA 
Pre-Rx 2.2 NO ND 0.48 5.1 
3  mo. Rx 0.45 0.80 0.45 0.47 3.0 
5  mo. Rx ND 2.4 0.24 1.2 3.5 
Normal values 11.2+1.2 0.15-0.30 --- 96.450.3  120.138.6 

Thus, CSF norep inephr ine  (NE) and dopamine (DA) increased, w h i l e  
MHPG and HVA (NE and DA me tabo l i t es )  dec l ined.  There was no 
c l e a r  t r end  i n  5-HIAA ( t h e  se ro ton in  me tabo l i t e ) .  FA seems t o  
be c l i n i c a l l y  b e n e f i c i a l  i n  DHPRD. Th i s  may be r e l a t e d  t o  an 
increase i n  t he  l e v e l  o f  CNS catecholamine NT. Th i s  increase 
may r e s u l t  f rom e i t h e r  s t i m u l a t i o n  o f  NT synthes is  by FA, o r  
perhaps more 1  i k e l y ,  r educ t i on  i n  NT degradat ion  th rough MA0 
i n h i b i t i o n  by FA 

EVALUATION OF GENETIC COUNSELING FOLLOWING THE BIRTH 833 OF A IIALFORMED NEWBORN. Elizabeth J. Ives, Patricia 
Henick, Kenneth Morgan, T. Mary Holmes. University 

of Alberta, Department of Pediatrics, Edmonton, Canada. 
The benefits of routine genetic counseling (GC) in ameliorating 
the family impact of a malformed newborn were investigated by a 
comparison of 2 Saskatchewan cities Saskatoon (S) and Regina (R). 
During 33 months all newborns in S and R having a significant mal- 
formation were ascertained. (S 122, R 130). A questionnaire (Q), 
State Trait Anxiety Inventory (STAI) and Family Unit Inventory 
(FUI) were administered at home to parents of both groups 6 weeks 
following the birth (Tl). S parents only were offered GC which 
112 accepted. STAI and FUI were administered again to S and R 
parents at 6 months (T2), and 1 year (T3). 110 Sand 112 R parents 
were followed to T3. The malformation groups were, with minor ex- 
ceptions, comparable S v. R. Group comparison of all other vari- 
ables individually revealed no significant differences S v. R. 
The impression that GC conferred no particular benefit to families 
was therefore further explored by development of a family vulner- 
ability index derived by grouping scores from different combina- 
tions of variables. Similarly vulnerable S and R families were 
compared for change in parental anxiety and FUI scores and knowl- 
edge of both reproductive risks and the child's condition. Fac- 
tors influencing response to GC include survival v. demise of the 
infant, more severe malformation, availability of prenatal diag- 
nosis, lover parental education and income, singlewther,parental 
age difference and certain FUI characteristics. Identification 
of situations where GC adds significantly to regular management 
may permit a more appropriate allocation of this limited resource. 

STABILITY OF GENE TRANSFER I N  LESCH NYHAN CELLS. A 834 Douqlas J .  J o l l y , '  Randal l  C. W i l l i s ,  and Theodore 
Friedmann,' U n i v e r s i t y  o f  C a l i f o r n i a ,  San Diego, 

Departments o f r i c s l  and Medicine,' La J o l l a .  
One t h e o r e t i c a l  c r i t e r i o n  f o r  e f f e c t i v e  and e f f i c i e n t  gene 

theraov f o r  human aenet ic  disease i s  s t a b i l i t v  o f  a  f u n c t i o n a l  
gene G a n s f e r r e d  i h o  d e f e c t i v e  c e l l s .  We a& s tudy ing  the  
de f i c i ency  o f  hypoxanthine quanine phosphoribosyl  t r ans fe rase  
(HPRT) i n  the  Lesch Nyhan disease as a  model system f o r  t he  
development o f  methods f o r  gene therapy, and have used r e t r o -  
v i r a l  vec tors  t o  in t roduce a  f unc t i ona l  w i l d - t ype  human HPRT 
gene i n t o  c u l t u r e d  c e l l s  de r i ved  from Lesch Nyhan p a t i e n t s .  
Rec ip i en t  c e l l s  express the  f o r e i g n  gene t o  a  v a r i a b l e  ex ten t  
and demonstrate p a r t i a l  phenotypic r eve rs i on  o f  severa l  para- 
meters o f  aber rant  pu r i ne  b iosynthes is  c h a r a c t e r i s t i c  o f  enzyme- 
d e f i c i e n t  c e l l s .  Ce l l s  grown w i t h o u t  s e l e c t i o n  and reve r t an t s  
t o  the  HPRT-negative phenotype show the cont inued presence, l oss  
o r  rearrangement o f  the  f o r e i g n  gene and o f  sequences de r i ved  
f rom the vec to r .  The i n t r o d u c t i o n  o f  t he  HPRT gene i n t o  random 
c e l l u l a r  s i t e s  by means o f  some r e t r o v i r a l  vec tors  t he re fo re  
c l e a r l y  leads t o  v a r i a b i l i t y  n o t  o n l y  i n  t he  degree o f  aene 
expression b u t  a l s o  i n  i t s  s t a b i l i t y ,  and we conclude t h a t  i n  
the  presence o r  absence o f  s e l e c t i o n  pressure, t he  express ion 
and s t a b i l i t y  o f  the  newly in t roduced gene depend on the  s i t e  
o f  i n t e g r a t i o n  i n t o  t he  hos t  c e l l  genome. 
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