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XX MALES AND AMBIGUOUS GENITALIA : A LlNK BETWEEN SRY AND 
ANDROGEN RECEFTOR (AR) G f  NE ? 

Introduction. Most XX males. SRY positive, have a normal male phenotype. I 
some cases. XX males, SRY negative. are associated with amb~guous genitalia 
(AG). The aim of this studv was to find out uhetlier. in diese oatlents. AR amount is 
diminished in target cellsand whether p;ln~al androgen reslsrance is relevant to 
molecular abnormalities of the AR gene. Palients and  Method. Three XX males 
with AG were studied. PCR of the SRY gene, known to be equated to die testis 
determining gene, was negative. AR binding capacity (Bmax) and dissociation 
constant (Kd) of the A-AR complex were determined on genital skin fibroblasts by 
Scatchard analysis. PCR coupled with SSCP analysis was performed on all exons 
(4-8) encodlng for the androgen-bind~ng domaln (ADD) of AR Results. Receptor- 
binding capacity was respectively 243. 206 and 162 fmollmg DNA (N = 650 + 200 
fmoVmg DNA) Kd was respectively 1. 0.66 and 0.4 nM (N = 0.6 + 0.3 nM). No 
band shifts were detected on the 5 exons studied. Known mutated exons of AR 
detected by SSCP were used as control. Discussion. In patients with partial 
androgen insensitivity syndrome and dimmished receptor binding capacity, a 
mutation has been reported w~tliin die ABD In the 3 XX males, AG seems to be due 
to a low level of AR, without any detected mutation in the ABD. In these XX males. 
SRY negative. AG is relevant to a low level of expression of the AR gene. We 
suggest that the product of the SRY gene could thus be a transcriptional factor of the 
AR gene. Production of AR by AR-negative COS cells transfected by SRY gene is 
now under investigation. 

117 
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R e s t r i c t i o n  f r w n t  l eng th  polynorphisns(RFlP) o f  P450cll gene 
were s tud ied  m n g  t h e  Jzpancse Populat ion us ing  P450cll cDPa c lone  
as  a pmbe .Ger imc  D M  f m  60 unre l a t ed  Japanese ind iv idua l s  vrere 
znalyzed by Southern b l o t  hybrldizatlon.7Uo RFLPs were de t ec t ed  ~ 
:.isp I d i g e s t s  o f  t h e  LJ:uu.One(A) .dzs cha rac t e r i zed  by polynorphic 
bands a t  3.4 and 2 .5  kilobase-pzXrs(kbp) and t h e  o the r (B)  was by 
polyrorphic  bands at 1.7 m d  1 .2  kbp.In A RFLP,17 o f  t h e  60 persons 
(28%) werc h m z y g o u s  f o r  t he  3.4 kbp band,7(1%) f o r  t h e  2.5 kbp 
band and 36(60?;) were heterozygous f o r  both bands.In B RFLP,SO of 
t h e  60 peffions(8??) were h m z y g o u s  f o r  t h e  1 . 2  kbp band,lO(li%) 
were hetemzygous f o r  t h e  1.7 and 1 . 2  kbp bands b u t  honozygotes of 
t h e  1 . 7  k.bn band were no t  detected.And the  t h i r d  F3T.F cha rac t e r i zed  
by polymorphic bands at 5.8 and 4.0 kbp was de t ec t ed  in Pvu 11 
digesxs.0f  t h e  60 persons,44(7%) were h m z y g o u s  f o r  t h e  5.8 kbp 
band,16(2%) were heternzygoffi f o r  both bands S u t  no honozygotes of 
t h e  4.0 band were detected.?licse polynwrphisns were d i f f e r e n t  
f m  previously r epor t ed  Caucasian rev. 
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PRENATAL DIAGNOSIS OF CONGENITAL LIPOID ADRENAL HYPERPUSIA (LIPOID 
CAH). 2 .  Klonari ,  U. Mil l e r .  A. F l e i s c h e r ,  C. Abrems, P. Saenger, 
Dept. Peds . .  A .  Eins t e in  Co l l .  Ned., Bronx. N.Y., Univ. of C a l i f . ,  
San Francisco,  Ca. ,  Schneider Ch i ld ren ' s  Hosp.. New Hyde Park, N . Y .  

I n a b i l i t y  t o  convert c h o l e s t e r o l  t o  pregnenolone causes l i po id  
CAH,  t he  most severe form of CAH. We now repor t  the prenatal  
diagnosis  of l i p o i d  CAH i n  a previously evaluated Korean family (JCI 
88:1955, 1991) .  S t e ro ida l  responses  t o  ACTH s t imu la t ion  i n  both 
ob l iga to ry  heterozygous pa ren t s  were ind i s t ingu i shab le  from normal 
d a t a  (JCEM 73:679, 1991) .  I n  two pregnancies  a f t e r  diagnosis  of the 
a f f e c t e d  proband one male f e t u s  was diagnosed ul t rasonographical ly  
as unaffected and confirmed p o s t n a t a l l y  by endocrine t e s t i n g ,  and a 
second XY male f e t u s  lacked sono r aph ica l ly  de t ec t ab le  g e n i t a l i a .  
Amniotic f l u i d  s t e r o i d s  were low %ut  no t  absent  (Table) .  The f e tus  
was aborted a t  18 weeks. The f e t a l  adrenal* were of  normal size but 
contained l i p o i d  d r o p l e t s ;  t he  t e s t e s  were h i s t o l o g i c a l l y  normal. 
S t e ro id  ("*/dl) Affected f e t u s  Unaffected S ib  N 1  Male Values 

(18 wks) (16 wks) (mean 16-18 vks) 
Preg 
Prog 
170H Prog 
170H Preg N i l  
DHEA N i  1 1 9  21 

C o r t i s o l  140 2000 1500 
Cord blood E E and E i n  t he  a f f e c t e d  s i b  were 106.71 & 9 .0  
ng/dl ,  res iec; ivefy (norlial f o r  E, :900-4000. E,:200-1600, 6,:1200- 
15000> 
in suntmarv: these da t a  indicvce t h a t  p rena ta l  diagnosis  of l i po id  
CAH can be made r e a d i l y ,  and t h a t  maternal ly  der ived s t e ro ids  
( p a r t i c u l a r l y  Prog) play an e s s e n t i a l  ro l e  i n  carrying such 
pregnancies t o  term. S23 
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Symptoms of Cushing's disease are developping faster 
and more characteristically in children than in older 
patients. This study analizes physical and endocrine 
findings establishing the diagnosis of pituitary ACTH 
producing adenomas in 34 children (21 girls and 13 
boys). They were operated by transsphenoidal route (suc- 
cessful in 31 children) during 1980 and 1992 at an age 
of 14.3+/-2.9 (sD),range: 6-18 years. - Unexplained 
weight gain (60.3+/-17.8,~:35-102 kg, SDS for CA +0.9 
+/-1.2) was more frequently complained than growth 
retardation ( 148.8+/-13.8,~:119-176 cm, SDS for CA -2.2 
+/-2.7),.,although decreased height SDS and low height 
velocity (2.2+/-1.9 cm/y) was calculated in all but 3 
children. Minimal (164+/-103 ug/l) and maximal plasma 
cortisol (337+/-153 ug/l) were elevated as well as 
corresponding ACTH levels (61+/-43 and 123+/-82 ng/l, 
respectively). CRF stimulated cortisol and ACTH was 429 
+/-243 ug/l and 300+/-301 ng/l, respectively in all 
except 2 cases. Dexamethasone-test and free urine 
cortisol were less informative.- Conclusion: Impaired 
growth, increased weight gain, elevated basal and 
stimulated cortisol and ACTH plasma levels are the most 
reliable findings in Cushing's disease during childhood. 
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HOMOZYGOUS DELETION OF ,\htlNO ACIDS 487-489 IN P350c17 CAUSES 
SEVERE I7a-f1YDROXYLASE (17-011) DEFICIENCY. Carlos E. Fardella, Lin- 
hua Zhang, Pat I \ l ; ~ h : ~ c h o k l e r ~ w n ~ ~ : ~ ,  Dong Lin and Walter L. Miller. Dept. of 
Pediatrics, University of California, S.ril Fraiicisco, 94143. 

17-OH and 17.20 lyase acti\,itiea are mediated by cytochro~iie P450c17. 17-OH 
deficiency is rare arid only a fcw c:l,r.s Irave been invest~gated at a molecular genetic 
level. A 14 y. o. feninle from rur.tl Tliailand was seen by one of us (PM) for fever 
and niuscle weakness for 2 days. Blrth and development were unremarkable. 
Findingi included BP 1701120, prc-pubertal breasts, geniwl~a and axillae and 
symmetric muscle weilhness Laboratory find~ngs included: Na 149, K 2.1, C1 100, 
COz 30, BUN 6, cortisol 1.0 ~ g / d l ,  1.11 91  mIU/nil. FSH 99 mlU/L, undetectable 
aldosterone, testosterone and estr.~dlul arid 46XX karyotype. Ultrasonography 
showed a prepubenal uterus with nurrnal ;~dre~iala and k~dneys. A 4-day IM ACTH 
test showed undetectable 24 h prcgnenetriol, 0.9+0.4 mg/?4 h pregnenediol, 
1.4-3.0 md24  h 17KS and 7.6+8 O niu23 h 17011CS. To prove tlie diagnosis of 
17-OH deficiency. the patient's PJ5Ocl7 gene was aniplified and sequenced by our 
PCR tactlc (Lin er a1 J Blol Chem ?0(1.15992. 1991). All seauencine was nonii:~l 
except for a'9 bp deletion iii exon 8 tl1.11 dcletks tlie ; d o n s  fo; residugs 487-489 of 
P45lk17. T h ~ s  deletion creates a Bcll slte (underlined) in the mutant allele that is 

Leu Ile A\p Ser Phe : Lys 
CTG ATC IG/\G TCT 1 T C  AAA 

............ 3 

absent in the normal, pcni~ittlng the dl5tlnction betu,een homo- and heterozygosiry. 
PCR followed by Bcil digestion allowed the patient's lesion was homozygous, while 
the mother and two of three siblings were heterozygous, showing proper Mendelian 
segregation. This is the first report of this genetic lesion in 17-OH deficiency and tlie 
firat repon of any lesion in a Soutlieart Asian population. 
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ABUNDANT ADRENAL-SPl C'll iC  TRANSCRIPTION OF THE P450c21A 
PSEUDOGENE-IMPLICA I IUNS FOR CONGENITAL ADRENAL 
HYPERPLASIA. I:irne? D Il~i>~!ir:. Stephen E. Gitelman, Meng Kian Tee, and 
Walter L. Miller Dept. of Pedi:ltii< 5 ,  University of California, San Francisco. 94143. 

21-hydroxylase is encoded by rlic 218  gene in the IILA locus on chromosome 6. 
The duplicated 21A gene is genci.,iiy regarded as being a non-functional pseudogene, 
because I[ has several mutatioi~:, lliat u,ould prevent it from encoding P450c21 
protein, and because others 1i:ivz reported that it is not transcribed into RNA. 
Through the use of cDNA clori~ng and sequencing, RNA-based PCR, and RNase 
protection experiments, we now show that the 21A and 210 genes are actively 
tmnsnibed into a fi~mily of four I.~rge, stable, previously undescr~bed adrenal-specific 
niRNAs. These tr;rnscrlpts, ter~ned "Y" RNAs, do not encode P450c21. YA 
transcripts use the 21A promoter ;!rid wp site, and encomp:iss all of [he coding region 
plus the first two introns o f7 lA .  'lhe shon YA RNA (3.0 kb) is spliced from a point 
in the 3' untranslated region of ?1A to another three exons beginning 4.5 kb 
downstream; 11ie long YA RNA (7.5 kb) retains this 4.5 kb, which comprises all of 
the opposire strand of [lie XA gene. Thc shon and long fomis of YB arise from [he 
2 l B  promoter in the snme fashion. We debigned a riboprobe spanning the splices 4.5 
kb XA rerion of the sliort YA and extendine 3' oast the AIB eene duolication " .  
junction, ~ n i ~ ~ t t i n g  the d~splay of the four Y RNAs and 210 R N ~  as fivz'discrere 
uroducts in an RNase urotection assav showinc that the lonr, fomis of YA and YB 

overl:lpping genes in a eul;uyotic organism. Transcription of YA exposes 21A gzne 
sequence?, to r~ngle~atrilndcd nicking, poasibly explaining tlie very high incidence of 
21AIZlB gene converaionb that cause 85% of cases of congeni~al adrend hyperplasia. 
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