
Table 1. Hormonal values of the index case after ACTH stimulation 
test (Tetracosactide 250μg)

Steroid  
Hormones

Collecting Times

-30’ 0’ 60’ 120’

Cortisol 408.48 416.76 306.36 227.42 nmol/L

Testosterone <0.69 <0.69 nmol/L

DHEA-S <0.41 <0.14 <0.41 <0.41 µmol/L

Androstenedione 0.035 0.035 0.035 0.035 nmol/l

17-OHP 0.64 0.67 0.85 0.61 nmol/L

Insulin 57.4 nmol/L

Glucose 4.27 mmol/L

DHEA-S: Dehydroepiandrosterone; 17-OHP: Hydroxyproges-
terone.
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Analysis of genomic DNA

Genomic DNA from the index case with CAH 
and his familial relatives (parents, grandparents and 
maternal aunt) was extracted from peripheral blood 
using the QIAamp DNA Blood Mini Kit (Qiagen 
Inc., Valencia, CA, USA), and stored at -20°C until 
use. Written informed consent was obtained from all 
subjects included in the study and from parents for 
minors, as appropriate. Exons 1 and 2 of the NR0B1 
gene (GeneBank accession number NM_000475.4) 
were amplified by PCR with intron spanning prim-
ers as previously described.11,12 Genomic DNA was 
sequenced using a CEQ Dye-Terminator Cycle Se-
quencing kit (Beckman Coulter Inc., Miami, FL, USA) 
according to the manufacturer’s protocol. Sequence 
alignments were performed with the DNAStar pro-
gram (DNAStar Inc., Madison, WI, USA). Sequences 
with DNA variations were confirmed from a separate 
DNA extraction, PCR amplification and sequence 
reaction. All the sequence reactions were performed 
using a CEQ XL2000 DNA Analysis System (Beck-
man Coulter).

Genotype frequencies of detected polymorphisms 
were compared with data of the International HapMap 
Project (http://www.hapmap.org/), using the Utah 
residents with ancestry from northern and western 
Europe (CEU) population.

The numbering of the NR0B1 gene mutation was 
named according to the International recommenda-
tions for the description of sequence changes provided 
by the Human Genome Variation Society, HGVS 

(www.HGVS.org/mutnomen/). Variant description 
was checked using the Mutalyzer program (https://
mutalyzer.nl/).13 The sequence number of the NR0B1 
gene corresponding to +1 is the A of the ATG trans-
lation initiation codon. The codon number 1 is the 
initiation codon.

DHPLC analysis

Denaturing High Performance Liquid Chromatog-
raphy (DHPLC) was performed on a Transgenomic 
WAVE DNA Analysis System (Transgenomic, Crewe, 
UK) which can detect heteroduplex formation between 
normal control and patient amplicons.14 One hundred 
and eighty-six wild-type chromosomes from healthy 
control subjects, having the same ethnic background 
as the index case, were investigated in order to ex-
clude that the c.385delC new variant could represent 
a common polymorphism.

Microsatellite analysis

A set of eleven robust microsatellite markers 
representing different chromosomes was selected 
from the Mammalian Genotyping Service [http://re-
search.marshfieldclinic.org/genetics/home/index.asp]: 
GTNOS, D3S3559, D3S1478, D3S2321, D1S256E, 
D15S994, D15S993, D15S974, D7S3036, D11S1303, 
D11S4114, D11S915, D14S1049 and D14S1060. These 
markers were chosen for their highly polymorphic 
index and hence have a high discriminative power 
to differentiate genotypes. Fluorescent amplification 
products were detected using a CEQ XL2000 DNA 
Analysis System (Beckman Coulter).

RESULTS

Sequencing analysis of the NR0B1 gene coding 
region and the adjacent splice sites (it contains only 2 
exons) from the affected child revealed a novel hemizy-
gous deletion of the cytosine at position 385 in the 
coding sequence [c.385delC; p.(Leu129Cysfs*135)], 
affecting amino acid number 129. Deletion would 
produce a frameshift mutation in the X-chromosome 
allele, and a premature stop codon codifying for a 
truncated protein of 264 amino acids, instead of 470 
amino acids of the normal protein. The frameshift 
deletion causes the formation of 135 amino acids not 
belonging to the NR0B1 wild-type protein (from the 
affected amino acid number 129 and the premature 


