
table 2. Results of sequencing analysis showing the novel mutation and the known polymorphisms (1,2) in the CaSR of proband and family 
genetic profile

patient dna (Gen bank accession  
number nm:000388.3

dna change protein change result

Z1 Intron3 c.492+19G>A homozygous - Polymorphism1
Z2 Intron3 c.492+19G>A homozygous - Polymorphism1
Z3 Intron3 c.492+19G>A heterozygous - Polymorphism1
Z1 Exon 4 c. 772_773delGTinsA heterozygous pVal258ArgfsX47 Mutation
Z2 Exon 4 c. 772_773delGTinsA heterozygous pVal258ArgfsX47 Mutation
Z3 Exon 4 c. 772_773delGTinsA heterozygous pVal258ArgfsX47 Mutation
Z1 Ex7-3’UTR c.*60A>T homozygous - Polymorphism2
Z2 Ex7-3’UTR c.*60A>T homozygous Polymorphism2
Z3 Ex7-3’UTR c.*60A>T heterozygous Polymorphism2
Z1: ZS, proband; Ζ2: ZP, sister; Z3: ZB, brother; Polymorphism1: rs9869985; Polymorphism2: rs 4677948.
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Table 2 shows the results of sequencing analysis. 
A novel heterozygous mutation 772_773delGTinsA 
was identified in exon 4 in the ECD domain in all 
three siblings. In fact, there was a simultaneous GT 
deletion and A insertion which led to a frameshift. 

Two known single nucleotide polymorphisms 
(SNPs) (c.492+19G>A and c.*+60A>T, called from 
now ownwards polymorphism 1 and polymorphism 
2, respectively)4 were also found in homozygous form 
in the proband and her sister, and in heterozygous 
form in her brother. Polymorphisms 1 and 2 were 
detected in intron 3 and in the 3′-untranslated region 
(UTR) of exon 7, respectively, and were both silent. 
No correlation between the phenotype of the siblings 
and specific genotypes was observed.

dIscussIon 

FHH is a genetic condition causing lifelong hy-
percalcaemia and relative hypocalciuria owing to 
inactivation of the CaSR protein in the parathyroids 
and kidneys. The human CASR gene is located on 
chromosome 3q13-q21, spans ∼103 kb and has eight 
exons.1 Exons 2-7 encode the CASR protein of 1078 
amino acids. Untranslated regions are comprised of 
exons 1A and 1B, part of exon 2 and part of exon 7. 
Exons 1A and 1B encode alternative 5′-UTRs that 
splice to the common portion encoded by exon 2. In 
exon 7, two different polyadenylation signal sequences 
(AATAAA) yield either a short (177-nucleotide) or long 

(1304-nucleotide) 3′-untranslated region (UTR). The 
CASR glycoprotein belongs to family C or family 3 
of the superfamily of G-protein-coupled receptors and 
has three structural domains: a large (612 amino acid) 
extracellular domain (ECD), seven transmembrane 
domains (TMDs) and an intracellular domain (ICD).

The ECD is critical for co-translational processing, 
receptor dimerization, binding ligands and transmit-
ting activation signals through the seven TMDs.5 
CaSR is expressed mainly in the parathyroid glands, 
kidneys and thyroid C cells and at lower levels in the 
pancreas, gut, liver and chondrocytes.3 Under normal 
conditions, CaSR has the central role in maintaining 
constant circulating calcium levels. CaSR can sense 
even minute changes in calcium concentrations.6 When 
activated by increased calcium levels it inhibits PTH 
secretion. In contrast, when CaSR senses decreased 
calcium levels, it stimulates PTH secretion and the 
translocation of calcium ions into the extracellular 
fluid.7 Furthermore, activation of the CaSR in the 
nephron decreases calcium and magnesium reabsorp-
tion.7 In FHH there is a heterozygous loss-of-function 
mutation in the CaSR gene that causes reduced CaSR 
sensing ability. This results in an increase in the set 
point of the parathyroid glands.8 This set point is de-
fined as the level of calcium at which the suppression 
of PTH is half maximal. The alteration in the set point 
brought about by FHH means that the parathyroid 
glands exhibit resistance to circulating calcium, with 
failure of PTH response, resulting in hypercalcaemia 


