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Aim
In human, overproduction of C-type natriuretic peptide
(CNP) due to a chromosomal translocation was reported
to cause skeletal dysplasia associated with tall stature. In
addition, acromesomelic dysplasia, type Maroteaux,
characterized by dwarfism is caused by loss-of-function
mutations in the Npr2 genethat encodes the CNP recep-
tor NPR2.We report a three-generation family with tall
stature, scoliosis and macrodactyly of the great toes,
leading to a gain-of-function mutation in Npr2.

Methods and results
Since the phenotype of the patients resembled several
cases of the CNP overproduction phenotype, in terms of
tall stature and large great toes, enhanced CNP/NPR2
signaling was suspected. Since the proband’s phenotype
showed similarity to CATSHL syndrome, caused by a
loss-of-function mutation in the Fgfr3 gene, except for
the absence of neurological symptoms, the Fgfr3 gene
was analyzed as well as the natriuretic peptide precursor
C (Nppc), Npr2, and Npr3 genesand a novel heterozy-
gous G®A missense mutation at nucleotide +2647
(c.2647G®A) of the Npr2 gene was identified.When
expressed in HEK293A cells, the mutant Npr2cDNA gen-
erated intracellular cGMP in the absence of CNP ligand.
In the presence of CNP, cGMP production was greater in
cells that had been transfected with the mutant Npr2cDNA
compared to wild-type cDNA. Transgenic mice in which

the mutant Npr2 was expressed in chondrocytes driven by
the promoter and intronic enhancer of the Col11a2 gene
exhibited an enhanced production of cGMP in cartilage,
leading to a similar phenotype to that observed in the
patients.

Conclusion
These results indicate that p.Val883Met is a constitutive
active gain-of-function mutation and elevated levels of
cGMP in growth plates lead to the elongation of long
bones.Our findings reveal a critical role for NPR2 in skele-
tal growth in both humans and mice, and may provide a
potential target for prevention and treatment of diseases
caused by impaired production of cGMP, such as pulmon-
ary hypertension, short stature, erectile dysfunction, heart
failure, placental dysfunction, and dementia.
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