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(B H(Purpose)]
The C-type natriuretic peptide (CNP)-natriuretic peptide receptor 2 (NPR2) signaling pathway
plays an important role in chondrocyte development. Compound heterozygous or homozygous
mutations of NPR2 have been found to be responsible for acromesomelic dysplasia, type
Maroteaux (AMDM). However, the characterization of NPR2 mutants that cause AMDM has
been limited in number. In the current study, we present three additional individuals with the
AMDM phenotype caused by compound heterozygous or homozygous loss-of-function mutation
in the NPR2 gene along with detection of functional changes of the NPR2 mutants.

(FFiEde & NT AR (Methods/Results))
Method: The NPR2 gene was sequenced in three Korean patients with AMDM. An in vitro
functional assay was performed to investigate the pathogenic significance of the three mutations
(Tyrd411His, Arg921X, and Arg921Gln). The HA-wt or HA-mutant constructs were constructed
and transfected into HEK293A cells and whole-cell extracts were harvested for immunoblot
analysis. The cGMP production was also examined with the treatment of CNP. To clarify the
mechanisms for the absent or low response to CNP in the three loss-of-function mutations, we
performed deglycosylation experiments and analyzed the subcellular localization of the
HA-NPR2 mutants.
Results: Five novel NPR2 mutations were found in the three patients: two compound
heterozygous mutations {¢.1231T>C (Tyr411His) and ¢.2761C>T (Arg921X) in Patient 1 and
¢.1663A>T (Lys555X) and ¢.1711-1G>C (M571V{sX12) in Patient 3] and a homozygous
mutation [¢.2762G>A (Arg921Gln) in Patient 2]. Serum NT-proCNP concentration was
significantly increased in each patient compared to control subjects. Cells transfected with the
expression vector of each mutant except those found in Patient 3 showed a negligible or a
markedly low cGMP response after treatment with CNP. HA-tagged wild type (wt) and
HA-mutant NPR2 were expressed at comparable levels: there were two bands of ~130 and ~120
kDa in wt and Arg921Gln, a single ~120-kDa band in Tyr411His, and a single ~110kDa in the
nonsense mutant. With respect to subcellular localization, Arg921Gln as well as wt-NPR2
reached the cell surface, whereas Tyr411His and Arg921X mutants did not. The Tyr411His and
Arg921X NPR2 proteins were co-localized with an endoplasmic reticulum (ER) marker and failed
to traffic from the ER to the Golgi apparatus. These results are consistent with deglycosylation
experiments.

(# #5(Conclusion))
In conclusion, we present three new patients of AMDM with five novel mutations of NPR2 genes.
Our report indicates that Tyr411His and Arg921X NPR2 are complete loss-of-function mutations,
whereas Arg921Gln behaves as a receptor with limited function.
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BRPHEBTEH D scromesomelic dysplasia, type Maroteaux O 3 IESIOEEIF 21TV, NPRIBIETIC 5 BRE Ly
L7z,

EDIHLOIER (TyrdliHis, Argd2lX, Argd21Gln) OHEEATHF 21T\, TyrdllHis, Argd21X i¥42< cOMP %4+
DESREMAZES LT ADIR LT, Argd216in 2BV RN b RFBRIEMEHTAZ L 2R Lit, & 51T, MM
BTEDBRE T TyrdllHis, Arg021X (&, AMASICE E 2 08 LT, Argd216in B RET S Z & 2R LE,
& BiT, NPRZ {3 N BUH K 0% O DS A4 B8, NLIFMRESR A Lo B 5. Tyrdl1His, Arg021X i%, b
HAFMEZ TP, Argd216In (ZMEFOMMEZ T B L &R LE, AL, BVE LEBERREIEERNOERTH
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