Genetic causes of disproportional short stature
e identified by whole exome sequencing
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Disclosure: There is no conflict of interest in this study. o _ _ Case 2
Familial disproportional short stature with genu varum
- - Mild acromelia (hands SDS -4.9)
IntrOdUCtlon - Poor response to rhGH therapy
Disproportional short stature (DSS) is the most frequent clinical presentation of A . D_. : .
. : . 1 2 Table 2: Anthropometric measurements of the family 2
skeletal dysplasias, which are a heterogeneous group of more than 4350 disorders WT/MUT
. . . . . WES 1| L2 |11 | 102| I3
of bone. Skeletal survey is important to establish the diagnosis and to guide the _
. L . . . Adult height (cm) 168 1312 170 174 1444
genetic test, but has several limitations, especially in mild and atypical cases. _
| Height SDS 10 -51 -07 -01 -45
. _ 1. 2. 3. !\ SH:H SDS +4.0 +52
WT/WT WT/WT WT/MUT . s et e o .
ObjeCt Ives WES e o SDS: standard deviation score; SH:H: sitting height: height ratio

To identify the genetic aetiology of disproportional short stature by exome
sequencing (WES).
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Our analysis focused on functional variants absent in controls (EXAC, ESP63500,
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Figure 2. Family pedigree (A). The arrow indicates the proband. Affected subjects are indicated by black symbols, whereas
individuals with normal stature are indicated by open symbols. The genotype (WT, wild type allele; MUT, mutant allele) for each
family member are as indicated. WES indicate the individuals submitted to whole exome sequencing. The proband (l1.3) and
_ _ _ his mother (1.2) (B). Radiographic images of the proband (C). Flowchart of the WES study (D). The numbers indicate the allelic
The mean coverage of the captured regions was 170x (99.6% of target region with variants after each filtering process.

more than 10x). Each patient had an average of 64,490 allelic variants. All
pedigrees suggested an autosomal dominant pattern of inheritance.

We identified a causative variant predicted as pathogenic in 3 patients: Familial short stature with a mild skeletal dysplasia Case 3
- Case 1 with height SDS of -2.0 has a novel heterozygous mutation in NPR2 Index case:

gene (¢.2905G>C/p.Val969Leu) (Figure 1 and Table 1). Heterozygous mutations - Low birth length (41 cm; SDS -4.8) with normal birth weight (2.9 kg; SDS -1.2)

in NPR2 are a cause of short stature without a distinct phenotype. - Mild skeletal dysplasia: bilateral osteonecrosis of the femoral epiphysis

- Case 2 with height SDS of -4.5 has a heterozygous mutation in FBN1 gene _ _

(c.5183C>T/p.Ala1728Val) (Figure 2 and Table 2). Mutations in FBN1 were Table 3 Anthropometric measurements of the family 3

associates with geleophysic and acromicric dysplasias, but this patient lacks _m C \
some of the cardinal features of these conditions?. e I I e e HesRaryR0:

variants (MAF=0%)

- Case 3 with height SDS of -2.5 and bilateral osteonecrosis of the femoral Height SDS 49 1.2 <38 -25 -17 5,621
epiphysis has a heterozygous mutation in COL2A1 gene (c.1852G>A/ SDS: standard deviation score %{
p.Gly618Ser) (Figure 3 and Table 3). Mutations in COL2A1 cause several . e _ Locziatn
skeletal disorders with highly variable phenotype?. | 1 3 P 4 2,776
wT/wT | wimaut %
Familial disproportional short stature with postnatal onset Case 1 Predichted to be
athogenic
- Appearance of muscular hypertrophy . : s
- Good response to rhGH therapy e | St et N
A Table 1: Anthropometric measurements of family 1 COL2A1 gene:
| | 1. c.1852G>A
1.2 1.3 1.1 | 1.3 | 1.4 1 5 0.Gly618Ser
I Age adult adult adult adult 55 3.8 T/ |
1. 2.WT/MUT | 3, WT/WT g- ) WEESUT WA
WES Height (cm) 157.3 164 153.8 162.7 95.7 96.2
: Figure 3. Family pedigree (A). The arrow indicates the proband. Affected subjects are indicated by black symbols, whereas
Height SDS  -2.6 -3.1 -1.8 3.2 0.7 individuals with normal stature are indicated by open symbols. The genotype (WT, wild type allele; MUT, mutant allele) for each
I SH:H SDS +1.3 +2.2 +1.3 +2.0 +0.8 family member are as indicated. WES indicate the individual submitted to whole exome sequencing. Radiographic image of the
. . 5 5 g SDS: standard deviation score: SH:H: sitting height: height ratio proband (B). Flowchart of the WES study (C). The numbers indicate the allelic variants after each filtering process.
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We identified 3 heterozygous mutations in 3 different genes that explain the
disproportional short stature phenotype observed in our patients. Because of the
mild and unspecific phenotype, only a genomic approach allowed the
identification of the aetiology of short stature in these patients.
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