The role of SHOX gene in Idiopathic Short Stature: an Italian multicenter study
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BACKGROUND

- The short stature homeobox-containing (SHOX) gene, located in the telomeric pseudoautosomal region 1 (PAR1) on the
short arm of both sex chromosomes, is important for linear growth.

-AlM: to evaluate the presence of SHOX gene deletions/point mutations in children with short stature in order to
understand the role of SHOX gene in Idiopathic Short Stature (ISS) and estimate its frequency.

MATERIALS AND METHODS

This study, supported by the Eli Lilly Italia and approved by the Italian Society for Pediatric Endocrinology and Diabetes (ISPED), is
a multicenter study involving several Italian Pediatric Endocrinology Units. Out of a total number of 152 blood samples received,
68 were from patients with ISS.

Figure 1. Patients’ classification by phenotype Table 1. Clinical data of the study population

100 100 ISS ISS with mild dysmorphic signs LWS
Chronological age, years 9 83+ 4,34 907+3,11 9,06 + 5,39
Sex, male/female 30/38 23/31 11/19

30

Height, cm 124,07 £ 28,75 119,71 + 16,64 114,85 % 23,65
60 Span, cm 121,19 + 23,30 117,36+ 17,40 113,87 + 21,25
Idiopathic Short Stature Sitting height/Height 0,54 + 0,03 0,54 + 0,06 0,56 + 0,03
44 7 (lSS) 68 (44,7%)
’ . _ _ BMI, kg/m2 18,17 £ 3,78 16,64 + 2,60 17,79 £ 4,26
40 ISS with mild dysmorphic
35,5 signs: 54 (35,5%) BMI, SDS -0,31 11,24 -0,52 £ 1,24 0,41+ 1,61
Leri-Weill syndrome (LWS): Ogive palat 0/68 37/54 12/30
50 19,8 30 (19,8%) Brachimetacarpia 4'" finger 0/68 14/54 5/30
Cubitus Valgus 0/68 27/54 15/30
Mesomelia 0/68 0/54 8/30
0 Madelung deformity 0/68 0/54 19/30
Patients

Genomic DNA was extracted and used for Multiplex Ligation-dependent Probe Amplification (MLPA) and sequencing analysis.
MLPA was performed in the Pediatric Laboratory of Parma, using the SALSA MLPA P018-F1 SHOX probemix kit, analyzing both the
coding region and the enhancer of the SHOX gene. Deletions and duplications were confirmed with Copy Number Assay (Applied
Biosystems) in Real Time PCR.

Table 2. Phenotype and genotype characteristics of patients with mutations

Case Gender Age, years Genotype Phenotype Height (SDS)

1 F 10,4 Complex caryotype Short stature -2,42 Figure 2. Genotype/phenotype correlation and frequency

2 M 13 SHOX deletion Short stature, mesomelia -1.24

3 F 8,2 SHOX deletion Short stature, mesomelia -2,35 120

4 F 11,6 LOH CRLF2 gene Short stature, minor skeletal alteration -2,4

5 F 7,5 LOH CRLF2 gene Short stature, minor skeletal alteration -1,76

6 F 8 SHOX deletion Short stature -3,19

7 M 11,9 Gain CRLF2 Short stature 1,7 100 44

8 M 7,7 Gain SHOX Short stature, minor skeletal alteration -2,16 5'9 6’5

9 M 12,6 46, X, der{Y) Short stature, minor skeletal alteration -1,98 ’ 5;2

10 M 12,8 Gain CRLF2 Short stature, Madelung deformity -3,14

11 F 6,4 46,X 1 (Xq10) Short stature -3,84 80

12 M 11,3 SHOX deletion Short stature, Madelung deformity -1,17 50

13 F 0,3 SHOX deletion Short stature -2,08 SHOX (deletions or point
14 M 7,3 Gain CRLF2 Short stature -2,66 mutations)
15 F 2,9 Mutation Short stature -1,3 60

16 M 8,8 Gain CRLF2 Short stature, minor skeletal alteration -1,94 Other genes
17 F 15 Gain CRLF2 Short stature -1,65

18 F 7 LOH CNE8 and 9 Short stature, minor skeletal alteration -2,98 89 7 38 3 3 .

19 M 10,5 LOH CNE9 Short stature, Madelung deformity -1,3 40 ¢ ’ Negatlve
20 M 9,9 SHOX deletion Short stature, Madelung deformity -2,52

21 F 12 SHOX deletion Short stature, Madelung deformity 0,72

22 F 59 LOH SHOX area Short stature -2,92

23 F 4,1 SHOX deletion Short stature, Madelung deformity -2,05 47

24 F 11,9 Mutation Short stature, minor skeletal alteration -2,13 20

25 M 10,2 SHOX deletion Short stature -1,49

26 F 9,5 LOH CNE8 and 9 Short stature, minor skeletal alteration -2,22

27 F 7,9 SHOX deletion Short stature -3,21

28 M 14,9 Mutation Short stature -1,04 0

29 M 6,2 Dup CNE8 and 9 Short stature, minor skeletal alteration -2,22 ISS ISS with mild LWS

30 M 3,4 SHOX deletion Short stature -1,97 ..

31 F 2,3 Mutation Short stature -2,37 dysmorphlc SIgns

32 F 12,6 Mutation Short stature, Madelung deformity -1,4

CONCLUSIONS

If we exclude the patients with Leri-Weill syndrome who presented a SHOX gene deletion in 50%, in our cohort of patients with
ISS the incidence of SHOX gene alterations was very low (4,4%), suggesting that the presence of mesomelia, minor skeletal
abnormalities, and eventually subtle radiographic signs are essential for requiring genetic analysis properly.



