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SHOX (Short HOmeoboX containing) gene mutations have been investigated in 21
unrelated families affected by Leri-Weill dyschondrosteosis (LWD), included in the
study because of the presence of Madelung deformity of the forearms and
disproportionate stature. Genomic deletions encompassing SHOX were assessed
through the analysis of microsatellites within and flanking the gene. In non-deleted
cases mutation analysis was performed through sequencing of the coding regions
of the gene.

Ten out of the 21 families studied showed SHOX gene deletions. In the remaining
11 families, sequence analysis showed three novel point mutations (one frameshift
and two missense).

Thirteen out of 21 (62%) families with typical LWD harbour a SHOX gene mutation;
point mutations, predominantly involving the homeobox region, occur less
frequently than large deletions.
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Mutations in the Transmembrane Natriuretic Peptide Receptor NPR-B
Impair Skeletal Growth and Cause Acromesomelic Dysplasia, Type
Maroteaux
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Figure 2 Clinical and radiographic teatures of AMDM. A, Side photograph of an adult male with AMDM, whose hand phorograph is
i pancl B. Note the short stature, the shortening of the extremities, and the bowing of the forearm. €, Hand radiograph of a child wich
AMDM, whose hand photograph 1= in panel D. Note the shortening and widening of metacarpals and phalanges. E, Hand radiograph of an
adult carrier of AMDM, whose height 15 145 cm (4 fr, ¥ in) and whose hand photograph 15 in panel E Note the normal shape and proportion
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Figure 1

Schemaric depiction of an endochondral groweh plate, with resting, proliferative, prehypertrophic, and hypertrophic zones noted.
Ligands or ligand fanulics known to regulare endochondral growth (e.g., 1GF, FGE and BMP) are shown at lefr. Note thar CNP 1s expressed
by proliferative and prehypertrophic chondrocvtes. Sites of expression of the two CINP receptors are shown at righe. NPR-B i1s expressed in
proliferanive and prehvpertrophic chondrocytes, whereas NPR-C is expressed in prehvpertrophic and hypertrophic chondrocyres, Systemic growth
factors arc noted above. Although some interactions between sccrcted growth factors are known (see, c.g., Minina ot al. 2002), the interplay
between most endocrine- and paracrine-signaling systems 15 snoll not delineared.
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MATERIALI E METODI

Casistica: 70 soggetti di bassa statura (22 dall’'unita di Parma, 25 da
Messina e 23 da Bari) e 46 soggetti con statura normale reclutati dal Centro
di Parma.

Sono stati ad oggi studiati

34 soqggetti con bassa statura 13 controlli

igIgpatca Eta: 8,45 anni 2,9
Eta: 10.83 anni £ 4.9

peso alla nascita: 2897 gr %

peso alla nascita: 2987,65 gr £ 538 D448 L |
BMI: 17,27 +3,04 BMI: 17,7 + 0,46
Ht SDS*: -2,7 0,6 Ht SDS*: 0,07 +0,95

*p <. 0,0005 (t=11,4)




- Risultati

Esone WT Mutazione Gruppo Protaina

Bassa Statura c.873+13 C>A; Nessu
variazione §

32% del Soggetti di Bassa ¢.2713insT
Statura

38% del Soggetti di
Controllo

Controllo c.3080insG;
1057STOP
CODON



CONCLUSIONI (1)

-La mutazione identificata nell’esone 2 del paziente con bassa
statura non determina variazioni nella sequenza aminoa  cidica.

-L’'Inserzione di timina identificata per I'esone 18 s la-nel gruppo
di controllo sia nei soggetti di bassa statura non mo stra una
distribuzione significativamente diversa (p<0,486). Non
sembrerebbe quindi attribuibile un significato patolog Ico a tale
polimorfismo.

- La mutazione identificata nell'esone 22 del pazie nte di
controllo determina un allungamento della catena pept idica di 9
amminoacidi ma, data la sua posizione terminale potre ~ bbe non
avere conseguenze cliniche.
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Bassa Statura c.873+13 C>A; Nessu
variazione §

32% del Soggetti di Bassa ¢.2713IinsT
Statura
38% del Soggetti di
Controllo

Controllo c.3080insG:;
1057STOP
CODON




CONCLUSIONI (2)

-La mutazione in omozigosi ¢.2489 C>T, individuata
nellesone 16 del paziente di bassa statura, non e mai
stata descritta in precedenza.

- La mutazione determina nella seqguenza aminoacidica
I'inserimento in posizione 830 di Valina al posto di
Alanina; sono entrambi amminoacidi idrofobici. Ulteriori
iIndagini e confronti sulla struttura terziaria permetteranno
di capire gli effetti della mutazione.



CONCLUSIONI (3)

- Se la mutazione in omozigosi ¢.2489 C>T, individuata
nell’esone 16 del paziente di bassa statura fosse
clinicamente significativa potremmo affermare che il 2,9%
delle basse stature idiopatiche puo essere dovuto a tale

mutazione e cio corrisponde al calcolo teorico del lavoro
di Olney del 3,3%
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Interazione del Recettore NPRB col
~ Peptide Natriuretico (CNP)




MATERIALI E METODI (2)

_— \i PCR (Polymerase Chain Reaction)
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Screening di mutazione
con DHPLC (Denaturino
High Performance Liquid
Chromatography )
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DHPLC

(Denaturino High Performance Liquid Chromatography

Nessuna mutazione individuata
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Analisi con DHPL C

(Denaturino High Performance Liquid Chromatography
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Due esempi di-analisi di esoni con. DHPLC: il softevaroduce la curva di denaturazione in cui € issibpunto di flesso:
in corrispondenza della temperatura di denatur&ziBer alcuni esoni e sufficiente una temperatoia@er aprire l'intero
tratto di DNA, per altri sono necessarie piu terapae.
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G GECCTCTCTGAGGGECT L CTGTTECCGEGTGOGATTETCCTGCCAGGGLCGGLCTGTAGCACGTGT GGG CTGLAC GLAGACTCTCCCCALLGACATCC
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EAAAGGCCTCTETGAGGGEETGGGCETGTTECEGGGTGCGETTGTCCTGCCAGGGEEGGEETGTAGEACGTGTGGGGEETGCAEGGAGACTCTCEECAAAGACATEE

bt GG CTCTCTGAGGGCCT G CCTGTICCCGGGT GO AT TG TCCT GO CAGGGC LG G CTETAGCACGTGTGGGGCCTGLAC GLAGACTCTCCCCALLGACATCO
AL GG CTCTCTGAGGGEC TG CTTICCCGGGTGCGAT TG TCC TGO CAGGGL LG CTETAGCACGTCTGEEECCTELAC GEAGACTCTCCCCALAGACATCO
GhddGECCTCTCTGAGGGCCT o CTGTTCCCGEGTGCGAT TG TCCTGCCAGGGCCGGC CTGTAGCAC GTGTGEGGCCTGCAC GEAGACTCTCCCCALLGACATCO
Ghdd G CTCTCTRAGGGCCT L CTGTTCCCGEGT GO GAT TG TCC TGO CAGGGCCG G CTGTAGCAC GT TG CTGLAC GLAGACTCTCCCCAL A GACATCO
Godd e CTCTCTRAGGGECT G CTGTTCCCGGGT GO GAT TG TCC TGO CAGGGC LG CTGTAGCACGT T GGG CTGCAC GLAGACTCTCCCCAL L GACATCO
bt GG CTCTCTRAGGGEC T CTGTTCCCGEGT GO GAT TG TCC TGO CAGGGC LG LT TARCAC GTGT GGG CTGLAC GLAGACTCTCCCCAL A GACATCO
bt GG CTCTCTRAGGGCC T C CTGTTCCCGGGT GO AT TG TCCTGCCAGGGCCG G CTGTARCAC GTGTGGGGCCTGCAC GLAGACTCTCCCCALLGACATCO
b d GG CTCTCTGAGGGCCT G C CTGTICCCGGGTGCGAT TG TCCTGCCAGGGCCG G CTOTARCACGTGTGGGGCCTGCAC GLAGACTCTCCCCALLGACATCO
bt GG CTCTCTGAGGGCCT G CCTGTICCCGGGT GO GAT TG TCCT GO CAGGGC LG CTOTARCACGTGTGGGGCCTGLAC GLAGACTCTCCCCALLGACATCO
AL GG CTCTCTGAGGGEC TG CTCTICCCGGGTGCGAT TG TCC TGO CAGGGL LG LT TARCACGTCTGEEECCTELAC GEAGACTCTCCCCALAGACATCO
Ghdd GG CTCTCTGAGGGCCT R GC CTGTTCCCGEGTGCGAT TG TCCTGCCAGGGCCGGC CTETARCAC GTGTERGGCCTGCAC GEAGACTCTCCCCALLGACATCO
b GECCTCTCTGAGGGCCT L CTGTTCCCGEGT GO GATTGTCCTGCCAGGGCCG G CTGTAGCACGTGTGHGECCTGLAC GLAGACTCTCCCCALLGACATCO

[

Esempio di sequenziamento con polimorfismo indigidu
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