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Melorheostosis (MEL)

 Rare disease (~1 in a million??)
 Involved sites: tubular bones, hands and feet
e Clinical problems
- abnormal bone shape
- imb deformity
- soft tissue involvement causing contractures
- chronic pain



MEL Irregular flowing hyperostosis “candle wax”
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Osteopoikilosis (OPK)

Rare autosomal dominant

Asymptomatic

Symmetric unequal distribution of hyperostotic lesions
Involved sites: long tubular bones, pelvis, scapulae
Isolated/associated with bone/skin problems:

- melorheostosis

- Buschke-Ollendorff syndrome (BOS): autosomal

dominant disorder with disseminated connective tissue nevi



OPK Spotty dense lesions

-

1. Diameter: 2 — 10 mm

2. No effect on the shape of the
bone or soft tissue



Patients

(1) Families

MEL, OPK OPK BOS, OPK

o

IR
(2) Sporadic cases

- 14 sporadic MEL patients

- 1 BOS patient









Result of Mutation Identification in LEMDS3

1. Families: two mutations segregate with osteopoikilosis

IR (OPK, MEL), AZ (OPK) IT (BOS OPK)

|‘ I'

|| | I'|I

\{ HTH‘FT‘ ||H|‘||’| ‘||L|f| &1 ||]H|‘l|J [||| ’

I | | |||||| i || Lol | I-' '
|\ ” Il (I “”l '1‘] I||I l! |H| I'Illl
Reverse primer sequencing #M_uw%g‘g“—hw%
. Exon 8 * Exon 12
. C 2032 T mutation © G 2564 Amuitation

« Arg (678) to STOP codon * Trp (855) to STOP codon



Result of Mutation Identification in LEMD3

2. The UK BOS individual

e C to T substitution at exon 7 cDNA1963 changing aa at
position 655 from Arg to a stop codon.

* Has been previously identified in an American patient with
OPK and MEL, her three siblings all have OPK.

3. Sporadic melorheostosis: no mutations in LEMD3

no evidence of somatic mosaicism from the biopsies



LEMD3 Mutations

18 mutations have been identified in LEMD?3

1. Isolated OPK

2. familial OPK, or with MEL, or BOS

3. BOS

4. Familial cutaneous collagenomas with BOS
5. Familial MEL with OPK



TGFp/Activin BMP-SMAD
Pathway Pathway

TGFp/Activin EMP2,4,7 dimers

BMPRA1 BMPR2

Cell Membrane

¥
PELE Er— L) ::
o I o

SMAD 8 g

Nucleus

Regulation of R
TGFp/Activin Regulation of BMP
Target genes Target genes

Ben-Asher, et al 2005

Limb development
Ossification

Proliferation
Differentiation

Patterning

Migration
Repair

Immune responses




Mechanisms of MEL

MEL co-occurs with OPK:

« 2 nd hit in LEMD3?
e 2 nd hit in another gene?

« Methylation issue in addition to LEMD3 mutation?



Mechanisms of MEL

|solated MEL:

« LEMD3 somatic mutation?

e Epigenetic?
* Another gene — somatic mutation?

« Another gene — germline mutation?



Paget disease: a monostotic or spatially limited manifestation is

caused by inherited germline mutation in SQST1

Flame-shaped resorption front






Current Research and Beyond

* Melorheostosis clinic day on 16t October 08:
13 patients (4 new) and relatives attended

e Total sporadic MEL to 18 patients









Current Research and Beyond

 Clinical Fellow appointed to identify and characterise
patients in UK

e Sequence genes involved in bone morphogenesis
(germline and from affected tissue)

» Definition of the osteopolkilosis/melorheostosis
phenotypic spectrum

e Define benefits and hazards of treatment
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