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PLENARY SPEAKERS

Prof John Bateman
Director Musculoskeletal Disorders,
Murdoch Children's Research Institute, Victoria

Professor John Bateman is the Director of the Cell Biology, Development and Disease
Theme at the Murdoch Children’s Research Institute, and Head of the Skeletal Biology
Research Group and is a Professorial Fellow of the University of Melbourne. His research
interests include the molecular mechanisms of extracellular matrix protein assembly in
health and disease and molecular genetics of musculoskeletal disease. A major focus of

current research involves using mouse models of bone and cartilage disease to explore the fundamental
disease mechanisms. Recently his laboratory has developed proteomic and RNA expression profiling
approaches to study cartilage development and disease including osteoarthritis. He has served on the
Editorial Boards of several journals including The Journal of Biological Chemistry; the Biochemical Journal,
Matrix Biology. He is a Past-President of International Society of Matrix Biology and Matrix Biology of
Australia and New Zealand. He is a member of the NHMRC Academy (Cell Biology and Biochemistry).

Dr Jim McGill
Director, Department of Metabolic Medicine,
Royal Children's Hospital, Queensland

Dr Jim McGill is a paediatrician, metabolic physician, clinical geneticist and biochemical
genetics pathologist who is the Director of the Department of Metabolic Medicine, Royal
Children’s Hospital, Brisbane and Clinical Liaison, Metabolic and Newborn Screening
Sections, Division of Chemical Pathology, Pathology Queensland. He has been involved in

the care of individuals and families with lysosomal disorders for 25 years. He is currently the Chair of the
MPS Advisory Committee and was a foundation member of the Gaucher Disease Advisory Committee of the
Life Saving Drugs Program in Australia and is a member of the International MPSI Registry Board.

A.Prof Sally Dunwoodie
Head, Embryology Laboratory,
Victor Chang Cardiac Research Institute, Darlinghirst, NSW

Sally Dunwoodie is head of the Embryology Laboratory in the Division of Developmental
Biology, at Victor Chang Cardiac Research Institute. She is an Associate Professor in the
Faculty of Medicine at the University of New South Wales. Her research goals are to
define molecular and cellular interactions that orchestrate mammalian development,

through a mechamstlc understanding of how genetic and environmental factors impact upon embryo
development. In particular her research has identified that Notch signalling is central to somite and vertebral
column formation in mouse and humans. Other research interests include the molecular and cellular
mechanisms governing cardiovascular and placenta development.
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DELEGATE INFORMATION

VENUE
The ISDS 2011 conference will be held at the picturesque Sea Temple Resort in Palm Cove Cairns,
Queensland, Australia.

Sea Temple Spa and Resort

5 Triton Street

Palm Cove

Queensland 4879
http://www.mirvachotels.com/sea-temple-resort-palm-cove
Phone: + 61 7 4059 9600

Alternate Accommodation

Grand Mercure

Cnr Vievers Rd Williams Esp
Palm Cove

Queensland 4879
www.mirvachotels.com/PalmCove
Phone: + 61 7 4055 3999

VENUE LAYOUT
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THE REGISTRATION DESK

The Registration desk is located in the Temple 1 & 2 Courtyard. Any enquiries can be directed to ASN staff
there other than those about accommodation which should be dealt directly with your hotel.

The conference office hours are:

Friday: 7:00 am — 1:00 pm, 3:00pm — 6:00pm
Saturday: 8:00 am — 1:00 pm, 3:00pm — 6:00pm
Sunday: 8:00 am — 1:00 pm

REGISTRATION
The Full Delegate Registration includes:
» all delegate materials (name tag, & , abstract book),
e breakfasts, lunches, tea breaks (when applicable)
» aticket to the Welcome Function (Sea Temple)
» aticket to the Conference Dinner (Cairns Night Zoo)

The Partner Registration includes:
« all breakfasts, lunches and a ticket to the Welcome Function & Conference Dinner

NAME TAGS
Delegates are required to wear their name tags to all scientific and catered sessions.

SESSION LOCATIONS
The scientific sessions take place in the Temple Rooms 1 & 2 and the trade display and break catering in the
Temple 1 & 2 Courtyard.

CATERING

All meals are Included with your registration for ISDS. Breakfasts and lunches will be held daily in the Sea
Temple Restaurant. Afternoon tea will be served outside Temple room 1 on the Friday afternoon only. Tea &
Coffee will be available outside Temple Room 2 through all days of the conference. *Nametags are required
during all scientific and catered sessions.

SPEAKER PRESENTATIONS

ASN staff will be able to assist presenters with loading their presentation. Speakers can ask for assistance at
the registration desk during any breaks. Speakers are encouraged to load their presentations as soon as
possible to avoid any last minute rushes. The standard AV set up for all presentations will be data projection
using MS PowerPoint. All presentations will be run from a PC.

DISPLAYING YOUR POSTER

Poster presentations run across all three days of ISDS. If your abstract has been allocated into a poster
session please review you presentation number, time and day in the program. Posters can be hung up at
8:00AM each morning and must be removed by no later the 3:00PM the same day. Velcro is available from
the registration desk.

MOBILE PHONES
Please ensure your mobile phone is turned off during sessions.

INTERNET ACCESS

ASN has an Ericsson high speed 3G wireless connection available for complimentary use by delegates. The
network name is ASN Internet, and the password is 1nternet. If it is slow please retry later when traffic is not
as heavy.

HOTEL CHECK OUTS
You are required to check out of your room before 10am. The resort reception has facilities to store your
luggage. If you apply early enough to reception, you may be able to organise a late check out
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SOCIAL FUNCTIONS

The Welcome Function — Friday 24 ™ June

On Friday night there is a welcome function from 6:00pm — 7:30 pm at the Lagoon Bar. The Welcome
Function consists of local beers and wines accompanied by finger food and are included with your
registration. Registered partners are welcome.

The Conference Dinner — Cairns Night Zoo - Saturday 25" June

On Saturday night there is a conference dinner at the Cairns Night Zoo. The Bus picks delegates up at 6:45
pm and departs the Zoo at 10:00 pm. This thoroughly "Aussie" night begins with a hearty barbecue dinner of
steak, chicken, fish, prawns and salads, plus complimentary beers, wines and soft drinks. After feasting on
dinner, you'll join your intrepid guide to see what some Australians get up to after dark! Supplied with your
own flashlight, you'll be led into the darkness to meet Australia's creatures of the night. You'll see crocodile
eyes glow in the torchlight, learn how owls hunt, touch a possum and pat a koala. On clear nights the guides
will take you star gazing to see the Southern Cross, Big Dipper and other well-known constellations. Tickets
are included in your registration; however you will need to provide the organisers with your ticket when
boarding the bus. If you and your partner haven't indicated that you would like a ticket, please visit the
registration desk for availability. Partner registrations include The Conference dinner as part of the package.
*Please note delegates must wear closed in shoes.

OPTIONAL SOCIAL ACTIVITES

Mii Spa:

Located at the Sea Temple resort The Mii Spa Offers three beautifully appointed treatment rooms, two with
private outside verandas leading onto a man-made rainforest, where you can relax and unwind after your
treatment. Ergonomically designed massage tables will ensure the neck, spine and leg muscles are cradled
in complete comfort while taking the strain off any pressure points as well as heated to ensure the body's
temperature remains constant throughout the entire treatment.

Contact Details

Web: www.mirvachotels.com/sea-temple-resort-palm-cove/mii-spa
Email: miispa@strspc.mirvac.com.au

Phone: + 61 7 4059 9613.

Sky Rail:

Skyrail Rainforest Cableway located just a few minutes’ drive from Palm Cove is truly one of the most
magnificent experiences for any holiday in far north Queensland The Skyrail experience, spanning 7.5kms
over pristine rainforest, allows you to explore the wonders of an ancient tropical rainforests and learn about
one of the most botanically fascinating and diverse areas on earth. Gliding just metres above the rainforest
canopy in comfortable 6-person gondola cabins the Skyrail journey immerses you in an intimate rainforest
experience where you'll see, hear, smell and become part of the tropical rainforest environment.

Contact Details:

Web: www.skyrail.com.au
Email: mail@skyrail.com.au
Phone: 61 7 4038 1555

Hot Air Balloons:

Not many people know but the hot air ballooning capital of the world, is Cairns/Palm Cove. Up to 12 balloons
a morning go floating over the Atherton Tablelands. Even better, balloon rides here are up to 48% cheaper
than Syd/Melb/Canberra at only $175pp including flight, return transfers, full hot brekkie & champagne
toasts. Seeing all the balloons inflating is an AMAZING way to start the day. Mention STAYZ & get a FREE
Boxed Set of Champagne Flutes.

Contact Details

Web: www.hotair.com.au
Email: cairns@hotair.com.au
Phone: + 61 7 4039 9900
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Barron River Gorge:

The Barron River Gorge is located 10 minutes' drive from Palm Cove and lies along a traditional pathway
used by the original indigenous Djabugay people. The spectacular Barron Falls, further upstream, are
considered a sacred site. The famous Kuranda Railway and Skyrail Cableway also traverse sections of the
gorge. Stoney Creek on the southern side of the Gorge is home to one of North Queensland’s most beautiful
national parks, complete with isolated waterfalls and swimming holes in a tropical wonderland.

Contact details
Web: www.wanggulay.com
Phone: +61 7 4039 1461

LOCAL RESTAURANTS

Casmar Restaurant & Bar

If you are in the Palm Cove/Port Douglas/Cairns area and looking for seafood, then the Casmar cannot be
surpassed. With a Seafood Platter for 2 at $90 this is one of the cheapest in the area and certainly worth
every cent. With prawns, Barramundi, bugs, calamari and oysters, it is spectacular.

Address: Cr Harpa St & Williams Esplanade Palm Cove

Ph: (07) 4059 0013

Web: www.casmar.com.au

Nu-Nu Restaurant

Recline on oversized banquettes and watch the sheer silver and ice blue curtains waft in the breeze against
a backdrop of glistening sea views. If that isn't enough to put you in a peaceful frame of mind, the
professional and polished service and delicious taste sensations certainly will be. For a unique and delicious
breakfast, try the 'toastie' of poached rhubarb and apple on sweet challah bread with vanilla cream. Lunch
and dinner options are no less appealing. Among them, blue swimmer crab and avocado sandwiches,
roasted Spring Bay scallops or pork and bean-shoot egg-nets with pink pomelo (grapefruit) and a chilli
coconut caramel sauce.

Address: 123 Williams Esplanade, Palm Cove QLD 4879

Phone: (07) 4059 1880

Web: www.nunu.com.au

Apres Beach Bar and Grill

The friendly and inviting atmosphere of Apres Beach Bar & Grill has earned us the reputation of being one of
Cairns and North Queensland's premier meeting places, for both locals and visitors alike. Overlooking
beautiful Palm Cove beach, you can meet for a meal, or mingle over a drink and soak up the buzz that
defines the Apres style.

Address: 119 Williams Esplanade Palm Cove Queensland 4879 Australia

Ph: (07) 4059 2000

Web: www.apresbeachbar.com.au

Vivo Bar and Grill

Surrounded by elegant palms and majestic mellaleuca trees, the graceful white walls and turrets of Vivo's
Queensland colonial exterior provide a stunning, cool contrast to the warm, aromatic and colourful vibrance
of the interior. In the heart of the restaurant, the chic, stylish sunken bar forms a vibrant, animated hub.
Vivo's sparkling stainless steel open plan kitchen enables Head Chef Russell Molina to oversee the whole
restaurant, and also allows the delicious aromas of their gourmet cooking to waft tantalisingly on the gentle
Coral Sea breezes.

Address: 49 Williams Esplanade, Palm Cove QLD 4879

Phone: (07) 4059 0944

Web: www.vivo.com.au

Bella Baci

Bella Baci is and Italian style, seafood resataurant situated on Williams Esplanade, Palm Cove. The
restaurant boasts some of the finest food Palm Cove has to offer along with a fully licensed bar and the most
stunning ocean views across the Esplanade.

Address: 123 Williams Esplanade, Palm Cove QLD 4879

Phone: (07) 4055 3186

Web: www.bellabaci.com.au
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PROGRAM
Friday, 24 June 2011

Registration Opens
7:00 AM - 8:00 AM Temple 1 & 2 Courtyard

ISDS2011 Conference Scientific Program Start
8:00 AM - 8:00 AM Temple Rooms 1 & 2

Poster Session | with Breakfast
8:00 AM - 10:00 AM Sea Temple Restaurant
Lanie Alcausin

Clinical variability in Osteogenesis Imperfecta with calicification of interosseous membranes
(Ol Type V)  abs#051

Elena Andreucci
Rhole of the COL11A1 gene in hereditary arthro-ophthalmopathies.  abs#052
Michael Bober

Clinical Management of patients with Majewski Osteodysplastic Primordial Dwarfism, Type Il
(MOPDIl).  abs#053

Luisa Bonafe

Spondylo-Megaepiphyseal-Metaphyseal Dysplasia: severe neurologic manifestations from
cervical spine instability = abs#054

Erin Carter

Identification of Skin Abnormalities in Osteogenesis Imperfecta Patients by Magnetic
Resonance Imaging: A Pilot Study  abs#055

Denise Cavalcanti

Birth prevalence rates of osteochondrodysplasias (OCD) in South America (SA): an
epidemiologic study in a large population  abs#056

Jacqueline Cramb

“Let's Get Cracking”: Participation of children with osteogenesis imperfecta in extra-school
physical activity  abs#057

Sandeep Das

Growth and Body Proportions in Children with Achondroplasia and their Association with
Adverse Health Outcomes.  abs#058

Jane Estrella

Natural history of untreated Maroteaux-Lamy syndrome: Skeletal complications  abs#059
Maha Faden

Mutation of CANT1 causes Desbuquois Dysplasia  abs#060

Anita Inwood

Sibling comparison study of 7 years of enzyme replacement therapy for mucopolysaccharidosis
type VI starting at 8 weeks and 3.5 years of age.  abs#063

Penny Ireland

Functional performance in young Australian children with achondroplasia  abs#064
David Tunkel

Hearing loss in skeletal dysplasia patients  abs#065

Tiong Tan

Infantile systemic hyalinosis presenting as multiple joint pain  abs#097
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Welcome
10:00 AM
Ravi Savarirayan Temple Rooms 1 & 2

Invited Speaker Presentation |
10:00 AM - 11:00 AM Temple Rooms 1 & 2
Jim McGill
Current status and future challenges in the treatment of lysosomal storage diseases  abs#001

Platform session | (Clinical/Translational Science)
11:00 AM - 12:30 PM Temple Rooms 1 & 2
11:00am Luisa Bonafe
Cleft palate, chondrodysplasia and abnormal joint development associated with recessive
mutations in IMPAD1, the gene coding for the Golgi-resident nucleotide phosphatase,
gPAPP  abs#002
11:30am Carlos Bacino
FLNA mutations in terminal osseous dysplasia with pigmentary defects (TODPD)  abs#003
11:45am Sarah Smithson
Cantu Syndrome: Skeletal and other clinical features in 11 new patients  abs#004
12:00pm George Tiller
A novel syndrome with characteristic facial features, skeletal dysplasia and developmental
delay. abs#005
12:15pm David Rimoin, MD
Dynamic cervicomedullary cord compression and alterations in CSF fluid dynamics in children
with achondroplasia  abs#006

Lunch Break
12:30 PM - 3:00 PM Sea Temple Restaurant

Platform Session Il Part A (Clinical/Translational Science)

3:00 PM - 4:00 PM Temple Rooms 1 & 2

3:00pm Stuart Tompson
Dominant and recessive forms of fibrochondrogenesis resulting from defects in type XI
collagen  abs#007

3:30pm Shiro Ikegawa
CANT1 is also responsible for Desbuquois dysplasia, type 2 and Kim variant and has a founder
mutation common in Korean and Japanese  abs#008

3:45pm Elisabeth Jameson
A multicenter phase 3, randomized, double-blind, placebo-controlled study to evaluate the
efficacy and safety of BMN 110 treatment for mucopolysaccharidosis IVA (Morquio Syndrome) -
clinical study design  abs#009

Afternoon Tea/Coffee Break
4:00 PM - 4:30 PM Temple 1 Courtyard
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Platform Session Il Part B (Clinical/Translational Science)
4:30 PM - 5:30 PM Temple Rooms 1 & 2

4:30pm

4:45pm

5:00pm

5:15pm

Elena Andreucci

TRPV4 related skeletal dysplasias: a phenotypic spectrum highlighted byclinical, radiographic,
and molecular studies in 22 new families.  abs#010

Roberto Mendoza-Londono

Novel Ehlers-Danlos Syndrome caused by mutations in the CHST14 gene - Expanding the
Phenotype abs#011

Gen Nishimura
Cole-Carpenter syndrome as a severe skeletal dysplasia  abs#012

David Sillence
Osteogenesis Imperfecta 2011 understanding a genetically heterogeneous disorder - a clinical

and molecular synthesis  abs#013

Welcome Reception function
6:00 PM - 7:30 PM Lagoon Bar

ISDS 2011
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Saturday, 25 June 2011

Registration Opens
7:00 AM - 8:00 AM Temple 1 & 2 Courtyard

Poster Session Il with Breakfast

8:00 AM - 10:00 AM Sea Temple Restaurant
Michelle Fink
Fetal brain anomalies in skeletal dysplasias: “the brain predicts the dysplasia”?  abs#061
Elena Andreucci

Genotype-Phenotype correlations in type Il collagenopathies: analysis of 51
families.  abs#066

Michael Bober

Safety of flexion extension cervical MRI under anesthesia in children with skeletal
dysplasia  abs#067

Erin Carter
Case Report: Fraternal twins with Kniest dysplasia  abs#068
Denise Cavalcanti

Birth prevalence rates of osteochondrodysplasias (OCD) in South America (SA): an
epidemiologic study in a large population  abs#069

Sandeep Das

Head circumference for age curves in Australian children with cchondroplasia and the
association between head circumference and cervicomedullary compression.  abs#070

Penny Ireland

Population-based analysis of development of infants and young Australian children with
Achondroplasia  abs#071

Ok-Hwa Kim

CODAS (Cerebral, Ocular, Dental, Auricular, Skeletal) Syndrome: Detailed description of
radiological findings and new feature on brain MRl abs#072

Carrie Kollias

Coxa Vara and associated Salter Harris Il fractures of the femoral neck in osteopetrosis: A
report of two cases requiring Valgus osteotomies  abs#073

Shih-Chia (Jason) Liu

Orthopaedic management in Mucopolysaccharidosis paitents  abs#074
Christine Loo

Liver and pancreatic lesions in a case of short-rib polydactyly type 3.  abs#075
Roberto Mendoza-Londono

Expanding the phenotype of Perlecan disorders : De-novo microdeletion of chromosome region
1p36.12 involving HSPG2 with hemizygous HSPG2 mutation in a patient with
spondyloepimetaphyseal dysplasia  abs#076

Elena MONTI

A novel splicing mutation in FKBP10 in a patient with a moderate osteogenesis imperfecta
histologically classificable as Type VI  abs#077

Elena MONTI

Hypercalciuria and renal function in children affected by Osteogenesis Imperfecta  abs#078
Sarah Nikkel

Thanatophoric dysplasia at 26 years of age  abs#079

Gael E Phillips

The utility of fetal autopsy in the diagnosis of skeletal dysplasias  abs#080
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Invited Speaker Presentation I
10:00 AM - 11:00 AM Temple Rooms 1 & 2
John Bateman

Endoplasmic reticulum stress: A new player in the pathophysiology of skeletal
dysplasias  abs#014

Platform Session Il (Basic science/Human/animal models)
11:00 AM - 12:30 PM Temple Rooms 1 & 2
11:00am Michael Briggs
The unfolded protein response in chondrodysplasias; old friends and new players  abs#015
11:30am Antonio Rossi
Defective proteoglycan sulfation of the growth plate zones in the dtd mouse causes reduced
chondrocyte proliferation via an altered Indian hedgehog signalling  abs#016
12:00pm L. Legeai-Mallet
BMN 111, a CNP analogue, rescues femur growth and growth plate architecture in a severe
model of Fgfr3-related chondrodysplasia.  abs#017

Lunch Break
12:30 PM - 3:00 PM Sea Temple Restaurant

Platform Session IV (Basic Science/Human/animal models)

3:00 PM - 4:30 PM Temple Rooms 1 & 2

3:00pm Paul Lockhart
Loss of function of WDR35 causes short-rib polydactyly syndrome due to abnormal
ciliogenesis  abs#018

3:30pm C. O'Neill
BMN 111, a CNP analogue, promotes skeletal growth and rescues dwarfism in two transgenic
mouse models of Fgfr3-related chondrodysplasia  abs#019

4:00pm Yewande Alade
Surgical history, pain and function in skeletal dysplasia patients  abs#020
4:15pm David Coman

Primary and secondary defects in of post-translational modification and the
skeleton.  abs#021

ISDS Membership meeting
4:30 PM - 5:15 PM Temple Rooms 1 & 2

ISDS2011 Conference Dinner
6:45 PM - 10:00 PM Cairns Night Zoo
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Sunday, 26 June 2011

Registration Opens
7:00 AM - 8:00 AM Temple 1 & 2 Courtyard

Poster session Il with Breakfast
8:00 AM - 10:00 AM Sea Temple Restaurant

Michael Bober

Upper cervical fusion in children with morquio's syndrome: Medium and long-term
results  abs#081

Tim Cundy

Variable osteogenesis imperfecta phenotype resulting from a founder mutation in FKBP10 in
Samoa  abs#082

Julie Hoover-Fong
Cardiopulmonary phenotype of achondroplasia adults  abs#083
Penny Ireland

Medical management of children with Achondroplasia: Evaluation of an Australasian cohort
aged 0-5 years.  abs#084

Se-Hwa Kim
MPS screening in patients with orthopaedic problems  abs#085
Ok-Hwa Kim

Leg duplication with ipsilateral renal agenesis: A spectrum of congenital acrorenal
Malformation Syndrome  abs#086

Elena Monti
Vitamin d levels in idiopathic juvenile osteoporosis  abs#087
Elena Monti

Children and adolescents treated with neridronate for osteogenesis imperfecta: No evidence
of any osteonecrosis of the jaw  abs#088

Sulekha Rajagopalan
A new Australian case of raine syndrome  abs#089
Peter Simm

Report of infantile hypophosphatasia and possibility for enzyme replacement
therapy  abs#090

Sarah Smithson

Phenotypes in a mother and baby with campomelic dysplasia caused by a SOX9 splicing
mutation  abs#091

Reid Sutton
The Ol foundation linked clinical research centers longitudinal study  abs#092
Elizabeth Thompson

A family with an Arg134Cys mutation in COL1A1 and overlapping phenotypes of osteogenesis
imperfecta and ehlers-danlos syndrome.  abs#093

Meow-Keong Thong
Raine syndrome: case report and delineation in a Malaysian infant  abs#094
Peter Turnpenny

Short stature, clavicular hypoplasia, mild microcephaly and learning difficulties in a family
with deletion 17921.32-17921.33, giving rise to haploinsufficiency of the HOXB gene
cluster  abs#096

ISDS 2011

Page 14



Invited Speaker Presentation I

10:00 AM - 11:00 AM Temple Rooms 1 & 2
Sally Dunwoodie
Notch signalling makes its mark on spondylocostal dysostosis  abs#022

Platform Session V (mixed topics/late breaking news)

11:00 AM - 12:30 PM Temple Rooms 1 & 2
11:00am Melita Irving

Mutations in NOTCH2 cause Hajdu Cheney syndrome  abs#023
11:30am Bernhard Zabel

Genetic deficiency of tartrate-resistant acid phosphatase is associated with skeletal dysplasia,
cerebral calcifications and autoimmunity  abs#024

12:00pm Peter Turnpenny
Spondylothoracic dysostosis, spondylocostal dysostosis type 2, and the mutational spectrum of
MESP2  abs#025

12:15pm Andreas Zankl
The SKELETOME Project: Towards a community-driven knowledge curation platform for
Skeletal Dysplasias  abs#026

Maroteaux Award Presentation (sponsored by Biomarin)
12:30 PM - 1:00 PM Temple Rooms 1 & 2

ISDS2011 Conference Scientific Program End

Lunch Break
1:00 PM - 2:00 PM Sea Temple Restaurant
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SPONSORS & SUPPORTERS

BioMarin Pharmaceutical Inc.
105 Digital Drive

Novato, CA 94949

Contact: Kathie J. Ward, CMP
Phone (415) 506-6781

Email: kward@bmrn.com

Web: wvw.BMRN.com

BioMarin develops and commercializes innovative biopharmaceuticals for serious diseases and medical conditions.
Approved products include the first and only enzyme replacement therapies for MPS | and MPS VI and the first and only
FDA-approved medication for PKU. Visit wvw.BMRN.com to learn more.

Genzyme

Level 1 Building C, 12-24 Talavera Road
North Ryde

NSW 2113

Contact: Katerina Galluzzo

Ph: 02 9978 3900

Email: katerina.galluzzo@genzyme.com
Web: http://www.genzyme.com

One of the world's leading biotechnology companies, Genzyme has grown from a small start-up to a diversified
enterprise serving patients in 80 countries throughout the world. Genzyme has businesses focused on the needs of
patients seen by both private practice and hospital based specialists, including Enzyme replacement therapies for
lysosomal storage disorders, Renal and Transplant Medicine, Haematology/Oncology, Endocrinology and Orthopaedics.

Enobia

Contact: Julie Anne Smith
Phone: (001) 609-516-2400
Email: JSmith@Enobia.com
Web: www.enobia.com

Enobia Pharma Inc. is a private Montreal-based company focused on the development of therapeutics to treat serious
bone disorders for which there are no drug therapies currently approved. ENB-0040, an investigational drug for the
treatment of hypophosphatasia, is the Company’s lead program. For more information, please visit www.enobia.com.

POSSUMweb

Murdoch Childrens Research Institute
Contact: Dr Cathie Rose

Email: possum@mcri.edu.au

Web: www.possum.net.au

POSSUMweb is a dysmorphology database that can help with diagnosis of syndromes in patients and teaching about
syndromes. By providing a flexible search facility, POSSUMweb saves time and effort in researching and cross-
referencing syndrome information. The POSSUMweb database contains information on over 4000 syndromes, including
skeletal dysplasias and chromosomal disorders. There are over 30,000 images including photos, Xrays, diagrams, and
histology, with an extensive trait dictionary and atlas. POSSUMweb is available by annual subscription, with automatic
monthly data updates, and images updated annually. The images are downloaded on to your hard-drive, and data
accessed over the internet using a secure hardware key.

Short Statured People Of Australia
Contact: Rosemary Hobbs

Email: rosehobbs47@gmail.com
Web: www.sspa.org.au/

The Short Statured People of Australia (S.S.P.A.) is a non-profit, self-help organisation that provides support and
information for people of short stature (dwarfs) who don't (or won't) reach the height of 150 cm. (4"11") at maturity,
parents of short-statured people, siblings of short-statured people, and other interested members of the community. Our
main aim is to assimilate people of short stature into society with the goal of equality of education and social status, and
of employment opportunities. In 1981, the S.S.P.A. formed the National Medical & Scientific Advisory Board consisting of
medical specialists from both the Bone Dysplasia Clinics in Melbourne, Victoria and Sydney, New South Wales. In
subsequent years, the Board's membership has been extended to medical specialists from genetics clinics in other
states of Australia. Members of the Board make themselves available to S.S.P.A. members for expert advice as new
knowledge on the causes and management of bone dysplasias becomes known.
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ABSTRACTS

ORALS
001

CURRENT STATUS AND FUTURE CHALLENGES IN THE TREATME NT OF LYSOSOMAL STORAGE
DISEASES

J. McGill

Dept of Metabolic Medicine, Royal Children's Hospitdderston, Australia

The lysosomal storage disorders (LSD) are a grdugismrders resulting from impaired lysosomal eneyfunction or transport.

LSD are progressive, multisystem disorders withebis utero. A skeletal dysplasia is part of thieichl spectrum of many of the
disorders, including the Mucopolysaccharidoses (MRich | will use to illustrate the progress okthpy. The earliest therapy
aimed at altering the disease phenotype was bon@méaansplantation then later haemopoietic stethtcansplantation (HSCT),

particularly for Hurler syndrome (MPS IH).While s@ssful in correcting or improving many of the wad features of MPS IH, a

new set of skeletal problems were created. Enzyepacement therapy (ERT) has similarly significanthproved many of the

clinical features of the MPS disorders but poorgsaularised tissues such as bone and cartilage reapended suboptimally
because much higher levels of circulating enzymeeraquired to ameliorate bone pathology. Immuneramice improves the tissue
levels of enzyme. Animal studies indicate that reéahonset of therapy and higher doses improveskbketal response. Although
neonatal onset of therapy has been demonstratsel ttoe optimal time to start, skeletal responsemir disappointing. Attempts to
modify the enzyme so that bone tissue is targetae lencountered difficulties. To enable neonatal EfeGhniques have been
developed to diagnose the LSD by newborn scredmindg remains difficult to predict the diseaseex#ty in many of the disorders.
Combined ERT and HSCT have improved the outcome @vigtuals with MPS IH and recent murine MPS | resbalemonstrated

normalization of skeletal pathology with combinembnatal HSCT and gene therapy. More recent apprsdchherapy of the LSDs

include substrate inhibition, chaperone, stop-cod@u-through and gene therapies; however the gmobf delivering the therapy
to cartilage and bone applies for all of theseahms.
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CLEFT PALATE, CHONDRODYSPLASIA AND ABNORMAL JOINT D EVELOPMENT ASSOCIATED
WITH RECESSIVE MUTATIONS IN IMPAD1, THE GENE CODING FOR THE GOLGI-RESIDENT
NUCLEOTIDE PHOSPHATASE, GPAPP

L. Bonafe!, L. E.L. Vissers, E. Lausct, S. Ungef, A. B. Campos-Xaviet, C. Gilisserf, A. Rosst, M. Del Rosarid, H.
Venselaaf, U. Knoll”, S. Nampoothirf, M. Nair®, J. Sprangef, H. G. Brunner?, J. A. Veltmar?, B. Zabef, A. Superti-Furga®
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3pediatric Genetics, Centre for Pediatrics and Adalest Medicine, University Hospital Freiburg, Freiburgsermany
“Medical Genetics, Centre Hospitalier Universitaire Mdois, Lausanne, Switzerland

SDepartment of Biochemistry, University of Pavia, Rayltaly

SCentre for Molecular and Biomolecular Informatics, Rtboud University Nijmegen Medical Centre, Nijmegdvetherlands
"Center for Prenatal Diagnosis, Berlin, Germany

8Amrita Institute Of Medical Sciences and Research @en Cochin, Kerala, India

9Department of Pediatrics, Medical College, Calicut,rdl, India

We used whole exome sequencing to study threeithdils with a distinct condition characterized byps stature, cleft palate and
facial dysmorphism, congenital joint dislocatioasd chondrodysplasia with brachydactyly and a pacldteral deviation of the
fifth toes. Previous diagnostic hypotheses haduated diastrophic dysplasia and Desbuquois syndrooteDTDST and CANT1
mutation analysis was negative. Affected individuearried homozygous missense mutations in IMPAD&, gene coding for
gPAPP, a Golgi-resident nucleotide phosphatase thairolyzes phosphoadenosine-phosphate (PAP), tmroduct of
sulfotransferase reactions, to AMP. The mutatidfexted residues in or adjacent to the phosphatetbee site and are predicted to
impair enzyme activity. A fourth unrelated patievds subsequently found to be homozygous for a grem&ermination codon in
IMPADL1. Impadl inactivation in mice has previoublgen shown to produce chondrodysplasia with abrgoima formation and
impaired proteoglycan sulfation. This conditionafttwe propose to call chondrodysplasia with joiisiatation, gPAPP type, or
palato-gono-dactylic dysplasia) joins a growing temof skeleto-articular conditions associated wligfective synthesis of sulfated
proteoglycans, highlighting the importance of pogfigcans in the development of skeletal elemendisj@ints.

ISDS 2011 Page 17



003

FLNA MUTATIONS IN TERMINAL OSSEOUS DYSPLASIA WITH P IGMENTARY DEFECTS (TODPD)

N. Brunetti-Pierri 2, P. Piccold, M. C. Fernande?, A. M. Tello*, M. V. Torrado®, J. Garrido®, A. Cardinale?, I. Van Den
Veyver’, C. A. Bacind

Molecular and Human Genetics, Baylor College of Meitie, Houston, Texas, United States
2Department of Pediatrics, Telethon Institute of Getics and Medicine, Naples, Italy
3Department of Ob-Gyn, Baylor College of Medicine, Haian, Texas, United States
“Division of Genetics, Children’s Hospital Ricardo Getrez, Buenos Aires, Argentina
SDivision of Genetics, Children’s Hospital GarrahanBuenos Aires, Argentina

Terminal osseous dysplasia with pigmentary defeéB@DPD) is an X-linked syndrome with distal limbamalies and pigmentary
skin defects. We have previously described thigisyme in several females from a large, four-gemargiedigree. This condition
appears to be male lethal. The clinical presemtationsists of multiple limb anomalies including dirgdactyly, syndactyly,

camptodactyly, and distal digital fiboromatosis. @tlclinical features include hypertelorism, mukigrenula, and characteristic
punched-out pigmentary abnormalities over the faemporal regions, and scalp. The skeletal invokmims generalized with

osteopenia, methapyseal involvement, vertebrakfiatg, carpal coalition, and brachydactyly. Theenolar defect of TODPD has
been recently identified and it involves the geneogling for filamin A (FLNA). Affected patients hevbeen found to harbor a
unique splicing mutation (c.5217G>A) which activatecryptic splice site, resulting in a loss ofal6ino acids at the protein level.
The mutant allele is not expressed in patient fitasts and it has been only detected in fibromés.cé/e have identified the
¢.5217G>A mutation in affected members from thgiogl family in which TODPD was described. In aduit we have detected
the same mutations in three additional patientmftao independent pedigrees. Interestingly, theatimrt was absent in both
mothers, who either exhibited signs of the disemsgenerated two affected daughters both carryiegct5217G>A mutation. These
findings support in these two pedigrees the hymishef mosaicism for the mutated FLNA allele. Imsnary, we confirm that

TODPD patients carry the ¢.5217G>A mutation in Bi&A gene and we also found high prevalence of e@sa in this disorder.

TODPD thus represents yet another filamin A disordegyene associated with great genetic heterotyenei
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CANTU SYNDROME: SKELETAL AND OTHER CLINICAL FEATURE S IN 11 NEW PATIENTS

S. F. Smithson, C. M. Hall?, A. C. Offiah® L. C. Wilson*, M. M. Lees', S. P. Robertson, E. P. Kirk® A. Turner® V.
Shashi, M. N. Berry® C. S. Stanle§, A. D. Irving®, E. L. Wakeling'®, A. M. Ross?, D. J. Shear&, C. L.S. Turner®, I. J.
Scurr?
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®Department of Paediatric Dermatology, Our Lady’s @dien’s Hospital, Dublin, Ireland
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Cantl syndrome, a rare disorder of congenital hgipbdsis, characteristic facial anomalies, cardigatg and
osteochondrodysplasia was first described in 1982 ICant(. The pathogenesis of this rare autosomairéint condition is
unknown. In his original report Cantl described sildlings and two other unrelated patients. Thealadical findings included
broad ribs, platyspondyly, wide metaphyses, isalidp hypoplasia, small obturator foramen, bilate@a valga and generalised
osteopenia. Subsequent reports have shown markiedbility in the skeletal features.

We present the findings of a UK based study of Caytidrome, comparing the skeletal features of @w nases, with the 23
previously reported. We show progressive macrodgpinaour patients associated with thickening of ttalvarium, prominent
occiput and sclerosis of the skull base. Skeletaleys at different ages show the most consistadinfy is broad ribs and variable
findings include coxa valga, broad femoral necksiewschiopubic synchondrosis and delayed bone age.

We describe how the distinctive facial appearanadves with time and report several new findingsluling recurrent infections
with low immunoglobulin levels and gastric bleedimysome of our patients. The cardiac manifestatimelude patent ductus
arteriosus, septal hypertrophy, pulmonary hypeitenand pericardial effusions. They may follow anige course but of the 11
patients, 5 required surgical closure of the pateictus arteriosus and 1 patient pericardectomgglterm follow up of some of our
patients has shown a reassuring neuro-developnauitzdme and the emergence of an interesting bedi@tiphenotype.
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A NOVEL SYNDROME WITH CHARACTERISTIC FACIAL FEATURE S, SKELETAL DYSPLASIA AND
DEVELOPMENTAL DELAY.
G. E. Tiller®, A. N. Filosé, M. Lipson?, E. Okenfus$, R. S. Lachmari

'Genetics, Kaiser Permanente, Los Angeles, CA, Uniteate3t
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3Cedars-Sinai Medical Center, International SkeletayBplasia Registry, Los Angeles, CA, United States

We describe three male patients with a distinctiugdrome encompassing a skeletal dysplasia,
characteristic facial features, and developmergklyd Skeletal findings include patellar
dislocation, short tubular bones, mild epiphyseal metaphyseal changes, mild vertebral endplate
irregularity, exaggerated lumbar lordosis, bracleygs, short femoral necks and shallow
acetabular roofs. Facial features include epicdaftihds, hypertelorism, malar hypoplasia with
broad nasal bridge, anteverted nares, cleft paldbdid uvula, and synophrys. All of the patients
demonstrated pre-school onset of cognitive devetoyiail delay and an engaging personality. The
phenotype closely resembles that of four unrelatateés described by Bober et al (2008). We
propose that the constellation of findings repotietein constitutes a novel syndrome which
appears to exhibit an X-linked recessive inherigapattern.

(1) Bober MB, Mackenzie W, Nicholson L, Scott Three unrelated patients with a unique spondgleneetaphyseal dysplasia. 30th annual
meeting, Soc Bone Mineral Res, Montreal, Sept 2008.

DYNAMIC CERVICOMEDULLARY CORD COMPRESSION AND ALTER ATIONS IN CSF FLUID
DYNAMICS IN CHILDREN WITH ACHONDROPLASIA

D. Rimoin, MD, D. Mukherjee, MD, MPH, B. D. Pressma, MD, M. Danielpour, MD
Medical Genetics Institute, Cedars-Sinai Medical CentLos Angeles, United States

Introduction: In patients with achondroplasia, éeswmedullary junction compression may result irepl@pnea or sudden dearth. In
the past we had presented four patients with wargerervicomedullary compression with their cerViggine in flexed position. In
a retrospective review, we evaluated 20 children spgmptomatic cervicomedullary cord compressiorespnce of dynamic
alterations in canal diameter, and assess outcfoiesing decompression.

Methods: Pediatric patients with achondroplasia egwtral sleep apnea were referred for evaluatioié pediatric neurosurgery
program at Cedars-Sinai for possible cervicomeduli@compression. All patients underwent pre-opezdtiR imaging of the skull
base and cervicomedullary junction, with all paseseen from 2006 and beyond undergoing preoperatid postoperative cervical
spine MRI with flexion/extension CSF flow studies.

Results: Over a 1l1-year period, 20 patients withiagribsis of achondroplasia (mean age 77.3 montlesg iound to have
symptomatic cervicomedullary compression. Pre- post-operative MRI studies in flexion/extension wigBF flow studies were
completed in 14 out of 20 of these patients. Foramagnum stenosis was demonstrated in all 14 (100%) flexed position, but
with significant stenosis in only 9 out of 14 pati&64.2%) with the cervical spine in either thetna or extended position.

Post-operatively, all 14 patients had re-establehinof CSF flow ventral to the cord at the levelttod foreamen magnum in the
neutral, flexed, and extended positions. At follogr{mean time 3.4 years), all patients reportedifsdignt improvement in pre-
operative symptoms and were found to have modévatemplete resolution of central sleep apnea. @atent was taken back for
wound exploration, but no post-operative infectisrCSF leak was detected in this or any other piaitieour series.

Conclusion: There is a risk of dynamic cord compogssand alterations in CSF dynamics in childrenhwétchondroplasia.
Cervicomedullary decompression may be accomplisatadyswith significant clinical benefit and low nimdity.
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DOMINANT AND RECESSIVE FORMS OF FIBROCHONDROGENESIS RESULTING FROM DEFECTS IN
TYPE XI COLLAGEN

S. W. Tompsort®3 E. Ali Fageih®, M. Weis’, L. Ala-Kokko® J. T. Hecht, R. Miki'?3 T. Funari®, V. A. Funari®® L.
NevareZ?3 W. R. Wilcox®®, D. R. Eyre’, D. Krakow?%* D. H. Cohnt%°
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Fibrochondrogenesis is a severe recessively irdteskeletal dysplasia that can be caused by mnsatiothe gene encoding the
proal(XI) chain of type Xl collagenCOL11A1. The first of three cases reported here was tleetafl offspring of first cousins of
Saudi Arabian descent. Whole-genome SNP genotypintuded homozygosity at tl@OL11A1 locus, however the gene encoding
the prax2(XI) chain of type XI collagenCOL11A2, was present in the largest region of homozygoSigguence analysis identified
homozygosity for a splice site change that resuheekon skipping and implied deletion of 18 amamds within the triple helical
domain of pre2(XI). In cases two and three, sequence and higisitjetargeted array analyses were performedCfor11A1 and
COL11A2. In case two, heterozygosity for a 9-bp deletioexon 40 ofCOL11A2 was identified, which predicted a Gly-X-Y triplet
deletion within the triple helical domain of theop2(XI) chain. Neither parent carried the change amicrosatellite analysis was
consistent with parentage, which suggested thegehasas ale novo dominant mutation. In the third case, heterozytgdsir a 9-bp
deletion was identified in exon 44 @OL11A1, which predicted a deletion of a triplet withinettriple helical domain of the
proal(XI) chain. Mass spectrometry of cartilage ECM piag identified pral(XI) chains that harbored the triplet deletiomwing
that some mutant chains were incorporated into ¥peollagen molecules and secreted. However, mlaciicroscopy showed
RER inclusions as well as sparsely distributed ambiabally frayed collagen fibrils. These and predlyupublished results show
that the phenotype results from a combination déiced type XI collagen synthesis/secretion as aglhcorporation of structurally
abnormal type Xl collagen into the cartilage ECM.eTdata further demonstrate that fibrochondrogenemisresult from either
recessively- or dominantly-inherited mutations ittver COL11A1 or COL11A2.
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CANT1 IS ALSO RESPONSIBLE FOR DESBUQUOIS DYSPLASIA, TYPE 2 AND KIM VARIANT AND HAS
A FOUNDER MUTATION COMMON IN KOREAN AND JAPANESE
S. Ikegawd? J. Dat, T. Furuichi?, O. Kim® T. Chd", G. Nishimura®
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Desbuquois dysplasia (DD) is a recessively inh@ritendition characterized by short stature, geire@lskeletal dysplasia and
advanced bone maturation. DD is clinically hetermgris and at least two subtypes have been dissimgniibased on the presence
(type 1) or absence (type 2) of accessory metacagree. In addition, we have recently describedapparently distinct variant
without additional metacarpal bone but with shoetasarpals and long phalanges (Kim variant) (refBY the frontier study of the
Paris group (Ref. 2), mutations in the gene CANTdoeing calcium-activated nucleotidase 1 was idetiin DD type I. We tested
for CANT1 mutations in 11 subjects with DD from kigamilies (one type 1, two type 2, five Kim varta We identified eight
distinct mutations in seven families (one type e dype 2 and all five Kim variant): three were semse and five missense, all at
highly conserved amino acids in the nucleotidaseseosed regions. Measurement of nucleotidase #gcitiwi vitro showed that
missense mutations were all associated with logaraftion. Two mechanisms were considered for tss-of-function, failure of
secretion and loss of enzyme activity. Our resirtiicate that the clinical spectrum produced by CANfutations must be
extended to include distinct variants. While adudtitil metacarpal ossification centre has been uselistinguish subtypes of DD,
this sign is not a distinctive criterion to prediecé molecular basis of DD. Our results also rexeal676G>A in five families, which
were all East Asians (Japanese or Korean). To e@emicommon founder in the two populations, we tgreal dense SNP markers
of chromosome regions around the CANT1 mutatiortHerfamilies. We identified in all families a commbaplotype that ranged
up to 550 kb. The two unrelated carriers of theatioh in general populations in Korea and Japaitdcaiso have the haplotype. We
estimated the age of the founder mutation as ~1lyé@aes.

(1) Kim et al. Am J Med Genet 2010

(2) Huber et al. Am J Hum Genet 2009
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A MULTICENTER PHASE 3, RANDOMIZED, DOUBLE-BLIND, PL ACEBO-CONTROLLED STUDY TO
EVALUATE THE EFFICACY AND SAFETY OF BMN 110 TREATME NT FOR
MUCOPOLYSACCHARIDOSIS IVA (MORQUIO SYNDROME) — CLIN ICAL STUDY DESIGN

S. Chend, S. Jone$ C. Deckel, C. J. HendriksZ, E. Jamesof

'BioMarin Pharmaceutical Inc., Novato, United States
2Central Manchester University Hospital, Manchestésnited Kingdom
3Birmingham Children's Hospital, Birmingham, United Kindom

Introduction: MPS IVA is an inherited multi-systamilisorder caused by deficient activity Mfacetylgalactosamine 6-sulfatase
(GALNS) which leads to excessive and pathologi@$gsnal storage of keratan sulfate (KS). Skeleta jmmt abnormalities,
cardio-pulmonary complications, plus hearing argl&l impairments are common, resulting in decreasellirance and impaired
quality of life for patients. Enzyme replacemergrdpy (ERT) with recombinant human GALNS (BMN 11®@ynprovide treatment
benefit. A Phase 1/2 study with BMN 110 dosed af @.0, and 2.0 mg/kg/week for 3 consecutive 12-wpekods, has been
completed in MPS IVA patients; it is now in a contation phase (maximum: 84 weeks of treatment)rdngd performance on
endurance assessments (6 Minute Walk Test [6MWd]3aNlinute Stair Climb Test [3SMSCT]), most respirgtéunction tests, and
reduced urinary KS excretion were observed. Add#ily, pharmacokinetic results and-vitro studies using human Morquio
fibroblasts suggest potential utility of an evetjar-week dosing regimen.

Objective: To evaluate the relative safety anccaffy of BMN 110 when compared to placebo in MPS pAfients.

Methods : Patient eligibility criteria include &#ist 5 years of age, ambulatory, and a confirme8 MRA diagnosis. Patients will be
randomized to receive BMN 110 or placebo. Assesssrifrgndurance (6MWT and 3MSCT), urinary KS levats] safety (adverse
events, immunogenicity, tolerability) will be penfoed. Additional assessments include cardioregpiydtinction, hearing, quality
of life, and biomarkers of bone/cartilage metabnulis

Discussion: BMN 110 treatment, if proven safe afidotive, may provide substantial clinical benaiitce endurance and mobility
can be severely impaired in MPS IVA patients.

Conclusion: To date, this is the largest ERT tiaMPS patients, with expected enroliment of oved pétients from EU, Middle
East, Asia, and North and South America. The fiegtent was enrolled in February 2011. Specifidgtietails will be provided.
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TRPV4 RELATED SKELETAL DYSPLASIAS: A PHENOTYPIC SPE CTRUM HIGHLIGHTED
BYCLINICAL, RADIOGRAPHIC, AND MOLECULAR STUDIES IN 22 NEW FAMILIES.

E. Andreucci'? S. Aftimos’, M. Alcausin®, E. HaarP, W. Hunter®, P. Kannu’, B. Kerr®, G. McGillivray }, R. J. McKinlay
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Background: Th&RPV4 gene encodes a calcium-permeable ion-channeisthatiely expressed, responds to many differenuti
and participates in an extraordinarily wide ran@i@lysiologic processes. Autosomal dominant brabhim spondylometaphyseal
dysplasia Kozlowski type (SMDK) and metatropic dgsfa (MD) are three distinct skeletal dysplasi@écv share common clinical
features, including short stature, platyspondyhd progressive scoliosis.

Recently, mutations ifiRPV4 have been found to be responsible for these gkeletal phenotypes.

Methods and Results: We critically analysed theiacdihand radiographic data on 27 subjects from&2gilfes, all of whom had a
clinical diagnosis of one of the conditions desedtabove: 16 with MD; 9 with SMDK; and 2 with brgotmia. We sequenced
TRPV4 and identified 9 different mutations in 23 pati&nd previously described, and 5 novel. There wlerautation-negative
cases: one with MD and one with SMDK, both dispiayatypical clinical and radiographic features ttoese diagnoses; and two
with brachyolmia, with isolated spine changes ananetaphyseal involvement.

Conclusions: Our data confirm autosomal dominanthyalmia, MD, and SMDK as alleli€RPV4 skeletal dysplasias, and suggest
that these conditions represent a continuum ofriggweith areas of phenotypic overlap, even witktie same family. We propose
that AD brachyolmia lies at the mildest end of thp@ctrum and, since all cases described withdihgnosis and@RPV4 mutations
display metaphyseal changes, we suggest that & distinct entity but represents the mildest plygio expression of SMDK.
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NOVEL EHLERS-DANLOS SYNDROME CAUSED BY MUTATIONS IN THE CHST14 GENE -
EXPANDING THE PHENOTYPE

R. Mendoza-Londond? D. Chitayat’, W. Kahr®, A. Hinek? S. Blaset? L. Dupuis’? E. Goht, A. Howard? L. Mittaz®, A.
Superti-Furga®, S. Ungef, G. Nishimura®, L. Bonafée®
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Ehlers-Danlos Syndrome (EDS) is a heterogenouspgfudisorders characterized by varying degreesmfnective tissue
hyperextensibility. In 2010 a new type of EDS wasdatibed in patients of Japanese and of Turkislcem¢spresenting with
craniofacial characteristics, contractures andtjaimd skin laxity. All patients had mutations iret@HST14 gene coding for the
enzyme dermatan 4-O-sulfotransferase.

We present the detailed clinical findings in 2eaistof Afghani descent born to consanguineous paréhe patients presented with
multiple contractures, progressive joint and slkirity and hemorrhagic diathesis following minorutrza. Prenatal evaluation of
patient 2 identified possible Dandy-Walker varigmpminent amnion-chorionic separation, bilatetabdeet and clenched hands.
Platelet aggregometry and electron microscopy itedeaormal function and ultrastructure. Culturedditdasts produced normal
amounts of fibronectin and elastin but demonstrdae#l of collagen Il production, lack of extraeddr deposition of collagen |

fibers and a peculiar intracellular retention of l&gén |. Both patients were found to be homozygousifnovel missense mutation
in theCHST14 gene

The identification of two additional patients withis disorder raises awareness of the pan-ethro€itiye condition and expands our
knowledge regarding the clinical manifestations.r Gtudies show that the condition has to be consitén cases presenting
prenatally with clenched fists and amnion-choriepasation, that the facial features are charatierisgardless of ethnicity and the
bleeding diathesis in these patients are not theltref thrombocytopathy. We also expand the kndgéeregarding the collagen
abnormalities in this condition.
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COLE-CARPENTER SYNDROME AS A SEVERE SKELETAL DYSPLA SIA
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Cole-Carpenter syndrome (CCS; MIM 112240) is a rarerdes characterized by bone fragility and craniesyosis with striking
proptosis. Only a handful of cases have been regal), 2), 3). It was initially designated aga newly recognized type of
osteogenesis imperfecth. However, type 1 collagen analysis was normal.piésiously reported three sporadic patients, ane b
and two girls with a presumably lethal form of CC8tf@mes: pregnancy interruptions, neonatal degthwo identical cases were
also found in Prof. Sprangefs personal archive. The phenotype was initiallgtakenly reported as osteoglophonic dysplasia 5).
The consistent picture of the skeletal changesided not only craniosynostosis and generalizedbpstdga with mid-shaft femoral
fractures or bowing and bowed tibiae and fibulag, dso beaded ribs, misshapen clavicles, abnoymadle sacrosciatic notches,
and angel-shaped phalanges of the hands. We repmtthree additional cases withhe severe CCS phenotyple. The three
babies required intensive respiratory care in #m@natal period and subsequent tracheostomy, bstiadived and were successfully
weaned from assisted ventilation. One boy wasdtkaith bisphosphonate. Unfortunately, he fell iateegetative state as a result
of rapidly progressive increased intracranial pressvith tonsillar herniation at age 6 months. ®iteer patients, a 1-year-old girl
and a 3-month-old girl have been relatively welitWage, the distinctive findings of the clavicle®s, and ilia have been gradually
remodeled into a relatively normal shape.

(1) Amor DJ, et al. 2000. Am J Med Genet (A) 923-277

(2) Cole DEC and Carpenter TO. 1987. J Pedidlr 76-80

(3) Macdermot KD, et al. 1995. Clin Genet 487220

(4) Nishimura G, et al. 2006. Annual Meetingd®¥HG, New Orleans

(5) Stoss, et al., 1991. Pathologe 12: 161-166
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OSTEOGENESIS IMPERFECTA 2011 UNDERSTANDING A GENETICALLY HETEROGENEOUS
DISORDER — A CLINICAL AND MOLECULAR SYNTHESIS
D. Sillencé

!Genetic Medicine, University of Sydney, Westmeadstalia
“Connective tissue Dysplasia Management Service, ydbhildren's Hospital Network, Westmead, NSW, Ausira

Osteogenesis Imperfecta in 2011 is confirmed a®reetirally heterogeneous group of disorders. Adaauary 2011, various
phenotypes had been discovered to result from foogatin at least 12 different gene loci. The Ingiwonal Nomenclature
Committee(2009, published 2011) recommended thahsoire ready understanding by both clinicians afhssts it would group
the Ol Syndrome into 5 clinical categories plusuanber of rare specific syndromes, some of whickuiting Ol with Calcification
in Interosseous Membranes are presently of unknown pathogenesis.

Two phenotypesiNon-deforming Ol with Blue Sclerae (Ol type ) andCommon Variable Ol with Normal Sclerae (Ol type 1V) are
most frequently encountered in European populatidhe ‘classic' disorder Ol type |, which resultsnfi truncation mutations in
COLIAI or COLIA2 and activation of nonsense mediatiegtay, is highly associated with progressive migeatmally conductive)
hearing loss. As may be expected, patients with Comyfariable Ol, where the majority patients havesense mutations in type |
collagen genes, the unfolded protein response (lilP&tivated to varying degrees.

Missense and structural mutations in type | coltagenes result in phenotypes which fall into theheical categoriesCommon
Variable Ol, Progressively Deforming Ol and Perinatally Lethal OI. However with the latter two groups of disordeagfosomal
recessive subtypes contribute to the populatioguigacy and recurrence risks. In Africa and partSofith Asia, over 50% of
newborns with Ol have one of these autosomal raeesésorders. Mutations in loci which interferethviprolyl — 3' hydroxylation
are prevalent in African and Middle Eastern popatet. Mutations in genes coding for several distaudlagen chaperone processes
interfere with intracellular trafficking and mutatis in OSX/SP7 with mineralization.

Finally early treatment with Cyclic Intravenous Bigisphonates shows an almost compete preservatiskeldtal growth in some
patients, and biomechanical studies all indicas ttuality rehabilitation has a major role in carinig adverse outcomes such as
skeletal deformity.

014

ENDOPLASMIC RETICULUM STRESS: A NEW PLAYER IN THE P ATHOPHYSIOLOGY OF SKELETAL
DYSPLASIAS

J. Bateman
Cell Biology, Development and Disease, Murdoch ChildseResearch Institute, Parkville, VIC, Australia

Tissue-specific extracellular matrices (ECM) arec@ufor normal cartilage and bone development famdtion, and mutations in
ECM genes result in a wide range of skeletal dysgmad/utations cause dysfunction by combinationsamaf mechanisms. Firstly,
secretion of the mutated ECM components can be eeddog mutations affecting synthesis or structuratations causing cellular
retention and/or degradation. Secondly, secretiomutant protein can disturb crucial ECM interactpstructure and stability.
Moreover, recent experiments suggest that endopdaseticulum (ER) stress, caused by mutant misfold&@M proteins,
contributes to the molecular pathology. The re&atbontribution of each of the intracellular andragéllular components to the
pathophysiology will depend on the mutation and W context dependant. In most cases it would déety that both gain-of-
function unfolded protein response (UPR) conseqigeand alterations to the ECM, either by reducedesiecr, altered interactions
or composition will contribute to the disease metsi. Developing a detailed understanding of ERsstUPR networks activated
in chondrodysplasias may provide a basis for nesaieutic strategies. Schmid chondrodysplasia autmsomal dominant disease
caused by mutations in the hypertrophic chondrooyaekerCol10al, and characterized by dwarfism and hypertrophiwezgZ)
elongation. We previously reported two mouse moleking the phenotypic hallmarks of Schmid chodgsplasia, and exhibiting
endoplasmic reticulum (ER) stress in the HZ duedostitutive expression of misfolding proteins bypbstrophic chondrocytes
(Rajpar et al., PLoS Genetics 5(10):e1000691) .firee(Schmid) bears a disease-causing N617K nartdti Col10al. The second
(Cog) carries &Col10al promoter-driven transgene encoding a misfoldingnfef thyroglobulin. That both models exhibited
identical phenotypes demonstrated the central itapoe of ER stress in the disease pathology. Her¢pak a holistic approach to
study the signaling networks involved in respondiadnypertrophic chondrocyte ER stress. We micredigzl HZs from Schmid,
Cog, and wildtype mice, and amplified and interredathe RNA by microarray analyses. In both mutahisse analyses revealed
strikingly similar UPRs, involving upregulation ofatecular chaperones and foldases to enhance ERdotdipacity, upregulation
of ER associated degradation (ERAD) to enhance didpdsnisfolded proteins, and downregulation ofretad proteins to reduce
ER protein load. Chop/Cebpb signaling, often a maokexpoptosis, was upregulated in both models. TUHgESitive hypertrophic
chondrocytes were detected in the Schmid and Cogtlrplates, although active Bax and Bim (cell deathcationers) were not
detected by immunohistochemistry. To examine tliecef of ER stress on chondrocyte differentiatiwa,analyzed the expression
of genes identified by further microarray analyassdefining the wildtype proliferative zone (PZ),the Schmid and Cog HZs.
These analyses revealed that chondrocytes in thantngrowth plates fail to undergo complete hypaty due to partial retention
of the PZ phenotype, accounting for the HZ elorayatiharacteristic of Schmid chondrodysplasia.
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THE UNFOLDED PROTEIN RESPONSE IN CHONDRODYSPLASIAS;, OLD FRIENDS AND NEW
PLAYERS

M. Briggs, C. Hartley, K. Pirog, M. Fresquet, P. Bé, S. Edwards, B. Gualeni
Faculty of Life Sciences, University of Manchestédanchester, Great Britain

Growth plate chondrocytes undergo a highly cooteithgrocess of proliferation, hypertrophy and apsigtand disruptions to this
process lead to a heterogeneous group of genstiasis known as the chondrodysplasias. At eadh stagaturation chondrocytes
synthesise and secrete structural proteins thaheoeporated into the extracellular matrix. Th@mssion of mutant forms of these
proteins, such as COMP and matrilin-3, in pseudoadioplasia (PSACH) and multiple epiphyseal dysplgsi&D), causes
endoplasmic reticulum stress and can induce anded@rotein response (UPR).

We have shown using genetically engineered mousieln@f PSACH-MED that the induction of ER stressptigh the expression
of mutant COMP and matrilin-3, can directly affedioadrocyte phenotype, cause growth plate dysplasid dwarfism.
Interestingly, although these mouse models all@xER stress, different UPR pathways are activatatldppear to be gene and/or
mutation specific.

The expression of mutant matrilin-3 causes protetention and a classical UPR characterised by fheegulation of BiP and
members of the protein disulphide isomerase famitjuding two novel genes, CRELD2 and ARMET, which é&vanly recently
been implicated in ER stress. Similarly, the expogsof a mutated, but secreted form of COMP (p.T5850Mbk0 causes
conventional BiP-mediated UPR.

In contrast, the expression of a retained form oftamt COMP (p.D469del) causes increased chondragyo@tosis that is not
associated with a conventional UPR or CHOP-mediataptosis. Instead, the accumulation of mutant C@iises upregulation
of Igfbp3 and down regulation oPrdx2, suggesting that oxidative stress and mitochohdréliated apoptosis are important
disease-causing mechanisms.

It is not clear in these archetypal examples ofgmged ER stress, whether the UPR is chondrocyteqiee or a significant cause
of distress. Answering this fundamental questiol &xplain the initiation and progression of skeledlysplasias, provide essential
insight into disease mechanisms and identify paktiterapies.

016

DEFECTIVE PROTEOGLYCAN SULFATION OF THE GROWTH PLAT E ZONES IN THE DTD MOUSE
CAUSES REDUCED CHONDROCYTE PROLIFERATION VIA AN ALT ERED INDIAN HEDGEHOG
SIGNALLING

F. De Leonardig, M. Facchini*, B. Gualent, A. Monteleoné, R. Tennt, G. Cetta, A. Superti-Furga?, A. Forlino®, A. Rosst

!Department of Biochemistry, University of Pavia, Rayltaly
’Centre Hospitalier Universitaire Vaudois, Universitf Lausanne, Lausanne, Switzerland

Mutations in the sulfate transporter geB€L26A2, lead to cartilage proteoglycan undersulfatiorultesy in chondrodysplasia in
humans; the phenotype is mirrored in the diastomhyjisplasia dtd) mouse. It remains unclear whether bone shorteaimg)
deformities are caused solely by changes in thilage matrix, or whether proteoglycan (PG) undiasion affects also signalling
pathways involved in cell proliferation and diffatation. Therefore we studied macromolecular siafein the different zones of
thedtd mouse growth plate and these data were relatgobtath plate histomorphometry and proliferationlgsia.

A 2-fold increase of non-sulfated disaccharidedid animals compared to wild-type littermates in tlesting, proliferative and
hypertrophic zones was detected indicating chotidrsulphate PG undersulfation; among the threeegahe highest level of
undersulfation was in the resting zone. The chondeo proliferation rate, measured by bromodeoxynédlabelling, was
significantly reduced in mutant mice. To furtheadicterize the proliferation defect expression|kewéthe main genes involved in
the cell cycle were considered and sulfation swdié femoral head cartilage demonstrated that thifaton defect affects
chondroitin sulphate PGs, but heparan sulphate MMB#&h are often involved in cell signalling, werermally sulphated.
Immunohistochemistry of thédtd growth plate demonstrated that PG undersulfaticiné extracellular matrix alters the distribution
pattern of Indian hedgehog (lhh), a long range mogen required for chondrocyte proliferation anéfedéntiation; in fact
incubation of dtd chondrocytes with recombinantilmkitro rescued the normal proliferation phenotype.

These data suggest that chondroitin sulphate P@rsuifation causes reduced chondrocyte prolifendticdhe proliferative zone via
the lhh pathway, therefore contributing to redulced) bone growth imltd mice.

Work supported by Fondazione Cariplo and the FEGrdGrow” project, LSHM-CT-2007-037471.
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BMN 111, A CNP ANALOGUE, RESCUES FEMUR GROWTH AND GROWTH PLATE ARCHITECTURE
IN A SEVERE MODEL OF FGFR3-RELATED CHONDRODYSPLASIA .

F. Lorget!, N. Kaci?, J. Pend, C. Benoist-Lasseli, L. Tsuruda®, C. O'Neill*, A. Munnich?, L. Legeai-Mallef’

'Pharmacological Sciences, BioMarin Pharmaceuticaldn Novato, California, United States
2Hopital Necker-Enfants Malades, INSERM U781-Universitaris Descartes, Paris, France

Achondroplasia, the most common form of dwarfisnirmans, is characterized by a defect in endoclabbdne growth due to an
activating mutation in the Fibroblast Growth FadReceptor 3 (Fgfr3), a transmembrane tyrosine kinaseptor. Fgfr3 activation
decreases chondrocyte proliferation and differéintideading to a growth deficit. The proximal bensuch as the femurs, are most
severely affected. C-type natriuretic peptide (CNPRhember of the natriuretic peptide family, reges endochondral bone growth
by inhibiting Raf-1, a Fgfr3 downstream signalingdiag¢or. Targetedin vivo overexpression of CNP or continuous infusion of CNP
were shown to rescue the impaired bone growth sbdein a mouse model of achondroplasia. However, Ghétt half-life
hampered its use as a therapeutic agent. To overtioershort half-life of native CNP, BioMarin devedolba CNP analogue, BMN
111, with increased half-life allowing daily subaneous administration. BMN 111 pharmacological #gtivas characterized in an
ex vivo model of severe achondroplasia (FGf3°"* mice'). Femurs were isolated from wild-type afidifr3*"“* embryos
(embryonic age E16.5) and were incubated for 6 ddts BMN 111 (right femur, 18 to 10°M) or with vehicle (left femur).
Culture media were replaced every two days. A sicarit increase in bone length was observed at@fedl10°M (p < 0.01) dose
concentration range along with a restoration ofptft@iferative and hypertrophic zones of the gropthite. In addition, significantly
greater bone length gain was observed at tifeab@ 10'M concentrations in thEgfr3*“* femurs in comparison to the wild-type
femurs ( +71-86% for the Fgff¥’®"* femurs and +51% for the wild type femurs, respety). BMN 111 incubation rescued the
endochondral ossification process of proximal bomiéls a severe achondroplastic phenotype.

(1) Pannier S, Couloigner V, Messaddeq N, Elm&lergés M, Munnich A, Romand R, Legeai-Mallet Ictikating Fgfr3 Y367C mutation causes
hearing loss and inner ear defect in a mouse najadiondrodysp

018

LOSS OF FUNCTION OF WDR35 CAUSES SHORT-RIB POLYDACTYLY SYNDROME DUE TO
ABNORMAL CILIOGENESIS

D. J. Amor?, E. Fitzpatrick®, H. S. Mountford®, P. Mill1, M. Bahlc® E. A. Hall*, C. J. Bromhead, K. Popé&, M. A. Reijns*, S.
Aftimos®, R. Savarirayarf, M. B. Delatycki, I. J. Jacksor, P. J. Lockhart*

'Bruce Lefroy Centre, Murdoch Childrens Research Instigy Melbourne, VIC, Australia

2Victorian Clinical Genetics Service, Murdoch ChildrerResearch Institute, Melbourne, VIC, Australia
3Bioinformatics, Walter and Eliza Hall Institute, Melburne, VIC, Australia

“Human Genetics Unit, MRC, Edinburgh, United Kingdom

SNorthern Regional Genetics Service, Auckland, New Zeal

The short rib-polydactyly (SRP) disorders are ardogienous group of autosomal recessive lethal skelgsplasias characterised by
short ribs and limbs. The presence of additionaiad| features such as abnormal viscera, cranindnpalate can be used to classify
the disorders into specific subtypes. We previoiggntified a family with an unclassifiable SRP ttliisplayed laterality defects
suggestive of ciliary dysfunction (1). We performadkage and SNP analysis on five family memberd igientified a single region
at chromosome 2p24.1 that was homozygous by descaffected family members. CNV analysis identifeeiomozygous deletion
within the linkage peak that disrupted the WDR35eg#vDR35 encodes a novel highly conserved protein with Homoto known
cilial proteins. Immunocytochemical analysis losai WDR35 to the cilial axoneme and basal body ofrobfibroblasts, however
cilia were completely absent in fibroblasts deriiedm SRP patients. Targeted disruptionvadr35 in the mouse resulted in
abnormal cilia, randomised laterality, polydactsiyd neural tube defects.

Mammalian cilia transduce essential signals duemdpryonic patterning and the mutant phenotype sigdedeficits in hedgehog
(Hh) signalling contributed to disease pathogend3imntitative real-time PCR analysis confirmed tfawnstream effector genes,
such asPtchl and Glil, were not responsive to Hh signalling in either FdEderived from mutant mice or patient fibroblasts.
addition, ultrastructural analysis indicated an itidal role for WDR35 in regulating ciliary membmartrafficking during
mammalian development. Homology modelling revead&iking similarities in the protein structure of DR35 and the coat
complexes COPI, COPII and clathrin. This analysisgested a molecular basis for the observation thaations inWDR35 can
give rise to the distinct clinical phenotypes obshrib-polydactyly and Sensenbrenner syndrome.

(1) Kannu P et al (2007) AJMG Part A 143:26073
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BMN 111, A CNP ANALOGUE, PROMOTES SKELETAL GROWTH A ND RESCUES DWARFISM IN TWO
TRANSGENIC MOUSE MODELS OF FGFR3-RELATED CHONDRODYS PLASIA

F. Lorget!, N. Kaci?, J. Pend, C. Benoist, F. Di Roccd, E. Mugniery?, S. Bullens, S. Bunting’, L. Tsuruda®, C. O'Neill*, A.
Munnich? L. Legeai-Mallet®

'Pharmacological Sciences, BioMarin Pharmaceuticaldn Novato, California, United States
2Hopital Necker-Enfants Malades, INSERM U781-Universitaris Descartes, Paris, France
*Translational Biology, BioMarin Pharmaceutical Inc, Wvato, California, United States

Although FGFR3-related chondrodysplasia were idieatiimore than 20 years ago, no effective treatmangésavailable and
therapeutic interventions are limited to surgicedgedures. Achondroplastic patients display a shiature with disproportionate
shorter proximal bones, narrow trunk and macrocgpfide severity of the phenotype ranges from nfifglpochondroplasia) to
severe (achondroplasia) and lethal (thanatophgpldsia) depending on the point mutation. C-typeiaretic peptide (CNP) is
considered to be a potential therapeutic agent usecaf its inhibition of Fgfr3 downstream signalingargetedin vivo
overexpression of a CNP transgene or continuousiorilof native CNP were shown to rescue the impdimete growth in a mouse
model of achondroplasia. To overcome the shortlHalbf native CNP, BioMarin developed a CNP anaiegBMN111, with an
increased half-life allowing daily subcutaneous adstration. BMN111 pharmacological activity was cheerized in two
transgenic mouse models of Fgfr3-related chondmldgi. In the Fgft¥® R mouse modé] the transgene expression is restricted to
the chondrocytes while it is ubiquitously expresiethe Fgfr3*6’“* mouse modél A more severe phenotype is observed with the
Fgfr3"*67C"* (shorter bones, pronounced prognathism and redifesgan). The mice received daily subcutaneousimigtrations of
BMN111 from 6 days of age in the Fgff8’ mice and three weeks of age in the Fgi*% mice, supporting both achondroplastic
and hypochondroplastic pediatric populations. Th&3**’ mice were treated for 10 days at dose levels u@Ofb ug/kg. The
Fgfr3®3*°R mice were treated for 5 weeks at dose levels uBtbug/kg. Overall, the treatment was well tolegatA dose related
increase in the axial and appendicular skeletons measured in both models (~5-10% increase in tgk Hose groups).
Normalization of bone age and growth plate architecwas observed in the Fgff8’“ mice. Based on these data, BMN111 is a
potential therapeutic agent for achondroplasiatgmbchondroplasia.

(1) Naski MC, Colvin JS, Coffin JD, Ornitz DMeRression of hedgehog signaling and BMP4 expressigrowth plate cartilage by fibroblast
growth factor receptor 3. Development. 1998 Dec(2254977-88

(2) Pannier S, Couloigner V, Messaddeq N, Elm@lergés M, Munnich A, Romand R, Legeai-Mallet Ictikating Fgfr3 Y367C mutation causes
hearing loss and inner ear defect in a mouse najadiondrodyspla
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SURGICAL HISTORY, PAIN AND FUNCTION IN SKELETAL DYS PLASIA PATIENTS
J. Hoover-Fong? Y. Alade'? D. Tunkel, T. Yost, M. Ain?

'Greenberg Center for Skeletal Dysplasias, Johns HiogkUniversity, Baltimore, Maryland, United States
2Johns Hopkins University, Baltimore, Maryland, UniteStates

Background: A cross-sectional survey was designessess the relationship between surgical hispaip, and physical function in
skeletal dysplasia patients.

Methods: This online, anonymized survey was adsedtto 3000+ Little People of America member hoakizh

Results: 417 individuals (277 adults, 140 childré®7 males, age 27.1(19.7) yrs; 250 females, 328 }9s) participated. 89.2%
had 1 of 9 common diagnoses; 54.4% with achonds@pl@d 38 adults, 89 children). 76.5% could climfight of stairs and 73.6%
walk 1 city block. Of 135 achondroplasia adults,788 could climb 1 flight and 77.9% walk 1 block. 280 adults, 22.6% walked
for <10 min. By the Bleck Scale, walking was impbgsinot functional in 11.2% of adults and 10.5% evebomebound. 3.9% of
adults were non-mobile/unable to move around ar®9were limited to the immediate area. 90.6% ofltadoould toilet
independently, 90.3% bathe and dress, 82.3% codiddsework, and 79.4% grocery shop. By the Brief Ralex, 71.1% of adults
had more than mild pain with an average (i.e. leastt in 24 hrs, overall, now) pain score of 350§ (O=none, 10=worst
imaginable). Pain interfered with sleep in 61.3% &ife enjoyment in 69.1%. Pain score increasedh witcreasing mobility and
walking ability. There were 2.29 (achon), 2.19 (byp2.11 (pseudo), 2.63 (DD) and 3.80 (SEDC/Knibsigk surgeries per 100
patient-years, and 4.16 (achon), 5.00 (hypo), §88udo), 4.00 (DD), and 3.95 (SEDC/Kniest) tympsoroyg tubes placed per 100
patient-years. More spine and extremity surgeriesevassociated with decreased mobility and walkipigity, and increasing age
was inversely correlated with walking ability. Aged weight were also statistically significantlgheér in those with poor mobility.
Conclusion: This survey suggests some short stakeletal dysplasia patients have considerable palyBmitations, pain, and a
relatively high prevalence of surgical interventioh longitudinal study is needed to ascertain theooology of events in the
complex interplay among surgery, pain and phydigadtion.
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PRIMARY AND SECONDARY DEFECTS IN OF POST-TRANSLATIO NAL MODIFICATION AND THE
SKELETON.
D. Comart, R. Savarirayar?

!Metabolic Medicine, The Royal Children's Hospital, Bbane, Australia
2Genetic Health Services Victoria, Melbourne, VIC, Aualia

Post-translational modification (PTM) of proteins @ssential for normal cellular function. Primanydasecondary defects in
glycosylation result in various skeletal phenotypEsis paper reviews these phenotypes and theihamgms. Defects in glycan
assembly and processing, (congenital disordersyobgylation CDG), are a protrean group of condi$sioThe skeletal involvement
is under-diagnosed and ranges from osteopenianapr skeletal dysplasias (resembling Kniest). Titiexpected given that many
key celluler components of bone and connectivei¢issndergo glycosylation e.g. pro-collagen, andSHLING (Small Integrin-
Binding Ligand, N-linked Glycosylation) family. Elated lysosomal enzymes have been observed in ithen s¢ CDG-la patients
perhaps reflecting missorting, defective uptakeremluced stability of the enzymes as a secondamgerjuence of the defective
glycosylation thus contributing to the reportedaltssis multiplex phenotype of CDG.

Galactosaemia is another inborn error of metaboiismhich osteopenia is common place among teesaed adults irrespective
of pubertal function. Secondary defects in glycaacpssing occur in galactosaemia and have beewlagi@st to modulate the
neurological phenotype, and perhaps also the b@meagk. Mutations in theGFR-3 receptor underlie primary skeletal dysplasia
phenotypes eg hypochondroplasia. Mutations affgctive intracellular domain induce premature reaeptwosphorylation and
inhibit receptor glycosylation, suggesting that rpagure receptor tyrosine phosphorylation of theiveateceptor inhibits its
glycosylation. Abnormal glycosylation in Galactosaa triggers an unregulated unfolded protein resppmwhich in turn modifies
the cellular and biochemical phenotype.

Aberrant golgi trafficking mechanisms have also rbediscovered in primary skeletal dysplasia phernedgygncluding

achondrogenesis type 1A (GMAP-210: is required tfoe efficient glycosylation and cellular transpaift multiple proteins),

spondyloepiphyseal dysplasia tarda (TRAPPC2; a coemoof the trafficking protein particle (TRAPP) ias tethering complex)
and osteoarthritis (matrilin-3; mutations lead fstutbed golgi trafficking). This work suggests tthratention of proteins in the
endoplasmic reticulum plays a role in skeletal t3sip pathogenesis.

022

NOTCH SIGNALLING MAKES ITS MARK ON SPONDYLOCOSTAL D YSOSTOSIS
S. L. Dunwoodié? D. B. Sparrow"?

!Developmental Biology, Victor Chang Cardiac Researchtlge, Darlinghurst, NSW, Australia
2St Vincent's Clinical School, University of New Soutales, Kensington, NSW, Australia

Somites are the precursors of the vertebral colirhry segment from the presomitic mesoderm (PSkt)ithcaudally located and
newly generated from the tailbud. Somites formynchirony on either side of the embryonic midlineaimeiterative manner. A
molecular clock that operates in the PSM drives thiterative process. Genetic manipulation in rapebick and zebrafish has
revealed that the molecular clock controls thevagtbf the Notch signalling pathway in the PSMsRiption of the molecular clock
impacts on somite formation causing abnormal vealekegmentation (AVS). A number of dysmorphic symdes manifest AVS
defects. Spondylocostal dysostosis (SCD) is caugadutation in genes associated with the Notch siiggaathway: SCD typel is
caused by mutation in the Notch inhibitory ligantll3; SCD type2 by mutation in the Notch target g&fieSP2; and SCD type3
by mutation in the Notch target gene and Notch-fiyotj glycosyltransferase LFNG. Most recently ayigasity mapping
identified mutation in another Notch-associated egeHES7. HES7 is a direct target of Notch signgllend functions as a
transcriptional repressor to indirectly inhibit Mbtsignalling during somite formation. Analysisrofitant proteins is undertaken to
define the functional consequences of mutationgohrclusion, defects in Notch signalling are atfthrefront of AVS and this has
been established using a combination of human gemoapping and mutagenesis in mouse.
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MUTATIONS IN NOTCH2 CAUSE HAJDU CHENEY SYNDROME

M. D. Irving !, M. Simpsorf, M. Gray* E. AsilmaZ, D. Dafol?, P. AnThames Skeletal Dysplasia GpS. Robertsofd, W.
Drake®, R. Trembath?

!Department of Clinical Genetics, Guy's and St ThorhB#{S Foundation Trust, London, United Kingdom
°Division of Medical and Molecular Genetics, King's @ege London, London, United Kingdom
Endocrinology, St Bartholomew's Hospital, London, Uil Kingdom

4Paediatrics, Dunedin School of Medicine, Duneding¥ Zealand

SPanThames Skeletal Dysplasia Group, London, Unitétigdom

Hajdu Cheney syndrome (HCS) is a rare, autosomal rdorhi multisystem disorder of progressive bone ieitls characteristic
physical features including craniofacial and derstahormalities, renal tract anomalies and mild toderate short stature. In
addition, there are consistent radiographic fingjmgost notably progressive acro-osteolysis. Sianit morbidity arises secondary
to generalised osteoporosis of childhood onsetndgJsin exome sequencing strategy in three unreldt@8 kindreds, sequence
variants were identified in the terminal exonNaftch2. By direct sequencing, disease causing mutatidihsprfined to the terminal
coding Notch2 exon were identified in a further 11/12 unrelaté@S families. All mutations are predicted to leadptemature
truncation of Notch2 with either disruption or loskthe C-terminal PEST proteolytic recognition sence, the absence of which
has previously been shown to increase Notch siggallndeed, a protein of the size of the predictachcated NOTCH2
intracellular domain in primary skin fibroblasteiin an affected individual heterozygous for the ioitaF2091SfsX4 was detected.
The significance of these findings in further ursd@nding bone development and maintenance, asawéiie wider implications of
the molecular contribution to the aetiology of agterosis will be discussed.

024

GENETIC DEFICIENCY OF TARTRATE-RESISTANT ACID PHOSP HATASE IS ASSOCIATED WITH
SKELETAL DYSPLASIA, CEREBRAL CALCIFICATIONS AND AUT OIMMUNITY

E. Lausch, A. Janecké, M. Bros®, S. Ungel B. Zabel, A. Superti-Furga®*

Centre for Pediatric and Adolescent Medici, Univessbf Freiburg, Freiburg, Germany

2Department of Pediatrics Il and Division of Human @etics, Innsbruck Medical University, Innsbruck, Atria

®Department of Dermatology, University Medical Centdohannes Gutenberg University, Mainz, Germany

4Department of Medical Genetics, Centre Hospitalieniersitaire Vaudois, Lausanne, Switzerland

Vertebral and metaphyseal dysplasia, spasticitly egtrebral calcifications, and strong predispositmautoimmune diseases are the
hallmarks of the genetic disorder spondyloenchoaghplasia (SPENCD). We mapped a locus in five capsaeous families to
chromosome 19p13 and identified mutations AGP5, which encodes tartrate-resistant phosphatase PJR& 14 affected
individuals and showed that these mutations ab@istyme function in the serum and cells of affedtelividuals. Phosphorylated
osteopontin, a protein involved in bone reabsorpéind in immune regulation, accumulates in serumewand cells cultured from
TRAP-deficient individuals. Patient-derived denidritells exhibit an altered cytokine profile and anore potent than matched
control cells in stimulating allogeneic T cell pfetation in mixed lymphocyte reactions. These figs shed new light on the role
of osteopontin and its regulation by TRAP in thehpgenesis of common autoimmune disorders. Phalogicomodulation of
osteopontin may thus provide a novel therapeutiteafor diseases like systemic lupus erymathosdshauitiple sclerosis.
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SPONDYLOTHORACIC DYSOSTOSIS, SPONDYLOCOSTAL DYSOSTOSIS TYPE 2, AND THE
MUTATIONAL SPECTRUM OF MESP2

P. D. Tumpenny', M. Oweng, K. Stal€, E. Yound, S. Phadké, I. C. Verma®, O. Braaterf, M. Nielser?, L. Bonafé®, A. S.
Cornier’, S. Ellard®

IClinical Genetics, Royal Devon & Exeter Hospital, Exet Great Britain

2Medical Genetics, Sanjay Gandhi Postgraduate Instét of Medical Sciences, Lucknow, India
3Medical Genetics, Sir Ganga Ram Hospital, New-Delkmidia

“Medical Genetics, Ullevaal University Hospital, @sINorway

5Clinical Genetics, Leiden University Medical Centéreiden, Netherlands

5Division of Molecular Pediatrics, Centre Hospitaliddniversitaire Vaudois, Lausanne, Switzerland
"Public Health and Pediatrics, Ponce School of Meidie, San German, Puerto Rico

8Molecular Genetics Laboratory, Royal Devon and Exekéospital, Exeter, United Kingdom

The mesoderm posterior MESP2) gene (MIM 605195) is a key component of the Natignalling pathway and is integral to the
determination of segmental boundary formation imalaskeletal development. It is a small gene of xdrs with a bHLH
transcription domain located within the first exdmere are two main phenotypes associated wittssaa mutations in thRIESP2
gene that affect all vertebral segments. Firstiyild form of spondylocostal dysostosis type 2 (SED@IM 608681), with limited
truncal shortening and good lung capacity. Secqritly severe phenotype of spondylothoracic dysiss{€d D), giving rise to the
crab-like radiological appearance of the chest,etomes lethal in early childhood. We here descailfell range of publishedMn J
Hum Genet 2004;74:1249-54Am J Hum Genet 2008;82:1334-41 ) and unpublished mutations alaleggiie phenotypes, where
detail is available. Two SCD02 cases were showrate lthe same 4 bp duplication mutation (c.500_503d1Gly169fs) in exon 1
which results in an altered reading frame and amptere termination codon in exon 2, whilst the otbase is a compound
heterozygote for missense mutations within the bHidrhain. STD cases generally had frameshift or eleses mutations in exon 1
that result in a truncated protein that is susbéptio degradation by the nonsense-mediated ded®iD] pathway. In general,
therefore, there appears to be a genotype-phenatypelation depending on the mutational site arftetver NMD occurs.
However, one severe but non-lethal phenotype isoaggous for a deletion (c.776delC, p.Pro259fs) tesiilts in an altered reading
frame with a termination codon at 480 in exon 2hisTnewMESP2 data in man extends our understanding of the ablthis
developmental gene and aids recognition of the STD/&xial skeletal phenotypes.

(1) Am J Hum Genet 2004;74:1249-1254

(2) Am J Hum Genet 2008;82:1334-1341
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THE SKELETOME PROJECT: TOWARDS A COMMUNITY-DRIVEN K NOWLEDGE CURATION
PLATFORM FOR SKELETAL DYSPLASIAS
A. Zankl?, T. Grozé, Y. Li3, H. Ziamatin?, R. Pauf, J. Hunter?

1UQ Centre for Clinical Research, The University of Qeresland, Brisbane, QLD, Australia
2School of ITEE, The University of Queensland, BrisbeanQLD, Australia
3Clayton School of Information Technology, Monash Ureérsity, Melbourne, VIC, Australia

The Nosology of Genetic Skeletal Disorders repressére main hub for structuring and retrieving kefprmation about skeletal
dysplasias. It provides a classification of theodiers, based upon a shared understanding amonexglests, in addition to a
shallow grouping by common clinical-radiographic adicteristics and/or molecular disease = mechanism.
In parallel, several systems enabling case stud@&smgement and fostering knowledge exchange betd@eain experts have been
developed (e.g., ESDN). Their main role is to preendiagnosis support via interactive discussiormwéler, their functionalities
rise only to the level of a discussion forum antklany real support for advanced features, likigiengng information about similar
cases. In addition, while the knowledge is intigafliy present in the communication process, nowelifigs cannot be directly
reflected in the Nosology, due to its inflexibleure.

The continuous adoption of Semantic Web technotogi@wv allows us to transform the Nosology into aengdynamic and well-
grounded formalism. In this new context, the SKECBME project aims at developing an ontology for iome dysplasias domain,
to enable knowledge consolidation and to createnapcehensive overview of the domain by adjoiningesal aspects describing its
inherent complexity.

The SKELETOME project also plans to build an onggtdbased community-driven knowledge curation platfdhat will enable
collaborative input, sharing and re-use of dataiafamation among experts. The goal is to prowadeentral access point to a rich
skeletal dysplasia knowledge base, supported byldwel features, such as user and group-basedsaaoesprivacy control. At the
same time, from a high-level perspective, the amisgd pool of case studies will enable statistiofrence for knowledge
discovery purposes or computer-assisted diagnesially, the use of the ontology as foundationalding block will lead a more
straightforward and quicker incorporation of nogiedcoveries into the overall bone dysplasia dorkamwledge.
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CLINICAL VARIABILITY IN OSTEOGENESIS IMPERFECTA WIT H CALICIFICATION OF
INTEROSSEOUS MEMBRANES (Ol TYPE V)
L. Alcausin®, A. Siafarikis?, C. Munns®, D. Sillencé

Ynstitute of Human Genetics, University of the Plipines, Manila, Philippines
2Endocrino|ogy, Princess Margaret Hospital for Childre Perth, WA, Australia
3Bone Health, Sydney Children's Hospital Network, Wesiad, NSW, Australia

The association of Osteogenesis Imperfecta wittelptpstic callus following a fracture was first delsed by Battle and Shaddock
in 1908. In the intervening years this type of @kltbeen redescribed by independent groups restuttiagnumber of proposed
names for the disorder. At the 2009 Internationahfénclature Committee, the entity was named Ostasgemmperfecta with
Calcification of Interosseous Membranes.

Three children have been referred in the past A@syand four other patients are known through wtatton. The three Australian
children had their first fractures prenatally irsea 1 and 2 and at 3 years. The diagnosis of @I\fypas suspected on radiographic
finding of exosteal hyperostosis of the medial leordf the radius and ulna in all cases and confiriime one by iliac crest
histomorphometry. Contracture of the elbows was @agyadn 2 patients from a young age (< 1 year).tBild dislocation of the
radial heads was noted in all three patients. Thiloieen developed explosive hyperplastic callug (bhase 1: diagnosed birth, hc at

6y 9 mo) and (case 2: diagnosed at birth, hc at 7 years). All 3 patients had normal sclerae and normahteBOL1A1 and COL1A2
molecular testing was performed in case 1 and wasa. There was no family history of an affectedhiese 3 cases. In case 3, the
patient's father has a similar elbow dislocatiohdiberwise no other clinical or radiologic featsire

The explosive hyperplastic callus bears a strilsimgjlarity to the explosive new bone formation s@epatients with Fibrodysplasia
Ossificans Progressiva. The endosteal hyperostosie medial borders of radius and ulna also app&athe medial borders of
tibia and fibula as seen in our two older patiefitseese families shed new light on the clinical &hiiity, pathogenesis and medical
management of this often missed type of Ol.

052

RHOLE OF THE COL11A1 GENE IN HEREDITARY ARTHRO-OPHT HALMOPATHIES.
L. Staderini', E. Andreucci?, E. Lapi?, C. Di Stefand, M. Digilio*, M. Patricelli®, L. Garavelli®, S. Giglid"? M. Genuardi'?

!Department of Clinical Physiopathology, University Blorence, Florence, Italy
°Genetics Unit, Meyer Children's Hospital, Florencetaly

3Neonatal Intensive Care Unit, Umberto | Hospital, Mera Inferiore, Italy
“Medical Genetics Unit, Bambino Gesu Children's HosditlRCCS, Rome, ltaly
S6Medical Genetics, Diagnostics and Research Unitn$affaele Spa, Milan, ltaly
5Department of Paediatrics, S. Maria Nuova Hospit&eggio Emilia, Italy

Type Xl collagen is one of the elements which citunst the fibrils in cartilage and many other tigsult is an heterotrimer, made of
three different chains, encoded by genes COL2A1, A@lland COL11A2.

Mutations in the COL11A1 gene have been describethase of type 2 Stickler syndrome and Marshaltleyme. They are both
autosomal dominant disorders with many common featwcular involvement, with a very high grade pigoand an augmented
risk of retinal detachment; joint hypermobility amdthropathy; typical facial features and heariogsl of a variable degree of
severity.

We analysed the COL11A1 gene in18 patients withrdmm@ophthalmopathy and a negative COL2A1 analysfs.identified 5 new
variants, never described in literature, which wesepresent in 150 control DNAs, and 2 new ex@NPs.

The data confirm that in patients with an arthréibglmopathy and negative COL2A1 analysis, COL11Athéscandidate gene to
be analysed. The choice between these two genesdsh® made on the basis of an accurate ophthatfitoissessment, since we
know that slightly different features of the vitteocan orient towards a specific diagnosis; unfately, though, this is not always
possible, especially after a retinal detachmentar@ady occurred.
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CLINICAL MANAGEMENT OF PATIENTS WITH MAJEWSKI OSTEO DYSPLASTIC PRIMORDIAL
DWARFISM, TYPE Il (MOPDII).

M. Bober', A. L. Duker?, T. Ketterer?, L. S. Bicknelf, I. Huang-Doran®, L. Holmes Jrl, R. K. Semplé, C. A. Wis¢, A. P.
Jacksorf

YduPont Hospital for Children, Wilmington, DE, Unite®tates

2nstitute of Genetics and Molecular Medicine, WegteGeneral Hospital, Edinburgh, Scotland, United Kilpm
®Institute of Metabolic Science, University of CamHge, Cambridge, United Kingdom

“Texas Scottish Rite Hospital for Children, Dallas, TKnited States

Microcephalic primordial dwarfism (MPD) is a clas&disorders characterized by IUGR, poor postnataivth and microcephaly.
Majewski osteodysplastic primordial dwarfism tydgMOPD Il) is one of the more common conditionghin this group. Aside
from the classic features of MPD, individuals withOPD Il have an increased risk for cerebrovascudliaease and insulin
resistance. MOPD Il is caused by mutations in thcpntrin (PCNT) gene and is inherited in an auttdaecessive manner. To
help determine associated medical problems, an IRBoapd Primordial Dwarfism Registry at the duPontpital for Children
was created. This registry has thus far enrolleg&ficipants, in whom a subset have confirmed P@NTations.

Specialized growth curves from individuals enroliledhe registry with confirmed PCNT mutations h&esn constructed. Expected
average gains have also been calculated. Thessulggast growth rates are at least half of thopeagd for a typical child.

Cerebrovascular disease, including moyamoya disssad@neurysms, are common. Screenings with MRA/CTéhebrain should
begin at diagnosis and continue every 12 to 18 hmtitereafter to permit early detection of thesaedd@ns. If diagnosed in the
early stages, revascularization and aneurysm tegdtoan be performed safely and effectively.

Insulin resistance is associated with MOPDII and @fien progress to frank diabetes. Yearly scregtdhs should begin by 5 years
of age and include: hemoglobin A1C, insulin levésting blood sugars, liver functions and lipid files. If changes are present,
appropriate follow-up and management plans cannif@emented. It does appear that these patientomdspell to an oral
antihyperglycemic medication like metformin.

A yearly CBC should also be obtained as some chijdrspecially post-pubertal girls, have developesh@a. Furthermore, it does
appear that baseline platelet counts may be ekkvate clinical significance of this remains todegtermined.

(1) Hall JG, Flora C, Scott Cl Jr., Pauli RMngka Kl. Majewski osteodysplastic primordial dwanfi type 1l (MOPDII): natural history and
clinical findings. Am J Med Genet A. 2004 Sep 19ARL):55-72.

(2) Bober MB, Khan N, Kaplan J, Lewis K, Feiriat@A, Scott Cl Jr, Steinberg GK. Majewski ostequlgstic primordial dwarfism type Il (MOPD
I): expanding the vascular phenotype. Am J Medébén 2010 A

(3) Huang-Doran, I. et al. Genetic Defects imtdém Pericentrin Are Associated With Severe InsRigsistance and Diabetes. Diabetes. 2011
Mar;60(3):925-935. Epub 2011 Jan 26.

(4) Rauch A, et al. Mutations in the pericen{fRCNT) gene cause primordial dwarfism. Scienc@82beb 8;319(5864):816-9. Epub 2008 Jan 3.
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SPONDYLO-MEGAEPIPHYSEAL-METAPHYSEAL DYSPLASIA: SEVE RE NEUROLOGIC
MANIFESTATIONS FROM CERVICAL SPINE INSTABILITY

L. Bonafe!, E. Ribeiro Valadares, D. Carvalhd’, C. E. Speck-Marting, S. Nampoothir®, Y. Alanay®, E. Mihci’, M.
Meradiji 8, Y. Van Bever, A. B. Campos-Xavief, L. Mittaz-Crettol *, G. Mortier®, A. Superti-Furga®, M. E.H. Simorf

Division of Molecular Pediatrics, Centre Hospitaligdniversitaire Vaudois, 1011 Lausanne, Switzerland
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In Spondylo-Megaepiphyseal-Metaphyseal DysplasiaM®; MIM 613330), there is overgrowth of the limkfingers and toes that
contrasts with progressive shortening of the nexktaunk. The combination of radiographic findingarge epiphyses of the long
bones, supernumerary epiphyses at the phalangssntatissification of the pubic bones, and undéiedsvertebrae with sagittal
clefting - is pathognomonic and explains the chhiphenotype of long limbs and short trunk. We repere on the incidence of
severe neurologic manifestations in SMMD. Of sixigrets whom we surveyed, five had neurologic diseasluding spasticity or
tetraplegia, finger contractures and delayed mdéwelopment. Four patients had severe swan-neckrdity of the underossified
cervical spine (“kyknodysostosis”), and a furthatipnt had cervical myelopathy acquired at birtbaose of cervical instability.
SMMD is caused by recessive mutations in the BAPXKX3-2) homoebox gene. All patients included in atudy (three
previously reported, Hellemans et al, Nat Gene@92@nd four new ones) were homozygous for mutationBBAPX1 (NKX3-2)
that caused either frameshift and premature tetioims or, in one family, an amino acid substitatigithin the highly conserved
homeodomain, confirming that SMMD is associatedgiss of function of BAPX1. The diagnosis of SMMBosild alert about the
risk of severe complications from cervical spingtatility and deformation.

ISDS 2011 Page 31



055

IDENTIFICATION OF SKIN ABNORMALITIES IN OSTEOGENESI S IMPERFECTA PATIENTS BY
MAGNETIC RESONANCE IMAGING: A PILOT STUDY

E. M. Carter?, C. L. Raggid, K. W. Fishbeir®, S. P. Doty, M. Kim?, L. Spevak, N. Pleshkd, R. G. Spencet
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3Analytical Microscopy Laboratory, Hospital for SpetdiSurgery, NY, NY, United States

“National Institute of Aging, National Institutes oHealth, Baltimore, MD, United States

STissue Imaging and Spectroscopy Laboratory, CollegéMechanical Engineering, Temple University, Phialphia, PA, United
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Osteogenesis imperfecta (Ol) is a group of gergiorders characterized by bone fragility and fesgufractures. Diagnosis is
based on clinical and radiological criteria andréasingly through genetic test results. Most irdlials have a type | collagen
abnormality.

Our hypothesis is that magnetic resonance imagmMBIlY can detect skin abnormalities that correlat¢hwdl genotype and
phenotype. We collected data with the objectivedatérmining whether 1.MRI can differentiate betwskim from Ol and control
subjects, and 2.MRI analysis is supported by contiposil analysis by Fourier transform infrared imagspectroscopy (FT-IRIS)
and dermis phenotype across patients of all ages.

Three mm full-thickness forearm skin biopsies fromman Ol (n=10) and control (n=9) subjects werdyaea by MRI (T, T, and
magnetization transfer ratio (MTR), and apparenstfiorder rate, X); FT-IRIS (proteoglycan, collagen); and histologica
measurements (major collagen fiber bundle lengitithwand angle relative to the epidermis).

Qualitative findings within the Ol group correlatedth the severity of clinical phenotype for all&ging modalities. Epidermal and
dermal layers were thinner in Ol patients compadoedontrols. Averaged univariate MRI parameterstifier entire skin depth were
dominated by heterogeneity within the dermis, with significant differences seen between Ol androtFT-IRIS revealed
qualitative differences in the dermis of Ol commhate controls; however, quantitative values fortpoglycan and collagen tended
to decrease with age in all samples. Histologicsdsnrements showed no significant differences lestvad and controls.

We conclude that FT-IRIS is sensitive to the preseartd severity of Ol in human skin. There is anraigted change in FT-IRIS
parameters in both Ol and controls. Non-destructinvariate MRI analysis did not distinguish betwegpups based on full-
thickness parameter averages. However, further sensitive multivariate analyses may detect diffees between Ol and control
samples.

(1) Bi X, Yang X, Bostrom MP and Camacho NP. fi@utransform infrared imaging spectroscopy inigagtons in the pathogenesis and repair of
cartilage. Biochim Biophys Acta 1758: 934-941, 2006

(2) Camacho NP, West P, Torzilli PA and Mendefs&. FTIR microscopic imaging of collagen and peaflycan in bovine cartilage. Biopolymers
;62 (1):1-8 62: 1-8, 2001.

(3) Idy-Peretti I, Bittoun J, Alliot FA, Richar@B, Querleux BG and Cluzan RV. Lymphedematous akihsubcutis: in vivo high resolution
magnetic resonance imaging evaluation. J InvesnBtx JID - 042

(4) Laurent D, Wasvary J, Yin J, Rudin M, Pell& and O'Byrne E. Quantitative and qualitativeeasment of articular cartilage in the goat knee
with magnetization transfer imaging. Magn Resondim@ J
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BIRTH PREVALENCE RATES OF OSTEOCHONDRODYSPLASIAS (O CD) IN SOUTH AMERICA (SA):
AN EPIDEMIOLOGIC STUDY IN A LARGE POPULATION
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’Dept de Genética Laboratério de Epidemiologia de fdaiacdes, Universidade Federal do Rio de Janeirog Be Janeiro, Rio
de Janeiro, Brazil

3Direccién de Investigacion, CEMIC: Centro de Educacidfédica e Investigaciones Clinicas, Buenos Aires, BueAgr®s,
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SLaboratério de Epidemiologia de Malformagfes Congésit Instituto Oswaldo Cruz, Fundagéo Oswaldo Cruz, RioJdeeiro,
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The osteochondrodysplasias (OCD) birth prevalente o& 2.0/10,000 is underestimated. This study din® assess OCD
epidemiology using a large population in SA witle tEBCLAMC (a case-control, collaborative hospital-lobhgeogram for birth
defects) data. All OCD cases from ECLAMC files bdmetween 2000-2007 were revised and diagnosis rainkéigle evidence
levels, taking level 1 as gold-standard, havinglale X-rays or DNA test. GraphPad InStat™3.0 waed for statistical analysis,
and significance was defined as p value < 0.05.cBarparative analysis all controls born in the saexdod were used. Prevalence
rates are shown by 10,000 births. After excludiBgrém 536 ascertained cases, the prevalence ## 496 births was 3.2 (Cl 2.9 -
3.5). Lethal cases were 50% (245/491 — 65 stilibilus 180 cases with early neonatal death). Rietiagnosis was made in 73%
cases. Among the 210 cases from level 1, the m&D @roups according the ISDS were: G-24(0l) — 338% Ol-Il); G-
1(FGFR3) — 29.5% (56% Thanatophoric D); G-2(Collag¢n- 6.7% (29% Achondrogenesis 2); G-17(Bent bore8Y6 (71%
Campomelic D); G-7 (SRP) — 5.7%. The prevalence @fnlain OCD types were: Ol — 0.72 (0.59 — 0.87); Btawhoric D — 0.47
(0.36 — 0.59); and Achondroplasia — 0.45 (0.3456).Paternal age (31.2 yo), parity (2.6) and cogsinity rate (5.4%) were all
increased in cases (p < 0.001). Birth weight (2,4P8vas lower in cases, however differences wenadgust for gestational age
over 31 weeks (p < 0,001). In conclusion, the OCpral prevalence rate of 3.2 per 10,000 found seente more real than the
usually cited value of 2.0. This study also indésat high rate of prenatal OCD diagnosis in SA, iomefd the overall high infant
morbimortality, and the association with paterrgg.a-inally, a high parity and rate of parentalsamguinity was observed.
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“LET'S GET CRACKING”: PARTICIPATION OF CHILDREN WIT H OSTEOGENESIS IMPERFECTA IN
EXTRA-SCHOOL PHYSICAL ACTIVITY

J. Cramb
Physiotherapy Department, Royal Children's Hospit8risbane, QLD, Australia

Physical activity is important for cardiovasculénéss, bone health, weight control, and psychaaeell-being. The Australian
Physical Activity Guidelines for Children and Youtbcommend at least an hour per day participatinghéuerate to vigorous
physical activity, and not more than two hours plgycomputer games, watching TV, or non-educatiartatnet use.

Children with osteogenesis imperfecta (Ol) can tsgeificant impairments in all domains — body fuans and structures, activity,
and participation according to the InternationalsSification of Function. Many children with Ol réee bisphosphonate therapy to
reduce fracture rate and pain and increase bonsitdenortical bone width, and porosity. The treatrinshould also facilitate

improvement in their physical function and actiyithough parents may still restrict their child&ity to reduce the risk of

fracture.

A pilot study was undertaken to explore the pgrtiibn of Queensland children with Ol in recommehdgtra-curricular physical
activity. Fifteen children (9 female) were includedthe study (mean age 10.7; range 6-16 yearsdicipation was measured using
the Children's Assessment of Participation and En@yt (CAPE), designed to assess participationigute activities for children
with and without disabilities aged 6 to 21 years.

The children engaged in a broad range of activitidh a median CAPE diversity score of 25. There wawe involvement in
recreational, social, and skill-based activitieanttphysical and self-improvement activities. Theemsity of participation ranged
from a median of 4.0 (physical activities) to 5rBcfeational activities) on a 1-7 scale. High Ievel enjoyment for all types of
activity were recorded. However, there were majtfeidences between children in all scored itemigteel to Ol type, age, sex, and
family factors.

The study provides a foundation for understandiagigipation of children with Ol which can assiseir families and service
providers in planning activities that encouragévagparticipation.
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GROWTH AND BODY PROPORTIONS IN CHILDREN WITH ACHOND ROPLASIA AND THEIR
ASSOCIATION WITH ADVERSE HEALTH OUTCOMES.

S. Dag, F. Collins, L. J. Tofts!

Kids Rehab, The Childrens Hospital at Westmead, SydiN§W, Australia
2Clinical Genetics, The Childrens Hospital at Westme&ydney, NSW, Australia

Introduction: The adverse effects of overweight abdsity have been well described for the genesplijation. We are unable to
use this knowledge to improve the health of peepte Achondroplasia due to the lack of a definitiohoverweight and obesity,
with current definitions based on Body Mass Index (Bb&ing inappropriate to apply because of theeddfifices in growth and body
proportions in Achondroplasia. Excess body weightt anly poses a risk for obesity related complmagi such as hypertension,
dyslipidaemia and insulin resistance, but also Achioplasia specific complications including spircahal stenosis, knee pain,
osteoarthritis, lower back pain and obstructiveglapnoea [1, 2].

Methods: We conducted a retrospective chart reviewproduce weight for age and BMI for age growth vesr for
Australian children with Achondroplasia, and to etaetine the association between weight or BMI and plmations of
Achondroplasia.

Results: 126 medical records were reviewed whicluited 63 males and 63 females with Achondropla&iawth measurements,
complications and additional descriptive data vextteacted. A total of 1204 weight for age pointd 4409 BMI for age points were
obtained, and the LMS method used to produce theo#rad percentile curves. Statistical correlatietween weight and/or BMI
and medical complications will be performed.

Conclusion: It is important that the relationshipvilen excess body weight and complications in ofiidvith Achondroplasia is
defined to allow us to determine values for oveglieiand obesity in the population. A threshold weeitpr age or weight for
height/BMI at which risk of adverse health outcormeseases needs to be determined through prospesttidies.

(1) Hoover-Fong JE, Schulze KJ, McGready J, Bair, Scott Cl. 2008. Age-appropriate body massxnd children with Achondroplasia:
interpretation in relation to indexes of height. Ar€lin Nutr 88

(2) Hunter AGW, Hecht JT, Scott Cl. 1996. Stadd&/eight for Height Curves in Achondroplasia. Arildd Genet 62: 255-261.
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NATURAL HISTORY OF UNTREATED MAROTEAUX-LAMY SYNDROM E: SKELETAL
COMPLICATIONS
J. F.G. Estrelld!, K. Devine', M. Tchan?, D. Sillencé

!Department of Genetic Medicine, Westmead Hospitalestmead, NSW, Australia
’Department of Genetic Medicine, University of Sygn&ydney, NSW, Australia

Mucopolysaccharidoses (MPS) type VI (Maroteaux-La@®yydrome) is due to mutations in the gene encoftingrylsulfatase B
leading to reduced or absent enzyme activity. Memox-Lamy Syndrome may present from birth (sevena¥ through to later life.
Patients with attenuated forms of MPS VI are propabore common than previously thought and havemier musculoskeletal
disability plus a variety of non-skeletal complicats. We describe a patient who was diagnosed amtimtermediate late onset form
of mucopolysaccharidoses at the age of seven asudt 10f later investigation of mild joint contrao¢ and chest deformity. Her
diagnosis was later confirmed as MPS Type VI. Hirdtaheight was 147 cm. She had mild skin thickgrand did not have corneal
clouding. She was a university graduate in Psyaynd had worked as a counsellor. She developeitaemyelopathy with
spinal canal stenosis necessitating decompressithe age of 35 years. A further posterior fosseodgression was needed at 43
years. By the age of 45 she had severe dysplastinges in both hips with avascular necrosis andimed) a right total hip
replacement. The spine was remarkable for multygigebral endplate irregularities and dysplastianges. There was marked
limitation of movement of all joints but she wasl@pendently mobile. Significant valvular heart dise required replacement of her
aortic and mitral valves at the age of 36 yeare @iderwent comprehensive review at the age ob 484ess suitability for enzyme
replacement therapy but she passed away unexpeptéall to initiation of therapy at 51 years of age

MUTATION OF CANT1 CAUSES DESBUQUOIS DYSPLASIA
M. A. Faden', F. Al-Zahrani?, D. Arafah®, F. S. Alkuraya’, F. S. Alkuraya®

!pediatrics / Genetic section, King Saud Medical CiRiyadh, Saudi Arabia

Genetics, King Faisal Specialist Hospital and Resdafenter, Riyadh, Saudi Arabia

3pediatrics, Maternity and Children’s Hospital, Maklia Saudi Arabia

“pediatrics, King Khalid University Hospital and Celfje of Medicine, King Saud University, Riyadh, Saddabia
*Anatomy and Cell Biology, College of Medicine, Alfaisahiversity, Riyadh, Saudi Arabia

Desbuquois dysplasia is an autosomal recessivdadyaharacterized by severe growth restriction distinct hand and proximal
femur appearance in addition to cognitive impairtndine critical interval for this disease has beeapped to 17g25.3 using
homozygosity mapping. We have identified a newbwith classical features of the disease whose pamrarg first cousins.
Assuming genetic homogeneity of this disorder, werenvable to narrow the critical interval to a regitat only contained 10
annotated genes by combining the results of ourdzggosity mapping with those of others. Serial seging of the genes
contained within the interval revealed a 5 bp digilon in Calcium-Activated Nucleotidase 1 gene (CANTconsistent with the
very recent report by Huber et al. [Huber et a00@); Am J Hum Genet 85:706-710]. This report camére role of CANT1 in the
causation of this dysplasia and demonstrates tijfe yalue of even single cases in the setting oétiesily homogeneous disorders
when homozygosity mapping is used .

(1) Abu Safieh L, Aldahmesh M, Shamseldin H, itam M, Shaheen R,

(2) Aldahmesh MA, Abu Safieh L, Alkuraya H, Alhi A, Shamseldin H,

(3) al-Gazeli LI, Aziz SA, Bakalinova D. 1996eEbuquois syndrome in an Arab

(4) Anderson CE, Bocian ME, Walker AP, LachmarRRnoin DL. 1982. A

(5) Beemer FA, Kramer PP, van der Harten HJaf@isrLJ. 1985. A new

(6) Desbuquois G, Grenier B, Michel J, Rossighol966. Nanisme chondrodystrophique

(7) Faivre L, Le Merrer M, Al-Gazali LI, AusenhdG, Bitoun P, Bacq D,

(8) Gillessen-Kaesbach G, Meinecke P, Ausems Nt@hen M, Albrecht B,

(9) Huber C, Qules B, Bertoli M, Chami M, Fradif Alanay Y, Al-Gazali LI,

(10) ShohatM,Lachman R, Gruber HE, Hsia YE, @slMS,Witt DR, Bodell A,

ISDS 2011 Page 34



061

FETAL BRAIN ANOMALIES IN SKELETAL DYSPLASIAS: “THE BRAIN PREDICTS THE DYSPLASIA"?
M. Fink*?3 R. Palma Diag® G. McGillivray 2*

!Medical Imaging Department, The Royal Children's Hadsal, Melbourne/ Parkville, VIC, Australia

2Fetal Medicine Unit, The Royal Women's Hospital, Melbrne/ Parkville, VIC, Australia

3Radiology, The University of Melbourne, Melbourne&Fkyville, VIC, Australia

4Genetic Health Services Victoria, Murdoch Children®esearch Institute, Melbourne/ Parkville, VIC, Australi

5Obstetrics and Gynaecology, The University of Malbee, Melbourne/ Parkville, VIC, Australia

The diagnosis of skeletal dysplasias is largelyetlasn imaging the skeleton. When a fetal skeleyabldsia is suspected on
ultrasound, the definitive diagnosis is usually modde until after delivery. More recently imagingdagenetics both have
highlighted the systemic manifestations of skeldtalplasias. In particular, the presence of braonaalies in skeletal dysplasias has
been described, however the imaging thereof hatsebeen reported, in particular antenataly. Weegnethe brain anomalies
detected on antenatal imaging in four fetuses diifierent skeletal dysplasias (thanatophoric, Aggrtdrome, short rib polydactyly
syndrome type IV, and infantile osteopetrosis)den to illustrate the specific findings in eaclpSBisticated fetal neurosonography
and MR imaging capable of diagnosing these anomialiesrrently available in tertiary referral cemstréJsing the additional neuro-
anatomical information will allow clinicians to ieé the differential diagnosis antenataly beyonel igsue of lethality. This will
assist the counselling of prospective parents. Ydpgse that detailed evaluation of the brain bé giathe assessment of any fetus
with a suspected skeletal dysplasia.

(1) Hevner RF, The cerebral cortex malformatiothanatophoric dysplasia:neuropathology and ggthesis. Acta Neuropathol (2005) 110: 208—
221

(2) Raybaud C, Di Rocco C. Brain malformatiorsymdromic craniosynostoses, a primary disordevhife matter: a review. Childs Nerv Syst
(2007) 23:1379-1388

(3) Kimonis V, Gold JA, Hoffman TL, Panchal Joy&djiev SA. Genetics of Craniosynostosis. Semiti@eNeurol (2007) 14:150-161

(4) Lurie IW. Further Delineation of the Beememger Syndrome Using Concordance Rates in AffeStbd. American Journal of Medical
Genetics (1994) 50:313-317

(5) Steward CG. Neurological aspects of osteopit Neuropathology and Applied Neurobiology (2029:87-97

(6) Ben Hamouda H, et al. Association of sewr®somal recessive osteopetrosis and DW syndratheA®@C. Acta Orthopaedica Belgica (2001)
67:528-32
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SIBLING COMPARISON STUDY OF 7 YEARS OF ENZYME REPLA CEMENT THERAPY FOR
MUCOPOLYSACCHARIDOSIS TYPE VI STARTING AT 8 WEEKS A ND 3.5 YEARS OF AGE.
A. Inwood?, D. Comart, J. Cramb?, J. McGill*

1Department of Metabolic Medicine, Royal Children's ldpital, HERSTON, QLD, Australia
2Department of Physiotherapy, Royal Children's HosditHERSTON, QLD, Australia

Two siblings with mucopolysaccharidosis type VI (@@aux-Lamy syndrome) have had seven years treatmigh enzyme
replacement therapy (ERT) using galsulfadag{azyme) weekly at a dose ofimg/kg starting from 8 weekage and 3.5years of
age respectively. Treatment has been well toleragedoth siblings with no infusion associated rian recorded. In the younger
sibling ERT has preserved joint movement, cardideega liver and spleen size, height (10th centled facial morphology. He has
mild scoliosis (23 degrees), stable mild cornealiding but has recently developed evidence of tdaypmel syndrome and has
significant skeletal disease with a waddling gaitnf avascular necrosis of the hips. The older regpinitially had a marked
improvement in joint and scoliosis mobility whiclkave been maintained and has softening of her fée@lres and stabilised
cardiac valve pathology and corneal clouding. Heiglfit is 6 cms below the 1st centile after corrgrtior scoliosis which has
progressed. Rodding of her spine, which was considlaecessary prior to initiating ERT, has been dedeuntil completion of
growth. She has required surgery for severe pesscahhis paper adds further evidence that eartiation of ERT will slow or
prevent the natural pathological progression of MRS
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FUNCTIONAL PERFORMANCE IN YOUNG AUSTRALIAN CHILDREN  WITH ACHONDROPLASIA

P. lreland™% J. McGill2, A. Zzankl® R. Ware*, V. Pacey,J. Ault® R. Savarirayar’, D. Sillencé, E. Thompson, S.
Townshend?, L. Johnstont!

'Queensland Paediatric Rehabilitation Service, Royalildren’'s Hospital Brisbane, Herston, Australia

2Department of Metabolic Medicine, Royal Children's ldpital, Brisbane, Brisbane, QLD, Australia

3University of Queensland Centre for Clinical ReseardRoyal Brisbane and Women's Hospital, Brisbane, QLAystralia
4Children's Medical Research Institute, Brisbane, QLBystralia

>Department of Physiotherapy, The Children’s Hospiatl Westmead, Sydney, NSW, Australia

5Department of Paediatric Rehabilitation, The ChildrenHospital at Westmead, Sydney, NSW, Australia

Victorian Clinical Genetics Service, Royal Children'sddpital, Melbourne, VIC, Australia

8Department of Clinical Genetics, The Children's Hosali at Westmead, Sydney, NSW, Australia

9South Australia Clinical Genetics Service, Women'scaBhildren's Hospital, Adelaide, SA, Australia

YGenetics Service of Western Australia, King Edward Msial Hospital, Perth, WA, Australia

"pivision of Physiotherapy, School of Health and Rdtilitation Sciences, The University of Queenslarigrisbane, QLD,
Australia

Background: Achondroplasia, the most common fornchaindrodysplasia, is known to be characterised ddgyd in basic gross
motor, fine motor, oral motor (feeding) and comnmation skills, however no population specific mitgges have been documented
for the impact this has on more complex functionameas such as self-care, mobility and social dimgni Condition specific
information regarding the acquisition of indepenmkein functional skills is required for clinicians identify children developing
more slowly than their peers and implement appat@nnanagement.

Method: A multi-centre, population-based, crosgiseal study was performed to measure the functipagormance of Australian
children with Achondroplasia. The study was ledthg Royal Children's Hospital, Brisbane and involvég: Royal Children's
Hospital, Melbourne; The Children's Hospital at Wesad, Sydney; Princess Margaret Hospital, Perth taadWomen's and
Children's Hospital, Adelaide. Participatns wereepé&s of all known Australian children with Achongtasia aged three, five or
seven years. Parents were interviewed using thetinal Independence Measure for Children (WeelIN) to gather information
about their child's performance on 18 common déilyctional activities under the domains of selfezamobility and social
cognition. With author permission, this data wampared to WeeFIM™ norms.

Results: Thirty-five families participated represegtfourteen 3-year-olds, twelve 5-year-olds armenr-year-olds. Children with
Achondroplasia showed delayed development of intiggece in functional tasks across all domains arall iage groups compared
to normative data.

Recommendations: The need for additional suppocbtoplete self care, mobility and social cognitiaskis suggests an increased
burden of care extending later into childhood fomilies, teachers and carers of children with Aaclroplasia. Access to physical,
occupational and speech therapists skilled in agsest and management of Achondroplasia may aasistiés to identify strategies
and environmental devices to support their childoebecome more independent, particularly at tifrecbhool commencement.
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HEARING LOSS IN SKELETAL DYSPLASIA PATIENTS
D. Tunkel*? R. KerbavaZ, B. Smith?, Y. Alad€?, J. Hoover-Fond

'Otolaryngology-Head and Neck Surgery, Johns Hopkidsiversity School of Medicine, Baltimore, MarylandJnited States
Greenberg Center for Skeletal Dysplasias, Johns HimskUniversity School of Medicine, Baltimore, Mamhd, United States
SEast Bay Head and Neck Surgery, Berkeley, Californiapitéd States

“Allied Hearing Care, Goodlettsville, Tennessee, Uditgtates

Purpose: To determine the prevalence of hearirgdad abnormal tympanometry in a volunteer popnatif short stature children
and adults attending a national support group megetand to assess the feasibility of hearing singein a non-clinical
environment.

Methods: Hearing screening was performed with bielnalvaudiometry and/or otoacoustic emissions. ilefahearing screen was
defined as hearing at 35dB or worse at one or magquéncies tested or by a “fail” response with ocbostic emissions.
Tympanometry and otoscopy were performed on a solfiskee group.

Results: 112 subjects were enrolled, and 110 cosetpldte screening. 58(51.8%) were children. 73(6%.2&6 achondroplasia,
34(30.4%) had one of 11 other diagnoses, and 5w undiagnosed. 25.8% of children failed hepsareening in one or both
ears, while 46.3% of adults failed in one or badinse Similarly, 54.1% of adults and 25.0% of cheéldwith achondroplasia failed
screening. Abnormal hearing was also found in thallssubpopulations of patients with SEDC (75%) stii@phic dysplasia (66%),
and Morquio (66%). Hearing was normal in those wiiypochondroplasia, pseudoachondroplasia, and pidialodwarfism.
Tympanometry was abnormal in at least one ear i3%3of children and 38.5% of adults who had thistitg. Abnormal
tympanometry in the absence of functioning tympéomoy tubes was associated with a 1.9 times gresteof hearing loss in the
total cohort and a 6.7 times greater risk of heptoss in children compared to those with normahggnograms. Only 3(2.7%)
reported hearing aid use.

Conclusions: Hearing loss and middle ear diseaseriemon in both children and adults with skeletamlgsia. Adults were more
likely to fail hearing screening than children. Albomal tympanometry is associated with hearing lbggrvention is underutilized.
Hearing screening with appropriate interventioreisommended for all individuals with short statskeletal dysplasias.
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GENOTYPE-PHENOTYPE CORRELATIONS IN TYPE Il COLLAGEN OPATHIES: ANALYSIS OF 51
FAMILIES.

S. Bargiacchi? E. Lapil, S. Romand, M. Bedeschi, M. Di Roccd', C. Auriti °, M. Patricelli®, R. Fischettd, D. Milani® M.
Digilio®, M. Beneytd®, M. Frontali'!, E. Manfredini‘? M. Bonati'®, L. Memo', E. Di Battista’®, L. Zelante'®, M. Divizia'’, F.
Antoniazzi'® E. Grossd®, C. Geremi&®, S. D'Arrigo?, E. Vignati®>, M. Genuardi*? S. Giglic"? E. Andreucci*?
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2Clinical Physiopathology Department, University of éflence, Florence, Italy

3Medical Genetics Unit, Fondazione Ospedale Maggi®®liclinico Mangiagalli Regina Elena, Milan, Italy
4Department of Paediatrics, Rare Diseases Unit, Gaidinstitute, Genova, Italy

>Department of Neonatology, Neonatal Sub-intensiwe Unit, Bambino Gesu Children's Hospital IRCCS, Romély
5Medical Genetics, Diagnostics and Research Unit, Saffacle Spa, Milan, Italy

"Metabolic Diseases and Mecial Genetics Unit, GiomaXXIIl Regional Children's Hospital, Bari, Italy
8Clinical Paediatrics |, Medical Genetics Unit, Fondame Ospedale Maggiore Policlinico Mangiagalli RegirElena, Milan,
Italy

*Medical Genetics Unit, Bambino Gesu Children's HosditlRCCS, Rome, ltaly

YGenetics and Prenatal Diagnostics Unit, Hospital E, Valencia, Spain

Neurobiology and Molecular Medicine Unit, CNR, Romealy

2\Medical Genetics Unit, Niguarda Hospital, Milan, &y

Medical Cytogenetics and Molecular Genetics Unit, IRC@8&lian Auxologic Institute, Milan, Italy
Y“paediatrics and Neonatal Pathology unit, San MartirtHospital, Belluno, Italy

5Clinical Paediatrics I, Gaslini Institute, Genovataly

8\Medical Genetics Unit, CSS, San Giovanni Rotondo Jyta

YMedical Genetics Unit, Gaslini Institute, Genovaaly

%Clinical Paediatrics, University of Verona, Verona dly

Medical Genetics Department, San Giovanni Battistaspital, Torino, Italy

2%palidoro Paediatrics Unit, Bambino Gesu Children's ldpital IRCCS, Rome, Italy

Zpevelopmental Neurology, IRCCS Besta Neurologic Instit, Milan, Italy

2General Paediatrics, Bambino Gesul Children's HospitRICCS, Rome, Italy

Type |l collagenopathies are a group of skeletalpthsias due to mutations in the COL2A1 gene. Theysautosomal dominant
inheritance and involve mainly the spine and thgpbfsis of the long bones. The bone abnormalities adlso associated with
alterations in the vitreous, typical dysmorphictfeas and hearing loss with a variable degree \adrity.

We analysed 51 italian families and identified 32tations: 21 were new, never discribed in litaratand 11 were known mutations.

The phenotype was quite variable among our patiéStpazienti had a diagnosis of Sticlkler syndrpchee mainly to nonsense and
splice-site mutations; among the more severe plpastwe had 8 cases of SEDC and SMEDC, which ardlyisu@ to mutations
with a dominant negative effect. An interestingecass that of a boy with atypical radiographic dees, in which we found a de
novo variant, D1301E, in the C-terminal region loé fprotein. We also found many new SNPs. Our datdirm the genotype-
phenotype correlations described in literature simalvs how on the one hand, sometimes, specificcalior radiographic features
can orient the diagnosis towards a specific mutatan the other hand, also some patients with &aydeatures may have a
mutation in COL2A1.
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SAFETY OF FLEXION EXTENSION CERVICAL MRI UNDER ANES THESIA IN CHILDREN WITH
SKELETAL DYSPLASIA

W. G. Mackenzie, C. P. Ditro,_ M. Bober, J. CampbellK. Rogers, L. Grissom

Orthopedics, A.l. duPont Hospital for Children, Wilington, DE, United States

Introduction: Upper cervical instability and steisogre common findings in children with skeletasphasia. Initial evaluation of the
upper cervical spine is with flexion and extendimteral radiographs. If the spine is well ossifibd radiographs provide information
about stability but no information about the degofeupper cervical cord compression. In young akifdsedation or general
anesthesia is required to achieve satisfactoryimgaglany institutions are uncomfortable with passpositioning for flexion and

extension MRI because of the potential for injurythe upper cervical cord. The purpose of this stwdg to review flexion and

extension cervical MRI's under anesthesia to deterifithere has been a neurological injury resglfiom this procedure.

Method: A retrospective review identified 40 patgewith the diagnosis of skeletal dysplasia reqgi@ cervical MRI in flexion and

extension. The procedure was performed in the MRIging suite under anesthesia. The protocol folloimedhe MRI technician

included placing the neck in a neutral positionplojting a support under the trunk. Cervical extemsind subsequently flexion is
imaged if the cervical spine in neutral does nohdestrate any cord compression. Changes in vitaksigere also monitored to
determine safety of the procedure.

Results: All patients had satisfactory flexion amxtieasion MRI imaging. No patients had a change @irthaseline neurological
status after the MRI procedure.

Conclusions: The cervical flexion and extension MRlektremely valuable in the diagnosis of upper icahvinstability, cord
compression and myelopathy. These children cambged safely in the MRI suite by a Radiology Teclamainder anesthesia.

Summary: 40 flexion and extension cervical MRI's endnesthesia in children with skeletal dysplastewdone safely without
change of neurological status.

Key Words: Pediatric, cervical instability, skeledgsplasia, neurologic injury
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CASE REPORT: FRATERNAL TWINS WITH KNIEST DYSPLASIA
E. M. Carter®, P. W. Brill?, C. L. Raggid, J. G. Davig*

!Kathryn O and Alan C Greenberg Center for Skeletal Digspas, Hospital for Special Surgery, NY, NY, Unit&tates
’pediatric Radiology, New York-Presbyterian Weill @il Medical College, NY, NY, United States
3Human Genetics, New York-Presbyterian Weill Corn®edical Center, NY, NY, United States

Background: Kniest dysplasia is characterized bytghank and limbs, kyphoscoliosis, midface hypasjda hearing loss, and severe
myopia. Dominant mutation of Cal2 has been detected in a number of cases. Sewadfetfed individuals die from respiratory
failure shortly after birth whereas mildly-affecteiddividuals can have mild short stature, scoliosisd/or craniofacial
manifestations. Cleft palate, club feet, prominemgds, and short stature may be noted at birth he s@vere cases.

History: This is a set of fraternal twins conceiweith assistance (IVF) using germ cells from norsaorguineous parents. Family
history is negative for skeletal dysplasia or meti@bbone disease. The twins were born at 34 weglstation. Twin A (male)
weighed 4lbs50z and was 16.75" long at birth. Hens@8 weeks in the NICU. At 12months his height washe 0.01st%ile.
Radiographic evaluation of a pectus deformity resgadbnormal vertebrae; a skeletal survey showedinfys we interpreted as
Kniest dysplasia. Ophthalmology and audiology eatiins were normal. He is normocephalic. Twin B @iésh weighed 4lbs20z
and was 18" long at birth. A skeletal survey at tdths revealed similar findings to her brother'sigft at 14 months was 26"
(0.09th%ile) and weight 20lbs140z (26th%ile). Skhs ho medical problems, regular facial featureh Wjtpertelorism, genu varum,
and no pectus deformity.
Radiographic Findings: Kniest is distinguishablarirother type Il collagenopathies by coronal cleftthe vertebrae and dumbbell-
shaped femora. Epiphyses and metaphyses are dispPatyspondyly with some wedging and anterieakking. Tubular bones are
shortened with narrowed joint spaces.

Summary: We present a set of dizygotic twins watiographic findings of Kniest dysplasia, firstlgd up at 14months of age
when twin A underwent radiographs for evaluationaopectus deformity. Subsequent radiographic aisatyfstwin B revealed
similar findings. Molecular genetic analysis of Cal2etected no mutation in either twin.

(1) Spranger J, Menger H, Mundlos S, Winterp#ciZabel R. Pediat Radiol 24: 431-435, 1994

(2) Kniest WZ. Kinderheilk. 43: 633-640, 1952

(3) Kniest Dysplasia. Chapter 43. pp155-159Blone Dysplasias: An atlas of genetic disorderskefetal development. 2nd ed. Spranger JW,
Brill PW, Poznanski AK.

BIRTH PREVALENCE RATES OF OSTEOCHONDRODYSPLASIAS (O CD) IN SOUTH AMERICA (SA):
AN EPIDEMIOLOGIC STUDY IN A LARGE POPULATION
C. O.B. Buck, I. M. Orioli 2, E. E. Castille, J. S. Lépez-CAmeld, M. Dutra®, D. P. Cavalcantt

!Dept. Genética Médica, UNICAMP: Universidade Estadut# Campinas, Campinas, S&o Paulo, Brazil

’Dept. Genética, Universidade Federal do Rio de JanéiLaboratério de Epidemiologia de Malform, Riced)aneiro, RJ, Brazil
3Dept. Genética, Instituo Oswaldo Cruz / Laboratérie &pidemiologia de Malformacdes Congénitas, Rio dedigo, RJ, Brazil
4Dept. Materno-Infantil, CEMIC: Centro de Educacion Méda e Investigacion Clinica, Buenos Aires, BA, Argentina

5Dept. Genetica, IMBICE: Instituto Multidisciplinario @ Biologia Celular, La Plata, BA, Argentina

Background : Osteochondrodysplasias (OCD) birth peec@ has been considered underestimated. Thig atneéd to assess OCD
epidemiology using a large population in SA wite BCLAMC (a case-control, collaborative hospital-loggegram for birth
defects) data during 2000-2007 period. Methods: @&&s were selected through two codes. All casesneeised and diagnosis
ranked in five evidence levels, being level 1 (gsfandard) cases with available X-rays or DNA tEgtcell™ 2007, Epilnfo™ 5.3.1
and GraphPad InStat™ 3.0 were used for statistitalysis and significance was defined as p val0®s. For comparative analysis
all controls born in the same period were usedvdteace rates are shown by 10,000 births. Resufitsr Axcluding 45 cases from
536 ascertained, the prevalence in 1,544,496 bivss3.2 (Cl 2.9 - 3.5). Lethal cases were 50% @816+ 65 stillbirths plus 180
cases with early death). Prenatal diagnosis wageein 73% cases. Among the 210 cases from letkeImain OCD groups
according the ISDS were: Ol — 33% (59% OI-1l); FGFR29.5% (56% Thanatophoric D); Collagen 2 — 6.79842
Achondrogenesis 2); Bent bones — 8% (71% CampomgliSRP — 5.7%. The prevalence of the main OCD tyyms: Ol — 0.72
(0.59 — 0.87); Thanatophoric D — 0.47 (0.36 — Q.88§ Achondroplasia — 0.45 (0.34 — 0.56). Pateagal(31.2yo0), parity (2.6) and
consanguinity rate (5.4%) were all increased iresdp < 0.001). Birth weight (2,498 g) was lowecases, however differences
were found just for gestational age over 31 wepks §,001). Conclusions: The OCD overall prevalgooad in this study seems
to be more real. This study also indicates a higé of prenatal OCD diagnosis in SA, confirmeddterall high infant

morbimortality, and the association with paterrgg.aFinally, it was found a high parity and ratepafental consanguinity
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HEAD CIRCUMFERENCE FOR AGE CURVES IN AUSTRALIAN CHI LDREN WITH ACHONDROPLASIA
AND THE ASSOCIATION BETWEEN HEAD CIRCUMFERENCE AND CERVICOMEDULLARY
COMPRESSION.

S. Dag, F. Collins, L. J. Toftst

!Kids Rehab, Westmead Childrens Hospital, Westmead, N&8Wétralia
2Clinical Genetics, Westmead Childrens Hospital, Wesad, NSW, Australia

Introduction: Children with Achondroplasia requingigue head circumference for age growth curveseis head size is generally
much larger than children of average stature. Thasees are used to screen for progressive hydnateg, as well as other general
paediatric abnormalities. If the head is abnormédige or crosses to a higher percentile, neurdimgag often considered to
investigate possible obstructive hydrocephalus &mel need for shunting. There is also some conckat head size in
Achondroplasia may also be related to cervicomadultompression, a very serious medical complioatth@t can require surgical
decompression in infancy or early childhood.

Methods: We conducted a retrospective chart re¥@ewoduce head circumference for age growth cufeed\ustralian children
with Achondroplasia, and to determine the assamiatietween head circumference and neurological boatipns including
hydrocephalus and cervicomedullary compression.

Results: 126 medical records were reviewed whicluited 63 males and 63 females with Achondropla&iawth measurements,
complications and additional descriptive data wextracted. A total of 905 head circumference fag dgta points were obtained,
and the LMS method used to produce the smootheckpile curves. Statistical correlation betweendheascumference and

neurological complications will be performed.

Conclusion: Local head circumference for age grawtves will be presented from our Australian cohlfran association between
head circumference and cervicomedullary compresisidndicated, this may suggest that measuremehiafl circumference in
children with Achondroplasia may help identify iadiuals not only at risk of progressive hydrocepBabut also cervicomedullary
compression.
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POPULATION-BASED ANALYSIS OF DEVELOPMENT OF INFANTS AND YOUNG AUSTRALIAN
CHILDREN WITH ACHONDROPLASIA

P. J. Ireland“? S. Johnsoh, S. Donaghey, L. Johnstorf, J. McGill®, A. Zankl*, R. Ware®, V. Pacey, J. Ault’,R.
Savarirayan®, D. Sillencé, E. Thompsort®, S. Townshend*
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4Royal Brisbane and Women's Hospital, University of €nsland Centre for Clinical Research, Brisbane, QLD,sualia
Royal Children's Hospital, Children's Medical Researthstitute, Brisbane, QLD, Australia

5Department of Physiotherapy, The CHildren's Hospiti Westmead, Sydney, NSW, Australia

"Department of Paediatric Rehabilitation, The ChildrenHospital at Westmead, Sydney, NSW, Australia

8Victorian Clinical Genetics Service, The Royal ChildrsrHospital, Melbourne, VIC, Australia

9Department of CLinical Genetics, The Children's Hospii at Westmead, Sydney, NSW, Australia

050uth Australia Clinical Genetics Service, Women'sca@hildren's Hospital, Adelaide, SA, Australia

"Genetics Service of Western Australia, King Edward Mmimal Hospital, Perth, WA, Australia

Achondroplasia is the most common form of chondspisia, characterised by significant delays iretigpment of communication
and motor skills, particularly during the firstdwyears. Despite this, there is little populatigredfic data available to guide
assessment of gross motor, fine motor or communoitakills, and no information for feeding skillé/ithout condition specific
developmental profiles, it is difficult for clinians to identify children developing more slowly ihiheir peers in order to initiate
therapy intervention. To address this problem, dtiroentre, population based, combined retrospectiad prospective audit of
developmental milestone data for Australian chiddwéth Achondroplasia was undertaken. Lead by thgaR€hildren's Hospital,
Brisbane, the study also included: The Royal Childréfospital, Melbourne; The Children's Hospital atsiifead, Sydney; The
Princess Margaret Hospital, Perth; and the Womant Children's Hospital, Adelaide. Participant wperents of all known
Australian children with Achondroplasia aged frorb §ears. Parents completed a questionnaire tatréper child's acquisition of
41 gross motor, fine motor, communication and fegdikills. ltems were drawn from the Australiand®eial Health Record Book,
standardised developmental assessments and aditivitgtions highlighted in Achondroplasia litera¢u Data from families of 20
children in the retrospective arm indicate thatedepmental delays are present across gross motmmanication and feeding skills
but not fine motor skills. Data also identifies tyoeviously unreported and distinctive methodsrafsitioning between static
positions for this population group. Forty five fidlies are still reporting prospectively. Multi-ceatresearch provides important
population based information for clinicians and iléaa particularly when considering low incident@y-prevalence conditions.
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CODAS (CEREBRAL, OCULAR, DENTAL, AURICULAR, SKELETA L) SYNDROME: DETAILED
DESCRIPTION OF RADIOLOGICAL FINDINGS AND NEW FEATUR E ON BRAIN MRI

0. Kim?, T. Chc®, G. Nishimura®, A. Superti-Furga®, S. Unger, J. Sprangef

!Department of Radiology, Ajou University Hospitalu@on, Sth Korea

’Department of Orthopedic Surgery, Seoul National Werity, Seoul, Sth Korea

3Department of Radiology, Kiyose Children's Hospitalpkyo, Japan

4Department of Pediatrics, University of Lausannealisanne, Switzerland

5Service of Medical Genetics, University of Lausanh@usanne, Switzerland

®Department of Pediatrics, Freiburg University Hosplt Freiburg, Germany

CODAS syndrome is a very rare constellation of coitgk anomalies with only four cases reported tteddhe characteristic
features are craniofacial anomalies, congenitaraats, dental anomalies, malformed ears, and preikéipiphyseal dysplasia. We
present a case and discuss in detail the radi@bgianifestations. A 3.5 year old Korean boy wderred because of waddling gait.
At age of 3 months bilateral cataracts with straibis had been discovered. He had evidence of dawelupl delay. Thyroid
function test and cardiovascular and abdominalasdtund examinations were normal. He attended réhsibn clinic for
psychomotor delay without a convincing diagnosistedent clinical evaluation showed a hyperactivg ith slight intellectual
impairment and normal height. Facial features stilbavélat mid-face, short nose with anteverted naaed a vertical groove of the
nasal tip. Ears appeared to be normal. Radiograhes tat age 2 years showed non ossification of f@ni@ads, short and broad
femoral neck with notch-like depression at the ipleyaes. The knees showed non ossification of teldiemoral epiphyses, V-
shaped deep indentation of the femoral metaphys®es,horizontally straight metaphyses of the tiblasteral spine radiograph
showed coronal cleft-like lucent lines were seenufgh T5-T8. Follow-up radiographic examinatiorage of 3.5 year showed small
and dysplastic femoral heads and persistent notsh#fse proximal femoral metaphases. The epiphys&sifications of the distal
femur were not ossified and the deep notches daldiemoral metaphyses persisted. Brain MRI showedkeda cerebellar
hypoplasia with prominent cerebellar folia. No abmal finding was seen in the cerebrum. Upon rewaéthe literature and with the
inclusion of our case, a consistent pattern isetiadvith epiphyseal dysplasia, metaphyseal notskea of the proximal and distal
femur, and spinal changes and thus, we suggesCBAS syndrome is a distinct spondylo-epi-metapalydgsplasia.

(1) Am J Med Genet Part A 2010; 152A:1510-1514

(2) Am J Med Genet 2001; 102:44-47

(3) Am J Med Genet 1995; 55:19-20

(4) Am J Med Genet 1991, 40:88-93
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COXA VARA AND ASSOCIATED SALTER HARRIS II FRACTURES OF THE FEMORAL NECK IN
OSTEOPETROSIS: A REPORT OF TWO CASES REQUIRING VALGUS OSTEOTOMIES
C. Kollias, C. Harris, L. Donnan
Orthopaedic Surgery, Royal Childrens Hospital, Parkej VIC, Australia

Two patients with osteopetrosis presented to oehdjz care with Salter Harris Il fractures of thenbral neck and associated coxa
vara at ages 6 and 7. Each child received sulargehic valgus osteotomy with a dynamic hip screme of these required revision
surgery as a result of loss of fixation in the feahdhead. Both healed successfully. One of th&dan received prophylactic
pinning of the asymptomatic contralateral hip asghysis appeared to be widened. Both children hadegood outcomes at 1 and
2 years post-op, respectively.
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ORTHOPAEDIC MANAGEMENT IN MUCOPOLYSACCHARIDOSIS PAI TENTS
S. Liu

Orthopaedics, Mackay Memorial Hospital, Taipei, Ve&n

Unavailable at time print
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LIVER AND PANCREATIC LESIONS IN A CASE OF SHORT-RIB POLYDACTYLY TYPE 3.
C. Loa"?** A, Zankl®, T. Pereiré?, G. Ramn?

!Anatomical Pathology, SEALS, Randwick, NSW, Australia

Hepatic Fibrosis Group, Queensland Institute of Megil Research, Brisbane, QLD, Australia

3Anatomical Pathology, Royal Brisbane and Women's Hital Brisbane, QLD, Australia

“School of Medicine, Discipline of Pathology, Unigty of Western Sydney, Sydney, NSW, Australia

5UQ Centre for Clinical Research, Bone Dysplasia Resea@toup, The University of Queensland, Herston, Brésie, QLD,
Australia

Liver and pancreatic lesions are known to occusame types of short rib polydactyly (SRP) syndromége present autopsy
findings of a 32 week gestational fetus with SRRetgpshowing ductal plate malformation in the lieerd irregular dilatation of
pancreatic ducts, paucity of acini and increasstioma, occurring in the uncinate process of theegas but not in the pancreatic
body or head. It has been suggested that the lyimdeabnormality in SRP type 3 is a disorder ofnmary cilia. In our case, no
mutation of DYNC2H1 (cytoplasmic dynein 2 heavy chdi) was found, but other genes for primary cilavé not yet been
investigated. We have performed immunoperoxiddams for myofibroblasts / activated stellate cdd$SMA - alpha-smooth
muscle actin) and stellate cells (cRBP-1 - celluktinol binding protein-1) on liver and pancreatisstie. Many stromal cells
expessed-SMA and cRBP-1 in the pancreatic uncinate regionololyt few stromal cells in the body expressed treeg@ens. The
cRBP-1 stain showed a mild increase in hepatic stetlalls in the SRP fetus, compared to a controisfef 29 weeks gestation
without malformations. The hepatocytes showed ehab differentiation, with increased cRBP-1 and &g@tin 19 staining
compared to the control fetus-SMA showed an increase in portal tract myofibrebtacells, especially around the edges of the
tracts. We suggest that abnormal mesenchymal a@veint may also have contributed to liver and peat@ malformations. We
discuss our findings in relation to data on lived @ancreatic development from other studies regart the literature. Primary cilia
and mesenchymal development may be linked for elathpough the Hedgehog signalling pathway so tieede mechanisms are
not necessarily mutually exclusive. We plan to @enf immunoperoxidase stains using acetylated tnbaritibody to investigate
primary cilia formation.
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EXPANDING THE PHENOTYPE OF PERLECAN DISORDERS : DE-NOVO MICRODELETION OF
CHROMOSOME REGION 1P36.12 INVOLVING HSPG2WITH HEMIZYGOUS HSPG2MUTATION IN A
PATIENT WITH SPONDYLOEPIMETAPHYSEAL DYSPLASIA

R. Mendoza-Londond, A. Guerin®, E. Goht, A. Chaudhry®, M. Shagd, D. Stavropoulug, Z. Reinhardt®, L. Dupuis!

Clinical and Metabolic Genetics, The Hospital for & Children, Toronto, Canada
’Paediatric Laboratory Medicine, The Hospital for & Children, Toronto, Canada
30rthopedic Surgery, The Hospital for Sick Childrefipronto, Canada

HSPG2 is a ubiquitous heparan sulfate proteoglyibat is an integral component of basement membranean autosomal
recessive state, it has been implicated in Schwianapel syndrome type 1 (SJ) and Silverman-Handntgke of dyssegmental
dysplasia (SHDD). We present the clinical, radiatognd cytogenetic findings in a female with a aes«m microdeletion of
chromosome 1p36.12 involving HSPG2. SequencingSRPHE2 revealed a base pair deletion in the otheleall

The patient was born at 38 weeks gestation withirth bveight of 2.6 kg (5-10th centile) and length 48cm (25th centile).
Postnatally she was diagnosed with a form of sploeymetaphyseal dysplasia. She developed progeeBsiitation of the range
of motion of multiple joints and became wheelchmiund by 4 years of age. At age 14 she was signifiz short at 122 cm (50th
centile for a 7 year old). Her bone mineral dengias found to be low at -3.8. Her intellectual depenent has been normal.

Skeletal survey at 12 years of age showed irreigplaf the endplates of the cervical spine, fusainthe bodies of C2-C3 and
kyphoscoliosis. She has small iliac wings and &mng of the pelvic bones. The femoral heads aegidar, sclerotic with
broadening of the femoral neck. The epiphyses @fdiktal femur and tibia are enlarged. There igdized long bone shortening.
Her elbow joints are disclocated bilaterally.

Array CGH identified a deletion of chromosome regip36.12 with an estimated size of 1.357 Mb. Heietion results in the loss
of 17 UCSC RefSeq genes, which include 6 OMIM gen&P @2 , WNT4, three complement genes and EPHB2. Blgl#ysis of
parental bloods was normal. This case highlighesriportance of considering a recessive phenotypnva microdeletion is found
and expands the phenotype of skeletal disordeciased perlecan deficiency.
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A NOVEL SPLICING MUTATION IN FKBP10 IN A PATIENT WI TH A MODERATE OSTEOGENESIS
IMPERFECTA HISTOLOGICALLY CLASSIFICABLE AS TYPE VI

G. Venturi, E. MONTI?, L. Dalle Carbonare?, M. Corradi?’, A. Gandini*, M. Valenti?, G. Morandi?, F. Dord', E. Maines, A.
Boner}, F. Antoniazzit

!Life and Reproduction Sciences-Paediatric Sectiomitkrsity of Verona, Verona, Italy
’Department of Medicine, Clinic of Internal MedicineSection D, University of Verona, Verona, Italy

BACKGROUND: Osteogenesis imperfecta (Ol) is a groupherfeditary disorders characterized by bone ftggihd osteopaenia,
with a broad spectrum of clinical severity. The ondy of cases are dominantly inherited and duentdations in type | collagen
genes, whereas recessive forms are less frequentatitibutable to mutations in different genes imed in collagen | post
translational modifications and folding (prolyl-3droxylase complex, SERPINH1, FKBP10). CASE REPORT:réfmrt the case
of a patient with an initially mild and then inceiragly moderate-severe form of osteogenesis imperfdue to a novel homozygous
splicing mutation in FKBP10 (intron 8 ¢.1399+1G>Mhich results in aberrant mRNA processing and aqunset lack of FKBP65
chaperone. DISCUSSION AND CONCLUSION: Although thelddgcal data differ from the typical hallmarks gfe VI such as
increased serum alkaline phosphatase the historoomgthic pattern of our patient's bone sample amglai to that previously
described as Ol type VI and the clinical featuresns milder than those described in some newly destiFKBP10 mutated
patients.

(1) Rauch F, et al, Relationship between gereotypd skeletal phenotype in children and adolesaeith Osteogenesis Imperfecta, J. Bone Miner.
2010).
( ) ,g\lanay Y, et al, Mutations in the Gene Eniogdhe RER Protein FKBP65 Cause Autosomal-Rece$38teogenesis Imperfecta, Am. J. Hum.
Genet. (2010).

3) Istgikaw; Y, et al, The rough endoplasmiecetim-resident FK506-binding protein FKBP65 is alecular chaperone that interacts with
collagens, J. Biol. Chem. (2008).

(4) Ishida Y, et al, Type | collagen in Hsp47tmells is aggregated in endoplasmic reticulum deficient in N-propeptide processing and
fibrillogenesis. Mol Biol Cell. (2006)
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HYPERCALCIURIA AND RENAL FUNCTION IN CHILDREN AFFEC TED BY OSTEOGENESIS
IMPERFECTA
F. Doro, E. MONTI, G. Morandi, E. Maines, M. Brugnara, A. Gandini, M. Corradi, G. Venturi, F. Antoniazzi
Life and Reproduction Sciences-Paediatric Sectiomitersity of Verona, Verona, Italy

INTRODUCTION: Osteogenesis Imperfecta (Ol) is an fegeneous group of inherited disorders of connedissue characterized
by bone fragility, reduced bone mass, laxity o&figents, blue sclera and different levels of lowusta Hypercalciuria is a condition
characterized by an increased urinary calcium dxerewithout hypercalcemia. It is characterized ag urinary calcium
concentration >4mg/kg/die or urinary Ca/Cr ratio 30,DBJECTIVE: the aim of this study is to observe theidence of
hypercalciuria among patients affected by Ol ardpbssible correlation with the severity of the enméath condition. We also want
to verify the presence of any kidney damage relatitthi the increased urinary calcium or with the oing treatment with
bisphosphonates. METHODS: we have recruited 3@pes followed at our clinic, treated with bisphlogpates. We collected, in a
period of 3 months (TO-T1), auxological, clinicaldalaboratory parameters. All patients performedaladgominal ultrasound. In TO
we have investigated the patients' alimentary Babith a questionnaire. Results: the average caléntake with diet in these
patients is lower than the levels indicated by LARBrmalized for age. Through urinary Ca/Cr ratio wereh&dentified 11
hypercalciuric patients in TO, 15 in T1. We didotind any alterations in kidney function both ilmdiemical and in imaging data.
But estimating the urinary calcium in mg/kg/die ih, Tve've also observed that hypercalciuric patiemte only 6. CONCLUSION:
we haven't found correlation between hypercalcianal severity of Ol. Urinary Ca/Cr ratio is not sfiecenough to detect
hypercalciuria in our patients, maybe because wfdmatinine levels as a consequence of Ol. Hypeura and the treatment with
bisphosphonates do not cause any significant kidifteyation. The next studies with DXA are goingriake a better evaluation of
the influence of hypercalciuria on bones of pasiaffected by Ol.
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THANATOPHORIC DYSPLASIA AT 26 YEARS OF AGE
S. M. Nikkel*? J. King*?

'Genetics, Children's Hospital of Eastern Ontario, @tta, Canada
2pediatrics, University of Ottawa, Ottawa, Canada

We present an update on a patient with thanatopliysplasia (TD) who was first described by MacDdret al. (1989) and was
mentioned in the discussion in the paper by Bakat.€1997). She is now 26 years of age and isofitlee oldest individuals with
this diagnosis. She has had a number of compitatilue to the skeletal manifestations: craniocahdpinal stenosis resulting in
high cervical myelopathy, ventilator dependency ttuprogressive restrictive lung disease, and @dse bone density, as there are
no weight bearing activities. There was evolutidrthe radiologic findings. The diaphyses becamaeite with marked flaring at
the metaphyses. The pubic bones are quite thirttendertebral bodies in the lumbar region appalhr Her tongue has become
hypertrophied; as for many years she has used #@naextra appendage. She has had episodes ofchrdidy although an
echocardiogram and Holter monitoring have beenraarkable. She has an "active" EEG with a febeiewge in infancy followed
by nonfebrile seizures developing at age 15. Ih02(Nakai et al. reported a 23-year-old woman With and described her
dermatological features with seborrhoeic kerat@gisl acanthosis nigricans. The clinical picturesalestrated that she was
intubated and ventilated, but there were no comsnenther other health and developmental issuadividiluals with SADDAN are
the one patient group where clinical comparisong b made, but this too is a limited populatiorhefie are consistent features
seen in SADDAN and TD survivors, but are less commdth otherFGFR3 conditions: the dermatological issues, the cogaiti
impairment, and the presentation of seizures. gatient provides further information on the natinatory of TD.

(1) MacDonald IM, Hunter AGW, MacLeod PM, MacMay SA (1989): Growth and Development in Thanatejghbysplasia. Am J Med Genet
33:508-512.

(2) Baker KM, Olson DS, Harding CO, Pauli RM 9I9: Long-Term Survival in Typical Thanatophoricdpyasia Type 1. Am J Med Genet
70:427-436.

(3) Nakai K, Yoneda K, Moriue T, Munehiro A, ajN, et al. (2010): Seborrhoeic keratoses andthoais nigricans in a long-term survivor of
thanatophoric dysplasia. Brit J Dermat 163: 641-666
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THE UTILITY OF FETAL AUTOPSY IN THE DIAGNOSIS OF SK ELETAL DYSPLASIAS
G. Phillips®, D. J. Paytort, A. Zankl?, C. Portmanr®

!Anatomical Pathology, Pathology Queensland, Herst@l.D, Australia
2Genetic Health Queensland, Royal Brisbane and Wonsarospital, Herston, QLD, Australia
3Fetal and Maternal Unit, Royal Brisbane and Women's biaital, Herston, QLD, Australia

Fetal autopsy examination plays a vital role initheestigation and diagnosis of skeletal dysplasi&® macroscopic examination,
with detailed photographic images and speciali&etesal radiology, along with histopathological eyaation of various bone types
is essential for accurate diagnosis which enabkesdrrect genetic advice to be given to parentaddition to histopathology, tissue
obtained at autopsy enables molecular genetiatestibe undertaken.

The authors present a series of cases encounteradniajor tertiary / quaternary referral hospitdleve permission for autopsy
examination of a number of fetuses with skeletalpiiysia was obtained. The cases include osteogengsérfecta types Il and lll,
chondrodysplasia, hypophosphatasia and thanataptgsplasia. Macroscopic pathology as well as patfwological features will

be demonstrated, correlated with genetic testing.

The importance of counselling parents to give pssion for detailed autopsy examination is emphdsize
081

UPPER CERVICAL FUSION IN CHILDREN WITH MORQUIO'S SY NDROME: MEDIUM AND LONG-
TERM RESULTS

M. M. Thacker, M. Oto, M. V. Belthur, W. A.R. Baratela, K. J. Rogers, W. G. Mackenzie, M. Bober
Orthopedics, A.l. duPont Hospital for Children, Wiington, United States

Objective: To assess the medium and long-term cainand radiological outcomes of upper cervicalidnsin patients with
Morquio's syndrome.

Summary of Background data: Patients with Morqusgtsdrome have a high incidence of upper cervicgthinility, which can lead
to compression of the spinal cord resulting in pesgive neurological deterioration, quadriplegiad @ven death. Upper cervical
fusion has been used to prevent this instability meurological deterioration.

Material and Methods: The medical charts and radjolgs of 13 patients with Morquio syndrome who badergone upper cervical
fusion to arrest upper cervical instability werevieeved to assess bony fusion, cervical spine sagitignment, neurological
improvement, and complications.

Results: The average follow up was 127 months (ra®g&94). All patients achieved solid fusion at fimal follow up. Twelve
(92%) of the patients achieved fusion by 6 monthd the remaining patient developed a symptomateugsarthrosis, which
needed surgical revision 4 years after the indegesy. Four of the five patients with neurologidici¢ preoperatively, improved
after the upper cervical fusion and one patientvgtbno change in their neurologic status. Fiveepdsi experienced symptomatic
instability below the fusion mass and needed exdensf fusion level after an average of 57.8 monttage 18-109 months)
follow-up. Three patients developed a second afearopression at cervico-thoracic or upper thoréeiel after an average of 88.6
months follow-up (range 33-161 months).

Conclusion: Upper cervical arthrodesis is a saferatidble procedure in children with Morquio's syoighe to arrest upper cervical

instability and neurological deterioration. Longrefollow up is strongly recommended as these pttidhave a propensity to
develop late complications (instability below thusibn level) and second area compression.
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VARIABLE OSTEOGENESIS IMPERFECTA PHENOTYPE RESULTIN G FROM A FOUNDER
MUTATION IN FKBP10IN SAMOA

T. Cundy’, U. Schwarzé, S. Pyotf, E. David, M. Hegdée, P. H. Byerg

Medicine, FMHS, University of Auckland, Auckland, NeZealand
2University of Washington, Seattle, Washington, Uit States
SEmory University, Atlanta, Georgia, United States

4University of Minnesota, Minneapolis, Minnesota, litad States

Mutations in FKBP10, which encodes the collagen prolgis-trans isomerase chaperone protein FKBP65, have recémiin

discovered as a cause of a recessively-inheriteidntaof osteogenesis imperfecta (1,2). We havatified 17 individuals in 10
independent families that originate from the SorrthBacific islands of Samoa and share one mutafitvere is remarkable
phenotypic variation, even within the same family.

One group presents at birth with Bruck syndrome-fiéatures of talipes and flexion contractures; ehpatients may also have
fractures; their growth is slow and they do notiattindependent mobility. In the second group, céeé individuals become
ambulatory at the normal time but present in chututh or adolescence with difficulty walking due tocogressive acetabular
protrusion and may also suffer femoral or tibialctures. Skull changes include macrocephaly, Wariénes and platybasia. Short
stature is common to all, and is exacerbated bgrpssive scoliosis, which causes restrictive luisgake and is a major cause of
reduced life expectancy. In limbs that are not irhiteg bone mass appears normal.

The Samoan mutation [¢.948_949insTHKBP10 creates a frameshift with a premature stop codaxon 7 and results in mMRNA
instability so that no protein is produced. Infalt one of these families, affected individuals lamenozygous for this mutation. Two
affected siblings from a family with one Samoangmarwere compound heterozygous for the Samoan imnitahd the previously
described ¢.831_832insC mutation (1) that also tesulery unstable mMRNA and no protein production.

We estimate that the ¢.948 949insT mutation hasquéncy of 1 in 50 - 100 in the Samoan populatéom think it is a founder
mutation carried by the early migrants to Samoc001BCE.

(1) Alanay et al AJHG 2010 86: 1-9
(2) Shaheen et al AJHG 2010 87: 306-8
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CARDIOPULMONARY PHENOTYPE OF ACHONDROPLASIA ADULTS
J. Hoover-Fond, Y. Alade!, K. Schulzé, J. McGready?, N. Collog®, H. Silber’, E. Germain-Le¢, C. Koerner*, B. Henry"

!Greenberg Center for Skeletal Dysplasias, Johns HiogkUniversity, Baltimore, United States
2Bloomberg School of Public Health, Johns Hopkins Umrsity, Baltimore, Maryland, United States
3Emory University, Atlanta, Georgia, United States

4Johns Hopkins University, Baltimore, Maryland, UniteStates

Background: Little is known about cardiovascularedse (CVD) risk factors (e.g.obesity, hypertensiglicose intolerance,
dyslipidemia, sedentary lifestyle, obstructive plegpnea (OSA)) in achondroplasia. This pilot wiitablish the feasibility,
tolerability and effectiveness of measures to asdbe cardiopulmonary phenotype of achondroplasialte and justify a
longitudinal study.

Methods: Ambulatory non-pregnant achondroplasialtad{18-50 yrs) were recruited. Study activitielirde: anthropometry,
DEXA, past medical, surgical and family history goitysical exam, 6 minute walk test (6MWT), fastiags, overnight standard
polysomnography and simultaneous portable ARES -Hhoahe ARES, 5 day accelerometry, 3 day diet recordeléctrical
impedance (BIA), resting energy expenditure by ictircalorimetry, and validated questionnaires p@rtg to pain (Brief Pain
Index), function (SF-36, Bleck scale) and sleep (Bgrl

Results: 15 of 20 projected achondroplasia subjeat® participated: 9 females (mean 37.9 yrs+6.8) Gumales (37.7yrs+9.2).
Average female height was 123.5+4.7cm and weigst6@a0+11.2kg; male was 124.8+5.6cm and 52.9+10BR@®EXA, mean %
body fat was 42.7% for females and 28.4% for mades, highly correlated with BIA (43.2 % females, 8%. males); r = 0.91,
p<0.001 for genders combined. Although pre-studgdoses were not reported, 4/15 were hypertenspgtolic >140 or diastolic
>90mmHg) and 7/15 were hypercholesterolemic (total >200mg/dl). ARES revealed OSA in 6/12 (RDI4%)>Gf 7 positive
OSA Berlin screens, ARES detected 5. Vitamin D deficy (250H vitamin D <30nmol/L) was nearly univérgbd/15). All
echocardiograms (n=5) have been normal withouttHaidure or pulmonary hypertension. Those withprir spine or orthopaedic
surgery walked further (382.8 m) on the 6MWT thd&wose having >1 procedure (311.6 m), p=0.1. Averaggting energy
expenditure by indirect calorimetry (1257 kcal/Z3uts) was comparable to average stature adults.rieepand measured physical
activity was low.

Conclusion: Risk factors for CVD are common in achoptisia adults. A longitudinal natural history studf CVD would
delineate temporal links among risk factors aneiheine optimal preventative measures.
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MEDICAL MANAGEMENT OF CHILDREN WITH ACHONDROPLASIA: EVALUATION OF AN
AUSTRALASIAN COHORT AGED 0-5 YEARS.

P. lreland'? S. Johnsoh S. Donaghey, L. Johnstorf, J. McGill’, A. Zankl*, R. Ware®, V. Pacey,J. Ault’,R.
Savarirayan®, D. Sillencé, E. Thompsort®, S. Townshend!

'Queensland Paediatric Rehabilitation Service, Royalil@ren’'s Hospital Brisbane, Herston, QLD, Australia

2School of Health and Rehabilitation Sciences, Uniséy of Queensland, University of Queensland, Brisiea QLD, Australia
3Department of Metabolic Medicine, Royal Children's ldpital, Brisbane, Brisbane, QLD, Australia

4University of Queensland Centre for Clinical ReseardRoyal Brisbane and Women's Hospital, Brisbane, QLAystralia
5Children's Medical Research Institute, Brisbane, QLBystralia

®Department of Physiotherapy, The Children’s Hospiatl Westmead, Sydney, NSW, Australia

"Department of Paediatric Rehabilitation, The ChildrenHospital at Westmead, Sydney, NSW, Australia

8Victorian Clinical Genetics Service, The Royal ChildrsrHospital, Melbourne, VIC, Australia

®Department of Clinical Genetics, The Children's Hosali at Westmead, Sydney, NSW, Australia

1950uth Australia Clinical Genetics Service, Women'scaBhildren's Hospital, Adelaide, SA, Australia

"Genetics Service of Western Australia, King Edward Mmimal Hospital, Perth, WA, Australia

Background: Achondroplasia is the most common fofrasteochondrodysplasia. It is associated with mbrar of life threatening
complications and the complexity of managing thésk to development of Health Supervision Guidelifgsthe American

Academy of Pediatrics in 1995, with revisions irD20Despite these guidelines, there remains limptgaulation-based information
on referral to and utilisation of medical and tipsraservices for children with Achondroplasia. Betterderstanding of service
utilisation and client outcomes is required to stsfsiture service development.

Method: A multicentre, population-based study téngeall Australasian children with Achondroplasiged 0-5 years was co-
ordinated through the Royal Children's Hospital, Baise, Australia. Parent questionnaires repeat8ehainth intervals were used
to gather comprehensive data regarding frequendytiaring of key medical consultations (geneticighediatrician/rehabilitation
physician, respiratory physician, orthopaedic cétast, neurologist, neurosurgeon), investigatisisgp study, MRI/CT), operative
procedures (brainstem decompression, tonsillectadeyloidectomy, shunt insertion, shunt revision graimmet insertion) and
allied health consultations (physiotherapist, oetigmal therapist, speech pathologist, dieticiad arthotist) experienced by the
cohort between birth and 5 years. Items were drimam the AAP Health Supervision Guidelines, recomdaions of an expert
multi-disciplinary reference group, and a literatweview targeting specific morbidities and freclyemeported or recommended
assessments or interventions.

Results: Parents of 53 Australasian children witih@kxdroplasia participated. Access to geneticists @aediatricians in the first
year approached 2005 AAP recommendations. Frequeihpglysomnography studies and speech pathologgsament appeared
lower than Guideline recommendations, however gremrinsertion, tonsillectomy/adenoidectomy and emwiedullary
decompression rates were similar to previous rep@espite absence of recommendations by the AARyréficant proportion of
children accessed physiotherapy and occupatioeaaply for developmental and orthopaedic managememtanting inclusion of
these professionals in future guideline recommeéonsit

Conclusion: Australasian service utilisation apphesccurrent AAP Guidelines. Addition of physiothmrand occupational therapy
to future Guidelines is recommended.
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MPS SCREENING IN PATIENTS WITH ORTHOPAEDIC PROBLEMS
S. Kim%, S. Chd, S. Park, Y. Sohrt, H. Park?, C. Ki?, T. Chc’, O. Kim*, D. Jin*

!pediatrics, Samsung Medical Center, Seoul, ., Sthré&a

2Labora’[ory Medicine & Genetics, Samsung Medical CentSeoul, ., Sth Korea
3Orthopedic Surgery, Seoul National University ScHad Medicine, Seoul, ., Sth Korea
“Radiology, Ajou University Hospital, Suwon, ., Sth Kare

Background: The mucopolysaccharidoses (MPSs) arewp @f lysosomal storage disorders caused byidafig in the enzymes
catalyzing the degradation of glycosaminoglycan&@®@S). T he effect of storing GAGs in the body leadnany physical problems,
including skeletal dysplasia. The newborn screemasgs for MPS are seldom conducted. As a resatieqts are diagnosed after
symptoms are manifest. Because of progressive nag@ietal problems, patients with MPS often seelumtion at orthopaedic
clinics for growth and developmental disturbances.

Objectives: To investigate the distribution of MPSKorean patients who seek evaluation at orthojgagthics, we examined urine
MPS screening and confirmation tests.

Methods: Patients with > 2 of 8 criteria, and 1ampanying signs and symptom were enrolled in theeeati study. The inclusion
criteria were as follows: 1) joint stiffness anchtractures; 2) cervical myelopathy (C1-C2 subluxatiod odontoid hypoplasia); 3)
thoracolumbar kyphosis, lordosis, and scoliosisakb®y spine and vertebra plana); 4) petus carinatb)mwaddling gait (hip
dislocation and coxa valga); 6) genu valum; 7) iy@d and short hands; and 8) idiopathic carpaléusyndrome. Elevated urinary
GAG levels were determined by the toluidine blughuod a nd the c etylpyridinium chloride ( CPC) tuityidest. If the urinary
GAG concentration was increased compared to thespgeific reference range, a confirmation test wadded to determine the
MPS type.

Results: Approximately 200 patients were screenatl apatients were diagnosed with MPS (2 patients MRS type Il and 2
patients had MPS type IVA). Case 1 had joint stéfand a beaking spine and case 2 had joint stiffimvolving the hands and
lumbar lordosis. Cases 3 and 4 were siblings, bbtthom presented with typical skeletal manifestasiof MPS.

Conclusions: The early diagnosis of MPS is critfoalearly treatment. In this study, 4 of approxieiat200 patients were diagnosed
with MPS. We will continue to investigate the distition of MPS in Korean patients using screenind eonfirmation tests.
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LEG DUPLICATION WITH IPSILATERAL RENAL AGENESIS: A SPECTRUM OF CONGENITAL
ACRORENAL MALFORMATION SYNDROME

0. Kim*, H. Kim?, K. Le€?, G. Nishimura®

!Department of Radiology, Ajou University Hospitalu@on, Sth Korea

’Department of Orthopedic Surgery, Severance ChildeeHospital, Seoul, Sth Korea

Department of Radiology, Kiyose Children's Hospitalpkyo, Japan

Duplication of a leg, either partial or total, i;m @&xtremely rare congenital anomaly that is cherasd by supernumerary
metatarsals, tarsals, and fibular or tibial dimakavell as extra toes. Owing to its rarity, véttye is known about associated internal
organ anomalies and the anatomic morphology ofptileic girdle in the duplicated leg. We report twatients with partial leg
duplications associated with ipsilateral renal génePatient 1 was an 18 months old girl who haghtefoes of the right foot.
Radiographs showed enlarged the right ischium abétfone. There was a small bony projection overtilted acetabulum, which
was verified as an accessory ilium on computed gpaghy (CT). The right fibula was duplicated ansdtally fused to the single
shaft. The right foot showed a duplication of cuhaieven metatarsals with eight phalanges. Becdus@ary tract infection, renal
ultrasound examination underwent and absence afighekidney was observed. Renal agenesis wasrooedi by subsequent CT
scan. Patient 2 was one month old girl who presenith a supernumerary foot attached to the pastespect of the left thigh.
Radiographs showed that the extra-foot was compo&égpoplastic fibula, deformed calcaneus and talith 4 metatarsals and
toes. The left leg showed an absence of fibulasimtt tibia as well as 3 metatarsals and 3 toes. 8hiRived absence of the left
kidney, which was confirmed by DMSA renal scan.sTreport emphasizes the association of duplicaif¢he leg with ipsilateral
renal agenesis. Malformation of the ipsilateraivjmegirdle also attracts attention. The spectrunatodrrant skeletal development in
duplication of the leg should be meticulously asedsy using CT scan.

(1) Clin Genet 1988; 33:234-239

(2) J Bone Joint Surg 1978; 60-A:1143-1145

(3) Genet Counsel 1990; 1:265-272

(4) J Pediatr Ortho B 2000; 9:306-308
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VITAMIN D LEVELS IN IDIOPATHIC JUVENILE OSTEOPOROSI S
G. Morandi, E. Maines, E. MONTI, F. Doro, P. Cavarzere R. Gaudino, F. Antoniazzi
Life and Reproduction Sciences-Paediatric Sectiomitkrsity of Verona, Verona, Italy

BACKGROUND: Idiopathic juvenile osteoporosis (IJO)asrare form of childhood osteoporosis with an esated incidence of
1:100.000. On the other side, vitamin D insufficggrcan lead to bone loss, secondary hyperparatligmj and increased risk of
fractures. In the literature few studies have abergid vitamin D levels in osteoporotic young patieand none in patients affected
by 1J0. OBJECTIVE The purpose of this work is toleate the relationship between serum 25-hydroxgvitaD (250HD) levels
and bone parameters in patients affected by 1J©web in our Paediatric Clinic. METHODS: We analyseti caucasian patients
with 1JO (9 males and 3 females; mean age 12.638#dars and 12.78 + 3,9 years respectively):halgatients had a clinically
significance fracture history and a lumbar BMD Z+sclower than -2.0, adjusted for age, gender anty baze (mean Z-score -2.45
+ 0.9 SD). Pubertal stage, serum 25-hydroxyvitaminparathyroid hormone and BMD, as well as otherebamarkers, were
obtained for all the patients. RESULTS: Vitamin Bufficiency (250HD < 30 ng/m) was observed in thajarity of patients
(autumn: mean 27.68 ng/ml £ 11.8 SD; spring: meT2ng/ml = 16,7 SD; summer mean 37,7 ng/ml £ Q.SIOX levels are
increased (mean: 1.43 ng/ml £ 0,5 SD) compared dwonal values (0.15-0.45 ng/ml). Total lumbar BMD aignificantly
correlated with 250HD levels (p<0.02). DISCUSSIONe \@emonstrated that vitamin D insufficiency is freqt in patients with
13O and we observed that lumbar BMDs are directlyetated with vitamin D levels. This suggests timpatients with JIO it is
very important to dose 250HD and we believe th&tmin D and calcium supplementations are prevemtigasure that in patients
affectd by 13O must be use before any further itneat.
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CHILDREN AND ADOLESCENTS TREATED WITH NERIDRONATE F OR OSTEOGENESIS
IMPERFECTA: NO EVIDENCE OF ANY OSTEONECROSIS OF THE JAW

E. Maines, E. MONTI, F. Doro, G. Morandi, R. Gaudino,P. Cavarzere, F. Antoniazzi

Life and Reproduction Sciences-Paediatric Sectiomitkrsity of Verona, Verona, Italy

BACKGROUND In recent years, several studies have Ipedatished on cases of osteonecrosis of the jaw J@Npatients using
second- and third-generation nitrogen-containirspldsphonates, but no case has ever been repopetients taking neridronate.
Children and adolescents affected by osteogenegisrfatta (OI) could belong to an high risk group @NJ because in these
patients bone fragility is associated with a cotimedissue malfunction. The purpose of this studg to find the incidence of ONJ
in a paediatric population treated with neridronfateOl. STUDY DESIGN This study is a retrospectiservey of 52 paediatric
patients with Ol who took neridronate for a mean5@6 years (SD + 2.47 years). Eligibility critefiar participation included
patients between 2.2 and 22 years old who recaiyelical neridronate infusions for at least 2 yedk# the patients' conditions
were reviewed to determine dosage and duratioheif bisphosphonate therapy and were examinedcalipito assess their oral
health status. RESULTS We have not demonstrateciestdof ONJ as a side-effect of neridronate uskdrpaediatric population
with Ol analysed. CONCLUSIONS We reported the absenficéNJ in children and adolescents treated withidnenate,
corroborating previous studies using other bisphosptes which also failed to find any occurrenceDdfJ in young patients.
Probably, the lack of comorbidities and the lowases used in children and adolescents reduce $keofi osteonecrosis.
Nevertheless, other prospective studies are ndedietermine the safety of neridronate both intsdamd in children.
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A NEW AUSTRALIAN CASE OF RAINE SYNDROME
S. Rajagopalart, B. Hannd, A. Adno?

!Dept of Clinical Genetics, Liverpool Hospital, Liveool, NSW, Australia
2Feto maternal Unit, Liverpool Hospital, Liverpool, 8W, Australia

Raine Syndrome is a rare autosomal recessive oktemtst skeletal dysplasia associated with nardoerdx,distinctive craniofacial

dysmorphic features and brain abnormalities inclgdintracranial calcification. In 2007, mutations the FAM20C gene were
identified to cause the condition. Raine Syndromgeaps to be neonatal lethal in the majority of sasainly due to respiratory
failure from thoracic hypoplasia. Only 19 casesrird5 families have been described in the literatanel there is a high incidence
of parental consanguinity. There is only one presip published case in Australia in 1992.

We present a female infant with the clinical diagjsoof Raine Syndrome,who died shortly after birtie do profound respiratory
distress. She was the offspring of consanguinefinss ¢ousin) parents. Antenatal ultrasound scapated polyhydramnios, in-utero
growth retardation, lemon-shaped head, protubeesmts, severe micrognathia and diffusely increaseltbgenicity of the
periventricular white matter. Examination of thdaimt soon after death revealed the characterigtstndrphic features of Raine
Syndrome. The salient features included microbreeplgaly,wide fontanelles, marked proptosis and agitathia, severly
hypoplastic nose, carp-like mouth, midline gingiedft,bell-shaped chest and telebrachyphalangggimstic findings on skeletal
survey included diffuse osteosclerosis, subper@stew bone formation, pseudofractures of the aitd striking ossification of the
base of the skull and facial bones. MRI brain scaggested the presence of multiple intracerebratifeations. The parents
declined an autopsy.Sequencing of the FAM20C getheali identify a disease causing mutation. This swgyport the presence of
genetic heterogeneity in this condition.

This case highlights that the diagnosis of RainedByme may be made with a non-invasive post-morteaméation, with the aid
of a skeletal survey and brain imaging, preferably

REPORT OF INFANTILE HYPOPHOSPHATASIA AND POSSIBILIT Y FOR ENZYME REPLACEMENT
THERAPY

P. J. Simnt, J. Yaplito-Lee!, A. Kornberg?, R. Savarirayan', H. Landy? M. R. Zacharin®

'Royal Children's Hospital Melb, Parkville, VIC, Austradi
2Enobia Pharma, United States

We report an infant with the severe infantile fasfrhypophosphatasia. The patient was the secoid ttheonsanguineous parents.
She presented with severe femoral bowing on ardknklitasound (presumed osteogenesis imperfeat@ui®s in the first 24 hours
post birth required treatment with a combinationpbEnobarbitone and pyridoxine. She had bowingeuflimbs, especially her

femori, a soft skull with apparent widening of theterior fontanelle, and narrowing of the chestiw&érum calcium was elevated
with suppressed PTH. Serum alkaline phosphatasgt Weas undetectable (<20 IU/L). Urinary phosphoetiiamine was elevated.

Radiological investigation demonstrated widespregzbmineralisation, most marked in the skull. Thiesgures were all consistent
with the diagnosis of hypophosphatasia.

Following discharge from the neonatal unit, thagatshowed poor weight gain, with increasing vamgitepisodes. She developed
severe hypercalcaemia requiring hyperhydratiorsemide and prednisolone to settle. She had an eespéatory collapse at the
age of 4 months with secondary hypoxia and subseqatral diabetes insipidus and loss of cen@sgpiratory drive. At this point
the decision was made to withdraw treatment andhflaet passed away at 5 months of age.

There has been no previous treatment availablpdtients with the severe infantile form of thisadber. However, promising early
results have been published in abstract form feruke of a modified version of tissue non-spedifi@line phosphatase, which is
able to be retained in bone and improve mineratimatThus far 10 patients have completed the 6 metudy, with 9 showing
substantial healing of rickets accompanied by impdorespiratory and gross motor function. Ongoiagruitment and further
longitudinal investigation of the existing cohostdontinuing. Our patient deteriorated too rapidlycommence this treatment, but
subsequent patients may be candidates for itsansaljorating the otherwise bleak prognosis.
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PHENOTYPES IN A MOTHER AND BABY WITH CAMPOMELIC DYS PLASIA CAUSED BY A SOX9
SPLICING MUTATION
S. E. Smithson, A. C. Offiah? C. M. Hall®, R. Edwards®, M. Gargan®, E. Mornet®, M. Tooley!, P. W. Lunt*

!Department of Clinical Genetics, St Michael's Hosaiit Bristol, United Kingdom
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3Institute of Child Health, University of London, Lodon, United Kingdom

“Department of Neurosurgery, Frenchay Hospital, Brist United Kingdom

Department of Orthopaedic Surgery, Royal Hospitat fohildren, Bristol, United Kingdom
SLaboratoire SESEP, Centre Hospitalier de Versailles, ¥aitles, France

We present the clinical, radiological and geneiiclihgs in a mother and daughter with campomelispthsia. The mother, now
aged 30 years, was recognized at birth to havengerotal malformation syndrome including a cleftapa@, a short broad neck and
positional talipes but no specific diagnosis waglenaAt the age of 19 she had a respiratory armkiviing dislocation of her

cervical spine. The patient required occipitoceawfasion, further staged neurosurgical procedtoexchieve stabilization and long
term nocturnal ventilation. Following the birth bfr daughter, now aged 1 year, a diagnosis of camappo dysplasia was

recognised.

At 10 months of age the baby was short (lengtfl' @ehtile), had a small chin but no cleft palateyed lower limbs with tethered
dimples overlying the tibiae, talipes with tight #illes tendons and apparently normal developmeimidal findings in the mother
included disproportionate short stature with stepine (height 150 cm), relative macrocephaly(@@ntile), short neck, nasal
speech and normal intelligence.

Skeletal survey of the baby in the neonatal pestoalved typical radiological findings of campomalicsplasia including angulated
femora and tibiae, short fibulae, talipes, shodlahges of halluces, narrow iliac wings, absenifioation of pubic rami, 11 pairs of
ribs, absent wings of scapulae, absent pediclé®ithoracic spine and cervical kyphosis. Reviethefmother's past xrays showed
cervical spine anomalies, pelvic hypoplasia wittsplgistic acetabulae, bilateral subluxation of temdral heads but minimal
bowing of long bones. Molecular genetic investigatdf both mother and daughter in DNA derived frperipheral lymphocytes
showed the presence of a mutation (c.685+5G>M)eénI0OX9 gene, predicted to affect splicing.

Campomelic dysplasia is often lethal in infancy witbath typically resulting from respiratory complions. Several long-term
survivors have been reported and in those pateamtscal spine instability is an important comptioa.
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THE Ol FOUNDATION LINKED CLINICAL RESEARCH CENTERS LONGITUDINAL STUDY
R. Sutton’, P. Byerg, T. Hart®, F. H. Glorieux®, R. J. Steinef, P. Smitt?, J. Shapird, B. H. Leé, J. P. Krischer®

Molecular & Human Genetics, Baylor College of Media#iTexas Children's Hospital, Houston, Texas, Unit&thtes
2pathology, University of Washington Health Scienc&snter, Seattle, Washington, United States

3Biostatistics, University of South Florida, Tampa, étida, United States

‘Pediatrics & Molecular and Medical Genetics, Oregdtealth and Sciences University, Portland, Oregdsnited States
5Orthopedics, Shriners Hospital, Chicago/Rush UnivaysMedical Center, Chicago, lllinois, United States

5Genetics Unit, Shriners Hospital, Montreal/McGill biversity, Montreal, Quebec, Canada

"Endocrinology, Kennedy Kreiger Institute at Johns Haps Medical School, Baltimore, Maryland, United Ses
80steogenesis Imperfecta Foundation, Gaithersburgatyland, United States

The Osteogenesis Imperfecta Foundation Linked GliriResearch Centers is a collaborative consortiugeweén sites across North
America. Over 350 individuals with Ol have beemodied in our longitudinal study. To date, approgie enrollment numbers are:
Type | - 150; Type lll - 50; Type IV - 100 and apgimately 25 individuals with Types V-VII. Appraxiately 250 participants are
children and adults comprise nearly 100 study mesab@/e will present data stratified by age an@éase subtype that will include
bone mineral density, level of function and mopjlpulmonary function, audiometry and surgical drigt
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A FAMILY WITH AN ARG134CYS MUTATION IN COL1A1 AND O VERLAPPING PHENOTYPES OF
OSTEOGENESIS IMPERFECTA AND EHLERS-DANLOS SYNDROME.

E. M. Thompsort, E. Than?, J. Bradley®, K. Friend*

ISA Clinical Genetics Service, SA Pathology at Womaarisl Children's Hospital, North Adelaide, SA, Australia
2Endocrinology and Diabetes Centre, Women's and ChildeeHospital, North Adelaide, SA, Australia

3Adelaide Cardiology, 270 Wakefield Street, Adelaié, Australia

4Diagnostic Molecular Genetics Unit, SA Pathology\Atomen's and Children's Hospital, North Adelaide, SAugtralia

The proband, a girl, presented at 10 months ofwitfe a fractured femur after no known injury, vémal crush fractures and

wormian bones and was diagnosed with osteogemapirfecta. She had pale blue sclerae, normal sgeettskin and scored 6/9 on
the Beighton scale of hyperextensibility. Her eardigram was normal. She was treated with regoteavenous bisphosphonate
infusions resulting in a marked improvement in widing and development, and a reduced fractureiérezy. From the age of 14
years, her father had had several fractures imdmsls, feet, vertebrae and ribs but never the bamgs, almost always the result of
an injury. He had abnormal, wide, atrophic scarshis knees and shins, but not particularly styetskin. He scored 4/9 on the
Beighton scale. He had normal sclerae and teettedmly otosclerosis. He had a long history of @nthest pain and reported
tachycardia while cycling but an echocardiograngreise stress test and Holter monitor test whileayaling on the road were

normal. The pain is thought to be musculoskeietakigin.

DNA from the proband was analysed at Matrix DNA @iastics, Tulane University, New Orleans. An ArdC$s substitution
mutation was identified in COL1A1, in the highly gamved Gly-X-Y triplet. The result is formation @bnormal aggregates of type
1 collagen molecules that cannot be secreted efifigi. The father also carries this mutation.

Mutations in type 1 collagen are mostly associaté a phenotype of osteogenesis imperfecta. Hewehis particular mutation
was reported in two children with classical EhlBanlos syndrome (Nuytinck et al., 2000) and in anao with EDS and dissection
of an iliac artery (Malfait et al., 2007). Our pand has a phenotype that is predominantly th&lpfvhereas her father has some
features of EDS and a history of minor fracturésllow up regarding the risk of arterial rupturdiveie important for the girl and
her father.

(1) Nuytinck L et al. American Journal of Hum@enetics 66:1398-1402, 2000
(2) Malfait F et al. Human Mutation 28:387-32007
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RAINE SYNDROME: CASE REPORT AND DELINEATION IN A MA LAYSIAN INFANT
M. K. Thong?, G. Ch'ng?, J. M.H. Le€®

!Department of Paediatrics, University of Malaya, 808 Kuala Lumpur, Malaysia
Genetics Department, Kuala Lumpur Hospital, Kualaimpur, Malaysia
3Department of Medical Social Work, University of Naya Medical Centre, Kuala Lumpur, Malaysia

Raine syndrome, an autosomal recessive disorderdéascribed in 1989, is characterised by microclphaypoplastic nose,
exophthalmos, choanea atresia, cleft palate angosderosis. The majority died during the neonataiod with pulmonary
hypoplasia leading to respiratory insufficiencyefé are altogether 15 reported cases in the wdthdlimited information on this
condition in the Asian population.

A one-day-old female infant was referred for sevespiratory distress and dysmorphic features. Bettparents are related (uncle-
niece marriage). The antenatal history was uneuvkatfd she was delivered post date with a birthiatedd 3.3kg. Her mother had
one previous miscarriage at 8 weeks gestation. emathild is currently well. There was no significdamily history. Postnatally,
the child was noted to have multiple birth defeatd developed severe respiratory distress. Sheesascitated and stabilized.

She was noted to have a flat nasal bridge, hyptplasse and midface, exophthalmos, bilateral chbatenosis (left more severe
than the right), microstomia, micrognathia, low-ggirs and prominent anterior fontanelle. There nascleft palate or gum
abnormalities. She had mild pulmonary hypoplasid arsoft systolic murmur at the parasternal edgs. lehgth was 49 cm and
occipito-frontal circumference was 34 cm. The mafsthe examination was unremarkable. Investigatisimswed she had a small
atrial septal defect and patent ductus arteriogusechocardiography. Skeletal survey showed gemethlbsteosclerosis and
increased bone density. No fractures were seenraAiat CT showed multiple calcifcations locatedtie brain parenchyma.
Screening for intrauterine infections was norméle Tull blood count and renal function test wasnmalr There was increased serum
alkaline phosphotase of 1247 IU/L (normal rangel36-1U/L). Chromosome analysis and metabolic studie® normal.
On the basis of the above findings, the diagndsigaine syndrome was made. Mutation study of the EB®Iwas not done.

(1) Raine J, Winter RM, Davey A, Tucker SM. Upkum syndrome: microcephaly, hypoplastic nose, ettggimos, gum hyperplasia, cleft palate,
low set ears, and osteosclerosis. J Med Genet 28386-788.

(2) Shalev SA, Shalev E, Reich D, Borochowitz Ddteosclerosis, hypoplastic nose, and proptBsisé syndrome): further delineation. Am J
Med Genet 1999;86:274-277.
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SHORT STATURE, CLAVICULAR HYPOPLASIA, MILD MICROCEP HALY AND LEARNING
DIFFICULTIES IN A FAMILY WITH DELETION 17Q21.32-17Q 21.33, GIVING RISE TO
HAPLOINSUFFICIENCY OF THE HOXB GENE CLUSTER

P. D. Turnpenny', H. Hanar?, J. A. Crolla®

IClinical Genetics, Royal Devon & Exeter Hospital, Exet Great Britain
2peninsula Medical School, Exeter, United Kingdom
SWessex Regional Genetics Laboratory, Salisbury DistHospital, Salisbury, United Kingdom

Microdeletions of the 17g21.3 region have been mepgoregularly since the advent of microarray-CGéthnology with a
distinctive, recognisable phenotype associated déh17g21.31. We here describe a family with apreximate 1 Mb deletion at
17921.32-g21.33, which appears to be very rare.pfbband was a 9-year old boy who presented wimieg difficulties, short
stature, microcephaly, a triangular face, promirears, broad nasal bridge, short fingers withfiger clinodactyly and incurled
toes. Radiographs showed hypoplasia of the rightiatea His mother had very similar features, as klisl younger brother; his
brother had a hypoplastic right clavicle whilstithaother had bilateral clavicular hypoplasia. Hegignd head circumference for all
three were proportionate: 84 percentile. In the wider family there are sevémdividuals reported to have short stature but they
have not been assessed. The proband and his mateboth positive for the ~1 Mb deletion at 17§2117q21.33, which contains
24 annotated genes, including the enki®XB cluster. In consideration of a possible coincidemssociation with cleidocranial
dysostosis, mutation analysis of tREEINX2 (6p21) gene in the proband did not identify a aati Very few cases with confirmed
molecular pathology at this precise locus have lveported. The features in this family raise thegiility that haploinsufficiency
for theHOXB gene cluster causes a skeletal phenotype witlicalay hypoplasia and short stature.
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INFANTILE SYSTEMIC HYALINOSIS PRESENTING AS MULTIPL E JOINT PAIN
B. H.Y. Chung!, E. LauscH, A. Superti-Furga®, T. Y. Tan**5

!Department of Paediatrics, Centre for Reproductiond®rth and Development, University of Hong Kong, Hongri¢p
2Centre for Pediatrics and Adolescent Medicine, Unisity Hospital Mathildenstr, Freiburg, Germany

3Centre Hospitalier Universitaire Vaudois, Universiof Lausanne, Lausanne, Switzerland

“Genetic Health Services Victoria, Murdoch ChildrenResearch Institute, Melbourne, VIC, Australia

5Department of Paediatrics, University of Melbournklelbourne, VIC, Australia

Background: Infantile systemic hyalinosis (ISH) isage autosomal recessive disorder characterizexbbgrmal hyaline deposits in
the papillary dermis and other tissues. It presentsarly infancy with severe pain with movementgressive joint contractures,
thickened skin and hyperpigmented macules over hmoyninences. Gingival hypertrophy, skin nodulesrignal masses are
common but late findings.

Clinical information: The proband was the third dhdf a consanguineous Pakistani couple. She was fatirterm with normal
growth parameters and APGAR scores. She presentiediedreased limb movement at 3 months. Her limbemznts were limited
by severe pain; her ears were simple but promiaedtthere was hyperpigmentation over the knuckielsamkles. Skeletal survey
showed metaphyseal/submetaphyseal widening witiogieal reaction. Bone marrow examination excludegeloproliferative
disorders. She had normal inflammatory markersrarthal eye examination. At age 4 months, perianplfes were noted, and at
6 months she was tube fed, had occasional looseatd was hypoalbuminemic requiring two albumansfusions.

A known pathogenic homozygous mutation ¢.[652T>C$ ¥aaind in theéANTXR2 gene causing an amino acid substitution p.C218R,
confirming the diagnosis of ISH. The parents westefozygous carriers of the mutation.

Conclusion: ISH should be considered in infants gméiag in early infancy with painful joint contraces, skin and skeletal
abnormalities. Additional complications include {@io-losing enteropathy, feeding issues, perianakses causing pain with
defecation, gingival hypertrophy, and pathologacfures. The prognosis of patients with ISH is pmmdt they usually suffer from
recurrent infections, enteropathy and progressinetfonal limitation, with death in childhood.
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