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Osteoporosis

Normal bone

Need for bone forming interventions that induce
a positive, bone forming, remodeling balance
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Facts On Bone

« Bone mass decreases with age and especially In
women after menopause

o Current therapy Is towards preventing bone logk an
NOT actually stimulating bone formation to restore
to youthful levels

 Mechanical loading (e.g. exercise, gravity)
strengthens bone



Impact of Zero Gravity

 On average, the International Space Station (€83 lost trabecular
(interior bone) at a rate of 2.2% to 2.7% for eanth in space and
cortical (outer bone) at a rate of 1.6% to 1.7%menth.

* Using information from the quantitative CT imagt® investigators
also projected changes in hipbone strength. Thiay&® on average
that hipbone strength declined by 2.5% for eachtmohflight.

» Studies have shown found on average that the 188 lost vertebral
bone at a rate of 0.8% to 0.9% per month

Thomas F. Lang (UCSF) and Adrian LeBlanc (Baylor College of Medicine): 2004



TowardsAn Anabolic (BoneFormation) Therapy

Thekeyisto STIMULATE BONE FORMATION not just
to preventboneloss 5



Left (Slide A): An example of a 69 years old woman with a s@aléhat
matches her age. Right (Slide B): The same woman where hetoskkas a
bone mass of a 25 years old woman.



A major discovery in the bone field was
made in 2001 when a gene implicated in
cases of high bone mass was mapped out

SCLEROSTIN



Beginning of the Sclerostin Discovery:
A True Dutch story



Sclerostin a natural inhibitor of bone formation:
a perfect drug target for osteoporosis



Sclerosteosis An Example Of High
Bone Mass Pathology (Titratable)

Normal

Extremely strong
bones. Density
similar to granite

Sclerosteosis
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Sclerosteosisa high bone mass disease In
Afrikaanders of Dutch origin
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Progressive bone overgrowth due to
Increased osteoblast activity

Phenotype related to increased bone
formation

Raised intracranial pressure
Compression of nerves
Syndactyly

High frequency in Afrikaanders
Autosomal recessive disease
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Van Buchem disease
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Cell-Based
Assays

Genomics &
Proteomics

Bridging the transition between genomics / proteomics, cell-assa/s
and preclinical imaging
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The Sclerostin Co-Factor Is The Missing Link In TheWnt / b Catenin Pathway
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Wwnt Pathway

Sclerostin —. Wntsignalling ___, Bone mass regulated
decrease
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Wwnt Pathway

Sclerostin —. Wntsignalling ., Bone mass increase
increase
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What is the relationship between mechanical loadine.g. exercise, gravity) and sclerostin ?

Inverse relationship between sclerostin and receptor
The receptor is found in osteocytes

No mechanical loading— Increase in sclerostin levels
— Nno bone formation

Mechanical loading present—  shuts down sclerostin
production —  bone formation increases

Knock-out receptor—  bone production decreases
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Sclerosteosis

High Bone Mass Disease
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Van Buchems Diseass

Anabolic effects of PTH/PTHrP

Mechanical loading — receptor ??

Sclerosteose-
Like Disease
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Project Proposal For ESA
Collaboration:

A Receptor Found In Osteocytes That Acts As A
Mechanosensor To Microgravitational Changes
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