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  Bone remodeling is accomplished by cycles involving the resorption of old bone by osteoclasts and the subsequent formation of new bone by osteoblasts.
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  Relative proportions of cortical (compact) and trabecular (cancellous) bone in different parts of the skeleton.
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  Osteoblast/stromal cell and osteoclast coupling mediated through RANKL/RANK interactions.
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  Factors that modulate the differentiation and function of osteoblast and osteoclast.
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  Growth factor concept of coupling.
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  Effects of antiresorptive agent on remodeling space and mineralization in the basic multicellular units.
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  Primary and secondary mineralization phase. The secondary mineralization period is defined as the time required for bone to mineralize from 70% to 95% of the theoretical maximum ash fraction.
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  Characteristics of Collagen-Related Genes and Proteins found in Bone matrix (from ref. 42)
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  Gene and Proteins Characteristics of Serum proteins found in Bone matrix (from ref. 42)
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  Gene and Proteins Characteristics of Glycoproteins in bone matrix (from ref. 42)
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  Gene and Proteins Characteristics of Glycosaminoglycan-Containing Molecules, Leucine Rich Repeat Proteins(LPRs) and Hyaluronan (from ref. 42)



[BACK]
[image: Table  ]Table 5


  Gene and Proteins Characteristics of SIBLINGs (Small Integrin-Binding Ligands, N-Glycosylated Proteins) (from ref. 42)
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  Gene and Proteins Characteristics of Other RGD-Containing Gycoproteins (from ref. 42)
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  Gene and Proteins Characteristics of Gamma-Carboxy Glutamic Acid-Contaning Proteins in Bone Matrix (from ref. 42)
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  Effects of Bone Matrix Proteins on Mineralization in VITRO (from ref. 42)



[BACK]
[image: Table  ]Table 9


  Cytokines produced in bone microenvironment with major effects on Osteoblasts and Osteoclasts(from ref. 42)
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69-kDa, non-glycosylated, one sulfhydryl,
17 disulfide bonds,

high affinity hydophobic binding pocket

Inhibits hydroxyapatite crysal growth

@-HS glycoprotein-3g27-29
precursor protein of, cleaved to form A
and B chains that are disulfide linked, Ala
-Ala and Pro-Pro repeat sequenices,
N-linked oligosaccharides,

cystatin-like domains

Promotes endocytosis, has opsonic
propertics, chemoatiractant for
‘monocytic cells, bovine analog (fetuin)
is a growth factor

Knockout mouse-adult ectopic
aalcification
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Thrombospondins(1-4, COMP)-15Q-1, 6427,
1g21-24,5q13,19p13.1

450 kDa molecule, three identical disulfide
liked subunits of ~150-180kDa,

Homologies to fibrinogen, properdin, EGF,
collagen, von Willebrand, P. falciparum and
calmodulin, RGD at the C terminal globular
domain

Cell attachment (but usually not
spreading), binds (o heparin,
platelets, types 1 and V collagens,
thrombin, fibrinogen, laminin,
plasminogen and plasminogen
activator inhibitor, histamine rich
glycoprotein

TSP-2 knockout mouse-large
colagen fibrils, thickened bones,
spinal deformities

Fibronectin-2q34 ~400kDa with 2 non-identical
subunits of ~200kDa, composed of type I, 11,
and 111 repeats, RGD in the 11" type III
repeat 2/3 from N termi

Binds to cells, fibrin heparin,
gelatin, collagen

Knockout mouse-lethal prior to
skeletal development

Vitronectin-17q11 ~70 kDa, RGD close to
N terminus, homology to somatomedin B,
in cysteines, sulfated, phosphorulated

Cell attachment protein, binds to
collagen, plasminogen and
plasminogen activator inhibitor,
and (o heparin

Fibrillin 1 and 2-15q21.1, 5q23-q31
350 kDa, EGFlike domains, RGD,
cysteine motifs

May regulate elastc fiber
formation

Fibrillin 1 mutations-Marfan’
syndrome, Fibrillin 2 mutations
congenital contractural arachnodactyly
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Promote or support
apatite formation

Dual function
(nucleate and_inhibit)

No known effect on
‘mineralization

Type 1 collagen
Proteolipid(matrix vesicle
‘nucleational core)

Aggrecan

Q-HS glycoprorein
Marrix gla_ protein(MGP)
Osteopontin

Ostcocalcin

Biglycan
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Decorin
BAG-75
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Alkaline phosphatase (bone-liver-kidney
isozyme) -1p34-36.1

two identical submits of ~80kDa, disulfide bonded,
tissue specific post translational modification

potential Ca++ carrier,
hydrolyzes

inhibitors of mineral deposition
such as pyrophosphates

Hypophosphatasia_(decreased
activity), TNAP knockout
mouse-growth impaired;
decreased mineralization

Osteonectin-5q31-33
~35-45kDa, intramolecular

disulfide bonds, a helical amino terminus with
multiple low affinity Ca++ binding site.
Ovomucoid homology, glycosylated,
‘phosphorylated, tissue_specific_modifications

May mediate deposition of
hydroxyapatitie, binds to growth
factors, may influence cell cycle,
positive regulator of

bone formation

Knockout mouse-decreased
trabecular connectivity; decreased
mineral content; increased
erystal size

Tetrancctin-3p22-p21.3
21kDa protein composed of four identical subunits
of 5.8 kDa, sequence homologies with asialoprotein
receptor and G3 domain of aggrecan

Binds to plasminogen,
may regulatc matrix
‘mineralization

Knockout mouse-no long bone
phenotype, spinal deformity,
increased mineralization in
implant model

Tenascin-C-933
Hexameric structure, six identical chains of
320kDA, Cys ich, EGF-like repeats, FN
type 11 repeats

interferes with cell- FN interactions

Knockout mouse-no apparent
skeletal phenotype






