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human knee cartilage
normal - osteoarthritic
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differential expression: 67 genes p<0,01
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Imbalance of cartilage matrix turnover
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Gene clusters: groups of differentially expressed genes
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normalization of data
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gene expression after stimulation with BMP-7 and IL-1b
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- phenotyping of cells
- cell lines clustering
- In vitro clustering

-> new marker genes

-> diagnosis
-> quality control (cellular transplants)

- phenotyping of samples




Clustering of genes and samples
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Chondrocytic cell line — HCS-2/8

M. Takigawa, Japan
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- screening of gene expression levels
-> functional genomics

- establishment of regulatory networks
-> cell biology




Validation of gene expression

® gPCR (LightCycler, TagMan)

® Northern blotting
® in situ hybridization
® immunohistochemistry

® Western blotting
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RNA-quality is important




Clontech Cancer 1.2 cDNA array

A. Cell cycle regulators B. Apoptosis Oncogens C. DNA damage response
Growth regulators Tumor suppressors Cell fate and development

D. Cell adhesion E. Invasion regulators F. Cytokines
cell-cell interaction
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normalization: maximize consistency between all measurements
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P-value: Wilcoxon — t-test
-- Problem: thousands of genes detected in parallél:

-- 10000 genes; p<0,001: ten wrong positives (maybe 10
out of 15 if only 5 genes regul ated)

-> FDR (false discovery rate): <0,1 okay




| ntroduction

Major applications - Limitations

Material - Technical platforms

Normalization - Biostatistics

. URARP DARV

Final Discussion




\I R FKDTBQJI HV

- how to narrow down the number of genes:

= VHBFWRQ

- how to identify genes of interest
(not detected or not differentially detected):

= H WQQVIRQ




Gene expression profiling
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gene clustering

biglycan

BMP1

BMP3B

CD99 antigen; MIC2 protein
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CYRG61 protein

MMP2

S100 calcium-binding protein A4; MTSL1 protein




Neighbourhood analysis
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osteonectin

DNA-binding protein RFX5

sonic hedgehog (SHH)

tenascin (TN); hexabrachion (HXB); cytotactin; neuronectin
protein C inhibitor; plasma serine protease inhibitor precursor
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endothelial plasminogen activator inhibitor-1 precursor
COL11A2
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Disease hypotheses
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Osteoarthritisis largely caused by afailure of
anabolic activity of osteoarthritic
chondrocytes

Up: collagen Typelll, IX, X1, VI,
aggrecan core, link protein
decorin and biglycan

Osteoarthritis is largely caused by over-
activation of cartilage catabolism

Up: MMPs-1, -2, -3, and -13
Down: TIMPs-1,-2,-3, and -4

Osteoarthritis is largely caused by changes in
the subchondral bone atering loading
conditions of the overlying cartilage

Difficult

Not known

Osteoarthritis is largely caused by some sort
of inflammatory reaction in the synovial
membrane

Difficult

changes in gene expression pattern to I1-
1, and TNF
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