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Topics covered

ÅSample types, properties and processing

ÅProteomic Strategies & Study Design

Å2-DE Gel & Image Analysis

ÅStatistical Analysis & Interpretation
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Sample Types

Synovial joint triad:

1. Synovial fluid

2. Synovialmembrane

3. Cartilage

Gibson DS, Rooney ME. 2007. The Synovial Fluid Proteome-
a key factor in the pathology of joint disease. Proteomics-

Clinical Applications; 1 (8), pp889.

http://www3.interscience.wiley.com/search/allsearch?mode=viewselected&product=journal&ID=114292019&view_selected.x=77&view_selected.y=6
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Sample Properties - Synovial fluid

Synovial fluid properties:

1. Plasma dialysate

2. Normally acellular

3. Highly viscous

Gibson DS, Rooney ME. 2007. The Synovial Fluid Proteome-a key factor in the pathology of joint disease. Proteomics-Clinical Applications;1 (8), pp889.

Normal OA RA Normal OA RA

Hyaluronan 2x106 3.2 1.5 0.17 - 2.0 - - -

Fibrinogen 340 - 0.15 - 2.10 0.25 - 0.55 3.0 - 7.0

Albumin 69 12.0 - 20.0  11.0 - 34.0    8.0 - 35.0    32.7 26.0 29.2 - 44.0

Haptoglobin 100 0.1 0.2 0.9 - 4.0              1.8 2.0 2.4 - 6.0

Immunoglobulin G 156 - 4.0 - 30.0 10.3 - 11.0 - 4.0 - 12.0 11.0 - 20.1

TOTAL PROTEIN - 19.0 40.0 - 68.0 38.0 - 84.0      67.7 - 70.0

Molecular 

Weight (Kda)

Serum/PlasmaSynovial Fluid

MoskowitzRW et al. 2006. Osteoarthritis- diagnosis and medical / 
surgical management. LipincottWilliams & Wilkins. 

http://www3.interscience.wiley.com/search/allsearch?mode=viewselected&product=journal&ID=114292019&view_selected.x=77&view_selected.y=6
http://books.google.com/books?id=YfFj8Gbq5H0C&pg=PA369&lpg=PA369&dq=moskowitz+osteoarthritis&source=web&ots=6wfVblHuwG&sig=8Ht0-nDXtzj83bXqBGKWghMI-mo&hl=en&sa=X&oi=book_result&resnum=1&ct=result
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Gibson DS, Rooney ME. 2007. The Synovial Fluid Proteome-a key factor in the pathology of joint 
disease. Proteomics-Clinical Applications; 1 (8), pp889.

Sample Properties - Synovial fluid

ÅWide dynamic range 
mg/ml to pg/ml

ÅWide MWt range 

ÅRich sourceof 
biomarkers 
produced locally

http://www3.interscience.wiley.com/search/allsearch?mode=viewselected&product=journal&ID=114292019&view_selected.x=77&view_selected.y=6
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Sample Processing - Synovial fluid

ÅCell removal by centrifugation

ÅPrevention of degradation by protease inhibitors

ÅSalt/ small molecule removal by dialysis

ÅDehydrate by freeze drying

ÅRehydrate in buffer with suitable solubility 

ÅStorage at -улɕ /

Gibson DS, et al. 2006. Proteomic analysis of recurrent joint Inflammation in Juvenile Idiopathic Arthritis. J. Proteome Research ; 5(8): pp 1988.

http://pubs.acs.org/cgi-bin/abstract.cgi/jprobs/2006/5/i08/abs/pr060129t.htm
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Sample Properties - Synovial membrane

ÅDelicate lining tissue

ÅLayered cells 2-3 cells deep

ÅMacrophage and Fibroblast

ÅLacks a true basement membrane

ÅFenestrated capillary network

RevellPA, et al. 1988.The synovial membrane in osteoarthritis: a histological study 
including the characterisationof the cellular infiltrate present in inflammatory 
osteoarthritis using monoclonal antibodies. Ann Rheum Dis.; 47(4), 300ς307.

http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=1003511&blobtype=pdf
http://www.pubmedcentral.nih.gov/picrender.fcgi?artid=1003511&blobtype=pdf
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Sample Processing - Synovial membrane

ÅPoolsmall needle biopsies

ÅHomogenisation

ÅProtein extraction

ÅAcetone precipitation -нлɕ/ ƻǾŜǊƴƛƎƘǘ

ÅRehydrationin Urea Chaps Buffer

TillemanK et al. 2005. Chronically inflamed synoviumfrom spondyloarthropathyand rheumatoid arthritis investigated by protein expression profiling 
followed by tandem mass spectrometry.Proteomics ;5(8):2247-57. 

http://www3.interscience.wiley.com/journal/110474276/abstract
http://www3.interscience.wiley.com/journal/110474276/abstract
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Sample Properties ςCartilage tissue

ÅLow density chondrocytes

ÅExtracellular matrix 

Å/ƻƭƭŀƎŜƴ ŦƛōǊƛƭǎ ŀƴŘ D!DΩǎ

ÅAvascular

ÅDiarthroidaljoints cushion

http://www.visualhistology.com/dvd
_descriptions/cartilage.html

http://www.visualhistology.com/dvd_descriptions/cartilage.html
http://www.visualhistology.com/dvd_descriptions/cartilage.html
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Sample Processing ςCartilage tissue 1

ChondrocyteProtein Extraction

ÅCartilage rinse in saline

ÅTrypsindigest at 37 C for 10 mins

ÅCollagenase(type IV) incubation in DMEM 5% FCS 

ÅChondrocyteculture for 2-3 weeks

ÅCell lysisin extraction buffer

Ruiz-RomeroC, et al. 2008. Proteomic  analysis of human osteoarthriticchondrocytesreveals protein 
changes in stress and glycolysis. Proteomics; 8, 495-507.

http://www3.interscience.wiley.com/cgi-bin/fulltext/117882933/PDFSTART
http://www3.interscience.wiley.com/cgi-bin/fulltext/117882933/PDFSTART
http://www3.interscience.wiley.com/cgi-bin/fulltext/117882933/PDFSTART
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Sample Processing ςCartilage tissue 2

ECM Protein Extraction

ÅExtractionbuffer with protease inhibitors

ÅCentrifugedto clarify

ÅCetylpyridiniumchloride  (CPC) added

ÅChloroform/methanol precipitation of supernatant

ÅPellets resuspendedin Urea CHAPS buffer

VincourtJB, et al. 2006. Establishment of a reliable method for direct proteome characterization of 
human articularcartilage. Molecular and Cellular Proteomics; 5, 1984-1995. 

http://www.mcponline.org/cgi/reprint/5/10/1984
http://www.mcponline.org/cgi/reprint/5/10/1984
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Proteomic Strategy- Study Design

ÅNeed to understand the model system or 
disease process being studied

- Protein copy number

- Adequate genome coverage

- Qualitative and/or quantitative data required

- Control groups for comparison

- Separate biological replicates, not pools

- Sample number for sufficient power

- Validation!
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Proteomic Strategy- Considerations 1

GrahamDRM, et al. 2005. Broad-based proteomic strategies: a practical guide to proteomics and functional screening. J Physiol; 563(1), 1-9. 

http://jp.physoc.org/cgi/reprint/563/1/1


15
Arthritis Research Group

Dr DS Gibson OARSI 2008

Proteomic Strategy- Separation choices

GrahamDRM, et al. 2005. Broad-based proteomic strategies: a practical guide to proteomics and functional screening. J Physiol; 563(1), 1-9. 

http://jp.physoc.org/cgi/reprint/563/1/1
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Qualities of 2-DE

Advantages

ÅRelative quantification is possible

Å{ŜǇŀǊŀǘŜ t¢aΩǎ

ÅMultiplex; user friendly

Disadvantages

ÅEquipment and software can be expensive

ÅTime intensive data and image analysis

ÅLimited dynamic range; sample enrichment 
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Proteomic Strategy- Separation choices

GrahamDRM, et al. 2005. Broad-based proteomic strategies: a practical guide to proteomics and functional screening. J Physiol; 563(1), 1-9. 

http://jp.physoc.org/cgi/reprint/563/1/1
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Qualities of LC

Advantages

ÅHigh throughput; direct to MS possible

ÅWide dynamic range; low MWt peptide

ÅaǳƭǘƛǇƭŜȄΤ {ŜǇŀǊŀǘŜ t¢aΩǎ

Disadvantages

ÅDedicated equipment and consumables can be 
expensive; expertise required

ÅTime intensive data analysis
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Example LC ςpeptide resolution

http://pubs.acs.org/cgi-bin/article.cgi/jprobs/2007/6/i11/pdf/pr0704534.pdf
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Proteomic Strategy- Considerations 2

GrahamDRM, et al. 2005. Broad-based proteomic strategies: a practical guide to proteomics and functional screening. J Physiol; 563(1), 1-9. 

http://jp.physoc.org/cgi/reprint/563/1/1
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Qualities of Protein affinity chips

Advantages

ÅHigh throughput; bypass need for separation

ÅReproducibility good; automation is possible

ÅMultiplex; MS analysis is not required

Disadvantages

ÅDedicated equipment and consumables can be 
expensive

ÅPreclude the biomarker identity; not true discovery
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Two-dimensional gel electrophoresis (2-DE)

Fluorescent difference gel 
electrophoresis (DIGE)

Å Internal Cy2Standard

ÅSamplemultiplexing

ÅWidedynamic range 105

ÅNanogramsensitivity

Stabilisation/ 
Purification 

Labeling

Mixing

1st Dimension IEF

2nd Dimension PAGE

Gibsonet al. 2008, Biomarker Methods in Drug Discovery and Development (Humana Press)

http://www.springerprotocols.com/Abstract/doi/10.1007/978-1-59745-463-6_9
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2-DE Image Analysis

Gel scanning 

Image separation

Image warping/ spot 
matching

Spot quantification/ 
normalisation

Data interpretation 

Gel Warping

Spot outlines

Gibsonet al. 2008, Biomarker Methods in Drug Discovery and Development (Humana Press)

Spot matching

www.samespots.com

http://www.springerprotocols.com/Abstract/doi/10.1007/978-1-59745-463-6_9
http://www.samespots.com/
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DIGE analysis- MSC from OA patients

http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6WP3-4RPD49D-3-H&_cdi=6979&_user=126523&_orig=search&_coverDate=08/31/2008&_sk=999839991&view=c&wchp=dGLbVzW-zSkzS&md5=deb52b793829f504c8fcdc558ebacb62&ie=/sdarticle.pdf
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Expression profiles- across subgroups
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Expression profiles- across sample type

http://www3.interscience.wiley.com/cgi-bin/fulltext/99016801/PDFSTART

