Contributions PIN: 037521 MATYAS, John Robert
(1) Most Significant Contributions

(1) Matyas JR, M.G. Anton, N.G. Shrive, and C.B. Frank: Stress governs tissue phenotype at the
femoral insertion of the rabbit MCL. J. Biomech., 28:147-157, 1995. This study-the first of its kind—
explores the spatial relationship of cell phenotype and mechanical stress in situ. The femoral insertion
of the medial collateral ligament is a model system in which there is a gradient in cell phenotype ranging
from cigar-shaped, type | collagen-producing fibrocytes in the ligament midsubstance to rounded, type
Il collagen-producing fibrochondrocytes near the soft tissue-hard tissue interface. Ligament elongation
induces a gradient in mechanical stress state ranging from almost pure tension in the midsubstance, to
high internal compression near the soft tissue-hard tissue interface. In this model, cell phenotype and
mechanical stress state are highly predictive of one another, suggesting that mechanical stress state
governs cell phenotype in vivo. That the metabolism of mature chondrocytes in situ can be modulated
by the mechanical stress in the tissue has far-reaching implications. If, as this study suggests,
chondrocytes respond to mechanical stress, then it may be possible to develop rational and optimal
physical therapies for treating cartilage diseases such as osteoarthritis.

(2) Matyas, J.R., Adams, M.E., Huang D.Q., and Sandell, L.J.: Discoordinate gene expression of
aggrecan and type Il collagen in experimental osteoarthritis. Arthr. Rheumat. 38:420-425, 1995. This
study describes the novel observation that the genes of two major macromolecules of articular cartilage
are expressed discoordinately in the early “hypertrophic” phase of post-traumatic osteoarthritis. We
found that the message for type Il collagen is elevated eight-fold compared to a two-fold increase in the
message of aggrecan core protein. These findings suggest that the stimulus for type Il collagen and
aggrecan transcription are different or that these genes have different mechanisms for controlling their
transcription. The importance of detecting early changes in matrix molecule metabolism cannot be
overemphasized since treatments and therapies aimed at altering the pathogenesis of osteoarthritis are
likely going to be most effective during the early stages of this disease.

(3) Matyas, J.R., Ehlers, P.F., Huang, D., and Adams, M.E.: The early molecular natural history of
experimental osteoarthritis: 1. Progressive discoordinate expression of aggrecan and type Il
procollagen mRNA in the articular cartilage of adult animals. Arthritis and Rheumatism. 42:993-1002,
1999. This study describes changes in aggrecan and type Il collagen gene expression in articular
cartilage during the pathogenesis of experimental osteoarthritis. Aggrecan and type Il collagen mRNA
levels increase progressively at three and eight months. While both aggrecan and type Il collagen gene
expression increased progressively, their relative expression became increasingly disproportionate over
eight months. These findings suggest that the stimuli for aggrecan and type 1l collagen transcription in
articular cartilage exists early after joint injury and are sustained throughout the early phases of this
experimental osteoarthritis. These findings also confirm and extend our previous observations that
discoordinate gene expression of aggrecan and type Il collagen is a hallmark feature of articular
chondrocytes in experimental osteoarthritis that may serve as a useful predictor of stage of disease in
this model.

(4) Matyas JR, lonescu M, Eyre D, Poole AR: Analysis of cartilage biomarkers in the early phases of
canine experimental osteoarthritis. Arthritis & Rheumatism 50:543-552, 2004. Significant elevations
in several cartilage-specific biomarkers were detected by sensitive immunoassay in serum, urine, and
joint fluid. This study assessed biomarker levels prior to joint injury (surgery) and at specific times
thereafter. We discovered substantial individual variation in baseline biomarker levels (not available in
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humans) and showed significant changes in all three body fluids by using repeated measures statistical
design.

(4). McDougall JJ, Andruski B, Schuelert N, Hallgrimsson B, Matyas JR: Unravelling the Relationship
Between Age, Pain Sensation and Joint Destruction in Naturally Occurring Osteoarthritis of Dunkin
Hartley Guinea Pigs. Pain. 141:222-232, 2009. This paper offers an explanation for the widely
recognized, but poorly understood discrepancy between the severity of joint pathology and the intensity
of pain in an animal model of osteoarthritis. Moreover, using a sophisticated multivariate approach,
extensive measures were made of joint pathology and nociceptive nerve activity in response to
mechanical loading (torque) of the knee. Not surprisingly, nociceptive activity increased as a function
of mechanical torque in both young (normal) and aged (osteoarthritic) knee joints. Surprisingly, tonic
nociceptive discharge was a feature of osteoarthritic joints before torque was applied. As animal activity
appeared unrelated to nociceptive activation, it appears that modulation of chronic pain of the knee is
located centrally, i.e., in the brain. The identity of sites where pain is evoked and where it is processed
is crucially important for understanding how to develop rational treatments and therapies for joint pain.

(2) Activities and Contributions

Reviewer: J Orthop Res, J Biomed Eng, J Histochem Cytochem, Arch Biochem Biophys

J Biomech, Arthritis Rheumatism, Conn Tissue Res, Scand J Rheumatol, APMIS, J App Physiol, J
Pathology

Grant Reviewer: CIHR (Bioeng; Clinical), Whitaker Foundation, NIH (Ortho Study Section), The
Arthritis Society, Physician Services Incorporated, Saskatchewan Health Research Foundation,
Canadian Arthritis Network

Scientific Advisory Committee (Chair), The Arthritis Society

(3) Interruptions/delays
None.

(4) Patents and intellectual property rights

Patents Issued:

J.R. Matyas, J.B. Rattner: Method of Tissue Transfer and Retrieval. U.S. Patent Office, US Patent
Number 5,858,781, Issued January 22, 1999.

J.R. Matyas, J.B. Rattner: The Method of Tissue Transfer. U.S. Patent Office, US Patent Number
5,866,417, Issued February 2, 1999.
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Published refereed papers

McDougall JJ, Andruski B, Schuelert N, Hallgrimsson B, Matyas JR: Unravelling the Relationship
Between Age, Pain Sensation and Joint Destruction in Naturally Occurring Osteoarthritis of Dunkin
Hartley Guinea Pigs. Pain. 141:222-232, 2009. PMID: 19081191.

Krawetz, R, Wu E, Rancourt DE, Matyas JR: Osteoblasts suppress high bone turnover caused by
osteolytic breast cancer in vitro. Experimental Cell Research, ePub May 2009, PMID: 19433087.

Wang G, Siggers K, Zhang S, Jiang H, Xu Z, Zernicke RF, Matyas J, Uludag H: Preparation of BMP-2
containing bovine serum albumin (BSA) nanoparticles stabilized by polymer coating. Pharm Res. 2008
25:2896-909. PMID: 18709447.

WP Maksymowych, R Landewé, R Poole, M Boers, P Garnero, P Geusens, H El-Gabalawy, D
Heinegard, V Krause, S Lohmander, J Matyas, T Saxne, D van der Heijde: Development of Draft
Validation Criteria for a Soluble Biomarker to be regarded as a Valid Biomarker Reflecting Structural
Damage Endpoints in Rheumatoid Arthritis and Spondyloarthritis Clinical Trials. J Rheumatol. 2007
34(3):634-40.

Varkey M, Kucharskil C, Doschak MR, Winn SR, Brochmann EJ, Murray S, Matyas JR, Zernicke RF,
Uludag H: Osteogenic Response of Bone Marrow Stromal Cells from Normal and Ovariectomized Rats
Treated With Dose bFGF. Tissue Engineering. 2007Apr;13(4):809-817.

WP Maksymowych, R Landewé, R Poole, M Boers, P Garnero, P Geusens, H El-Gabalawy, D
Heinegard, V Krause, S Lohmander, J Matyas, T Saxne, D van der Heijde: Development of Draft
Validation Criteria for a Soluble Biomarker to be regarded as a VValid Biomarker Reflecting Structural
Damage Endpoints in Rheumatoid Arthritis and Spondyloarthritis Clinical Trials. J Rheumatol. 2007
Mar;34(3):634-40.

Villemure I, Cloutier L, Matyas JR, and Duncan NA: Non-uniform strain distribution within rat
cartilaginous growth plate under uniaxial compression. Journal of Biomechanics 40:149-156, 2007.

Clark AL, Leonard TR, Barclay LD, Matyas JR, Herzog W. Heterogeneity in patellofemoral cartilage
adaptation to anterior cruciate ligament transection; chondrocyte shape and deformation with
compression. Osteoarthritis Cartilage. 2006, 14:120-30.

Villemure 1., Chung M.A., Kimm M., Matyas J.R., Duncan N.A., Static compressive loading reduces the
MRNA expression of type 1l and X collagen in rat growth-plate chondrocytes during development,
Connective Tissue Research, 46, 211-219 2005

Cooper D, Katzenberg MA, Matyas JR, Hallgrimsson B. Comparison of microcomputed tomographic
and microradiographic measurements of cortical bone porosity. Calcified Tissue International. 74:437-
447, 2004.

Matyas JR, Atley L, lonescu M, Eyre D, Poole AR: Analysis of cartilage biomarkers in the early phases
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of canine experimental osteoarthritis. Arthritis & Rheumatism 50:543-552, 2004.

Hunter CJ, Matyas JR, and Duncan NA: The functional significance of cell clusters in the notochordal
nucleus pulposus: survival and signaling in the canine intervertebral disc. Spine Journal. 29:1099-1104,
2004,

Gittens SA, Kitov PI, Matyas JR, Lébenberg R, and Uludag H: Impact of tether length on bone mineral
affinity of protein-bisphosphonate conjugates. Pharmaceutical Research 21:608-616, 2004.

Gittens SA, Wohl GR, Zernicke RF, Matyas JR, Morley P, and Uludag H: Systemic bone formation
with weekly PTH administration in ovariectomized rats. J Pharm Pharmaceut Sci 7:27-37, 2004.

Bruehlmann SB, Matyas JR, Duncan NA: ISSLS Prize Winner: Collagen Fibril Sliding Governs Cell
Mechanics in the Anulus Fibrosus: An In Situ Confocal Microscopy Study of Bovine Discs. Spine.
29:2612-2620 2004.

Matthews J, Chung M, Matyas JR: Indirect injury stimulates scar formation — Adaptation or pathology?
Connective Tissue Research. 45:94-100, 2004.

Gittens SA, Bagnall K, Matyas JR, Lébenberg R, Uluda_ H: Imparting bone affinity to osteogenic
proteins through heparin-bisphosphonate conjugates. J. Control Release. 98:255-268, 2004.

Alhadlag HA, Xia Y, Moody JB, Matyas JR: Detecting structural changes in early experimental
osteoarthritis of tibial cartilage by microscopic magnetic resonance imaging and polarised light
microscopy. Ann Rheum Dis 63:709-717, 2004

Pardy CK, Matyas JR, Zernicke RF: Doxycycline effects on mechanical and morphometrical properties
of early- and late-stage osteoarthritic bone following anterior cruciate ligament injury. J Appl Physiol.
97:1254-1260, 2004.

Adeeb SM, Sayed AEY, Matyas J, Hart DA, Frank CB, Shrive NG: Congruency effects on load bearing
in diarthrodial joints. Computer Methods in Biomechanics and Biomedical Engineering, 7:147-158,
2004.

Hunter CJ, Matyas JR, and Duncan NA: Cytomorphology of notochordal and chondrocytic cells from
the nucleus pulposus: a species comparison. J. Anat. 205:357-362, 2004.

Chi SS, Rattner JB, Matyas JR: Communication between paired chondrocytes in the superficial zone of
articular cartilage. J. Anat. 205:363-370, 2004.

Published contributions to a collective work and book chapters

John Robert Matyas, Joints, In: Encyclopedia of Neuroscience , Binder,M.; Hirokawa,N.; Windhorst,U.
[Editors], Springer-Verlag, Berlin Heidelberg, pp. 2076-2079, © 2009. DOI - 10.1007/978-3-540-
29678-2_2632, http://www.springerlink.com/content/u76t22663nv35363
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John Robert Matyas, Imaging and Evaluating Live Tissues at the Microscopic Level, In: Advanced
Imaging in Biology and Medicine: Technology, Software Environments, Applications. Christoph
Sensen Benedikt Hallgrimsson [ed.], Springer, Berlin Heidelberg, pp147-198, © 2009. ISBN 978-3-
540-68992-8
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Published abstracts

Mountain KM, Foniok T, Dunn JF, Matyas JR: The Effect of Freezing on Surface T2 Measurements in
Articular Cartilage. Canadian Medical and Biological Engineering Society Conference, Calgary, AB,
May 20009.

Desrochers J, Amrein AM, Matyas JR: Scratching the Surface: Structural and Functional Changes of
the Articular Cartilage Surface can be Measured with Atomic Force Microscopy in an Experimental
Model of Early Osteoarthritis OARSI conference Oct 2009

Salvador SM, Fear EC, Okoniewski M, Matyas JR: Microwave Imaging of the Knee: on Sensitivity,
Resolution and Multiple Tears Detection.  Conference paper, (ANTEM) Antenna Technology and
Applied Electromagnetics, IEEE, Banff, AB, February 2009.

Salvador SM, Fear EC, Okoniewski M, Matyas JR: Microwave Imaging of the Knee: Application to
Ligaments and Tendons., International Microwave Symposium, Microwave Theory and Techniques
Society, Boston, MA, USA, June 20009.

Swamy G, Salo P, Matyas JR: Pinprick Injury Of Mouse Intervertebral Disc Mimics Rabbit Pinprick.
Orthopaedic Research Society, 55th Annual Meeting, Las Vegas, NV, February 2009.

McDougall JJ, Andruski B, Schilert N, Hallgrimmson B, Matyas, JR: Objective assessment of joint
nociception reveals a disconnect between disease severity and pain sensation in osteoarthritis.  28th
Annual Conference of The Canadian Pain Society, Victoria, BC, Canada. Pain Research Management
13:143, 2008.

Mountain K, Dunn J, and Matyas JR: Can T2 relaxation be used to predict changes in articular cartilage
surface collagen? Orthopaedic Research Society, San Francisco, CA, March 2008.

Mountain KM, Foniok T, Dunn JR, Matyas JR: Visualization of collagen crimp in tendon using high-
field MR, International Society of Magnetic Resonance in Medicine, Toronto, 3-9 May, 2008.

Cormier JT, Krawetz RJ, Matyas JR, Rancourt DE: Bioreactors Promote Embryonic Stem Cell
Pluripotency, Stem Cell Network Meeting, Toronto, ON, Nov 2008.

Mountain KM, Foniok T, Dunn JF, Matyas JR: High-field Mri Reveals Surface Collagen Oritentation
and Density of Articular Cartilage Along Split Lines, Canadian Arthritis Network Conference, Toronto,
ON, Oct 2008.

Desrochers J, Amrein MA, Matyas JR: Effect of Freezing on Surface Properties of Cartilage Measured
by Atomic Force Microscopy. Canadian Arthritis Network Conference, Toronto, ON, Oct 2008.

Cormier JT, Krawetz RJ, Matyas JR, Rancourt DE: Suspension Bioreactors Promote Embryonic Stem

Cell Pluripotency in vivo. Tissue Engineering & Regenerative Medicine International Society - North
America (TERMIS-NA), San Diego, CA, USA, Dec 2008.
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Mountain K; Hami, J and Matyas JR: Articular cartilage mechanical abrasion mimics early
osteoarthritis fibrillation. Banff Biomedical Engineering Conference, Banff, AB, Oct 2007.

Cormier JT, zur Nieden N, Krawetz RJ, Matyas JR, Rancourt DR: Osteogenic Differentiation of
Embryonic Stem Cells Reduces the Risk of Teratoma Formation In Vivo. Stem Cell Network Meeting,
Halifax, NS, October 2007

Cormier JT, zur Nieden N, Krawetz RJ, Kallos MS, Rancourt DR, and Matyas JR: Assessing the
Efficacy of Stem Cells for Tissue Repair in a Skeletal Defect Model. Canadian Arthritis Network,
Halifax, NS, Oct 2007.

Rattner JB, Matyas JR, Barclay L, Sciore P, Lo IK: Reconsidering the Structure of the Meniscus:
Identification of New Structural Elements and Structural Component Interrelationships. 53rd Annual
Mtg Orthopaedic Research Society, Feb 2007.

Villemure 1, Cloutier L, Matyas JR, and Duncan NA: Strain patterns within rat cartilaginous growth
plate under uniaxial compression differ among histomorphological zones Journal of Biomechanics,
Volume 39, Supplement 1, 2006, Pages S475.

Bano S, Lumb KJ, Gough J, Matyas JR, Syed NI, Hasan SU. Prenatal cigarette smoke exposure and
renovascular changes during adulthood. 2006 Pediatric Academic Societies' Meeting. San Francisco,
California, USA, April 29-May 2, 2006.

Dunn JF, Foniok T, Matyas JR: Magic Angle MR Microscopy and T2 Quantification of Intervertebral
Discs Highlights the 3-Dimensional Collagen Structure. International Society for Magnetic Resonance
in Medicine (ISMRM) 14th Scientific Meeting & Exhibition, Seattle, Washington, USA, 6-12 May 2006

Varkey M, Kucharski C, Winn S, Murray S, Matyas JR, Zernicke RF, Uludag H. Response of Bone
Marrow Stromal Cells to Low Dose of Systemic bFGF Treatment in Normal and Ovariectomized Rats.
Canadian Biomaterials Society, 25th Ann. Mtg., 26-28 May 2006, Calgary, Canada

Bano S, Lumb KJ, Gough J, Matyas JR, Syed NI, Hasan SU. Prenatal cigarette smoke exposure and
renovascular changes during adulthood. 2006 Pediatric Academic Societies' Meeting. San Francisco,
California, USA, April 29-May 2, 2006

Chi SS, Chung M, Matyas, JR: Enzymatic chondrons and isolated chondrocytes contract Collagen gels
at different rates. 51st Annual Mtg. Orthopedic Research Society, Washington, DC, Feb 2005.

Villemure I, Cloutier L, Matyas JR, Duncan NA. Biomechanical non-uniform strain distribution within
rat cartilaginous growth plate under uniaxial compression. Third International Symposium on Advanced
Biomaterials/Biomechanics, Montréal, QC, Canada, April 3 - 6, 2005.

Huynh A.-M., Young D, Kawchuck GN, Duncan N, Tomanek B, Hunter C, Matyas JR: Microscopic

magnetic resonance imaging of the intervertebral disc under compression: a pilot study. Canadian
Connective Tissue Conference, Montreal 20-23 May 2005.
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Villemure I, Cloutier L, Matyas JR, Duncan NA: Detailed strain distributions within compressed rat
cartilaginous growth plates. Canadian Connective Tissue Conference, Montreal 20-23 May 2005.

zur Nieden NI, Loken S, Liu SY, Matyas JR, Rancourt DE: Culture of embryonic stem cells on
biodegradable scaffolds for the treatment of osteodegenerative disorders - an in vitro and in vivo study.
International Society for Stem Cell Research (ISSCR), 3rd Annual Meeting, San Francisco, CA, USA,
23-25 June 2005.

Hunter CJ, Seck C-S, Kawchuk GN, Hu R, Matyas JR, Duncan, NA. Gene expression in an endplate
perforation model of intervertebral disc degeneration. 50th Annual Mtg. Orthopedic Research Society,
San Francisco, CA, Feb 2004.

Bruehlmann SB, Kawchuk GN, Hu R, Matyas JR, Duncan, NA. Cell process morphology in the
annulus fibrosus of an endplate perforation model of disc degeneration. 50th Annual Mtg. Orthopedic
Research Society, San Francisco, CA, Feb 2004.

van der Werf MJ, Seck C-S, Chung M, Matyas JR, Duncan NA. Type VI collagen surrounded linear
cell arrays in annulus fibrosus. 50th Annual Mtg. Orthopedic Research Society, San Francisco, CA, Feb
2004.

Hunter CJ, Matyas JR, Duncan, NA. Hypo-osmotic stress induces changes in cytoplasmic
compartmentalization in notochordal cells from adult canine nuclei pulposi. 50th Annual Mtg.
Orthopedic Research Society, San Francisco, CA, Feb 2004.

Bruehlmann SB, Matyas JR, Duncan NA. Collagen Fibril Sliding at the Cell Boundary: Novel Insights
into Extracellular Matrix Mechanics in the Rat Tail Tendon. 50th Annual Mtg. Orthopedic Research
Society, San Francisco, CA, Feb 2004.

Bruehlmann SB, Matyas JR, Duncan NA. Extracellular Matrix Mechanics in the Intact Intervertebral
Disc: Collagen Fibril Sliding in the Inner and Outer Annulus. 50th Annual Mtg. Orthopedic Research
Society, San Francisco, CA, Feb 2004.

Villemure I, Chung MA, Kimm MH, Matyas JR, Duncan NA. Mechanical properties of rat cartilaginous
growth plates vary with developmental stages. International Society International Research Society of
Spinal Deformities Meeting, Vancouver, 10-12 June 2004.

Clark A, Herzog W, Matyas J, Barclay L, Leonard T. Adaptation of the feline patellofemoral joint to
short- and long-term anterior cruciate ligament deficiency. ASB 2004.

Published abstracts

Desrochers J, Amrein MA, Matyas JR: Microscale Creep Response of Articular Cartilage in a Post-
traumatic Model of Early Osteoarthritis. 56 Annual Meeting of the Orthopaedic Research Society,
New Orleans, LA, March 2010.
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