
 

 

Multiple Postdoctoral Positions Available 
 

	 		 	 	 	 	 		 
 

 
Multiple postdoctoral positions are available in the Kuo Lab, which is part of the Department of Biomedical 
Engineering, Department of Orthopaedics, and the Center for Musculoskeletal Research at the University of 
the Rochester in NY. Candidates will join a multidisciplinary lab of biomedical engineers, biologists, and 
surgeons. Expertise in biomedical engineering, biology, or related disciplines is welcome.  
 
Projects in the lab span tissue engineering, regenerative medicine, mechanobiology, stem cell and 
developmental biology, scaffold development, and wound healing, with focus on tendon, ligament, and tumor 
metastasis. Candidates may choose from existing projects or work with the PI to propose new directions within 
the scope of the lab. The lab is funded by NIH, NSF, and DoD grants. NIH T32 Training Grant seats may be 
available for application as well.  
 
While the lab is multidisciplinary, individual projects may be entirely biological, engineering-based, or 
integrate both biology and engineering in terms of focus and techniques. Candidates will also receive 
training in grant / manuscript writing, presenting, and teaching (laboratory and classroom). 
 
Engineering applicants should hold a Ph.D. in biomedical engineering, materials science and engineering, 
chemical engineering, mechanical engineering, or related discipline. Training in biological techniques is 
available for outstanding candidates that have minimal biology expertise. 
 
Biology applicants should hold a Ph.D. in cell biology, developmental biology, or related discipline.  
 
Candidates should be independently motivated, creative, have a desire to learn/develop new techniques and 
approaches, and have excellent written and oral communication skills. Candidates should have a 
demonstrated record of publications expected for her/his level of training. 
 
Please email a cover letter (include long-term goals, expertise, research interests), a CV, and names and 
contact information of at least 3 references to Catherine.K.Kuo@rochester.edu. Please include Postdoctoral 
Application in the subject line. Positions are open immediately and will remain open until filled. 
 
Catherine K. Kuo, Ph.D., Associate Professor  
Department of Biomedical Engineering  
Department of Orthopaedics 
Center for Musculoskeletal Research 
University of Rochester, Rochester, NY 14627 
Email: Catherine.K.Kuo@rochester.edu 
Website: http://www.bme.rochester.edu/people/faculty/kuo_catherine/index.html 

MMPs are differentially regulated by substrate stiffness 
(elastic modulus: E) 
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1) Substrate elastic modulus influences MT3-MMP production by embryonic tendon fibroblasts 
 

• Membrane type (MT)3-matrix metalloproteinase (MMP) is tethered to the cell membrane and may play 
a role in ECM remodeling in tendons.  

• MT3-MMP can degrade numerous ECM proteins including, Col I, II, and III, fibronectin, decorin, 
vitronectin and aggrecan (Shimada et al., 1999). In the same study, MT3-MMP was also found to be 
more potent than MT1-MMP at degrading Col III. 

• Other types of MMPs are influenced by elastic modulus (Zhang et al., 2011), but how substrate elastic 
modulus influences MT3-MMP production by fibroblasts is unknown. 

 
Objective of this study:  Investigate the potential for substrate elastic modulus to regulate MT3-MMP levels in 
fibroblast cells.  
 
Methods: Embryonic mouse (E14.5, 16.5 and 18) tendon fibroblasts were cultured on Col I-functionalized PA 
gels with elastic moduli of 19, 33 or 120 kPa for 48 h. MT3-MMP production by the tendon fibroblasts was 
visualized by antibody staining and quantified by relative fluorescence intensity.   
 
Results: 
 

 
 
Figure 1: MT3-MMP levels (green) in E14.5 tendon fibroblasts appeared to be decreased on the 120 kPa 
elastic modulus PA gels, compared to the PA gels with elastic moduli of 19 and 33 kPa. The actin cytoskeleton 
(red) of tendon fibroblasts appeared to be more organized on the 120 kPa substrates. Similar results were 
observed with E16.5 and 18 tendon fibroblasts. Cell nuclei (blue).  
 

 
Figure 2: MT3-MMPs levels in E14.5, 16.5 and 18 tendon fibroblasts, quantified by fluorescence intensity, 
were significantly higher on the PA gels with the lowest elastic modulus.   
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