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Title  
Learning lessons from our bovine friends to improve stem cells’ cartilage formation 
 
Clinical Relevance 
Joint pain due to cartilage defects is a serious problem, affecting people of all ages. Because 
cartilage is a tissue with limited regenerative capacity, there is a great need for methods to 
repair damaged cartilage. Several techniques, mainly surgical, have been employed to heal 
damaged cartilage. However, none are very successful. 
Therefore, there is a great need for adequate  methods to 
repair destructed cartilage. Only this way it will be possible to 
reduce pain and disability in patients.   
 
Background 
Bone marrow-derived mesenchymal stem cells (BMSCs) have 
the potential to differentiate in chondrocytes and to form new 
cartilage. However, the quality of repair tissue still needs to 
be improved, as it is mechanically less robust than resident 
cartilage and is lost within a year. To tackle these problems, 
the molecular events during BMSC differentiation need to be 
elucidated. In order to study these events, we want to use 
bovine material. The advantages of using bovine material over human material is that higher 
amounts of bone marrow aspirate can be collected from multiple individuals of different ages 
within a shorter time. Moreover, cartilage can be taken from the same individual, which can be 
applied as ‘golden standard’ for ideal cartilage tissue formation.  
 
Goals 
During this internship you will answer the following research questions: 

1. Can freshly isolated mesenchymal stem cells from bovine bone marrow form cartilage? 
2. Which growth factors stimulate cartilage formation by bovine mesenchymal stem cells? 

To answer these questions you will learn and apply the following useful techniques: 
 Collection of bovine bone marrow and cartilage by surgical procedures 
 Isolation and characterization of mesenchymal stem cells by cell culturing and FACS 
 Determination of cartilage formation and pathway involvement by real time RT-qPCR, 

Western blotting, (immuno)histochemistry with microscopic analysis and 
spectrophotometric assays. 

 
We offer 
Our laboratory is internationally renowned for its research in rheumatoid and osteoarthritis.  
You will work in a motivating environment in which you will further develop your scientific 
thinking, laboratory skills and creativity. You will learn to manage the responsibility of your own 
part of a study and to independently perform several useful techniques. However, all of this is 
just a grasp of opportunities at our department. Interested? Want to know more? Don’t hesitate 
and contact us! 
 
Contact 
Department: Experimental Rheumatology 
Supervisor: Laurie de Kroon 
Email address: laurie.dekroon@radboudumc.nl 
Contact person: Peter van der Kraan 
Telephone number: 0243616568 
Email address: Peter.vanderKraan@radboudumc.nl 
Website: www.experimentalrheumatology.nl 
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