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Discovery of TIEG/KLF10 in Osteoblast Cells 



• Have secured over 7 million dollars in funding from NIH and Mayo Clinic 

• Scientific discoveries detailed in 244 manuscripts to date 
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Impact of TIEG-Related Projects at Mayo Clinic 
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Impact of TIEG-Related Projects at Mayo Clinic 

 10 young investigator awards at international meetings 

 1 training grant for promising scientist 

 5 patent applications 
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Biological Functions of TIEG/KLF10 

Enhanced Bone Formation 
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TIEG and Osteoporosis 

Wild Type KO TIEG 

Wild Type KO TIEG 
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TIEG and Cancer 
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TIEG and Cardiomyopathies 
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TIEG and Immunology 



Role of TIEG in the musculoskeletal system 

Tendon  Os Muscle  

WT KO TIEG 
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WT KO TIEG 



Role of TIEG in the Musculoskeletal System 

Tendon  Os Muscle  

WT KO TIEG WT KO TIEG 

What type of changes ? 

Mechanical ? 

Morphological ? 
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Role of TIEG in the Skeletal Muscle 
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Morphological analysis Functional analysis 



Deletion of TIEG Results in Muscle Fiber Hypertrophy 
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Soleus KO 

Soleus WT 

100 µm 
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 Ultrastructure disorganization 

 Absence of I band 

 Smaller sarcomere 
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Myosin 

Myosin 
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Mitochondria 
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2.5 µm 

Mitochondria 

1.5 µm 

    Contracted behavior 

     Changes in the shape of mitochondria 

     Increase in myosin diameter  

Deletion of TIEG leads to Disorganization of Muscle Ultrastructure 



Deletion of TIEG Results in Altered Mitochondrial Activity 
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Fundamental Research → Clinical Research 
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WT KO 

WT KO 

Similar phenotype 

Absence of SDH  

Disorganization 

Scope → new means of diagnosis for energy metabolism disorders 

Scope → new concepts of understanding metabolic disorders 

What is the mechanism of TIEG ?  

Can we identify mitochondrial pathologies ? 

Ronald G. et al. J of Clinical Investigation. 1991  

Gittan K. et al. Neuromuscular Disorders. 2011  
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Morphological analysis Functional analysis 

Role of TIEG in Skeletal Muscle 

Muscle fiber 



Platform for Multi-scale Characterization of Muscle Tissue 
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Platform for Multi-scale Characterization of Muscle Tissue 
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25 µm 

Tip 

Fiber 

Transversal test (AFM) Longitudinal test 

Organisation of the fiber structure  Functional behaviour of the fiber   

Two complementary mechanical tests 

F = 2 nN 



WT fiber TIEG KO fiber 

Transversal Mechanical Properties of TIEG KO Fibers 

 AFM technique indicated a less organized structure (lower resistance 
under the tip)  which is revealed by a less rigid muscle composition for KO 
TIEG muscle fibers compare to WT muscle fibers 
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Perspectives: Development of a Multi-scale Muscle Platform 
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Valorization 
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National and International network 
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2019: Bulding an International Research Network (ex GDRI)  


