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Testicular Dysgenesis Syndrome (TDS)Testicular Dysgenesis Syndrome (TDS)

 an increasingly common developmental disorder with 
an environmental component

 a progressive syndrome characterized by 4 clinical 
findings
• Impaired Spermatogenesis: reduction in sperm production, 

manifested at puberty
• Cryptorchidism: undescended testis, manifested at birth
• Hypospadius: displaced urethral opening, manifested at birth
• Testicular Cancer: germ cell tumors, usually not manifested 

until > age 20
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Testicular Dysgenesis Syndrome (TDS)Testicular Dysgenesis Syndrome (TDS)

3



Embryo development is ambisexual until the 
8th week of gestation
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The Multi-Dimensional Human Embryo, 
2009  and  Klonisch et al, 2004



Embryo development is ambisexual until the 
8th week of gestation

7 weeks

5 UNC, 2012 

7 weeks



Embryo development is ambisexual until the 
8th week of gestation

http://www.umm.edu/pregnancy/000083.htm
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External genitalia is formed by precise folding of 
embryonic tissues 

9 weeks
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9 weeks

UNC, 2012 



Masculinization of the mammalian fetus is 
androgen‐dependent
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Gene expression analysis of Shh conditional p y
knockout male genital tubercles 
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Expression of Bmp and BMP antagonist genes p p g g
during mouse genital tubercle development
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Research questionsResearch questions

 How do androgen‐responsive pathways influence specific How do androgen responsive pathways influence specific 
cellular behaviors during genital tubercle development?

 What crosstalk exists with cellular responses to critical What crosstalk exists with cellular responses to critical 
signaling pathways?

 What level of biological abstraction / detail is needed to 
stimulate key events leading to hypospadias?

 How can a CC3D model of GT development help advance 
predictive toxicology?
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Thank you!
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