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Structure of the Workshop
1. Four sessions with each lasting no more than 15 minutes

I. Story telling with real life examples for all major concepts
II. Use lay language as much as possible

2. Two experiments: 
I. Compare mouse and human sperm 
II. Sperm motility activation 

3. Q&A session 



Where do we come from?

ØHow are sperm formed?

ØHow are eggs/oocytes formed?

ØFertilization: Fusion of a sperm and an egg/oocyte

ØEmbryonic development



What is inside sperm? 
Genetic materials:  

◦ DNA: double helix, large molecules
◦ Genetic code: combinations of four bases (A,C,T and G) 

Epigenetic information:
◦ Chemically modified DNA: DNA methylation
◦ Chemically modified proteins: histone marks  
◦ RNAs: large or small; coding or noncoding
◦ Chemically modified RNAs: m6A



Role of genetic materials in sperm 

Ø Embryonic development 

Ø Fetal development 

Ø Preputerbal development 

Ø Puberty

Ø Adult life 



Epigenetic information within sperm

§ Software (epigenetics)  for the 
hardware/computer (genetics)

§ Adaptive and responsive to environment, 
diet,  physical activities

§ Acquired traits: good vs. bad

§ Inheritable or not?
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Consequences of genetic defects

Ø Infertility 

Ø Abortion 

Ø Birth defects 

Ø Congenital diseases 

Ø Single vs. multiple genetic defects
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Prader-Willi Syndrome Angelman Syndrome



Effects of epigenetic alterations

ØDisease tendency

ØLatent/Adult onset

ØIntergenerational vs. 
transgenerational 
inheritance 



Acquired Paternal Traits in Offspring



Our genome constantly interacts with 
environments



“Growth ring” in humans
-Aging and the methylome
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•Type 2 DM and Metabolic Syndrome

•Coronary artery disease

•Autoimmune Diseases

•Cancer

•Allergic Disorders

•Depression

•Neurologic: Alzheimer’s, PD, ALS, Autism

•Infertility

Representative Clinical Conditions with Epigenetic Origins



•Plant-based, unprocessed foods 

•Movement

•Mindfulness

•Bonding-social connection

•Reduction in environmental toxin 
exposure

•Microbiome

Lifestyle/Behavioral Factors Shown to Have Health-Promoting 
Epigenomic Influences



Evolution Theories
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Genetics

Epigenetics

Environment

Life style


