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What is the human genome?

It's a history book - a narrative of the journey of our
species through time.

It's a shop manual, with an incredibly detailed blueprint
for building every human cell.

And it's a transformative textbook of medicine, with
insights that will give health care providers 
immense new powers to treat, prevent and cure 
disease.

Francis Collins



A brief history of genetics 

1600–1850: The Dawn of Modern Biology

William Harvey: Theory of epigenesis
§ Structures such as organs are not present in the 

early embryo but are formed later

Schleiden and Schwann: The cell theory (1830)
§ All living organisms are composed of basic 

structural units called cells



Evolution

§ Darwin – 1859

§ Theory of evolution 
– Descent with modification

§ Existing species arose from 
other ancestral species 

– Natural selection
§ Mechanism for evolution

(Independently proposed by 
Alfred Wallace)



Heredity

§ Mendel – 1866

§ Observations showing 
that “genetic factors” 
allow the transmission 
of traits between 
generations





Chromosomal theory of inheritance 

§ Boveri and Sutton – 1902 

§ Inherited traits are controlled by 
genes residing on chromosomes

§ “Physical basis of the Mendelian 
law of heredity”

§ Elegant experiments in sea 
urchins and grasshoppers



DNA as carrier of genetic information 

§ Avery, MacLeod, and McCarty – 1944

§ Used mouse infection with pneumococcus to demonstrate 
that DNA is the substance that causes bacterial 
“transformation” (rescue of killing phenotype by co-injection 
of two strains) 

§ Before, it was widely believed that proteins carried genetic 
information



Structure of DNA 

§ Watson and Crick – 1953

§ DNA is a double-stranded helix 
made of nucleotides 

§ Complementary base pairing 
across the helix: A–T and G–C

What Rosalind Franklin truly contributed to the discovery of DNA’s structure
https://www.nature.com/articles/d41586-023-01313-5

https://www.nature.com/articles/d41586-023-01313-5




The genetic code

§ Deciphered over the 
following 15 years

§ Codons = triplet nucleotides 
present in mRNA 

§ Each codon encodes for 
insertion of a specific amino 
acid into a growing protein 
chain



The central dogma

è Molecular genetics 



The genomic era

§ 2003 : End of the Human Genome Project



The genomic era

§ 2024 : Ubiquitous genomics + BIO-373!



The future of genetics and genomics

§ Society is faced with a host of sensitive genetics-
related issues:
– Potential discriminations 
– Privacy protection
– Prenatal testing
– Access to/safety of gene therapy
– Ethical issues surrounding biotechnology


