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DNA

Genomics: Some Basics
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The Genetic Code

1960’s 1980’s

DNA Cloning



The DNA Alphabet

C Cytosine

G Guanine

T Thymine 

A Adenine

Human Genome: 

~3 billion bases (‘letters’)



The Origin of “Genomics”: 1987

Genomics (1987)

“For the newly developing discipline of 

[genome] mapping/sequencing (including the 

analysis of the information), we have adopted 

the term GENOMICS…



Human Genome Project: 1990-2003

genome.gov/HGP



The Signature Accomplishment of the 

Human Genome Project was Sequencing the          

~3 Billion Letters of the Human Genome







Bringing Genomic Medicine Into Focus



An emerging medical discipline that involves using 
genomic information about an individual as part of their 

clinical care (e.g., for diagnostic or therapeutic decision-

making) and the other implications of that clinical use

Genomic Medicine



The Journey to Genomic Medicine

?
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Human Genome Sequence

~$1,000 “The $1000 Genome”

~$1,000,000,000







Human Genome Variation



Human Genome Function



Some Genomic Variants

Traits 

(i.e., Phenotypes)



Genomic Architecture of Genetic Diseases

Rare, Simple, Monogenic, 

Mendelian…

Manolio et al., J Clin Invest (2008)

Common, Complex, Multigenic, 

Non-Mendelian…



Bringing Genomic Medicine Into Focus



Cancer Genomics

Genomic Medicine Implementation

Pharmacogenomics

Rare Genetic Disease 

Diagnostics

Prenatal Genomic Testing

???
Genomic Risk Predictions

for Common Diseases



Cost of Sequencing a Human Genome 

Reduced >1 Million-Fold

Human Genome Sequenced for First Time 

by the Human Genome Project

Millions of Human 

Genomes Sequenced

Profound Advances in Understanding 

How the Human Genome Functions

Significant Advances in Unraveling the 

Genomic Bases of Human Disease

Vivid Examples of Genomic Medicine 

Now Emerging

Celebrating 3+ Decades of Genomics



But Genomics Still Faces Big Challenges

Genomics is Becoming Profoundly 

Relevant in Society, Especially Healthcare

Clinically Understanding a Patient’s 

Genome Sequence Remains Difficult

There is a Lack of Diversity

in Genomics

Must Understand Roles of Both Genomic and 

Non-Genomic Factors in Human Health and Disease



The Reality of Genomics as a Field





2020 NHGRI Strategic Vision

Nature (2020)

genome.gov/2020sv



Guiding Principles 

and Values for 

Human Genomics



Sustaining and 

Improving a 

Robust Foundation 

for Genomics



Breaking Down 

Barriers that 

Impede Progress 

in Genomics



Compelling 

Genomics 

Research Projects 

in Biomedicine





Bold Predictions for 

Human Genomics 

by 2030





‘One-Stop-Shop’ to Stay Connected
genome.gov/stayconnected



Questions?




