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Genomics: Some Basics
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The Genetic Code DNA Cloning




The DNA Alphabet

Adenine
Thymine

G Guanine
C Cytosine

Human Genome:
~3 billion bases (‘letters’)



The Origin of “Genomics”: 1987

EDITORIAL

A New Discipline, A New Name, A New Journal

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
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The Signature Accomplishment of the
Human Genome Project was Sequencing the
~3 Billion Letters of the Human Genome

CACGATGCTCCGTCGAGGAAACTTGAACACCATIGGGTCGAGGAAACTT
CGATGCTCCGTCGAGGAAACTIGAACACCATIGGGTCGAGGAAACTTGAACAC
| CTTGAACACCATIGGCACGATGCTCCGTCGAGGAAACTTGAACACC
CACCATIGGCACGATGCTCCGTCGAGGAAACTTGAACACCATTGGGTCG
CACGATGCTCCGTCGAGGAAACTTGAACACCATIGGGTCGAGGAAACTIG
CGATGCTCCGTCGAGGAAACTTIGAACACCATIGGGTCGA CITGAACAC
0GAAACTTGAACACCATIGGCACGATGCTCCGTCGAGGAAACTTGAACACC
CACCATIGGCACGATGCTCCGTCG CTTGAACACCATIGGGTC
CACGATGCTCCGTCGAGGAAACTTGAACACCATIGGGTCGAGGAAACTT
CGATGCTCCGTCGAGGAAACTIGAACACCATIGGGTCGAGGAAACTTGAACAC
JGAAACTIGAACACCATIGGCACGATGCTCCGTCGAGGAAACTTGAACACC
CACCATIGGCACGATGCTCCGTCGAGGAAACTTGAACACCATIGGGTC

CACGAIGCICCGIC CTT CACCATT TC CTT



The international journal of science/ 11 February 2021
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Bringing Genomic Medicine Into Focus




Genomic Medicine

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




The Journey to Genomic Medicine

Realization of
Genomic
Medicine

Genome




Human Genome Sequence
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“The $1000 Genome”’

~$1,000






US$100 million

The $1,000
genome

$100,000,000 ~.

n Silicon Valley,
I Moore's law seems to .\land

on equal footing with the natural
laws codified by Isaac Newton. Intel co-founder
Gordon Mooré's iconic observation that computing
power tends to double — and that its price there-
fore halves — every 2 years has held true for nearly
50 years with only minor revision. But as an exemplar

Cost per Human Genome
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With aunique programme, the
US government has managed
to drive the cost of genome
sequencing down towards a

much-anticipated target.

BY ERIKA CHECK HAYDEN




Human Genome Variation
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Some Genomic Variants

Traits
(1.e., Phenotypes)



Genomic Architecture of Genetic Diseases

Rare, Simple, Monogenic, Common, Complex, Multigenic,
Mendelian... Non-Mendelian...

Manolio et al., J Clin Invest (2008)



Bringing Genomic Medicine Into Focus

{L GENOMIC &
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Genomic Medicine Implementation
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Cancer Genomics

Rare Genetic Disease
Diagnostics

Prenatal Genomic Testing

Pharmacogenomics

I

Genomic Risk Predictions

for Common Diseases
— o




Celebrating 3+ Decades of Genomics

COCKKK

Human Genome Sequenced for First Time
by the Human Genome Project

Cost of Sequencing a Human Genome

Reduced >1 Million-Fold _!-
Millions of Human é.}-
Genomes Sequenced z =i

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



But Genomics Still Faces Big Challenges

Clinically Understanding a Patient’s
___Genome Sequence I;emains Difficult
Genomics is Becoming Profoundly

Relevant in Souety, Especially Healthcare
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Must Understand Roles of Both Genomic and
Non-Genomic Factors in Human Health and Disease
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The |
Reality of Genomics as a Field
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1he Forefront
of Genomics




2020 NHGRI Strategic Vision

Perspective

Strategic vision forimproving humannhealth
at The Forefront of Genomics

Erlc D. Green'™, Chris Gunter', Leslle G. Blesecker', Valentina DI Francesco’, Carla L. Easter’,
Elise A. Felngold', Adam L. Felsenfeld’, David J. Kaufman', Elaine A. Ostrander’,
Willlam J. Pavan', Adam M. Philippy', Anastasla L. Wise', Jyotl Gupta Dayal', Britny J. Kish',
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Allison Mandich', Christopher R. Wellington', Kris A. Wetterstrand', Sarah A. Bates', m National Human Genome
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Darryl Leja’, Susan Vasquez', Willlam A. Gahl', Bettle J. Graham', Danlel L. Kastner', Paul Liu', Research Institute

- s T lLauralymanRodriguez', Benjamin D. Solomon', Vence L. Bonham', Lawrence C. Brody’,
® Check for updates Carolyn M. Hutter' & Terl A. Manolio'

Begin your search here
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Strategic vision for improving human health at The Forefront of Genomics

AFRICAN
DIVERSITY

Whole-genome analyses
reveal details of Africa’s
rich genetic heritage
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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
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‘One-Stop-Shop’ to Stay Connected

genome.gov/stayconnected

. Podcasts
National Hu
Research In 4 DNA TODAY PODCAST (APRIL 26, 2022)

Eric Green on the Complete Human Genome Project >

Home / About NHGRI

AMERICAN METAPHOPHOSIS (MARCH 30, 2021)
The Butterfly Effect >

Stay Con
NHGRI!

TRAILBLAZERS WITH WALTER ISAACSON (DECEMBER 15, 2020)
Genomics: Rewriting Our Health >

GENETICS UNZIPPED (OCTOBER 22, 2020)

The Past, Present and Future of the Human Genome Project >

There are ma Dy ways Op-Eds/Commentaries Completing the Human Genome Sequence (Again)
of the major sites that Scientific American, March 31, 2022

An Anti-racist Action Plan for Studying the Human Genome
The Hill, September 16, 2021

A Vision for the Next Decade of Human Genomics Research
Scientific American, October 28, 2020




Questions?
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