Decoding the Human Blueprint 4

The 13-Year Mega Project to Sequence the Human Genome
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Timeline: 1990 - 2003
Scope: 3 x 10° Base Pairs



The Premise of Human Sequencing

POINT OF
DIVERGENCE

SINGLE
NUCLEOTIDE
POLYMORPHISM
(SNP)

“If two individuals differ, then their DNA sequences
should also be different, at least at some places.”
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This
foundational
assumption,
paired with the
establishment
of genetic
engineering and
fast cloning
techniques,
launched the
most ambitious
niological
oroject in
nistory.




Anatomy of a “Mega Project” 4

13 Years

$9 Billion 3x10°bp

(1990-2003). Coordinated (Estimated). Based on an The haploid content of
by the U.S. Dept. of Energy early project estimation of human DNA, representing
and NIH, with major partners US $3 per base pair for the complete genetic
including the Wellcome seqguencing. instruction manual.

Trust (U.K.), Japan, France,
Germany, and China.
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You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.

PracticeNow —) Atprep.topall.app

© Free Study Material, Videos & Infographics © Practice Unlimited MCQs for NEET & JEE

© Push Your Limits with Level-Based Challenges © Get Clear Explanations, Not Just Marks

© Climb the Leaderboard Among Fellow Aspirants © Track Your Performance Smarter
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The Scale of 3 Billion Base Pairs
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1,000 pages

1,000 letters

per book

per page

3,300 Books required to store the DNA

sequence from a single human cell.

Storing this unprecedented volume of data necessitated

entirely new computational solutions.



Six Architectural Objectives of the HGP

The Blueprint & The Data

.

ldentify

Find all ~20,000-25,000
genes in human DNA.

Sequence

Determine the sequences
of the 3 billion chemical
base pairs.
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The Tools & The Impact

Analyze

Improve and invent new
tools for complex data
analysis.

Store

House this massive
volume of information in
accessible databases.

Transfer

Move related technologies
to other sectors, such as
private industries.

Address (ELSI)

Proactively manage the
ethical, legal, and social issues
arising from the project.




Forging a New Discipline A
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Biological High-Speed The enormous amount
Research Computing of data expected from the
3,300-book equivalent
Bioinformatics necessitated high-speed

computational devices
for data storage,
retrieval, and analysis.

Bioinformatics: The HGP was closely associated with the rapid development of this new
area in biology, merging code with genetics to make sense of the 3 x 10 base pairs.



Guardrails for the
Genome: ELSI

Genetic Discrimination

Potential misuse of genetic data by
employers or insurers.

Privacy Loss

Unregulated access to an
individual's fundamental
biological blueprint.

The ELSI Mandate

The HGP was revolutionary not just
for its science, but for dedicating
funding and focus to Ethical, Legal,
and Social Issues.

Addressing the societal impact was
treated with the same importance
as the sequencing itself to
proactively build guardrails against
genetic data misuse.
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Surprises within the Blueprint

The Similarity

09.9% ldentical

Almost all nucleotide bases are exactly the
same in all humans.

The Code

< 2% Coding

Less than 2 per cent of the genome actually
codes for proteins. A massive portion is
repetitive sequences.

The Gene Count

30,000 Genes

Much lower than previous estimates of 80k
to 140k. Functions are still unknown for
over 50%.

The Extremes

Chrivs.Y

Chromosome 1 has the most genes (2968),
and the Y chromosome has the fewest (231).



The Legacy of the Human 4
Genome Project

The radical shift to

Whole-Genome Systems.

The Past The Future
Previously, researchers were restricted to The HGP enabled systematic, high-throughput
studying one or a few genes at a time in isolation. research. Scientists can now study tens of

thousands of genes and proteins working together
in interconnected networks, revolutionizing how we
diagnose, treat, and prevent human disorders.



What TopAll Pro Does Differently

You've Learned
the Theory.
Now Let s TestIt.

Reading notes gets you knowledge.
Practicing MCQs gets you marks.
That's exactly what TopAll Pro is built for.

Stuck? Snap it. Solve it. — Doubts Al
Photo — step-by-step solution in seconds, 24/7

Your Al Coach finds your blind spots
Concept-level weakness detection — not just chapter-level

4.5 Lakh+ questions. Never run out.
13x more content than any other prep app in India

Build your own test in 60 seconds
Pick a chapter, set difficulty — Al does the rest instantly.
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Try TopAll Pro Now

you need to improve.

‘> Practice the moment you finish studying 4.5L+ 1.5L+ Al Powered

Jump in while the concept is still fresh in your head MCQs Students In-Depth Analysis




