
Next 
Generation 
Sequencing

Collin Nguyen and Abby Laumer



What is DNA?

Carries the genetic recipe that makes up all of life



What is the genome?

Made up of chromosomes, complete set of genes in 

an organism



What is genetic sequencing?

Used to determine the order of nucleotides that make up DNA



Why is DNA sequencing important?

Can be used to compare genomes of individuals with disease and facilitate treatment



What was one of the most earliest sequencing methods?

Sanger Sequencing

13 years to sequence human genome!



What is Next Gen Sequencing?

Second generation sequencing, faster, cheaper 



How does Pyrosequencing (454) work?

Release of pyrophosphate is used in Luciferase reaction to form light



How does sequencing 
by ligation (SOLiD) 
work?

DNA is amplified via PCR and attached to 

emulsion beads, beads then attached to glass 

slides



How does sequencing by 
synthesis (Solexa/Illumina) 
work?

DNA clusters are amplified on chip and free floating dNTPs bind and give off light



Advantages and Disadvantages of NGS

454

1 million reads/run

$10,000 per run

24 Hours

Long read sizes, fast

Homopolymer errors

SOLiD

1.2-1.4 billion reads/run

$60 - $130

1-2 weeks

Low cost per base

Slower than other methods

Solexa/Illumina

1 million – 3 billion 

reads/run

$5-$150

1-11 days

High sequence yield

High equipment cost



How can we use model organisms and NGS to facilitate disease diagnosis? 

Major concern in medicine is finding the gene that causes human disease



Price

Easy Manipulation

Short life span

Large # of offspring

Well understood genomes

What is the best model organism for your disease?



What is an undiagnosed disease?

Millers Syndrome Kabuki Syndrome



What is UDN?

“Is a research study backed by the National Institutes of Health Common Fund that seeks to provide answers 

for patients and families affected by these mysterious conditions”



How does UDN work?



Summary

Next Gen Sequencing can be used to identify 

whole genomes

Genomes can be studied for mutations and cross 

checked with model organisms' genomes

Undiagnosed diseases are being treated with the 

help of model organisms



Who are the scientists behind this work? 

David R. Liu, Ph.D.

Harvard University

ABEs and CBEs were invented in this lab, also developed prime editing



Who are the scientists behind this work? 



Jonathan D. Brown, MD

Vanderbilt University Medical 

Center

Who are the scientists behind this work? 

How chromatin-
dependent signaling 
drives transcriptional 

programs 
that change cell 

state, due to stress 
or inflammation
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