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Traditional

sequencing:

Sanger Sequencing Process

]

Start at primer
Grow DNA chain

Include dideoxynucleoside
(modified a, c, g, t)

Stops reaction at all possible
points

Separate products with length,

using gel electrophoresis
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source: robotics.stanford_edu/~serafim/cs262/Spring2003/Slides/Lecture9_ppt
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Background of Next Generation Sequencing: Impact

2001 First human genome
sequence draft: ~ 13 years and 300 million US$

Technology Review
May 2005: ~ 6 month and 20 to 30 million US$

The Scientist
(Vol. 20,2 p.67) 454: ~ 1 month and 900 000 USS$ (1x coverage)

The Scientist
(Vol. 20,2 p.67) Solexa: ~ 6 month and 50 000 US$ (15x coverage)

Published literature using AB SOLiD
SOLiD sequencer: 14 days and 20 000 USS (~10x coverage)



Next Generation Sequencing-infectious Diseases Research Center

Sequencing genomes and transcripts for drug discovery
° °

NextGen workflow

Design Experiment Extract & Construct Amplify & Sequence Analyze Data Validate Results
- Enrich DNA DNA Library =

NextGen technology

Drugs

ABI SOLID Cluster Computer Sequence
Gene Sequencer for Data Analysis
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Ligation Based

Sequencing

Primer Round

1. Prime and Ligate
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5. Repeat steps 1-4 to Extend Sequence

Ligation cycle 1 2 3 4 5 5} 7 ...{n cycles)

6. Primer Reset
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7. Repeat steps 1-5 with new primer

8. Repeat Reset with , n-2, n-3, n-4 primers
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Background of Next Generation Sequencing: Sequencing software

i MICHELLE - SOLID - 3.0 - User: lab_user
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Background of Next Generation Sequencing: Whole Genome sequencing
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Background of Next Generation Sequencing: Unbiased Molecular Detection
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Advanced Analysis of Next Generation Sequencing
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Current Data management & Storage Issues

Data output:

v'One sequencing run: 2-8 Tb

v'Single sequencing run: 4-14 days

v'Instrument able to perform two sequencing runs as a single time

Envisioned Needs:

Data Storage

Movement of data (bandwidth)
Access to data files

Distribution of data files
Bioinformatics software

Lh WNR

COLLEGE OF VETERINARY MEDICINE AND BIOMEDICAL SCIENCES

Center for Environmental Medicine Colorado State U versi



