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Fundamental themes in BE

Manipulate > Make
Measure > Model

Module 1 - DNA Objectives

1. Introduce to critical methodology
(DNA extraction, PCR, cloning,
sequencing, analysis)

2. Do in the context of the major themes



Pathogen Ecology & Evolution

Human Disease

Measure

Nutrition
Microbial Zoonotic Pathogen

Communities

Host immunity

Animal Disease

Microsporidia
Host genes ManipU|C(1'€

)

Measure and model

Demographics

Treatment, Surveillance, Prevention?




Phylogenetic reconstruction

Produce a phylogenetic tree -

Describing likely descent from a common
ancestral sequence of a set of aligned
contemporary sequence.
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How many rooted and unrooted possibilities are there?

Number of OTUs
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Parsimony
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Parsimony
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Distance - UPGMA

OTU A B C
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Comparing sequencing platforms in
microbiome analysis

Platform

Sanger

Pyroseq.

llumina

3rd
generation

Method

Dideoxy
terminator

Light
emission

Flourescent
step-by-step

Electronic
signal

Reads

750 bp

400 bp

100-150

10-100 kb

165

2-3 reads
to cover

Metagenome Notes
Good for Accurate,
database costly, slow
comparisons
Good for
16S but not
meta
More High
coverage coverage,
makes up for low cost
short reads
Great for Unknown
assembly error,

usability



Bases to Bytes (Technology Review April 2012)
Cheap sequencing technology is flooding the world with genomic data.
Can we handle the deluge?

Sequencing Costs Plummeting

Cost per genome
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Sanger sequencing

Sanger Sequencing
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CGATIG A TTHRGCGGCCGCG AATTCGCCCTTTICTC TAG ACG ATG ATTTACACGCATG TGC TG AAAGTTGGCGGTGCCGG AGTGCGC TCACCGC
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Pyrosequencing

Pyrosequencing
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Randomly fragment genomic DNA

and Egate adapters to both ends of the
Fagments.

4. FRAGMENTS BECOME DOUBLE
STRANDED

The enzyme incorporates nudeotides to
build double-stranded bridges on the solid-
phase substrate.

2. ATTACH DNA TO SURFACE

Bind single-stranded fragments randomly to
the inside surface of the flow cell channels.

5. DENATURE THE DOUBLE-STRANDED
MOLECULES

Denaturation leaves single-stranded
templates anchored to the substrate.

3. BRIDGE AMPLIFICATION

Add unisbeled nudeotides and enzyme to
initiste solid-phase bridge amplification.

6. COMPLETE AMPLIFICATION
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Several million dense dusters of double-
stranded DNA are generated in each channel
of the flow cell.

quencing

Illumina Sequencing




Nanopore Technology
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Oxford Nanopore
Technology




Outer mucus layer

Inner mucus layer

Epithelial cells
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Microbiota
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