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Course Introduction

Obijective:

Build data integration pipeline (new software +
iIncorporation of existing software)

That solves the given biological problem (described in a
few slides)

Very team-oriented class (we will assign teams today or
tomorrow)

Very self-directed; simulates a more real-world
bioinformatics analysis scenario.



Survey!

Survey about past experience — will be used to assemble
teams by the instructors.



Survey!

Survey about past experience — will be used to assemble
teams by the instructors.

Everyone introduce themselves:
say what program they’re in
why they’re interested in the course
CS or Bio?

what they hope to do after they graduate?
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Project Description — Data

You will have access to:

1. A collection of partially assembled, whole-genome
sequences of 10 S. pneumoniae strains.

These are clinical isolates from patients with
otitis media (throat swabs)

Collected by Luisa Hiller (CMU) & collaborators
at local hospitals

2. The sequencing reads used to create those partial
assemblies.



Goal:

You should create a software pipeline that performs the following
analyses:

1. Identify regions that differ across the strains.

2. Build a phylogenetic tree using the core whole genome
sequence, and excluding any regions that have undergone
horizontal gene transfer.

3. Build phylogenetic trees for each one of the regions that have
undergone horizontal gene transfer.

4. Annotate the genes within the horizontally transferred regions &
other major differences between the strains.



Example (Hiller et al., 2010)
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Reading Assignment 1

Read:

Hiller NL, Ahmed A, Powell E, Martin DP, Eutsey R, et al. (2010) Generation of Genic
Diversity among Streptococcus pneumoniae Strains via Horizontal Gene Transfer during a
Chronic Polyclonal Pediatric Infection. PLoS Pathog 6(9): e1001108. doi:10.1371/

journal.ppat.1001108

Hiller NL, Eutsey RA, Powell E, Earl JP, Janto B, et al. (2011) Differences in Genotype and
Virulence among Four Multidrug-Resistant Streptococcus pneumoniae lsolates Belonging to
the PMEN1 Clone. PLoS ONE 6(12): €28850. doi:10.1371/journal.pone.0028850



Plan for Semester

First week: understanding the problem & brainstorming
April 1: Design document due
April 16: Mini demo in class

April 29: Deliver software & user manual to instructors and
other team

April 30 through final exam: use and evaluate other team’s
solution and also improve your solution.

Final exam time: presentation & peer evaluations



First Deliverable

Research Phase: produce a report with the following sections
(at least 2 pages, longer is better):

1. A brief statement of the problem in your own words.

2. Alist of relevant papers and software and a 1
sentence description of why they might be relevant.

3. Alist of questions that you have about the problem
that you have not be able to find the answer to.
These questions should be ones that you have
seriously tried to answer.

4. An assignment of the following roles on the next slide
to team members



Team Roles

The roles you should assign in the first progress report are:

1.

program manager — responsible for ensuring the
design make sense

technical lead — responsible for ensuring the
implementation is done property

lead technical writer — ultimately responsible for the
write-ups that the team produces

Q&A lead — responsible for testing and evaluating
the implementation

communications lead — responsible for final
presentation, communicating with users, instructors,
scheduling meetings of the team, scheduling
meetings with instructors and clients



Important!

All team members should be involved in all the aspects
on the previous slide!

The “leads” are just the people who should take
responsibility for organizing their particular aspect.

It is not ok to say “oh the lead technical writer will write
up the report”



