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Welcome from the Teaching Staff
I Biology and

Computational Biology
I David Corcoran
I Holly Dressman
I Raluca Gordân
I Josh Granek
I Kathleen Miglia
I Paul Zweck

I Computing
I Cliburn Chan
I Qi Gao
I Janice McCarthy
I Yang Ou

I Statistics
I Andrew Allen
I Yi-Ju Li
I Kouros Owzar
I Jichun Xie

I Translational
Bioinformatics

I Anna-Maria Masci
I Jessica Tenenbaum

I Program Evaluation
I Ed Neal

I Resource specialist
I Sharon Updike

I Administration
I Tasha Allison
I Tim Durning
I Dawn Hails
I James Thomas

Special Thanks: Tim Reddy



Raw Unaligned Reads



Aligned Reads



Counts



Downstream Statistical Analysis
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Beyond the mechanics of data analysis

I Proper lab practices to build sequencing libraries

I Computational Biology concepts and algorithms

I Pre-processing and QC of raw sequencing data

I Statistics: Concepts, limitations, abuse

I Simulation and noise discovery

I Distributions for counts

I Reproducible analysis and literate programming

I Virtual computing

I Translational bioinformatics



Overview: Format

I Lectures and Workshops (Statistics, Computing,
Bioinformatics, Translational Biomedical Informatics)

I Wet lab work (build RNA library)

I Group work/poster: data analysis, preparation and
presentation

I Most statistical lectures (taught in the morning) are
followed by a computing workshop (in the afternoon)

I Weekly assessments (Weeks 1-5)



Locations

1. CRTP Classroom (Hock 2nd floor; present location)

2. B&B Classroom (Hock 11025; 11th floor)

3. B&B Breakroom

4. BioSci Lab 0032/0066 (Directions have been provided)

B&B: Department of Biostatistics and Bioinformatics



Overview: Schedule

I Week 1: Wed-Fri (three days)

I Weeks 2-6: Mon-Thu (four days per week)

I Four sessions per day (0900-1015; 1030-1145; 1315-1430;
1445-1600)

I Lunch 1145-1315

I Locations:
I Lectures and computing workshops: Hock CRTP Classroom
I Wet lab work: 0032/0066 Biosci Lab

I Exceptions: 07/07 (this Friday) and 07/27 (Thursday week
4) will be moved to Hock 11025



Weekly Assessment

1. Format: 10 multiple choice or True/False questions

2. Administered during last 35 minutes of the last day of the
week

3. 20 minutes for completion + 15 minutes for group feedback

4. Purpose: To help instructors and students identify topics
and issues that need clarification

5. Improve course content and delivery for this and next year

6. A formal assessment is a requirement of the grant funding
this course



Week 1

I Virtual computing environment setup

I Introduction to the R statistical environment, Jupyter
(iPython) notebooks and UNIX (the main computing
framework for the course)

I Introduction to elements of statistical inference

I Introduction to sequencing technologies

I Location: Wed and Thu (CRTP classroom); Friday (Hock
11025)



Week 2

I Lab work (RNA, library prep)

I Libraries sent to sequencing core

I Day 1:
I Option 1: Lab: basics (0032/0066)
I Option 2: Computing Lab (CRTP classroom)



Week 3

I Design of experiments

I Elements of statistical inference

I Unsupervised learning

I Supervised learning (aka machine learning)

I R graphics



Week 4

I Models for counts

I Generalized linear model for RNA-Seq

I Multiple testing

I Gene expression networks

I Reproducible analysis

I Bioinformatics computing/Computational biology

I Big Data and distributed computing



Week 5

I Translational bioinformatics

I Microbiome case study

I Human Genetics: Resources and Examples

I HTS pre-processing

I HTS pipeline

I Downstream analysis using the DESeq2 package



Week 6

I Elements of pathway and meta-analysis

I Case study

I Group work

I Poster preparation

I Final presentation



Dinner

I Group dinner on Wednesday (08/09)

I Location to be determined



Additional Resources (Hock 11th floor)

I Coffee and filtered water

I Kitchen sink

I Refigerator, microwave, toaster oven



Questions

I Ask us (don’t be shy)

I Email: htscourse@duke.edu



New this year

I Gene expression networks

I Microbiome case study

I Human Genomics: case study and resources



Plan for today

I Quick Introduction (all)

I Questions

I Review of 2015 and 2016 experiments (Josh Granek)

I Preview of 2017 experiment (Josh Granek)

I Setup of virtual computing environment (Cliburn Chan
and Janice McCarthy)

I Introduction to R and UNIX (Cliburn Chan and Janice
McCarthy)

I Pizza lunch 1145-1315 (in CRTP classroom)
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