Brief View of Advanced Molecular Detection
and Bioinformatics Training Opportunities

Course Description

This class describes how to access information about genes and their variants associated with

Introduction to Clinical Genomics Variant Analysis; Databases . ) . ) L
diseases and the impact of variants on drug response and dosing guidelines. More...

Ingenuity Pathway Analysis Metabolomics More...

Gene Resources: From Transcription Factor This course describes how to obtain information about a human gene at all levels of the central dogma

" - - Databases; Functional Analysis of life, genome, transcript and protein, and prediction of transcription factors regulating its expression.
Binding Sites to Function Y More J P P P P d g P
Expression Data Analysis on Microarray and . .

- Expression Analysis More...
NGS in Partek P ¥
Pathway Studio Metabolomics; Functional Analysis More...

Taught in the context of biological research, this course teaches biologists how to use the scripting

CS101A Per| for Biologists. Level 1 LETETEE language Perl to automate certain tasks. More...

Taught in the context of biological research, this course shows biologists how to use the scripting
CS101A Perl for Biologists, Level 2 Languages language Perl to automate certain tasks. It is a continuation of CS101A Perl for Biologists, Level 1 and

covers advanced topics and projects. More...

Taught in the context of biological research, this course shows biologists how to use the scripting

language Perl to automate certain tasks. It is a continuation of CS102A Perl for Biologists, Level 2 and
CS103A Perl for Biologists, Level 3 Languages covers advanced topics in regular expressions, objects, modules will be covered, along with tips and

tricks to fine-tune programs and resolve bugs. More...

Taught in the context of biological research, this course helps biologists learn how to use the statistical
CS101B R for Biologists, Level 1 Languages scripting language R for data analysis. More...

Taught in the context of biological research, this course helps biologists understand the data analysis
CS101B R for Biologists, Level 2 Languages and visualization language R. It is a continuation of CS101B R for Biologists, Level 1 and covers
advanced topics and projects. More...

Taught in the context of biological research, this course teaches biologists how to use the database

Sl bl s bl el L Languages; Databases management system MySQL to store, manage and query biological information. More...

Taught in the context of biological research, this course helps biologists learn how to use the technical

CoLELD et oy Belinlses Lave LENEREGEE computing language MATLAB to automate certain tasks. More...
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Course Description

This course teaches biologists how to use Python as a programming language to automate routine
data management tasks in biological research and solve difficult data-related computational problems.
Data could be DNA or amino acid sequence, microarray data, images, mass spectrometry data, LIMS

CS101E Python for Biologists. Level 1 LEgEgEs data, or any other kind of biological information. More...

This course teaches biologists how to analyze and manipulate biological images, and extract
CS112A Image Processing for Biologists General Computing; Computer Science; meaningful information from them, using a variety of tools. For large quantities of images that need to
Level 1 Statistics be analyzed with the same algorithm, the course teaches how to automate these routine tasks and

generate reports in a high throughput fashion. More...

This course teaches biologists how to analyze data from Next Generation Sequencing (NGS)
platforms. Topics to be covered include the description of sequencing strategies and platforms,
experiment types, data formats, and command line tools for various workflows, such as quantification
of transcripts, alternative splice forms, copy number variants, single nucleotide polymorphisms, etc.
More...

Functional Analysis; Comparative Genomics;

B231 NGS Data Analysis Variant Analysis; DNA Sequencing Technology

This course helps to demystify Affymetrix analysis so that any researcher can take the basic steps to
go from a chip image to a list of genes that are up- or down-regulated in an experiment. Various tools
will be covered, e.g. Affymetrix Expression Console (replacing GCOS), Microsoft Excel, MathWorks
MATLAB, and free tools like R/Bioconductor and dChip. It is geared towards researchers who conduct
microarray experiments to study genome-wide expression changes and understand the underlying
mechanisms of gene regulation in samples of interest. More...

B1201 Gene Expression Analysis Expression Analysis

This course helps to demystify Affymetrix analysis so that any researcher can take the basic steps to
go from a chip image to genotypes, for each SNP, and to the copy number or linkage associated with
the SNPs in given samples. Various tools will be covered, such as GCOS, GTYPE, BRLMM, CNAT,
Excel, MATLAB, and free tools like dChip. It is geared towards researchers who conduct microarray-
based SNP genotyping experiments to study genome-wide polymorphisms and then use the
information for genotyping and linkage analysis. More...

B1202 SNP _Genotyping Variant Analysis

BI203 dChip for Gene Expression and SNP ) -~ ) ; This course will teqch _the workings of the dChip_ application_ and cover topics suc_h as importing_arrays,
Expression Analysis; Variant Analysis performing normalization, model based expression calculations, gene and SNP filtering, clustering,
linkage, LOH and copy number analysis. More...
The various statistical distributions covered will help you know when assumptions can be made about
a normal distribution and how to test whether or not these assumptions are true. Essential descriptive
statistics are reviewed and then used in various situations to calculate background, noise,
normalization and thresholding. Additionally, hypothesis testing is introduced so that you can assess
MA101A Distributions, Tests and Graphics Statistics groups of observations for a particular parameter and calculate whether or not the difference between
groups is significant. Data visualization using various graphs will also be reviewed. Armed with these
techniques, you will be able to better deal with the challenges of data analysis. Plus, you'll be able to
understand and interpret data at a more fundamental level and draw the correct conclusions about
them. More...

Microarray Data Analysis
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Course Description

o DNA sequence and molecular structure
o Principles of gene/operon architecture
o Principles of genome organization
Introduction to Computational Microbial Microbiology; Comparative Genomics; o Methods for genome sequencing and characterization
Genomics Functional Analysis o Basics of genome sequence analysis
0 Genome sequence features
o Applications/uses of microbial genome sequences
More...
o DNA sequence and molecular structure
o Principles of DNA sequencing
o0 Sanger sequencing
o Advantages of next-generation sequencing
o Example: lllumina sequencing
o Example: PacBio sequencing
o Applications and uses of next-generation sequencing
More...
o DNA sequence file formats
o DNA sequence file access and download
0 Sequence search applications
Computational Sequence Analysis Comparative Genomics o Multiple sequence alignment
o Phylogenetic analysis
o Three-dimensional protein sequence/structure analysis
More...
o Principles of biological databases
o Database search utilities
o Examples of bioinformatics databases
o Health and disease related databases
Introduction to Bioinformatic Databases Databases; Webtools o Genome browser examples
o Microbial genome sequence databases and tools
0 Metagenomic sequence databases and tools
0 Custom database design and implementation
More...
o Genome sequence data and file formats
o Sequence read quality control and trimming
0 Genome assembly: ab initio and reference
Introduction to Computational Genomics Comparative Genomics; Variant Analysis o Read-to-genome mapping
0 SNP calling and validation
o Gene and feature prediction
More...

Next-Generation Sequencing DNA Sequencing Technology
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Course Description

o Principles of sequence homology and similarity
0 Sequence similarity and search algorithms
o Local and global sequence alignment
o Whole genome sequence comparison and alignment
Comparative Genomics Comparative Genomics; Variant Analysis o Genome sequence and alignment visualization
0 Sequence clustering and orthologous group comparison
o Core genome and accessory genome analysis
o Applications of comparative genomics to molecular epidemiology
More...
o Principles of molecular epidemiology and typing
o Pulse field gel electrophoresis and PulseNet
o Multi-locus sequence typing
Ge.noml.c Approaches Fo Molecular TR R VAT A o Ribosomal gene sequence typing
Epidemiology and Typing 0 Whole genome sequence comparison
o SNP based genome typing and characterization
o Rationale genome-based design of novel typing methods
More...
o Introduction to genomics and metagenomics
o Review of next-generation sequencing methods
o Principles of clinical metagenomics
o Methods for sequence similarity searching
0 Sequence comparison methods
o K-mer based methods
o Supervised and unsupervised sequence characterization
o Applications for sterile versus non-sterile sites
o Clinical metagenomic case studies
More...
o Introduction to the Unix/Linux compute environment
o System administration and program installation
o Command line operations
Introduction to Scientific Computing General Computing o Shell scripting
o Version control and code sharing
o Computing in the cluster environment
More...
o Cluster environment and architecture
o Cloud computing environment
o Review of command line environment
0 Remote access to servers and cluster
0 Queuing systems and file management
o Principles of threading and parallelization
o Examples of parallel sequence analysis applications
o Assembly
o Sequence similarity searches
More...

Clinical Metagenomics Metagenomics

High-Performance and Cluster Computing HPC/Cloud




Introduction to Sequence Data Manipulation

Sequence Alignments

Computational Phylogenetics

MLST Based Molecular Epidemiology

Gene Prediction

Introduction to NCBI

Protein Functional Annotation

Comparative Genomics

Comparative Genomics

Phylogenomics

Phylogenomics; Databases; Microbiology

Comparative Genomics; Functional Analysis

Databases; Webtools

Functional Analysis; Proteomics
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Course Description

o DNA file formats

o Protein file formats

o Alignment based formats

o Miscellaneous commonly used formats

o Conversion between formats: available tools and languages
More...

o Small sequences: Pairwise & Multiple

0 Genome alignment

o Alignment viewing

o Editing alignments

o Verifying goodness of alignments

More...

0 Molecular evolution vs Phylogenetics

0 Genes phylogeny vs Species phylogeny

o Tree representation: rooted vs unrooted

o Distance-based methods (UPGMA, NJ)

o Character-based methods (ML, MP)

o Tree evaluation

o Tree viewing and editing

More...

0 MLST basics

o MLST databases and resources

o Few examples

o Other MLST based techniques: ribosomal MLST, gtMLST
o Principles of creating your own MLST
More...

o Prediction basics: biology, underlying models
o Prokaryotic gene prediction

o Eukaryotic gene prediction (they have fungal division)
o Promotor and regulatory elementary predictions
More...

o NCBI structure — site tour

o Genbank, RefSeq

0 BLAST

o Taxonomy

o Genomes

o0 SRA

0 Sequence submission

More...

o Functional annotation basics

0 Sequence homology and similarity

0 Sequence clustering based tools

0 Gene ontology based tools

o Automated annotation pipelines

o Pathway analysis

More...
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Course Description

o Structure basics: hierarchy, determination of protein structure
o Protein structure database
o Visualization
Structural Bioinformatics Functional Analysis; Proteomics o Comparison
o Classification
Prediction techniques basics: Secondary structure prediction, tertiary structure prediction
More...
o Introduction of *nix based environment
o Command line navigation
o Introduction to program installations
Bioinformatics Programming Basics General Computing; Languages o Environment setting
o Basic error debugging in installations
o Redirection, shell scripting and pipelining
More...
o DNA sequencing and its generations
0 Assembly problem
o De novo assembly
Genome Assembly Comparative Genomics; Metagenomics o Reference based assembly
o0 Read to genome mapping
0 Metagenomic assembly
More...
This advanced level bioinformatics sub-module provides participants with the opportunity to gain
hands on experience in handling and assembly of next-generation sequencing (NGS) data. Course
material includes bioinformatics aspects of sequencing basics, lllumina paired end sequencing, and de

e Axsaulbi | CRIETEYS SETalE novo genome assembly. The module will involve a mix of graphical user interface (GUI) and
command line tools such as FastQC, PRINSEQ, Velvet, SOAPdenovo2, QUAST and CISA among
others. More...

This advanced level bioinformatics sub-module provides participants with the opportunity to gain
hands on experience in the handling and analysis of next-generation sequencing (NGS) data. Course
. . material includes bioinformatics aspects of sequencing basics, genome mapping and variant calling.

Genome Assembly Il Comparative Genomics L ; o . ] . : ) ’ .
Bioinformatics programs for which instruction will be provided include a mix of graphical user interface
(GUI) and command line tools such as FastQC, PRINSEQ, BWA, SAMtools, BCFtools and IGV
among others. More...

This intermediate level bioinformatics module provides participants with the opportunity to gain hands

B fiarr [Bisiniermeiics Bias E G Languages on experience working with the Perl programming language, a commonly used tool in the analysis of

biological data. Course material includes the basics of programming concepts and Perl, file access,
handling and manipulation, searching and regular expressions and CPAN. More...

This basic level bioinformatics sub-module provides participants with the opportunity to gain hands on
experience working with numerous sequence storage formats and their inter-conversions. The
participants will receive instruction in basic command line Linux and gain experience working at the
command line to perform the required tasks. Course material includes discussions and exercises on
sequence read formats, mapping formats, variant formats, nucleotide and protein formats and
alignment and tree formats. More...

Introduction to Sequence Storage Formats




Brief View of Advanced Molecular Detection
and Bioinformatics Training Opportunities

Course Description

This intermediate level bioinformatics sub-module provides participants with the opportunity to gain
hands on experience working with the Perl programming language, a commonly used tool in the
analysis of biological data. Course material includes the basics of programming concepts and Perl, file
access, file handling and manipulation, loops, subroutines and modules. More...

Intermediate Bioinformatics Programming Languages

This intermediate level bioinformatics sub-module provides participants with the opportunity to gain
hands on experience with sequence visualization. Course material includes discussions and
Sequence Visualization exercises on the visualization of different types of sequences and analyses such as multiple sequence
alignments, trees, read to genome mapping, genome alignments, circular genome visualization and
network visualization. More...
This is a module from the "Python for Biologists" course. It deals with functions and how to write and
use them. It also introduces namespaces and the tuple data structure. More...
Many research programs often slow or stall after generating a gene list. The Canadian Bioinformatics
Workshops at Bioinformatics.ca has developed a 3-day course covering the bioinformatics concepts
Pathway and Network Analysis of -Omics . ) ) and tools available for annotating and determining functional enrichment of a gene list and analyzing
Metabolomics; Functional Analysis . . . .
Data (2014) networks. The workshop is focused on the principles and concepts required for analyzing and
conducting pathway analysis on a gene list from any organism, although focus will be on human and
model Eukaryotic organisms. More...

Writing Functions in Python Programming Languages

High-throughput sequencing of RNA libraries (RNA-seq) has become increasingly common and largely
supplanted gene microarrays for transcriptome profiling. When processed appropriately, RNA-seq

Informatics for RNA-Seq Analysis (2014) Expression Analysis data has the potential to provide a considerably more detailed view of the transcriptome. The CBW
has developed a 2-day course providing an introduction to RNA-seq data analysis followed by
integrated tutorials demonstrating the use of popular RNA-seq analysis packages. More...

Understand what Biopython is and what it can do.
Introduction to Biopython Languages Learn how to get Biopython running.
Learn how to retrieve data records from NCBI. More...
The overall course aim is to provide an introduction to the computation of quality Multiple Sequence
Alignments (MSAs), primarily for phylogenetic analysis. More...

Multiple Sequence Alignment and
Phylogenetics

Phylogenomics

With the underlying technology rapidly increasing in complexity, Flow Cytometry (FCM) data analysis
is becoming more crucial for biological experiments. This workshop aims to provide participants some
familiarity with the open source software environment R as an analysis tool for FCM data as they
explore the fundamental concepts of taking their data to diagnosis and discovery. More...

Flow Cytometry Data Analysis Using R (2013) Laboratory; Metabolomics; Functional Analysis

Topics:

« Distributions
 Exploratory Data Analysis
* Inference

» Non-parametric statistics
More...

Statistics and R for the Life Sciences Statistics
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Course Description

Bioinformatics Tutorials Series (BITS)
Short video tutorials from a collaboration of MIT Engineering and Science Libraries and Harvard's
Countway Library.
BIT 1.1: UCSC Genome Browser: Getting DNA Sequence (3:57)
UCSC Genome Browser Webtools BIT 1.2: UCSC Genome Browser: Using Annotation Tracks (5:47)
BIT 1.3: UCSC Genome Browser: Locating Intron-Exon Boundaries (4:56)
BIT 1.4: UCSC Genome Browser: Searching with BLAT (6:14)
More...

Bioinformatics Tutorials Series (BITS)
Short video tutorials from a collaboration of MIT Engineering and Science Libraries and Harvard’s
Countway Library.
BIT 2.1: BLAST Link (7:24)
NCBI BLAST Functional Analysis; Comparative Genomics BIT 2.2: Do | Need BLAST? The Use of the Related Sequences Tool (6:53)
BIT 2.3: Nucleotide BLAST (5:46)
BIT 2.4: Nucleotide BLAST: Algorithm Comparison (6:14)
More...

Bioinformatics Tutorials Series (BITS)

Short video tutorials from a collaboration of MIT Engineering and Science Libraries and Harvard’s
Countway Library.

BIT 3.1: OMIM and OMIA (6:34)

More...

OMIM and OMIA Databases; Webtools

Bioinformatics Tutorials Series (BITS)

Short video tutorials from a collaboration of MIT Engineering and Science Libraries and Harvard’s
Countway Library.

BIT 3.2: Entrez Gene (5:35)

More...

Entrez Gene Databases; Webtools

Coffee Break is a resource at NCBI that combines reports on recent biomedical discoveries with use
of NCBI tools. The result is an interactive tutorial that tells a biological story. More...
Entrez Gene Tutorial Databases; Webtools This resource is a brief animated tour of a Entrez Gene record, from NIH. More...
NCBI YouTube Databases; Webtools This resource contains videos about NCBI tools. More...

Biological preliminaries

Analysis of individual sequences

Pairwise sequence comparison

Algorithms for the comparison of two sequences

Suboptimal Alignments

Variants of the dynamic programming algorithm

Practical Sections on Pairwise Alignments

Multiple sequence alignment

9. Algorithms for SP-optimal multiple alignments

10. Phylogenetic Trees and Multiple Alignments

11. Protein Structure

More...

Coffee Break: Tutorials for NCBI Tools Databases; Webtools

Online Lectures on Bioinformatics Comparative Genomics; Functional Analysis

ONoohwhE
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Course Description

This webpage contains links to training materials (including a YouTube channel) on the UCSC
Webtools Genome Browser, and a list of workshop locations/times. The workshop can be scheduled at your
institution. More...

UCSC Genome Browser Workshop and
Training Materials

CLC Genomics Comparative Genomics Tutorials. More...
DNAStar Comparative Genomics Tutorials. More...
DNAStar SeqManNGen Comparative Genomics; DNA Sequencing Tutorials. More...
Technology
S Comparative Genomics; DNA Sequencing Help pages. More...
- Technology
GeneSpring Expression Analysis GeneSpring Support Portal. More...
Golden Helix SVS Variant Analysis Tutorials. More...
Golden Helix VarSeq Variant Analysis Tutorials. More...
BIOBASE Archived Webinars Variant Analysis; Databases Archived webinars. More...
Ingenuity Pathway Analysis (2) Metabolomics; Functional Analysis Online training and webinars. More...
Metacore Variant Analysis; Functional Analysis This is a list of tips and archived webinars compiled by NIH. More...
Partek Genomics RIS CEEiEs; DIV SSIEEiE Tutorials. More...
_ Technology
Protein Lounge Proteomics Tutorials. More...
NCBI Training and Tutorials Comparative Genomics; Webtools; Databases This resource consists of training and tutorials for all NCBI tools. More...

This week-long survey course is designed to familiarize individuals with the application of computer
technologies and information science in biomedicine and health science. More...

This course is an applied statistics course focusing on data analysis. The course will begin with an
Data Analysis Statistics overview of how to organize, perform, and write-up data analyses. Then we will cover some of the
most popular and widely used statistical methods. More...

NLM Georgia Biomedical Informatics Course General Computing

This Johns Hopkins specialization certificate is offered through Coursera.

. . . Online Certificate Program; Comparative « Basic computational, biological, and statistical skills for analyzing big genomic data
Genomic Data Science Certificate s . . T . 93
Genomics; DNA Sequencing Technology  Foundational tools for successfully engaging in this rapidly changing field
« How to go from unprocessed next generation sequencing data to meaningful biological results
More...

Course 1 in Genomic Data Science Certificate: Introduction to Genomic Technologies
1. The Central Dogma of Molecular Biology
2. How next generation sequencing works
Introduction to Genomic Technologies DNA Sequencing Technology 3. Applications of next generation sequencing
4. Basic concepts in computing on next generation sequencing data
5. Basic concepts in statistics for next generation sequencing
More...




Brief View of Advanced Molecular Detection
and Bioinformatics Training Opportunities

Course Description

Genomic Data Science with Galaxy Webtools

Command Line Tools for Genomic Data
Science

General Computing; Languages

Python for Genomic Data Science Languages

Algorithms for DNA Sequencing

Course 2 in Genomic Data Science Certificate: Genomic Data Science with Galaxy

The challenge of reproducibility
Introduction to the Galaxy platform
Working with genomic Intervals
Galaxy Workflows

Annotation, Sharing, Publishing
Sequence Data Quality Control
ChlIP-seq analysis with MACS
RNA-seq mapping and assembly
Galaxy on the cloud

10. Installing your own Galaxy
More...

©CoNookWNE

Course 3 in Genomic Data Science Certificate: Command Line Tools for Genomic Data Science

1. Unix commands

2. Sequences and genomic features
3. Alignment and sequence variation
4. Transcriptomics

More...

Course 4 in Genomic Data Science Certificate: Python for Genomic Data Science
1. Introduction to Programming

2. Data structures

4. Defining and Using Functions

5. Modules and Packages

6. Reading and Writing Files

7. Interfacing with External Programs

8. Biopython

More...

Course 5 in Genomic Data Science Certificate: Algorithms for DNA Sequencing
1. Sequencing

2. Computational problems

3. Exact matching

4. Preprocessing

5. Approximate matching

6. De novo assembly

More...
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Course 5 in Genomic Data Science Certificate: Bioconductor for Genomic Data Science
1. Introduction to Bioconductor

2. Introduction to common data structures

3. Getting data into Bioconductor

Bioconductor for Genomic Data Science Languages T A e e
5. Annotate your results using Bioconductor
6. Visualize your data using Bioconductor
More...
Course 6 in Genomic Data Science Certificate: Statistics for Genomic Data Science
1. Experimental desgin
Statistics for Genomic Data Science Statistics 2 Exp!orgtory VR R eSSy
3. Statistical inference
4. Common mistakes to avoid
More...
This course focuses on employing existing bioinformatic resources — mainly web-based programs and
databases — to access the wealth of data to answer questions relevant to the average biologist, and is
highly hands-on. Topics covered include multiple sequence alignments, phylogenetics, gene
BT o — Comparative Genmics; FunctionallAnalysis expression data analysis, and protein interaction networks, in two separate parts.
Bioinformatic Methods | deals with databases, BLAST, multiple sequence alignments, phylogenetics,
selection analysis and metagenomics. More...
This course focuses on employing existing bioinformatic resources — mainly web-based programs and
databases — to access the wealth of data to answer questions relevant to the average biologist, and is
highly hands-on. Topics covered include multiple sequence alignments, phylogenetics, gene
Bioinformatic Methods Il Comparative Genomics; Functional Analysis expression data analysis, and protein interaction networks, in two separate parts.

Bioinformatic Methods Il covers motif searching, protein-protein interactions, structural bioinformatics,
gene expression data analysis, and cis-element predictions. More...

To find genes implicated in the diauxic shift, we will learn about clustering algorithms that will divide
yeast genes into distinct groups based on their patterns of regulatory behavior. A similar method can
be applied to distinguish normal and tumor cells, an approach that led to diagnostic tests like
MammaPrint for predicting the return of cancer after chemotherapy. We can also apply clustering

Clustering Biological Data (Bioinformatics V) algorithms to identify the genetic foundation of human population structure and discover which
populations have contributed to your own genome. To do so, we will need to power up the clustering
algorithms we encounter using a powerful computational approach called principal component
analysis. More...

The course will be based around the following biological questions, with the algorithmic ideas that we
. . . will use to solve them in parentheses:
Deciphering Molecular Evolution . : A ) :
Bi .pf qt' v Phylogenomics * Which Animal Gave Us SARS? (Evolutionary Tree Reconstruction)
(Bioinformatics IV) * Was T. rex Just a Big Chicken? (Computational Proteomics)

More...
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Finding Hidden Messages in DNA
(Bioinformatics 1)

Phylogenomics

Assembling Genomes and Sequencing
Antibiotics (Bioinformatics II)

Comparative Genomics

Comparing Genes, Proteins, and Genomes

(Bioinformatics Il

Comparative Genomics

Finding Mutations in DNA and Proteins

(Bioinformatics VI)

Variant Analysis

Algorithms, Biology, and Programming for
Beginners

Statistics

20th Summer Institute in Statistical Genetics

SISG 2015)

Statistics; Variant Analysis; Expression Analysis;
Phylogenomics; Metagenomics

A genome may look like an incomprehensible string of the letters A, C, G, and T. Yet hidden in the
three billion nucleotides of your genome is a secret language. This course offers an introduction to
how we can start to understand this language by using algorithms to find hidden messages in DNA.
What do these hidden messages say? More...

In "Finding Hidden Messages in DNA", we discussed how to separate some of the signal from the
apparent noise of DNA sequences. But how do we know what the DNA sequence making up a
genome is in the first place?

* How Do We Assemble Genomes? (Graph Algorithms)
* How Do We Sequence Antibiotics? (Brute Force Algorithms)
More...

The course will be based around the following biological questions, with the algorithmic ideas that we
will use to solve them in parentheses:

* How Do We Compare Biological Sequences? (Dynamic Programming)

« Are There Fragile Regions in the Human Genome? (Combinatorial Algorithms)

More...

The course will be based around the following biological questions, with the algorithmic ideas that we
will use to solve them in parentheses:

* How Do We Locate Disease-Causing Mutations? (Combinatorial Pattern Matching)

« Why Have Biologists Still Not Developed an HIV Vaccine? (Hidden Markov Models)

More...

The course will be based around the following biological questions, with the algorithmic ideas that we
will use to solve them in parentheses:

* Where Does DNA Replication Begin? (Algorithmic Warm-up)

* How Do We Sequence Antibiotics? (Brute Force Algorithms)

« Which DNA Patterns Act As Cellular Clocks? (Greedy and Randomized Algorithms)

* How Do We Assemble Genomes? (Graph Algorithms)

* How Do We Compare Biological Sequences? (Dynamic Programming Algorithms)

« Are There Fragile Regions in the Human Genome? (Combinatorial Algorithms)

* Which Animal Gave Us SARS? (Evolutionary Trees)

* How Do We Locate Disease-Causing Mutations? (Combinatorial Pattern Matching)

* How Did Yeast Become Such a Good Wine Brewer? (Clustering Algorithms)

More...

The 20th Summer Institute in Statistical Genetics (SISG 2015) will be held at the University of
Washington in Seattle, Washington during July 6-24, 2015. The Institute consists of a series of two-
and-a-half day workshops designed to introduce geneticists to modern methods of statistical analysis
and to introduce statisticians to the statistical challenges posed by modern genetic data. More...
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These training materials are from a course presented by the University of California, Davis.

« Introduction to Amazon Web Services EC2
Pacbio SMRT Portal Bootcamp DNA Sequencing Technology * SMRT-Sequencing, Assembly - lecture

* SMRT-Portal Assembly, Alignment - exercises

« Finishing circular assemblies - lecture

More...

RNA-Seq and ChIP-Seqg Analysis with Galaxy Webtools; Expression Analysis These training materials are from a course presented by the University of California, Davis. More...

Using the Linux Command Line for Analysis  General Computing; Languages; Expression
of High Throughput Sequence Data Analysis; HPC/Cloud; Comparative Genomics

These training materials are from a course presented by the University of California, Davis. More...

Using Galaxy for Analysis of High Throughput Webtools; Expression Analysis; Expression

Sequence Data Analysis
Bootcamp: Introduction to the Amazon Cloud

These training materials are from a course presented by the University of California, Davis. More...

- HPC/Cloud; General Computin These training materials are from a course presented by the University of California, Davis. More...
for Galaxy and the Command-Line PRI o B Y v
Bootcamp. Genome Assembly Using Next Comparative Genomics These training materials are from a course presented by the University of California, Davis. More...
Generation Sequence Data
Bootcamp: Next Generation Sequence These training materials are from a course presented by the University of California, Davis. More...

- - : DNA Sequencing Technology; Variant Analysis
Alignment and Variant Discovery 9 J 2 y

Bootcamp: Introduction to Next Generation Webtools These training materials are from a course presented by the University of California, Davis. More...
Sequence Analysis with Galaxy
Bioinformatics Short Course 2013 Comparative Genomics; Expression Analysis These training materials are from a course presented by the University of California, Davis. More...

These training materials are from a course presented by the University of California, Davis. More...
RNA-Seqg Workshop: From Pipette to P-Value! Laboratory; Expression Analysis

Bootcamp: Cloud Computing for

e HPC/Cloud; General Computing These training materials are from a course presented by the University of California, Davis. More...
Eseicams: IHiEsEien i FENASEs Expression Analysis These training materials are from a course presented by the University of California, Davis. More...
Bootcamp: Introduction to Galaxy Webtools; Functional Analysis These training materials are from a course presented by the University of California, Davis. More...
Bria Adslhais & Visuslizsicg Statistics; Expression Analysis These training materials are from a course presented by the University of California, Davis. More...

: A - - General Computing; Languages; Variant . . . . s .
Using the Linux Command Line for Analysis Analysis; DNA Sequencing Technology: This workshop covers modern high throughput sequencing technologies, applications, and ancillary

of High Throughput Sequence Data (2) HPC/Cloud topics. More...
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Course Description

Using Galaxy for Analysis of High Throughput Webtools; Variant Analysis; DNA Sequencing  This workshop covers modern high throughput sequencing technologies, applications, and ancillary
Sequence Data (2) Technology; HPC/Cloud topics. More...
This intensive two week summer course will introduce attendees with a strong biology background to
the practice of analyzing short-read sequencing data from Illumina and other next-gen platforms. The
DNA Sequencing Technology; Variant first week will introduce students to computational thinking and large-scale data analysis on UNIX
Analysis; HPC/Cloud; Languages platforms. The second week will focus on mapping, assembly, and analysis of short-read data for
resequencing, ChlP-seq, and RNAseq. More...

Analyzing Next-Generation Sequencing Data

This intensive two week summer course will introduce attendees with a strong biology background to
the practice of analyzing short-read sequencing data from Illlumina and other next-gen platforms. The
first week will introduce students to computational thinking and large-scale data analysis on UNIX
platforms. The second week will focus on mapping, assembly, and analysis of short-read data for
resequencing, ChlP-seq, and RNAseq. More...

DNA Sequencing Technology; Variant

Next-Gen Sequence Analysis Workshop Analysis:; HPC/Cloud: Languages

2013 CEMI Workshop at Caltech (Microbial This 2013 Caltech workshop was sponsored by CEMI, the Caltech Environmental Microbial Initiative.
Bioinformatics) More...

This 2013 Michigan State University (MSU) workshop was co-sponsored by BEACON (a National
Computational Science for Biologists General Computing; Comparative Genomics Science Foundation center at MSU) and iCER (Institure for Cyber-Enabled Research). More...

The Unix shell has been around longer than most of its users have been alive. It has survived so long
because it's a power tool that allows people to do complex things with just a few keystrokes. More
importantly, it helps them combine existing programs in new ways and automate repetitive tasks so
that they don’t have to type the same things over and over again. Use of the shell is fundamental to
using a wide range of other powerful tools and computing resources (including “high-performance
computing” supercomputers). More...

The Unix Shell General Computing; Languages

Version control is the lab notebook of the digital world: it's what professionals use to keep track of
what they've done and to collaborate with other people. Every large software development project
Version Control with Git Reproducible Research; General Computing relies on it, and most programmers use it for their small jobs as well. And it isn't just for software:
books, papers, small data sets, and anything that changes over time or needs to be shared can and
should be stored in a version control system. In this lesson we use Git from the Unix Shell. More...

Text files are easiest to create, and work well with version control, but then we would have to build
search and analysis tools ourselves. Spreadsheets are good for doing simple analyses, but they don’t

Using Databases and SQL Databases handle large or complex data sets well. Databases, however, include powerful tools for search and
analysis, and can handle large, complex data sets. These lessons will show how to use a database to
explore the expeditions’ data. More...

Version Control with Mercurial Reproducible Research; General Computing More...
. . These training materials are from a Software Carpentry course. The Software Carpentry Foundation
Programming with Python Languages . . o ) .
is a non-profit volunteer organization whose members teach researchers basic software skills. More...
. . These training materials are from a Software Carpentry course. The Software Carpentry Foundation
Programming with R Languages

is a non-profit volunteer organization whose members teach researchers basic software skills. More...
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Course Description

Programming with MATLAB

ArrayExpress: Exploring Functional
Genomics Data with ArrayExpress

ArrayExpress: Quick Tour

diXa Data Warehouse: Exploring Data From
Toxicogenomics Studies

EBI: Next Generation Sequencing Practical
Course

EMBO Practical Course on Analysis of High-
Throughput Sequencing Data

Expression Atlas: Quick Tour

Functional Genomics: An Introduction to
EMBL-EBI Resources

Languages

Expression Analysis; Functional Analysis

Expression Analysis; Functional Analysis

Databases; Metabolomics

DNA Sequencing Technology

Expression Analysis

Expression Analysis; Databases

Functional Analysis; Databases

These training materials are from a Software Carpentry course. The Software Carpentry Foundation
is a non-profit volunteer organization whose members teach researchers basic software skills. More...

This course will show you how to search, retrieve and interpret data from ArrayExpress, a repository of
data from functional genomics experiments. ArrayExpress allows you to search and download this
data. More...

This quick tour provides a brief introduction to the EBI's functional genomics resource: ArrayExpress.
More...

The diXa data warehouse is a curated collection of toxicogenomics experiments, accessible through
the diXa website. This course will show you how to use the diXa warehouse and what data is
available.

Topic: Gene Expression, Ontologies, Chemical biology

More...

Here you will find a collection of video lectures from the 'Hands on training in Next-Generation
Sequencing' course that took place at EMBL-EBI on 12-14 March 2012, available for you to watch in
your own time.

The workshop provides an introduction to Next Generation Sequencing (NGS) and addresses how to
interpret the data and how the analysis is applied in Genomics. More...

Here you will find a collection of materials including videos of lectures from the 'EMBO Practical
Course on Analysis of High-Throughput Sequencing Data' that took place at EMBL-EBI on 23-29
October 2011. This course was aimed at advanced PhD students and post-doctoral researchers who
are applying or planning to apply high throughput sequencing technologies and bioinformatics
methods in their research. The aim of this course was to familiarize the participants with advanced
data analysis methodologies and provide hands-on training on the latest analytical approaches.
Topic: Gene Expression

More...

This extended quick tour provides a brief introduction to the Expression Atlas (“Atlas”).
Topic: Gene Expression
More...

This course will introduce the field of functional genomics and provide an overview of the major
resources for this field at EMBL-EBI.

Topic: Gene Expression

More...
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Course Description

This course is a collection of videos and slides from the EMBL-EBI's SME Bioinformatics Forum,
which took place in Barcelona on 8-9 October 2012.
The event was aimed at researchers working in small and medium-sized enterprises (SMEs) and will
be of interest to anyone who would like to learn more about the core data resources available from
Introduction to EMBL-EBI Resources: . EMBL-EBI. For an overview of the event, there is a summary on EMBL-EBI's SME Forum web pages
. . Webtools; Databases "
Bioinformatics Forum 2012 and a full list of talks.
Topic: DNA & RNA, Gene Expression, Ontologies, Proteins, Chemical biology
More...

This quick tour provides a brief introduction to the DGVa, the EBI's Database of Genomic Variants

archive.
DGVa: Quick Tour Databases Topic: DNA & RNA
More...
This quick tour provides a brief introduction to the EBI Metagenomics resource, for archiving,
analysing and integrating metagenomics data.
EBI Metagenomics Resource: Quick Tour Metagenomics; Databases Topic: DNA & RNA
More...
This Quick tour provides a brief introduction to the European Genome-phenome archive (EGA).
EGA: Quick Tour Functional Analysis; Databases Topic: DNA & RNA

More...

This quick tour provides a brief introduction to Ensembl Genomes, the non-chordate genome browser.
Ensembl Genomes (Non-Chordates): Quick Topic: DNA & RNA
Databases
Tour More...

Emily Perry from the Ensembl Outreach Team presents this webinar on Ensembl tools, including the
ever-popular Variant Effect Predictor (VEP), BLAST/BLAT and BioMart. This webinar took place on
22nd April 2015.

Ensembl Tools: Webinar Comparative Genomics Topic: DNA & RNA
More...

This course focuses on chordate (mostly vertebrate) genomes on the Ensembl website at
www.ensembl.org. It provides a quick beginner's guide to the overall structure of the Ensembl genome
browser.

Topic: DNA & RNA

More...

Ensembl: Browsing Chordate Genomes Webtools
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Course Description

Ensembl runs API workshops worldwide, and for the first time we make one available online. Here you

will find a collection of video lectures from the 'Ensembl API workshop' that took place at EMBL-EBI

22nd-24th May 2013, using Ensembl version 71. The exercises associated with the workshop are
Ensembl: Filmed API Workshop Databases included to carry out at your leisure.

Topic: DNA & RNA

More...

This workshop provides an introduction to Ensembl, what kind of data Ensembl has, and how to
browse and export the data.

Ensembl: Filmed Browser Workshop Webtools Topic: DNA & RNA
More...

This course provides a very short introduction to the Ensembl website for browsing chordate
genomes.

Ensembl: Quick Tour Webtools Topic: DNA & RNA
More...

This course will show you how to search and retrieve nucleotide sequence data from the European
Nucleotide Archive (ENA). The ENA provides sequence assembly details and biological annotation,

European Nucleotide Archive: Using the and uses versioning to track sequence changes.

- - Databases ’

Primary Nucleotide Sequence Resource Topic: DNA & RNA
More...
This course will introduce the field of genomics and provide an overview of the different resources at
the EBI which are related to this field. The course is aimed at graduates in the life sciences or related

CenemiEs: A [RimelEiem o ihe =R subjects, with an interest in using bioinformatics resources to solve problems related to genome

R - Databases biology.

nEsources Topic: DNA & RNA
More...
This course provides a basic introduction to the field of phylogenetics, with an emphasis on how to

. . . read and interpret phylogenetic trees.

Introduction to Phylogenetics Phylogenomics Topic: DNA & RNA
More...
This 25 minute webinar from Dr Laura Emery provides you with an introduction to EMBL-EBI and the
data resources available (recorded on 25th February 2015).

) ) . Th inar fi i icul h - El I, ENA he M i

EESaITes o Eereriteee Wi Webtools; Metagenomics poret;?/ebmar ‘ocuses in particular on three core resources - Ensembl, and the Metagenomics
Topic: DNA & RNA
More...
This quick tour provides a brief introduction to Rfam, the EBI's database of RNA families.

Rfam: Quick Tour Functional Analysis; Databases s PhUA G R

More...
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Course Description

The European Nucleotide Archive (ENA) - An
Introduction: Webinar

Databases

The European Nucleotide Archive: Quick Tour Databases

An Introduction to Metabolomics

Biomodels Database: Quick Tour Systems Biology

Functional Analysis; Databases; Systems

IMPC: Using the Mouse Phenotyping Portal Biology

IntAct: Molecular Interactions at the EBI Proteomics; Systems Biology

IntAct: Quick Tour Proteomics; Systems Biology

MetaboLights: Quick Tour Metabolomics; Functional Analysis

Protein Interactions and Their Importance Proteomics

In this webinar, Marc Rossello gives an introduction the European Nucleotide Archive (ENA). This
webinar took place on 8 April 2015.

Topic: DNA & RNA

More...

This quick tour provides a brief introduction to the European Nucleotide Archive, the EBI's repository
for nucleotide sequence data.

Topic: DNA & RNA

More...

This course provides a basic introduction into the rapidly emerging field of metabolomics and its
importance and applications.

Topic: Systems, Chemical biology

More...

This quick tour provides a brief introduction to BioModels Database, EMBL-EBI's repository of
mathematical models of biological interest.

Topic: Systems

More...

The International Mouse Phenotyping Consortium (IMPC) portal allows you to search for phenotypes,
disease models and knockout mouse strains for your gene of interest. This course will show you how
to use the IMPC portal and what data is available.

Topic: Systems, Ontologies

More...

This course will show you what kind of information you can find in IntAct (one of the EBI's molecular
interactions databases), how to access it, the different tools that can be used to access data and
some practical examples on how to search and use the database.

Topic: Systems

More...

This quick tour provides a brief introduction to the EBI's molecular interactions database, IntAct.
Topic: Systems, Proteins
More...

This quick tour provides a brief introduction to the EBI's metabolomics resource: MetaboLights.
Topic: Systems, Chemical biology
More...

This course will provide an introduction to molecular interactions, their importance and the
methodologies use to generate and capture interaction data.

Topic: Systems, Proteins

More...
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Course Description

This two-part webinar from Steve Jupe provides you with an introduction to Reactome and how you
can use it to explore biological pathways (recorded on 6th May 2015).
Part 1 gives an overview of what Reactome is and why it is important.

Reactome - Exploring Biological Pathways: Metabolomics; Functional Analysis; Part 2 provides a demo of the Reactome interface.
Webinar Systems Biology Find out about upcoming webinars.

Topic: Systems

More...

This course provides an overview to the Reactome pathway database web interface and the database

Reactome: Exploring and Analysing Metabolomics; Functional Analysis; content. For a short introduction to Reactome, please visit the Reactome quick tour.
Biological Pathways Systems Biology Topic: Systems
More...

This quick tour provides a brief introduction to Reactome, the biological pathway database.
Topic: Systems

More...

This quick tour provides a brief introduction to the EBI's Gene Ontology resource. For information
about gene ontology annotation, see the UniProt-GOA quick tour.

Metabolomics; Functional Analysis;

Reactome: Quick Tour Systems Biology

GO: Quick Tour Systems Biology; Functional Analysis More
This quick tour provides a brief introduction to UniProt-GOA, the Gene Ontology Annotation resource.
For information about the Gene Ontology, see the GO quick tour.
Uniprot-GOA: Quick Tour Databases; Systems Biology Topic: Ontologies
More...
Introduction to structural biology and an introduction to resources at EBI related to this field
Biomacromolecular Structures: An Bt Topic: Proteins
Introduction to the EBI Resources More...
This quick tour provides a brief introduction to the Enzyme Portal - a data resource that provides
access to information from several enzyme-related databases, both at EMBL-EBI and the Swiss
Enzyme Portal: Quick Tour Proteomics Institute of Bioinformatics (SIB).

Topic: Proteins, Chemical biology
More...

InterPro is a classification database that provides predictive information about protein sequences.
This course will show you what kind of information is available in InterPro, how to access it, and how
to search the database.
More...
This quick tour provides a brief introduction to InterPro, the EBI's database of protein families,
domains and functional sites. A full course will be here soon.
InterPro: Quick Tour Proteomics; Systems Biology Topic: Proteins

More...

InterPro: Functional and Structural Analysis
of Protein Sequences

Proteomics; Systems Biology
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Course Description

This course will provide an introduction to protein classification and basic concepts, such as proteins
families, domains and sequence features.

Proteomics Topic: Proteins
More...

Introduction to Protein Classification at the
EBI

This quick tour provides a brief introduction to the Protein Data Bank in Europe (PDBe), EMBL-EBI's
resource for the collection, organisation and dissemination of data on biological macromolecular
structures.

Topic: Proteins, Structures

More...

PDBe: Quick Tour Proteomics; Functional Analysis

PDBeChem allows you to search for chemical components (ligands, small molecules and monomers)
that appear in PDB entries, and discover which protein structures bind a particular ligand. This course
will show you how to use PDBeChem and what you can do with it.

Topic: Proteins, Chemical biology, Structures

More...

PDBeChem: Searching for Small Molecules
and Small Molecule Fragments

Metabolomics; Functional Analysis

PDBeFold can be used to identify structural homologues in the PDB. PDBe's Secondary Structure
Matching service (SSM) allows you to interactively compare, align and superimpose protein structures

PDBeFold: Searching for Structural in 3D. This course will show you how to use PDBeFold and what you can do with it.

Homologues of a Protein Proteomics Topic: Proteins, Structures
More...
PDBePISA allows you to explore macromolecular (protein, DNA/RNA and ligand) interfaces and
PDPePISA: Identifying and Interpreting the predict the quatern_ary_ stucture of your protein. This course will show you how to use PDBePISA and
- - - - - . . . what you can do with it.
Likely Biological Assemblies of a Protein Proteomics; Functional Analysis 7 .
Topic: Proteins, Structures
Structure More...
This quick tour provides a brief introduction to the EMBL-EBI's PRoteomics IDEntifications database,
PRIDE.
PRIDE: Quick Tour Proteomics Topic: Proteins
More...

How to submit MS/MS data to ProteomeXchange via PRIDE. This course is aimed at proteomics
researchers with data that they want to make available through public-domain databases of
proteomics experiments.

Topic: Proteins

More...

ProteomeXchange Submissions Via PRIDE Proteomics

This course will provide an overview of proteomics. We will then introduce resources provided by the
EBI related to proteomics.

Proteomics Topic: Proteins
More...

Proteomics: An Introduction to the EBI
Resources
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Course Description

UniProt: Exploring Protein Sequence and
Functional Information

UniProt: Exploring Protein Sequence and
Functional Information - Webinar

UniProt: Quick Tour

ChEBI: Quick Tour

ChEMBL: Quick Tour

SureChEMBL - Accessing Chemical Patent

Data: Webinar

Penn State University Online Graduate
Certificate in Bioinformatics

Genomics

Foundations in Data Driven Life Sciences

Proteomics; Databases

Proteomics; Databases

Proteomics; Databases

Metabolomics; Databases

Metabolomics; Databases

Metabolomics

Graduate Certificate Program; Statistics;
Comparative Genomics

Statistics; Comparative Genomics

Statistics; Comparative Genomics

This course is a guide to the UniProt resource, including what kinds of information it provides and how
to access the data using the UniProt website.

Topic: Proteins

More...

In this webinar, Sangya Pundir shows us how we can use UniProt (www.uniprot.org) to explore protein
sequence and functional information.

Topic: Proteins

More...

This quick tour provides a brief introduction to the Universal Protein Resource (UniProt). A full tutorial
of UniProt can be found here.

Topic: Proteins

More...

This quick tour provides a brief introduction to ChEBI, the EBI's Chemical Entities of Biological Interest
database, which focuses on 'small' chemical compounds.

Topic: Chemical biology

More...

This quick tour provides a brief introduction to ChEMBL, the EBI's chemogenomics resource.
Topic: Chemical biology

More...

This two-part webinar from George Papadatos provides you with an introduction to the chemical
patent database SureChEMBL (recorded on 11th March 2015).

Part 1 gives an overview of what SureChEMBL is and why it is important.

Part 2 provides a demo of the SureChEMBL interface.

Topic: Chemical biology

More...

With ongoing public attention on the Human Genome Project, understanding, analyzing, and
interpreting genomic data continue to be a focus across many disciplines. By merging biology,
computer science, and information technology, bioinformatics allows us to combine mathematics and
computers to gain a better understanding of biological processes. Professionals in this field will be
required to use technologies to gather, store, analyze, and integrate biological and genetic
information, which can then be applied to gene-based drug discovery and development. To help you
learn about the latest techniques, Penn State World Campus has partnered with Penn State's Eberly
College of Science to offer the online Graduate Certificate in Applied Bioinformatics. More...

Structure and function of genomes including use of some current web-based tools and resources for
studies and research in genomics. This is one of four courses required for the Penn State University
Online Graduate Certificate in Bioinformatics. More...

Expanded overview of current developments and technique in computational biology and genomics.
This is one of four courses required for the Penn State University Online Graduate Certificate in
Bioinformatics. More...
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Course Description

Applied Bioinformatics Statistics; Comparative Genomics

Statistical Analysis of Genomics Data Statistics; Comparative Genomics

Comparative Genomics; DNA Sequencing
Technology; Expression Analysis; Systems
Biology; Variant Analysis; HPC/Cloud;
Metagenomics; Computer Science

Johns Hopkins Online Bioinformatics MS

Algorithms for Bioinformatics Computer Science

Principles of Database Systems Databases

Practical Computer Concepts for
Bioinformatics

General Computing; Languages; Databases

Introduction to Bioinformatics Databases

Biological Databases and Database Tools Databases; Webtools

This course provides a foundation for students with biology backgrounds in the computational analysis
and interpretation of biological data. This is one of four courses required for the Penn State University
Online Graduate Certificate in Bioinformatics. More...

Statistical analysis of high throughput biology experiments. This is one of four courses required for the
Penn State University Online Graduate Certificate in Bioinformatics. More...

Core Courses (5 total)

* 410.602 Molecular Biology

* 410.610 Gene Organization and Expression

* 605.421 Foundations of Algorithms OR 605.420 Algorithms for Bioinformatics

* 605.441 Principles of Database Systems OR 410.634 Practical Computer Concepts for
Bioinformatics

« 410.633 Introduction to Bioinformatics OR 605.452 Biological Databases and Database Tools
More...

This follow-on course to data structures (e.g., 605.202) provides a survey of computer algorithms,
examines fundamental techniques in algorithm design and analysis, and develops problem-solving
skills required in all programs of study involving computer science. Topics include advanced data
structures (red-black and 2-3-4 trees, union-find), algorithm analysis and computational complexity
(recurrence relations, big-O notation, introduction to NP completeness), sorting and searching, design
paradigms (divide and conquer, greedy heuristic, dynamic programming), and graph algorithms (depth-
first and breadth-first search, minimum spanning trees,). More...

This course examines the underlying concepts and theory of database management systems. Topics
include database system architectures, data models, query languages, conceptual and logical
database design, physical organization, and transaction management. The entity-relationship model
and relational model are investigated in detail, object-oriented databases are introduced, and legacy
systems based on the network and hierarchical models are briefly described. More...

This course introduces students with a background in the life sciences to the basic computing
concepts of the UNIX operating system, relational databases, structured programming, object-oriented
programming, and the Internet. Included is an introduction to SQL and the Perl scripting language.
The course emphasizes relevance to molecular biology and bioinformatics. More...

Retrieval and analysis of electronic information are essential in today's research environment. This
course explores the theory and practice of biological database searching and analysis. In particular,
students are introduced to integrated systems where a variety of data sources are connected through
World Wide Web access. Information retrieval and interpretation are discussed, and many practical
examples in a computer laboratory setting enable students to improve their data mining skills. More...

The sequencing of the human genome and intense interest in proteomics and molecular structure
have resulted in an explosive need for biological databases. This course surveys a wide range of
biological databases and their access tools and enables students to develop proficiency in their use.
Databases introduced include genome and sequence databases such as GenBank and Ensemble, as
well as protein databases such as PDB and SWISS-PROT. Tools for accessing and manipulating
sequence databases such as BLAST, multiple alignment, Perl, and gene finding tools are covered.
More...
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Course Description

Several large-scale DNA sequencing efforts have resulted in megabase amounts of DNA sequences
being deposited in public databases. As such, the sequences are of less use than those sequences
that are fully annotated. Assigning annotations such as exon boundaries, repeat regions, and other
biologically relevant information accurately in the feature tables of these sequences requires a
Bioinformatics: Tools for Genome Analysis Functional Analysis; Comparative Genomics significant amount of human intervention. This course instructs students on computer analytical
methods for gene identification, promoter analysis, and introductory gene expression analysis using
software methods. Additionally, students are introduced to comparative genomics and proteomic
analysis methods. Students will become proficient in annotating large genomic DNA sequences.
More...
Because the gap between the number of protein sequences and the number of protein crystal
structures continues to expand, protein structural predictions are increasingly important. This course
provides a working knowledge of various computer-based tools available for predicting the structure
Protein Bioinformatics Proteomics and function of proteins. Topics include protein database searching, protein physicochemical
properties, secondary structure prediction, and statistical verification. Also covered are graphic
visualization of the different types of three-dimensional folds and predicting 3-D structures by
homology. More...
This course will provide a practical, hands-on introduction to the study of phylogenetics and
comparative genomics. Theoretical background on molecular evolution will be provided only as
Molecular Phylogenetic Techniques Phylogenomics needed to inform the comparative analysis of genomic data. The emphasis of the course will be
placed squarely on the understanding and use of a variety of computational tools designed to extract
meaningful biological information from molecular sequences. More...

This course covers the analytical methods used to separate and characterize pharmaceutical
compounds (predominantly proteins) derived through biotechnology. While emphasis is placed on the
general principles and applicability of the methods, current protocols are discussed, and problem sets

Methods in Proteomics Proteomics representing realistic developmental challenges are assigned. Topics include chromatography (HPLC,
SEC, IEC), electrophoretic techniques (2-D gel electrophoresis), spectroscopic methods (UV/Vis,
fluorescence, CD), analytical ultracentrifugation, microarrays, mass spectroscopy, amino acid
analysis, sequencing, and methods to measure protein-protein interactions. More...

The recent revolution in DNA sequencing technologies has transformed biology within a few short
years, dropping the cost and ease of sequencing dramatically to the point where the "$1,000 Human
Genome" is in sight. Armed with complete genome sequences, biologists need to identify the genes

Next Generation DNA Sequencing and DNA Sequencing Technology; Comparative encoded within and the variation in these genes between individuals, assign functions to the genes,
Analysis Genomics and to put these into functional and metabolic pathways. This course will provide an overview of next

generation sequencing technologies in the historical context of DNA sequencing, the pros and cons of
each technology, and the bioinformatics techniques used with this sequence information, beginning
with quality control assessment, genome assembly and annotation. More...

This course will focus on the analysis and visualization of microarray data. The general aim is to
introduce students to the various techniques and issues involved with analyzing multivariate
expression data. Additionally, students will visualize the results in modern statistical scripting software.
Topics include detecting and attributing sources of data variability, determining differentially expressed
genes with relevant statistical tests, and controlling for false positive discovery (multiple test
corrections, permutations, etc.). An introduction to linear and non-linear dimension reduction methods
(PCA, PLS, isometric feature mapping, etc.) and an introduction to common pattern recognition
(clustering), classification, and discrimination techniques will be included. More...

Microarrays and Analysis Expression Analysis; Statistics
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Course Description

This intermediate-to-advanced-level course, intended as a follow-on to 410.634 Practical Computer
Concepts for Bioinformatics (a prerequisite for this new class), will integrate and expand on the
concepts from that introductory class to allow students to create working, Web-based bioinformatics

Computer Science; Languages applications in a project-based course format. After a review of the concepts covered in 410.634,
students will learn how to create functional Web applications on a UNIX system, using Perl and CGlI to
create forms that can be acted upon, and using the Perl DBI module to interface with MySQL relational
databases that they will create and populate to retrieve and present information. More...

Advanced Practical Computer Concepts for
Bioinformatics

The next generation of array and sequencing technologies provides the ability to investigate large
quantities of genomics information with higher sensitivity, greater throughput, and lower costs. This
also introduces new challenges in data management, novel algorithmic approaches, and general

Advanced Genomics and Genetic Analysis Variant Analysis; Comparative Genomics interpretation. This course builds on the topics in 410.671 Microarrays and Analysis to address
analysis of both genetic variation and genomics content using technologies measuring splice variants,
single nucleotide polymorphisms (SNPs), copy number variation (CNV), and transcription factor
binding sites. More...

The emerging field of metagenomics allows for the study of entire communities of microorganisms at
once, with far-reaching applications in a wide array of fields such as medicine, agriculture and
bioremediation. Students will learn the principles of metagenomics through exploration of published
project data and guided readings of recent literature. Using data from the Human Microbiome Project,
students will explore practical analysis tasks including sequence assembly, gene prediction and
annotation, metabolic reconstruction, taxonomic community profiling and more. More...

Practical Introduction to Metagenomics Metagenomics

This integrative course will be of interest to a wide variety of students in different concentration areas.
Applying knowledge from their core courses and introductory bioinformatics, students will examine the
current applications of whole genome sequencing and genome wide association studies in clinical

Variant Analysis; Comparative Genomics; medicine, and explore evolving applications and their impact on future medical diagnoses and

Functional Analysis treatments. Students will review both established and emerging sequencing platforms in detail. This
course will closely examine whole genome sequencing applications in inherited and heritable diseases
and cancer, amongst others. Class discussions will include ethical, legal, regulatory, and economic
implications of genomic medicine. More...

Genomic and Personalized Medicine

This course is an interdisciplinary introduction to computational methods used to solve important
Principles of Computational Biology Computer Science; Comparative Genomics problems in DNA and protein sequence analysis. The course focuses on algorithms but includes
material to provide the necessary biological background for science and engineering students. More...

Recent advances in bioinformatics and drug discovery platforms have brought us significantly closer
to the realization of rational drug design and development. Across the pharmaceutical industry,
considerable effort is being invested in developing experimental and translational medicine, and it is
Systems Biology; Functional Analysis starting to make a significant impact on the drug discovery process itself. This course examines the
major steps of the evolving modern drug discovery platforms, the computational techniques and tools
used during each step of rational drug discovery, and how these techniques facilitate the integration of
experimental and translational medicine with the discovery/development platforms. More...

Computational Drug Discovery and
Development
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Course Description

This course focuses on the application of modeling and simulation principles to complex systems. A
complex system is a large-scale nonlinear system consisting of interconnected or interwoven parts
Systems Biology; Functional Analysis (such as a biological cell, the economy, or an ecological system). The course begins with an overview
of complex systems, followed by modeling and simulation techniques based on nonlinear differential
equations, networks, stochastic models, cellular automata, and swarm-like systems. More...

Modeling and Simulation of Complex
Systems

This course focuses on computational methods for studying protein and RNA structure, protein-protein

Computational Aspects of Molecular interactions, and biological networks. Algorithms for prediction of RNA secondary structure, protein-

Proteomics; Functional Analysis

Structure protein interactions, and annotation of protein secondary/tertiary structure and function are studied in
depth. More...
This course focuses on current problems of computational genomics. Students will explore
bioinformatics software, discuss bioinformatics research, and learn the principles underlying a variety
. . s . . of bioinformatics algorithms. The emphasis is on algorithms that use probabilistic and statistical
Computational Genomics Statistics; Comparative Genomics

approaches. Topics include analyzing eukaryotic, bacterial, and viral genes and genomes, genome
sequencing and assembling, finding genes in genomes and identifying their biological functions,
predicting regulatory sites, and assessing gene and genome evolution. More...

The development of microarray technology, rapid sequencing, protein chips, and metabolic data has
led to an explosion in the collection of “high-content” biological data. This course explores the analysis
Analysis of Gene Expression and High- Sersslon Arelie and mining of gene expression data and high-content biological data. A survey of gene and protein
Content Biological Data arrays, laboratory information management systems, data normalization, and available tools is
followed by a more in-depth treatment of differential gene expression detection, clustering techniques,
pathway extraction, network model building, biomarker evaluation, and model identification. More...

During the last decade, systems biology has emerged as an effective tool for investigation of complex
biological problems, placing emphasis on the analysis of large-scale data sets and quantitative
treatment of experimental results. In this course, students will explore recent advances in systems
biology analysis of intracellular processes. Examples of modeling and experimental studies of
metabolic, genetic, signal transduction, and cell cycle regulation networks will be studied in detail.
More...

Systems Biology Systems Biology

How can machines improve with experience? How can they discover new knowledge from a variety of
data sources? What computational issues must be addressed to succeed? These are questions that

Machine Learning Statistics are addressed in this course. Topics range from determining appropriate data representation and
models for learning, understanding different algorithms for knowledge and model discovery, and using
sound theoretical and experimental techniques in assessing performance. More...

Core Curriculum in Biomedical Informatics

1. Core Biomedical Informatics (17 units)

2. Computer Science, Statistics, Mathematics & Engineering (18 units)
3. Social and Ethical Issues (4 units)

4. Unrestricted Electives (6 units)

More...

Stanford Distance Education Master of
Science in Biomedical Informatics Online Graduate Program
Professional/Honors Cooperative Program
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Course Description

Stanford Online Bioinformatics Graduate

Certificate

Introduction to Biomedical Informatics
Research Methodology

Representations and Algorithms for
Computational Molecular Biology

Translational Bioinformatics

Modeling Biomedical Systems: Ontoloqy,

Terminology, Problem Solving

Data Driven Medicine

Computational Methods for Biomedical Image

Analysis and Interpretation

Online Graduate Certificate; Comparative
Genomics; DNA Sequencing Technology;
Expression Analysis; Systems Biology; Variant
Analysis; HPC/Cloud; Metagenomics; Computer
Science; Statistics

Online MS Program

Online Graduate Certificate; Online MS
Program; Comparative Genomics; Statistics;
Computer Science

Online Graduate Certificate; Online MS
Program; Expression Analysis; Databases;
Variant Analysis

Online Graduate Certificate; Online MS
Program; Systems Biology; Functional Analysis

Online Graduate Certificate; Online MS
Program;

Online Graduate Certificate; Online MS
Program; General Computing

The Bioinformatics Graduate Certificate focuses on developing an understanding of techniques for
analyzing the vast amount of biological data from recent genomic research to new applications
relevant to basic biology.

« Understand the use of different techniques to analyze biological data from high throughput
approaches

« Learn how the techniques are used in new applications in biomedicine

« Acquire an understanding of how molecular biology is used to address topics ranging from
sequence, structure and function analysis in the context of algorithms, databases and visualization
More...

Hands-on software building. Student teams conceive, design, specify, implement, evaluate, and report
on a software project in the domain of biomedicine. Creating written proposals, peer review, providing
status reports, and preparing final reports. More...

This course provides an introduction to computing with DNA, RNA, proteins and small molecules.
Learn how to program both basic and advanced algorithms for sequence analysis, 3D structure
analysis and high-throughput functional data analysis. Receive hands-on experience with the
algorithms used in the field. More...

Focused on the convergence of molecular bioinformatics, biostatistics, statistical genetics,
bioinformatics optimizes translational medicine through the transformation of data into diagnostics and
therapeutics.

Analyze genetic, genomic, and biological data to become skilled at identifying different types of
genome-scale measurements in molecular biology and genomic medicine. More...

This course provides an introduction to semantic technology in biomedicine, providing a platform for
understanding how computers are being used to communicate knowledge and integrate data in the
health care and life sciences fields. More...

With the spread of electronic health records and increasingly low cost assays for patient molecular
data, powerful data repositories with tremendous potential for biomedical research, clinical care and
personalized medicine are being built. But these databases are large and difficult for any one
specialist to analyze. To find the hidden associations within the full set of data, we introduce methods
for data-mining at the internet scale, the handling of large-scale electronic medical records data for
machine learning, methods in natural language processing and text-mining applied to medical records,
methods for using ontologies for the annotation and indexing of unstructured content as well as
semantic web technologies. More...

The latest biological and medical imaging modalities and their applications in research and medicine.
Focus is on computational analytic and interpretive approaches to optimize extraction and use of
biological and clinical imaging data for diagnostic and therapeutic translational medical applications.
Case studies include linking image data to genomic, phenotypic and clinical data, developing
representations of image phenotypes for use in medical decision support and research applications
and the role that biomedical imaging informatics plays in new questions in biomedical science. More...
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Course Description

Apply a methodical approach to making important personal and professional decisions in a complex,
dynamic and uncertain world. Examine uncertainties and tradeoffs and use a structured conversation
based on actional thought to obtain clarity of action in a wide variety of domains. Directly apply course
concepts and distinctions to your professional and personal experiences using insight from a
professional guest speaker currently practicing as a decision analyst.

Online Graduate Certificate; Online MS

Program; Statistics Topics Include
* Probabilities
« Value of information and experimentation
* Relevance and decision diagrams
* Risk attitude
More...

Introduction to Decision Analysis

The explosion of information available from human genome mapping provides many opportunities for
Online Graduate Certificate; Online MS preventative medicine. Explore the potential of personal genomics, pharmacogenomics and clinical
Program; Databases; Functional Analysis genomics and their role in the future of preventive medicine. Examine the ethical, social and legal
issues facing current health care policy and treatment. More...

Genomics, Bioinformatics and Medicine

Introduction to the relevant pharmacology, genomics, experimental methods for high-throughput
measurements (sequencing, expression, genotyping), analysis methods for GWAS,
Principles of Pharmacogenomics Online Graduate Certificate chemoinformatics, and natural language processing. Review of key gene classes (cytochromes,
transporters, GPCRs), key drugs for which genetics is critical (warfarin, clopidogrel, statins, NSAIDs,
neuropsychiatric drugs and cancer drugs). More...
The basic 101 level course teaches the applications of Unix tools and utilities to perform routine
sequence analysis tasks. This is an introductory course for those who want to obtain a basic

A sl sl sl i Languages understanding of the Unix OS and can be completed in 2-3 months. All commands are customized for
the Tcsh shell. More...
Unix is the platform of choice for large-scale Bioinformatics operations. Among other things, 201
. . . i k-l i i ical high-th h i -af |
Adkveees Ul o Eiimmeics Languages describes work-flow operations in a typical high-throughput sequencing center - a fundamental aspect

of large-scale sequencing that controls how sequence data is stored, distributed and processed in
these centers - and, the biology of the sequencing process itself. More...

Perl for Bioinformatics 101
Introductory Perl Programming for The basic 101 level course teaches the fundamentals of Bioinformatics and the use of Perl scripting
. - Languages : . . . . .
Bioinformatics for automating sequence analysis. This is an introductory course for those who want to obtain a basic
understanding of Bioinformatics and can be completed in 2-3 months. More...

Perl for Bioinformatics 201

201 is an advanced level course and the 7 modules together describe the tools and techniques that

are currently used in the industry for such diverse tasks as genome annotation, comparative

genomics, new target identification and so on. During the course students will be required to read and
Languages analyze scientific papers on Bioinformatics and Genomics and complete assignments in Genomics

and programming.

Perl 201 covers the basic aspects of Molecular Biology, Bioinformatics and Genomics and students

will therefore get ample opportunity to understand the biology behind Bioinformatics during the course

of the training. More...

Advanced Perl Programming for
Bioinformatics
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Course Description

Introductory Java for Bioinformatics

Advanced Java for Bioinformatics

Foundation Course in Biotechnology

Foundation Course in Bioinformatics

Mathematical Modeling in Bioscience Online

Graduate Certificate

Analytics and Predictive Modeling

Languages

Languages

Functional Analysis

Languages; Comparative Genomics

Graduate Certificate Program; Statistics;
Systems Biology; Computer Science;
Microbiology

Statistics

101. Introductory Java for Bioinformatics

The basic Java 101 level course teaches the fundamentals of Bioinformatics and the use of Java 2
Standard Edition (J2SE) technologies for building robust enterprise application for Bioinformatics
applications. This is an introductory course for those who want to obtain a basic understanding of
J2SE and Bioinformatics and can be completed in 2-3 months. More...

201. Advanced Java for Bioinformatics

Java 201 is an advanced level course and the 5 modules together describe the tools and techniques
that are currently used in the industry for building Java 2 Enterprise Edition (J2EE) applications for
genomics and bioinformatics analyses. More...

Basics of Biotechnology

This foundation course is for individuals who do not have prior (formal or informal) training in
molecular biology and modern day recombinant DNA technologies. These are typically students with
non-biology backgrounds such as IT or computer science professionals, engineers, attorneys, and
others who are seeking to acquire a basic but firm understanding of the science of biotechnology that
they can apply immediately at work (without needing to acquire a University-level degree).
Coursework is based on the research method where students are trained to read and critique original
research articles and supporting materials with the objective of giving them a first-hand experience of
the process of scientific inquiry - formulating the hypothesis, experimental design and conduct, and
the reporting of findings supported by veriafiable, reproducible experimental data. More...

Basics of Bioinformatics

What truly differentiates a bioinformaticist from a biologist is the ability to perform data extraction,
organization, mining, analysis and interpretation in a high-throughput manner as against in a manual,
piecemeal fashion, which is both extremely tedious and time intensive. This training helps students
achieve tremendous productivity by giving them the ability to automate routine and highly data
intensive bioinformatics tasks.

The focus of the foundation course in Bioinformatics is on using Perl's powerful regular expression
and pattern searching libraries for analyzing any kind of biological data, viz., DNA and protein
sequences, gene expression data, etc. and using its in-built modules and libraries to build"wrappers"
around essential genomics tools such as homology searching, sequence alignment, gene prediction,
etc., to create automated routines for web-based sequence analysis. More...

The online graduate certificate in Mathematical Modeling in Bioscience will provide those with a
traditional background in science, mathematics, or technology the skills and content knowledge
needed for work in the high-demand, highly-relevant area of mathematical and computational
bioscience. Five online courses are required for the completion of the certificate, which will cover the
fundamentals of predictive modeling, data mining and visualization, mathematical modeling in
biomedicine and the study of computational complexity that is required for data science. More...

This is a course in predictive modeling, machine learning, and basic informatics with applications to
business analytics and biomedical data mining. Emphasis is on algorithms implementing precision-
recall analysis, the receiver operating characteristic, logistic regression, neural networks, the
quantification of uncertainty, and systems modeling. Emphasis is on the mathematics necessary for
the use and interpretation of important algorithms used in data mining, analytics, and machine
learning. More...




Brief View of Advanced Molecular Detection
and Bioinformatics Training Opportunities

Course Description

This course introduces the student to the study of complex networks through the lens of graph theory.
Concepts of the mathematical properties of networks such as distance, connectivity, expansibility and
Complex Networks and Systems Systems Biology clusters or hubs (centrality) are studied. Computational tools and data visualization techniques are
also studied. Applications with emphasis on recent work regarding properties of biological networks
are covered. More...
This course introduces the student to applied graph theory. Graph theoretical concepts will be
approached as models for practical, real-world problems. The course will provide an introduction to
Mathematical Modeling Using Graph Theory = Computer Science graph modeling, integrated with applications based on emerging methods and needs. The emphasis is
both on graphs as models — communication networks, for example — and on the algorithms used for
obtaining information from those models. More...

This course integrates mathematical model formulation, qualitative model analysis, computer
simulation, and data analysis. All these areas are explored in the context of infectious diseases of
Modeling of Infectious Diseases and Social Microbiology; Systems Biology; Computer human populations. More precisely, this course reviews topics of current interest in the following fields:
Networks Science theoretical ecology (e.g., predator-prey interactions); mathematical epidemiology (e.g., basic
reproductive number); theoretical immunology (e.g., antigenic variation); evolutionary game theory
(e.g., Nash equilibria); and social networks (e.g., sexual-partner networks). More...

This is a course in stochastic modeling with an emphasis on applications and computation. Topics
Stochastic Modeling Statistics covered include stochastic modeling and simulation using discrete-time Markov chains, continuous-
time Markov chains, and stochastic differential equations. More...
The training is mainly intended for researchers that want or already use techniques like genome-wide

Bioinformatics Approaches to Identify Comparative Genomics; DNA Sequencing ; . ' ; > o ;
- - - ) . L SNP genotyping, candidate gene sequencing, transcriptome sequencing and other bioinformatics
Causative Sequence Variants in Farm Technology; Expression Analysis; Systems ; : ) o - . B )
- . i . . tools in their work to elucidate the specific contributions of genetic and other factors in shaping the
Animals Biology; Variant Analysis;

phenotypic variability in farm animals. More...
This workshop covers several bioinformatics tools and databases (genome browser, alignment tool,
Comparative Genomics BLAST, dbSNP, UniProtKB, PDB) in the context of the discovery of a rare variant leading to the
production of a non-functional insulin in a Norwegian family. More...
This is a SciLifelab and AllBio workshop on the analysis and interpretation of metagenomics data. In
Metagenomics this workshop we will combine talks by experts in the field with practical tutorials guiding the

STAO 2014 Understanding a Genetic Disease
Thanks to Bioinformatics

Metagenome Data Analysis Workshop, May

21-23,2014 participants in the analysis of representative datasets. More...
A walkthrough of clustering 7 biological sequences (A-G) using the Unweighted Pair-Group Method
. with Arithmetic mean (UPGMA) method. Note that UPGMA is actually a generic method and thus the
UPGMA Worked Example 1} SIS walkthrough could apply to any objects A-G for which pairwise distances can be calculated. A small
CGl site for generating a UPGMA tree from a distance matrix can be found here. More...
QuickGuides Languages A range of Quick Guides to commonly used bioinformatics tools and resources. More...
Many bioinformatics tools have been developed over the last decennium, most of which were meant to
be used in the lab of the life scientist. Unfortunately, only a few made it, because the tools are often
I . . . too non-intuitive and too much a black box to the life scientist. Therefore Hanka Venselaar developed
Basic Bioinformatics and HOPE Comparative Genomics

HOPEto at least make the explanation of the phenotypic effect of mutations in (human) proteins
intuitive for the non-bioinformatics expert. We developed this course to explain the basics of this
program, and the underlying theory. More...

Perl 1 Training Course - for Programming

Beginners

Languages A set of slides from The Sainsbury Laboratory Perl course for absolute beginners. More...
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Course Description

Explore use of Cufflinks in reference annotation based transcript (RABT) assembly mode and ‘de

e AMETELS G REM O - [T Expression Analysis novo' assembly mode. Both modes require a reference genome sequence. More...

Discovery and Alternative Expression

* Get FPKM style expression estimates using Cufflinks
« Perform differential expression analysis with Cuffdiff
 Perform summary analysis with CummeRbund
« Downstream interpretation of expression analysis (multiple testing, clustering, heatmaps,
classification, pathway analysis, etc.)
More...
« Use of Bowtie/TopHat
« ‘Regular mode’ vs. ‘Fusion mode’
« Introduction to the BAM format
Expression Analysis « Basic manipulation of BAMs with samtools, etc.
« Visualization of RNA-seq alignments - IGV
* BAM read counting and determination of variant allele expression status
More...
« Basic introduction to biology of RNA-seq
» Experimental design considerations
Expression Analysis » Commonly asked questions
« Data visualization using IGV
More...
This Bioinformatics Introductory Module for self-study was designed for future students of the
Molecular Mechanisms of Disease (MMD) master’s program at Radboud University Medical Centre.
To level out the starting differences in bioinformatics knowledge between this incoming heterogeneous
group of students as much as possible, we have designed an introductory course module that should
allow them — via self study and hands-on exercises — to acquire sufficient basic bioinformatics
knowledge. More...
« Functional association networks and gene function prediction
Pathway and Network Analysis 2014 Module 6 Metabolomics; Functional Analysis; Systems « Homology based prediction
- Gene Function Prediction Biology « Guilt-by-association: GeneMANIA
More...
« Introduction to network visualization
« Visualizing omics data on a network or pathway
« Active modules in Cytoscape
More...
« Introduction to pathway and network analysis
« Basic network concepts
* Types of pathway and network information
« Pathway Databases: Reactome, KEGG, etc.
« Pathway analysis of large scale genomics data sets, including cancer genomics
More...
« Overview of transcription
« Data sources for regulatory data - Chromatin IP, DNA hypersensitivity, other chip data
Systems Biology « Basics of processing data
« Pattern discovery
More...

RNA-Seq Analysis 2014 Module 3 -
Expression and Differential Expression

Expression Analysis

RNA-Seq Analysis 2014 Module 2 - Alignment
and Visualization

RNA-Seq Analysis 2014 Module 1 -
Introduction to RNA-Seq Analysis

Bioinformatics Introductory Module Comparative Genomics

Pathway and Network Analysis 2014 Module 5
- Network Visualization

Systems Biology

Pathway and Network Analysis 2014 Module 4
- Pathway and Network Analysis

Systems Biology

Pathway and Network Analysis 2014 Module 3
- Gene Reqgulation Analysis
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Course Description

 Over-representation analysis (ORA)

T e T e e RO =Y « Statistics for detecting over-representation e.g. hypergeometric test, GSEA

- Systems Biology; Functional Analysis » Multiple testing correction: Bonferroni, Benjamini-Hochberg FDR

- Finding Over-Represented Pathways « Filtering Gene Ontology e.g. using evidence codes
More...
« Gene list analysis overview: Workflow of concepts and tools from gene list to pathway analysis

Pathway and Network Analysis 2014 Module 1 ) » Where do gene lists come from?

- - Systems Biology . : L .

- Introduction to Gene Lists » Working with gene function information

More...

The rapid identification of pathogens infecting livestock is essential to appropriately respond to the
threat. The number and the variety of pathogen sequenced genomes have been growing more
dramatically these recent years, because of the new sequencing technologies. This wealth of new data

BLAST and Multiple Sequence Alignment e GEmEs is very useful to the research field through the development of bioinformatics tools and databases that

(MSA) Programs deal with large amount of sequences. Among them, BLAST (Basic Local Alignment Search Tool) and
MSA () programs are very efficient for protein or nucleotide sequence similarity search. The present
course introduces the main biological databases, alignment tool BLAST and Multiple sequence
alignments (MSA) programs, and interpretation of results. More...

The vast diversity of the pathogens affecting livestock demands a very specific diagnostic procedure
in identification and characterization of each pathogen. In this context, the enormous amount of
sequence and genotype data is being generated on animal pathogens, which is further useful in
understanding their pathogenicity and molecular epidemiology. The usage of this data in developing
efficient molecular diagnostic tools needs basic understanding of the phylogenetic analysis.

Phvlogenetics of Animal Viral Pathogens iy g ies Phylogenetic classification, construction of trees, interpretation unveils the geographical distribution
and migration of pathogens which helps in better management of animal diseases. The present
course is designed with introduction to phylogenetics, tools, building and interpreting trees and finally
its application to veterinary diagnostics. Though the course is driven in veterinary aspects, the same
implicates to the human and plant pathogen study. More...

e i A R CEIL s in & Languages; Expression Analysis This tutorial shows how to download some publn(_: Affymetrl_x microarray data, load the data into R,
calculate expression values and do some very simple plotting. More...

Simple Plottinglin R Languages "\I;lr:)lrseqwck and simple tutorial demonstrates some of the easy plotting tools in the R core software.
This self-learning tutorial aims to present the UNIX environment and to provide the most basic

Unix Fundamentals General Computing commands to users with no or very little UNIX knowledge. More...

Introduction to Multiple Sequence Alignments Slides used for teaching an introduction to phylogenies and MSAs in the context of phylogenies for the

Comparative Genomics

(MSASs) and Phylogenies first day of a two-day course on MSAs at Cambridge University, in the UK, in December 2013. More...

Variant Analysis; Comparative Genomics; Clinical Bioinformatics | is a 10 credit module of the new MSc in Clinical Bioinformatics, delivered by
Functional Analysis Nowgen/NGRL and the University of Manchester in the UK. More...

This lab makes use of EMBOSS programs, prss in the FASTA package, as well as the NCBI BLAST
website. More...

Clinical Bioinformatics | - Tutor Notes

Sequence Comparison - Undergraduate Lab  Comparative Genomics
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Course Description

Introduction to Biopython

Using R with Python

Searching Data Using Python

Pattern Matching

Writing Functions in Python Programming

Python Programs

Bioinformatics for Mass Spectrometry
Analysis

Introduction to Bioinformatics

Interpreting Phylogenies

An Introduction to Unix, Perl and Python

Bioinformatics for Mass Spectrometry
Analysis

Parsing Data Records Using Python
Programming

Languages

Languages

Languages

Languages; Computer Science

Languages

Languages

Functional Analysis

Comparative Genomics; Databases

Phylogenomics

Languages

Functional Analysis

Languages

This is a module from the "Python for Biologists" course. The module presents an introduction to
Biopython. It shows how to deal with sequences and sequence records, how to download records from
NCBI databases, how to run Blast and how to parse XML Blast outputs. More...

This is a module from the "Python for Biologists" course. It describes the Python module interfacing
the R package for statistics. The module shows how to calculate mean, standard deviation, z-score
and p-value of a set of numbers, and how to generate plots. Input files for the scripts presented are
also provided. More...

This is a module from the "Python for Biologists" course. It describes how to use Python dictionary and
set data structures to search your data. In particular, how to use a dictionary to represent the genetic
code table and use it to translate a nucleotide sequence into a protein sequence, and how to use sets
to find unique records in two datasets and remove redundancy. More...

This is a module from the "Python for Biologists" course. It teaches how to do pattern matching in
Python, i.e. how to find a substring (or a set of substrings) in a string. To this aim, it introduces the
regular expression syntax, and the tools needed to search regular expressions in biological sequences
and in regular text, such as PubMed abstracts. Exercises and suggested solutions are presented in a
separate file. More...

This is a module from the "Python for Biologists" course. It deals with functions and how to write and
use them. It also introduces namespaces and the tuple data structure. The module contains several
exercises and suggested solutions. The text of exercises is also provided in a separate file. More...

This is @ module from the "Python for Biologists" course. It deals with Python programs, how to write
and run them, and how to provide input and generate output. The module also contains exercises and
suggested solutions. More...

This tutorial on Bioinformatics for Mass Spectrometry Analysis introduces the basic ideas behind mass
spectrometry and bioinformatics for protein identification from mass spectrometry data. More...

An introduction to bioinformatics for bench biologists delivered as part of the EMBL Australia
Masterclass on Protein Sequence Analysis. Focuses on using UniProt to explore different reasons why
information inferred by "direct assay" and "prediction” could be wrong, and what we can do to spot it.
More...

Uses examples taken from several published papers to explore some of the assumptions and
concepts we use when presenting and interpreting phylogenetic trees. Includes exercises on
visulaising and manipulating trees using Dendroscope and NJplot to reinforce some of these ideas,
while also providing a very basic overview of steps involved in a generic phylogenetic analysis. More...

This course provides an introduction to Unix, Perl, and Python. More...

The purpose of this course is to teach students the fundamental concepts underlying the analysis of
proteins using mass spectrometry. More...

This is a module from the "Python for Biologists" course. One typical problem in bioinformatics is
parsing data files. This module explains how to parse FASTA files and GenBank records. It also
introduces the if/elif/else construct to make choice in programming and the list data structure. More...
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Course Description

Introduction to Unix

RNA-Seqg Analysis

Georgia Tech Bioinformatics Phd Degree

Georgia Tech Professional MS Bioinformatics

Degree

Introduction to Computing Concepts in
Bioinformatics

General Computing; Languages; Databases

Expression Analysis

Comparative Genomics; DNA Sequencing
Technology; Expression Analysis; Systems
Biology; Variant Analysis

Comparative Genomics; DNA Sequencing
Technology; Expression Analysis; Systems
Biology; Variant Analysis; HPC/Cloud;
Metagenomics; Computer Science; Statistics

General Computing

« Introductory lecture to the Unix/Linux command-line

« Description of the computer shell and the command-line interface
« Differences between graphical and command-line interfaces

¢ The most common Unix/Linux commands are provided

More...

An overview of the analysis of gene expression in plants using RNA-seq data. This course provides a
foundation on the tuxedo software suite: TopHat, Cufflinks, CummeRbund. More...

Georgia Tech Bioinformatics PhD Degree

Courses are offered on-site at Georgia Tech.

A. 9 credit hours of Bioinformatics and Computational Bioscience (e.g. BIOL 7023 and BMED 6780,
BMED 7027)

B. 9 credit hours in Biology, Biochemistry or Biomedical Engineering (e.g. BIOL 6608, BIOL 7668,
CHEM 6572)

C. 9 credit hours of Mathematics and Computer Science (e.g. MATH 6266, MATH 6267, CS 6411)
D. 9 credit hours of courses in an approved minor

E. 24 research credit hours

More...

Georgia Tech Professional MS Bioinformatics Degree

Courses are offered on-site at Georgia Tech.

CORE CURRICULUM

Offered fall semesters:

CS 4710 Introduction to Computing Concepts in Bioinformatics

Biol 4150/6150 Genomics and Applied Bioinformatics

Biol 8803 Programming for Bioinformatics

Math 6705 Modeling and Dynamics

Offered spring semesters:

Biol 7210 Computational Genomics

Offered every semester (and summer terms):

CS 4400 Introduction to Database Systems

Math 3215 Introduction to Probability and Statistics

More...

This course is part of the Georgia Tech Professional MS Bioinformatics Degree. Introduction to
programming concepts and computing tools such as formal models and algorithms with applications
from conceptual biology. More...
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Course Description

This course is part of the Georgia Tech Professional MS Bioinformatics Degree

1. DNA Sequencing
2. DNA sequence annotation
3. NCBI Resources and other on-line databases
4. Pairwise sequence alignment
5. BLAST and advanced BLAST
6. Multiple sequence alignment
Genomics and Applied Bioinformatics Comparative Genomics 7. Bvolutionary LEas and molecular phylogenetic inference
8. Gene expression
9. Affymetrix microarray gene expression data
10. RNA-Seq
11. Clustering and pathways
12. Protein structure
13. Homology modeling
14. Genome variation and phenotype
15. Genomics and personalized medicine
More...
This course is part of the Georgia Tech Professional MS Bioinformatics Degree
Programming for Bioinformatics Computer Science; Languages New graduate lecture courses in areas of current interest. More...
This course is part of the Georgia Tech Professional MS Bioinformatics Degree
e cline e BYETIGS Systems Biology Mathematical method; for sqlving p‘roblems lin the life sciem.:es. Models-based course on basic faclts
from the theory of ordinary differential equations and numerical methods of their solution. Introduction
to the control theory, diffusion theory, maximization, minimization and curve fitting. More...
This course is part of the Georgia Tech Professional MS Bioinformatics Degree
The science of genomics involves the intersection of experimentation and computation. Computers
are quite obviously required to handle the massive amount of data produced by genome sequencing
projects. More importantly however, genome sequencing efforts yield ‘information’ alone, which can
Computer Science; Languages; Webtools; only be converted into ‘knowledge’ through the use of computers. In this class, the students will

Computational Genomics

Comparative Genomics convert raw genomic information (i.e. sequence reads) into knowledge through the use of
computational genomics tools and applications. The class will be provided with unassembled genome
sequence data from the Centers for Disease Control and Prevention (CDC) and will proceed through
five distinct stages of analysis and interpretation of that data. More...

This course is part of the Georgia Tech Professional MS Bioinformatics Degree
« Basic concepts

« Conceptual database design - Entity-Relationship Model

« DBMS Design Methodology

« Relational Data Model - introduction, relational algebra, relational calculus

* Mapping from ER Model to Relational Model

* SQL Query Language

« Relational database design - normal forms, functional dependencies

« Physical database design - storage structures

More...

Introduction to Database Systems Databases
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Course Description

Introduction to Probability and Statistics

Microbial Genomics

Mathematical Biology

Case Study: RNA-seq Data Analysis. Basic
Workflow for Analyzing RNA-seq Datasets

Advanced Statistics for the Life Sciences

Introduction to Linear Models and Matrix
Algebra. The Basics of Linear Models You
Need to Know for Data Analysis in the Life
Sciences

Introduction to Bioconductor

Case Study: Variant Discovery and
Genotyping. Basic Workflow for Performing

Genetic Variant Discovery and Genotyping

Case Study: ChIP-seq Data Analysis. Basic
Workflow for Analyzing ChlP-seq Datasets.

Case Study: DNA Methylation Data Analysis.

Basic Workflow for Analyzing DNA
Methylation Data

Useful Links to Genomics Tools

Statistics

Microbiology

Systems Biology; Functional Analysis; Computer
Science

Expression Analysis; Languages

Statistics; Languages

Statistics

Languages

Languages

Expression Analysis; Languages

Expression Analysis; Languages

Comparative Genomics

This course is part of the Georgia Tech Professional MS Bioinformatics Degree

This course is a problem oriented introduction to the basic concepts of probability and statistics,
providing a foundation for applications and further study. More...

This course is part of the Georgia Tech Professional MS Bioinformatics Degree

New graduate lecture courses in areas of current interest. More...

This course is part of the Georgia Tech Professional MS Bioinformatics Degree. An introduction to
practical applications of mathematical models to help unravel the underlying mechanisms involved in
biological processes. More...

This course is presented by Harvard University on edX.

You'll learn how to analyze RNA-seq data with step-by-step instructions in order to investigate relevant
biological questions. More...

This course is presented by Harvard University on edX.

You'll learn:

« Intermediate R programming in the context of analyzing life science data

« Application of statistical techniqgues commonly used in the analysis of high throughput data
More...

This course is presented by Harvard University on edX.

You'll learn:

« Linear algebra, including matrix notation and matrix operations

* How to fit linear models in R to test hypotheses and analyze data

More...

This course is presented by Harvard University on edX.

You'll learn:

* How to use the Bioconductor project software packages

* Methods to analyze data from next generation sequencing and microarray technologies

More...

This course is presented by Harvard University on edX.

You'll learn how to find genetic variants in DNA re-sequencing datasets with step-by-step instructions
in order to investigate relevant biological questions.

More...

This course is presented by Harvard University on edX.
You'll learn how to analyze ChiP-seq datasets with step-by-step instructions in order to investigate
relevant biological questions. More...

This course is presented by Harvard University on edX.

< You'll learn how to analyze DNA methylation data with step-by-step instructions in order to
investigate relevant biological questions. More...

Links to these webtools (contains no annotation):

Tools and Databases for Genome Annotation and Comparative Analyses

Tools and Databases for SSU rRNA Gene Analyses

Tools for Phylogenetic Analyses

Other Bioinformatics Tools

More...
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Microbial Genomics and Infectious Diseases by David A. Relman, M.D. - discusses how advances in
genomic technologies have permitted a better understanding of the biology of microbes, pathogenic or
benign, and the effects of genomic information on our understanding of and response to microbial
infections. More...
The publication of the draft sequence of the human genome in 2000 heralded the promise of
incorporating genomic knowledge into patient care. Ten years later, a new series of articles, beginning
Comparative Genomics with the August 26, 2010 issue of the New England Journal of Medicine, is taking a comprehensive
look at what has been accomplished in the quest to screen, prevent and treat disease in the new world
of genomic medicine. More...

Microbial Genomics and Infectious Diseases Microbiology

New England Journal of Medicine Series on
Genomic Medicine

Genomics has revolutionized the tools used by clinicians to detect and treat infectious diseases. By
sequencing the human microbiome, researchers have identified scores of previously unidentified
What's Bugging You? The Intersection of Microbiology species, which coexist with their human host, and exploration has begun to understand how disease
Genomics and Infectious Disease states alter the host microbial flora. Genomic-based diagnostic testing is more rapid and accurate than
traditional cultures, and dramatically changed the clinician and public health approach to sexually
transmitted and hospital-acquired infections. More...

Case Studies in Reproducible Research in . This web page was created to provide convenient links to resources on reproducible research in
— . — Reproducible Research L X

Bioinformatics and Other Disciplines bioinformatics. More....

Forum: Reproducible Research in High-

Throughput Biology: Case Studies in Reproducible Research

Forensic Bioinformatics

A well delivered, highly entertaining lecture on the importance of reproducible research in high-
throughput biology. Keith Baggerly walks us through an exercise in ‘forensic bioinformatics.' More...

Rosalind is a platform for learning bioinformatics and programming through problem solving.
Python Village:

If you are completely new to programming, try these initial problems to learn a few basics about the
Python programming language. You'll get familiar with the operations needed to start solving
bioinformatics challenges in the Stronghold.

More...

Rosalind is a platform for learning bioinformatics and programming through problem solving.
Bioinformatics Stronghold

Discover the algorithms underlying a variety of bioinformatics topics: computational mass
spectrometry, alignment, dynamic programming, genome assembly, genome rearrangements,
phylogeny, probability, string algorithms and others.

More...

Rosalind is a platform for learning bioinformatics and programming through problem solving.
Bioinformatics Armory:

Rosalind Python Village Languages

Rosalind Bioinformatics Stronghold

Rosalind Bioinformatics Armory Ready-to-use software tools abound for bioinformatics analysis. Whereas in the Stronghold you
implement algorithms on your own, in the Armory you solve similar problems by using existing tools.
More...

Rosalind is a platform for learning bioinformatics and programming through problem solving.
Bioinformatics Textbook Track:

A collection of exercises to accompany Bioinformatics Algorithms: An Active-Learning Approach by
Phillip Compeau & Pavel Pevzner. A full version of this text is hosted on stepic.org. More...

Rosalind Bioinformatics Textbook Track
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Course Description

Rosalind Algorithmic Heights Computer Science

Emacs + org-mode + Python in Reproducible
Research; SciPy 2013 Presentation

Reproducible Research

Reproducible Research Statistics; Languages; Reproducible Research

JGI Microbial Genomics & Metagenomics
Workshop

Microbiology

An Introduction to Metagenomics Data
Analysis

Introduction to Metagenomics. Applications,
Approaches and Tools (Bioinformatics for
Biological Researchers Course - CSIC,
Blanes)

Tools for Metagenomics with 16S/ITS and
Whole Genome Shotqun Sequences

Metagenomics

Metagenomics

Metagenomics

Single-Cell Genomics

Single Cell Research: An Overview of Recent
Single Cell Research Publications Featuring

lllumnia Technology

UNIX Tutorial for Beginners Languages

Bioconductor Courses and Conferences Languages

Rosalind is a platform for learning bioinformatics and programming through problem solving.
Algorithmic Heights:

A collection of exercises in introductory algorithms to accompany "Algorithms", the popular textbook by
Dasgupta, Papadimitriou, and Vazirani. More...

The author presents his solution to tracking big data projects. More...

This Johns Hopkins course is offered through Coursera.

Course 5 in Data Science Specialization Certificate: Reproducible Research

In this course you will learn to write a document using R markdown, integrate live R code into a literate
statistical program, compile R markdown documents using knitr and related tools, and organize a data
analysis so that it is reproducible and accessible to others. More...

The U.S. Department of Energy Joint Genome Institute (DOE JGI) will be offering two five-day
workshops on Microbial Genomics and Metagenomics during 2015. Each workshop will have a similar
agenda and content, and will include seminars and extensive hands-on tutorials on how to use the
IMG family of systems for comparative analysis of isolate genomes and metagenomes. More...

Vall d'Hebron Institut de Recerca’s (VHIR) Metagenomics Training. Session 1. 2013/08/26. An
Introduction to Metagenomics Data Analysis. More...

Vall d'Hebron Institut de Recerca (VHIR) 05/28/2014
More...

Presented at Cornell Symbiosis symposium. Workflow for processing amplicon based 16S/ITS
sequences as well as whole genome shotgun sequences are described. More...

16 collected videos on single-cell genomics, single-cell MRNA sequencing, single-cell gene
expression, and other scientific applications performed on the Fluidigm C1 Single-Cell Auto Prep
System. More...

This report was compiled by lllumina to market their technology, but it does contain some interesting
information.

Contents

Applications

Sample Preparation

Data Analysis

DNA Applications

Epigenetics

RNA Applications

More...

Introduction to the UNIX Operating System. More...

This is a list of courses and conference presentations on Bioconductor. Many of the links lead to
course materials such as slides. More...
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Google Developers ' R Programming Video
Lectures

Statistics; Languages

De Novo Genome Assembly Comparative Genomics

Bioinformatics for Cancer Genomics (BiCG)

(2014)

Exploratory Analysis of Biological Data Using

R (2014)

Statistics; Languages

Informatics on High-Throughput Sequencing

Data (2014)

Informatics and Statistics for Metabolomics

2014

Metabolomics; Statistics

High-Throughput Biology: From Sequence to

Networks (2015)

These videos provide a solid foundation for programming tools, data manipulation, and functions in
the R language and software. The series of short videos is organized into four subsections: intro to R,
loading data and more data formats, data processing and writing functions. More...

Lex Nederbragt at the Norwegian Sequencing Center put together this course on de novo genome
assembly and released all the course materials on Github under Creative Commons/Public Domain.
More...

Bioinformatics.ca offers one- and two-week short courses in bioinformatics. Course materials from
the previous year’s workshops, available under a Creative Commons license, are placed on their
website. The CBW has developed a 5-day workshop covering the key bioinformatics concepts and
tools required to analyze cancer genomic data sets. More...

Bioinformatics.ca offers one- and two-week short courses in bioinformatics. Course materials from
the previous year’s workshops, available under a Creative Commons license, are placed on their
website.

Before we can begin to apply rigorous statistical tools to research data, we often need to approach our
data intuitively, and look for meaningful associations, surprising patterns, or irregularities, to formulate
hypotheses. This is commonly referred to as Exploratory Data Analysis—EDA. This workshop
introduces the essential tools and strategies that are available through the free statistical workbench
R. More...

Bioinformatics.ca offers one- and two-week short courses in bioinformatics. Course materials from
the previous year’s workshops, available under a Creative Commons license, are placed on their
website.

With the introduction of high-throughput sequencing platforms from Illumina, Roche and ABI, it is
becoming feasible to consider sequencing approaches to address many research projects. However,
knowing how to manage and interpret the large volume of sequence data resulting from such
technologies is less clear. The CBW has developed a 2-day course covering the bioinformatics tools
available for managing and interpreting high-throughput sequencing data. More...

Bioinformatics.ca offers one- and two-week short courses in bioinformatics. Course materials from
the previous year’s workshops, available under a Creative Commons license, are placed on their
website.

The workshop will cover many topics ranging from understanding metabolomics technologies, data
collection and analysis, using pathway databases, performing pathway analysis, conducting univariate
and multivariate statistics, working with metabolomic databases and exploring chemical databases.
Participants will be given various data sets and short assignments to assist with the learning process.
More...

Bioinformatics.ca offers one- and two-week short courses in bioinformatics. Course materials from
the previous year's workshops, available under a Creative Commons license, are placed on their
website.

The Canadian Bioinformatics Workshops, in collaboration withCold Spring Harbor and New York
Genome Center, has developed a comprehensive 7-day course covering the key bioinformatics
concepts and tools required to analyze DNA- and RNA-sequence reads using a reference genome.
More...
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Bioinformatics.ca offers one- and two-week short courses in bioinformatics. Course materials from
the previous year’s workshops, available under a Creative Commons license, are placed on their

website.
R is rapidly becoming the most important scripting language for both experimental- and computational
Introduction to R (2015) Languages biologists. It is well designed, efficient, widely adopted and has a very large base of contributors who

add new functionality for all modern aspects of data analysis and visualization. Moreover it is free and
open source. However, R's great power and expressivity can at first be difficult to approach without
guidance, especially for those who are new to programming. This workshop introduces the essential
ideas and tools of R. More...

Bioinformatics.ca offers one- and two-week short courses in bioinformatics. Course materials from
the previous year’s workshops, available under a Creative Commons license, are placed on their
website.

Microarrays remain the most popular, most affordable, and best-established technique for functional
genomics. Hundreds of thousands of datasets have been generated to address diverse aspects of
biology. This workshop provides an overview of the analysis of microarray data ranging in size from
one to two samples to hundreds of samples. The goal of this workshop is to provide procedures and
analysis workflows for the analysis of microarray datasets. More...

Microarray Expression Analysis (2015) Expression Analysis
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http://www.mygoblet.org/training-portal/courses/pathway-and-network-analysis-omics-data-2014
http://www.mygoblet.org/training-portal/courses/pathway-and-network-analysis-omics-data-2014
http://bioinformatics.ca/workshops/2014
http://bioinformatics.ca/workshops/2014
http://bioinformatics.ca/workshops/2014
http://www.mygoblet.org/training-portal/courses/informatics-rna-seq-analysis-2014
http://bioinformatics.ca/workshops/2014
http://bioinformatics.ca/workshops/2014
http://bioinformatics.ca/workshops/2014
https://www.bits.vib.be/index.php/training/111-bits/training/previous-trainings/176-biopython
https://www.bits.vib.be/index.php/training/111-bits/training/previous-trainings/176-biopython
https://www.bits.vib.be/index.php/training/111-bits/training/previous-trainings/176-biopython
https://www.bits.vib.be/index.php/training/111-bits/training/previous-trainings/176-biopython
https://www.bits.vib.be/index.php/training/111-bits/training/previous-trainings/176-biopython
https://www.bits.vib.be/index.php/training/111-bits/training/previous-trainings/176-biopython
https://www.bits.vib.be/index.php/training/111-bits/training/previous-trainings/176-biopython
http://www.mygoblet.org/training-portal/courses/multiple-sequence-alignment-and-phylogenetics
http://www.mygoblet.org/training-portal/courses/multiple-sequence-alignment-and-phylogenetics
http://www.mygoblet.org/training-portal/courses/flow-cytometry-data-analysis-using-r-2013
http://www.mygoblet.org/training-portal/courses/flow-cytometry-data-analysis-using-r-2013
https://www.edx.org/course/statistics-r-life-sciences-harvardx-ph525-1x
https://legacy.countway.harvard.edu/menuNavigation/libraryServices/classes/videoTutorials.html
https://legacy.countway.harvard.edu/menuNavigation/libraryServices/classes/videoTutorials.html
https://legacy.countway.harvard.edu/menuNavigation/libraryServices/classes/videoTutorials.html
https://legacy.countway.harvard.edu/menuNavigation/libraryServices/classes/videoTutorials.html
http://www.ncbi.nlm.nih.gov/books/NBK2345/
http://nihlibrary.ors.nih.gov/bioinfo/online_tutorial_gene/online_gene.html
https://www.youtube.com/user/NCBINLM/videos
http://lectures.molgen.mpg.de/online_lectures.html
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https://genome.ucsc.edu/training/index.html
https://genome.ucsc.edu/training/index.html
http://www.clcbio.com/support/tutorials/
http://www.dnastar.com/t-support-tutorials.aspx
http://www.dnastar.com/t-tutorials-seqman-ngen.aspx
http://www.genomatix.de/online_help/help/online_help.html
http://genespring-support.com/
http://goldenhelix.com/SNP_Variation/tutorials/index.html
http://doc.goldenhelix.com/VarSeq/tutorials/cancer_gene_panel/index.html
http://www.biobase-international.com/archive/webinars
http://www.biobase-international.com/archive/webinars
http://www.biobase-international.com/archive/webinars
http://www.biobase-international.com/archive/webinars
http://www.biobase-international.com/archive/webinars
http://www.ingenuity.com/products/ipa#/?tab=training�
http://nihlibrary.nih.gov/Services/Bioinformatics/Pages/MetaCore.aspx
http://www.partek.com/partek-resources1
http://www.proteinlounge.com/VideoTutorials.aspx
http://www.ncbi.nlm.nih.gov/guide/training-tutorials/
http://gru.edu/library/greenblatt/informaticscourse/index.php
http://gru.edu/library/greenblatt/informaticscourse/index.php
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https://www.youtube.com/user/jtleek2007/videos?flow=grid&tag_id=UC8xNPQ-3a5t9uMU7Vah-jWA.3.coursera&view=46
https://www.coursera.org/specialization/genomics/41/overview
https://www.coursera.org/course/genintro
https://www.coursera.org/course/gengalaxy
https://www.coursera.org/course/gencommand
https://www.coursera.org/course/gencommand
https://www.coursera.org/course/genpython
https://www.coursera.org/course/ads1
https://www.coursera.org/course/ads1
https://www.coursera.org/course/ads1
https://www.coursera.org/course/ads1
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https://www.coursera.org/course/genbioconductor
https://www.coursera.org/course/genstats
https://www.coursera.org/learn/bioinformatics-methods-1
https://www.coursera.org/learn/bioinformatics-methods-2
https://www.coursera.org/course/clustering
https://www.coursera.org/course/clustering
https://www.coursera.org/course/molecularevolution
https://www.coursera.org/course/molecularevolution
https://www.coursera.org/course/hiddenmessages
https://www.coursera.org/course/hiddenmessages
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