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Study program and options

Study program:

e Informatics: technical and scientific applications
(Informatikk: tekniske og naturvitenskapelige anvendelser)

Program options:

e Computational science with applications
(Anvendt informatikk)

e Imaging technology and biomedical informatics
(Avbildningsteknologi og biomedisinsk informatikk)

Research groups:

e DSB: Digital Signal Processing and Image Analysis
(Digital signalbehandling og bildeanalyse)

e BMI: Biomedical Informatics
(Biomedisinsk informatikk)



BMI is located on floor 4

» Research Group for Biomedical Informatics (BMI)
» Forskningsgruppen for biomedisinsk informatikk (BMI)

» Located just south of the reception on floor 4.
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Associated staff at Simula

Simula Research Laboratory:

e Aslak Tveito

e Xing Cai

e Joakim Sundnes

e Are Magnus Bruaset




Major research collaborations / centres

e Oslo University Hospital

e Big Insight (SFI)

e BigMed (ICT Lighthouse)

e Centre for Cancer Biomedicine (CCB) (SFF)

e Centre for Computational Inference in Evolutionary Life Science (CELS)
e Centre for Immune Regulation (CIR)

e KG Jebsen Centre for Breast Cancer Research

e KG Jebsen Coeliac Disease Research Centre
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What is bioinformatics?

An interdisciplinary subject:

Computer science/maths/statistics + biology/medicine

Definition:

Bioinformatics is the development and use of _ _

computational and mathematical methods to gather, AR TH 2 o

process and interpret molecular biological data. ' TN e P
\.MN“'w LGE P\ 81

Aim of research:

To increase our understanding of biological
mechanisms while developing better theories and
methods in computer science and statistics.




Bioinformatics at many levels
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Genomes and DNA
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DNA double helix

Human genome with 23 pairs of
chromosomes (22 + XX or XY)

ca 3 000 000 000 bp

complementary
hases
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Start
codon:
AUG

Stop
codons:
UAA
UAG
UGA

The universal genetic code

Second letter
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20 amino acids

Nonpolar, aliphatic side groups
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Polar, uncharged side groups
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Positively charged side groups
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Protein 3D structure and design

MPARALLPRRMGHRT
LASTPALWASIPCPR Structure prediction
SELRLDLVLPSGQSF >
RWREQSPAHWSGVLA

DQVWTLTQTEEQLHC <
TVYRGDKSQASRPTP Protein design
DELEAVRKYFQLDVT
LAQLYHHWGSVD. . .




Multiple sequence alighments
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Genome sequencing

High-Throughput Sequencing (HTS), Deep sequencing, Next Generation Sequencing (NGS)

S,
N
7

)

SNV, =2, &
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Obtain sample DNA extraction, preparation

Sequencing

Interpretation Sequence analysis Raw data
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The cost of sequencing

Cost per Raw Megabase of DNA Sequence

Moore's Law

National Human Genome
Research Institute

genome.gov/sequencingcosts

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

2012 2013 2014 2015
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Genome browsers
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Metagenomics
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More info about the group

About 20 master students currently associated with the group
9 master students finished in 2016

Many (open source) computational tools developed by master
students and staff

Further details on our home page:

http://www.mn.uio.no/ifi/english/research/groups/bmi/
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Master theses submitted in 2016

Aligning reads against a graph based reference genome
Graph Classification via Neural Networks

Applying client-side state management on server-generated web
pages

Visualizing Chimeric RNA
Computational analyses of transcriptome instability in cancer
StrainTracerDB: Analysis and storage of whole genome bacterial data

Tools for cluster analysis of data from genome-wide association
studies

Ranklust: An extension of the Cytoscape clusterMaker2 plugin and its
application to prioritize network biomarkers in prostate cancer

Bioinformatics approaches to deconvolute phenotype-specific immune
cells from complex tissue
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Teaching

Courses taught by main BMI staff

IN100O0 - Introduction to object-oriented programming (10c) (autumn)
IN1900 - Introduction to Programming with Scientific Applications (10c)
(autumn)

INF4350 - Introductory Course in Bioinformatics (10c) (spring)

INF5380/9380 - High Performance Computing in Bioinformatics (5c) (spring,
even years)

INF-BIO5121/9121 - High Throughput Sequencing technologies and
bioinformatics analysis (10c) (autumn)

MBV-INF4410/9410 - Bioinformatics for Molecular Biology (10c) (autumn)

Courses taught by Simula staff:

INF3331/4331 - Problem solving with high level languages (10c) (autumn)
INF3380 - Parallell programming for scientific problems (10c) (spring)
INF5063

INF5560 - Computational Physiology (10c) (summer)

INF5620/9620 - Numerical methods for partial differential equations (10c)
(autumn)

INF5631/9631 - Numerical methods for partial differential equations; project
assignment (5c¢) (spring and autumn)
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Recommended courses

INF3380 - Parallell programming for scientific problems
INF4331 - Problem solving with high level languages
INF4350 - Introductory Course in Bioinformatics
INF4490 - Biologically Inspired Computing

INF4800 - Sgketeknologi

INF4820 - Algorithms for artificial intelligence and natural language
processing

INF5063 - Programming heterogeneous multi-core architectures
INF5380 - High Performance Computing in Bioinformatics
INF5750 - Open Source Development

INF5860 - Machine Learning for Image Analysis

INF-BIO5121 - High Throughput Sequencing technologies and
bioinformatics analysis

STK4030 - Statistical Learning: Advanced Regression and Classification
UNIK4590 - Pattern Recognition

22






