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Biomedical Sciences
Specialisation
Inflammation and
Pathophysiology



Our goal in this specialization:

To understand path-o-phys-i-ol-o-gy:

The study of structural and functional changes in tissue and organs that lead to dis
ease.

To evaluate different types of therapies, vaccination and immune system effector
functions

To engineer the immune system, Treatment of disease
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What this specialisation prepares students for:

* Learn techniques for the study of molecules, cells and organisms

* Clinically relevant understanding of different mechanisms of disease
e Target immunological threads

* Create new therapeutic strategies

* Prepare you for working in academy and industry
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Learn pathophysiology of relevant organs:
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Block 1202
Inflammation and Pathophysiology

“Engineering the immune system, Treatment of disease”

* Understand and design antibody engineering
* Understand and design cell therapy

e Evaluate and design vaccination

* Discuss organ transplantantion

* Appraise gene-therapy techniques

* Asses the potential of microbiome targeting

Antigen
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7 themes

The themes in block 1202 are planned in parallel to those in 1201:

1201 o 1202
T S

Week 1 Basic immune system physiology Week 1 Modulation of the immune system
< ~
— R

Week 2 Innate immunity / animal models Week 2 Therapies and novel insights in innate immunity
~ ~
() )

Week 3 Viral infections Week 3 Treatment and prevention of viral disease
-~ ~
T )

Week 4 Atherosclerosis Week 4 Sterile inflammation in clinical focus
~~ ~
T S

Week 5 Immune evasion in cancer Week 5 Current and future immune therapy in oncology
~ ~
) )

Week 6 Auto-immunity Week 6 Treatment of hypersensitivity disorders and

) autoimmunity

T )

Week 7 Microbiome Week 7 Microbiome as a platform for therapy
~ ~
() o )

Week 8 Poster session + Exam Week 8 Treatise + Exam b
— L <



*Understand pathophysiol
*Modify immune system
*Develop novel therapie



INFLAMMATION & PATHOP
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Why did | decide for IP?

*Engineering background
‘[mmune system

*Cancer, Neuro, Autoimmunity,
Infectious diseases..
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My experience

*Experts for their topics — tutors
*Reading, Writing, Presenting, Discussing
* Teamwork

* Context

*Independence — Master’s Course
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7 themes

Blocks
1201 1202

A typical week

Monday
introduction Tutorial Expert
>
\ groups groups
Tutorial Expert
groups groups
Expert
groups

Wednesday Friday

—» Tutorial

¥ groups

Journal club Tutorial

groups
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Poster

and Pitch

Written
project
Presenta-

tions

Practical

report
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module coordinators co-coordinators

Dr. Lars Eijssen
E. l.eijssen@maastrichtuniversity.nl
T. ++31-43-388-1187

Prof. Dr. Edwin Mariman
E. e.mariman@maastrichtuniversity.nl
T. ++31-43-388-2896

Dr. Jo Vanoevelen
E. j.va noeve|en@maastrichtuniversity.nl
T. ++31-43-387-2982

Prof. Dr. Ernst-Jan Speel
E. ernstjan.speel@mumc.nl
T. ++31-43-387-4614




Measurements and Technologies

Model Systems

Somatic mutations
Copy number
Gene expression
DNA methylation
MicroRNA

RPPA

Clinical data

Toxins, Nutrients, Forensics
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Clinical Genetics & Genomics



HEREDITARY FACTORS
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GENETIC VARIANCE / GENE EXPRESSION
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https://www.broadinstitute.org/medical-population-genetics
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi0w5HC9-bZAhVF6aQKHadTCEQQjRwIBg&url=http://web.rwjms.rutgers.edu/cigenweb/patient_family/cancer_genetics.htm&psig=AOvVaw15_BkccrUA29HOk3u-3Dfq&ust=1520949153066606
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwid7o3r-ObZAhWLzqQKHW3LDFkQjRwIBg&url=https://news.weill.cornell.edu/news/2018/03/rich-genetic-variation-in-cell%E2%80%99s-protein-building-machinery-may-have-health&psig=AOvVaw1exgRZkTjtJpcmJa-lB1i_&ust=1520949561652420
https://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi60cCr-ObZAhXO2aQKHT97CNMQjRwIBg&url=https://www.ebi.ac.uk/training/online/course/human-genetic-variation-i-introduction/what-genetic-variation&psig=AOvVaw0YjvE0b78oVV1m0IGJYRRo&ust=1520949408534171
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjhmInb_ebZAhXNzKQKHT1WD3QQjRwIBg&url=http://sciencerefutesevolution.blogspot.com/2016/12/is-random-stochastic-process-able-to.html&psig=AOvVaw3ejD3wyvXM3fRcjxGjKIyw&ust=1520950825523475

HIGH-THROUGHPUT MEASUREMENTS

DATA ANALYSIS
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FORENSICS
MODEL SYSTEMS

ANCER GENETICS
CARDIOGENETICS & NEURODEGENERATIVE C

THE BRCA GENE TEST IN NUMBERS

Angelina Jolie (in pic) underwent the 1.5 lakh gz
BRCA gene test, 3 blood test that uses
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Women who hs
inhented mutations in
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much Figler risk of
developing bragst J
J ovarian cancer,
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Personalised medicine in lung cancer

August 2013:
start first line erlotinib
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Course outline Year 1

Genetics and Genomics .
Practical

Training

Junior

Advanced Clinical
Principles and
Applied

Report writing
MOSA conference
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Biomedical Approaches

8 weeks 8 weeks + 8 weeks 4 weeks 12 weeks
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Student centered learning

Teaching activity

Tutorial Group

Journal Club

Expert Lecture

Computer Lab

Career-related Session

Expert-guided Discussion
Site Visit

Essay

Research Project Writing
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Researcher

Policy maker

N

@ universities, hospitals,
applied science organisations,
pharmaceutical and bio-

. ) Food industry
technological companies

i
government organisations, centres for

@ population health, environment,
genetics, prevention

specialised biotechnological company

Entrepreneur (“life sciences incubator”)
Others @ AR, Clinical & diagnostic labs
N Journalists, etc.

4

e Prospects on labour market are good-excellent !
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University Hospital
49%

NIBI enquéte afgestudeerde masters biowetenschappen
Afgestudeerd na 1 januari 2012, peildatum zomer 2015
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e Relevant university domains are:

Biology, Biomedical Sciences, Biomedical Technology, Biotechnology, Health
Sciences (Biology and Health), Life Sciences, Medical Natural Sciences,
Medicine, Molecular Life Sciences, University College (depending on courses
followed)

¢ Relevant non-university domains are:

Biological and Medical Laboratory Research, Applied Sciences (Science &
Life), Biometry, Biotechnology

* Please visit the Admissions stand for more information



