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SV Research Core Facilities (RCF)

11

Research Core Facilities

121
hours of pre- and post-
graduate teaching

41
conferences and
workshops organized

6% of services provided for users
from swiss and international
research institutes

83% of services provided
for EPFL users

data collected between 2021-2023
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Course organization

v' Course will be held in person (no Zoom - no recordings)
v' Practicals are mandatory

v Course material will be available via Moodle

v Exam

40% - 4 platform rotations

Genes to proteins (PTPSP) - Evaluation: Participation during platform rotation, student presentations
Proteomics (PCF) - Evaluation: Participation during platform rotation, quiz

Flow cytometry (FCCF) - Evaluation: Participation during platform rotation, quiz

Gene expression (PTEG) - Evaluation: Participation during platform rotation, report

60% - written exam during official exam session (for the written exam, each of the covered topics will count 1/5)

v’ Contact for general course organization related questions: roman.chrast@epfl.ch
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From genes to proteins - Florence Pojer

Lecture

Why are recombinant proteins
important in science?

Strategies for production of
recombinant proteins in different hosts

* Purification of proteins by affinity tags and
other chromatography techniques

« State-of-the-art biophysical methods to ensure
quality of purified proteins

Week 1: Purification of recombinant\

proteins by affinity

Week 2: Protein Quality control (QC)
using biophysical techniques such as
2MP and DLS

Covered topics:

» Hands-on experience and expertise in the most
advanced techniques used in the production
and purification of recombinant proteins.

« Strategies to optimize protein production and
ensure high-quality outputs.

s|eolnoeld

Genes
to
proteins
(PTPSP)
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Proteomics - Maria Paviou

Lecture

Introduction in Proteomics

Mass Spectrometry-based
Proteomics Workflows

o

Week 1: In-gel digestion and basic
mass spectrometry principles

Week 2: Database search and
protein annotation principles

Covered topics:

*Bottom-up mass spectrometry-based
proteomics (from sample preparation to
data analysis)

* Mass spectrometer hands-on experience

s|eolnoeld

Proteomics
(PCF)
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Flow

() cytometry
= (FCCF)
e
(@)
3 Introduction to Flow Cytometry & Cell Week 1: Acquisition of stained cells on

Sorting instruments

How it works Week 2: Sorting demo & analysis +

Wrap up and discussion/conclusion

Examples & applications
Covered topics:

‘ \ e FLOW CYTOMETER

k . ' * Instrument set up & QC
* Acquisition settings

* Data analysis and QC

« Standardization

* Cell Sorting

s|eolnoeld
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Gene expression - Bastien Mangeat

Lecture

The NGS toolbox

Gene expression analysis (single
cell and bulk)

o

Week 1: quantification and qualitm

control of nucleic acids
Week 2: single cell transcriptomics

Covered topics:

*Methods for quantification of RNA/DNA
*Methods for QC of RNA/DNA

* 10X Genomics single cell transcriptomics
experiment and downstream data QC

=4

Gene
expression
(PTEG)
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Bioinformatics - Christian Iseli
(EPFL) and Nicolas Guex (UNIL)

Lecture & Practicals

Week 1: Analysis of flow cytometry data
Week 2: Analysis of RNAseq data
Week 3: Analysis of proteomics data

Covered topics:

*Mission of a bioinformatic facility

* Experimental design and sample nomenclature

*Protein, transcript and genome reference
databases, nomenclature

*Biological function knowledge, protein and gene
annotations

*Data QC, mapping, analysis and visualization

*Data clustering and its applications: theory and
practice

*Data formats and handling

*Variant calling, peak calling, quantification, GSEA

* Evaluation of genetic mutation impact
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What about you?

Session ID:
bio519polling
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Group exercise

v" Your group is working on a new blood disease that affects one type of white blood cell: the eosinophils. All other white

blood cell types (neutrophils, basophils, monocytes, T cells, and B cells) are unaffected. A mouse model that mimics
the human pathology is available, and your initial characterization of this model showed that eosinophils in adult
mutant mice (2 months old) exhibit an increased accumulation of eosinophil granules.

To develop a therapy for the disease, your goal is to characterize and correct the observed phenotype (increased
accumulation of eosinophil granules).

v" Think about (45-60 min):

* Your strategy (since your company has limited resources, consider factors like project cost, duration and risk mitigation)
» The model / samples you will need

» The methods you will use to analyse the collected samples (preferably omics approaches)

« How you will analyse the generated data (data integration, bioinformatics etc)

v' Prepare a 10-15 minute presentation to pitch your project to a panel of investors who will decide whether to fund it.

Ground rules:

No internet research allowed

When working on your strategy, you can ask questions to anyone in the room

You can use PowerPoint and/or white-board to present your approach

You can decide who will be presenting your project (it can be 1 person or a group of persons)
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Chemokine receptors [ Mitochondria —]

CCR1, CCR3, CCR5, CCRS,
CCR8, CCR9, CXCR2, CXCR4

Adhesion receptors |

Complement receptors

Fc receptors
+ FcaR

*  FcyRI-II

*  FceRI-I

Lipid bodies

* Leukotrienes

* Thromboxane

« Prostaglandins

« Platelet activating

Golgi apparatus factor
* 16-HETE

Granules Cytokine and growth
+ Cationic proteins: MBP, EPX, factor receptors

ECP, EDN
+ Cytokines: IL2, IL4, IL5, IL6,

IL10, IL12, IL13, IFNy, Sorpbrero

vesicles

GMCSF, TGFB, TNF
+ Growth factors: NGF, PDGF,
SCF, VEGF, EGF, APRIL

Receptors for lipid mediators

» Chemokines: CCL3, CCL5, « PAF receptor
CCL7, CCL8, CCL11, CCL13, Pattern « prostaglandin D2 receptor 1, 2
CXCL1, CXCL10, CXCL12 recognition = prostaglandin E2 receptor 2, 4

Nucleus

A Ll%nzymes receptors

_* leukotriene B4 receptor
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Diny et al., 2017, Front. Immunol. 8:484



	Slide 1: OMICS in Biomedical Research
	Slide 2: SV Research Core Facilities (RCF)
	Slide 3: SV Research Core Facilities (RCF)
	Slide 4: Participating RCFs
	Slide 5: Course organization 
	Slide 6: Course time-table 
	Slide 7
	Slide 8: From genes to proteins - Florence Pojer
	Slide 9: Proteomics - Maria Pavlou
	Slide 10: Flow cytometry - Miguel Garcia
	Slide 11: Gene expression - Bastien Mangeat
	Slide 12: Bioinformatics - Christian Iseli (EPFL) and Nicolas Guex (UNIL)
	Slide 13: What about you?
	Slide 14: Group exercise
	Slide 15

