
Workshop descriptions 

Sample preparation workshop (Mon, Fri) 

As exemplified in the lecture on sample preparation, the motto "garbage in, garbage out" applies to 
the utmost to sample preparation to make it a key issue in every proteomic experiment.  

The purpose of the workshop is thus to complement the lecture,  i.e. to go deeper into the details of 
sample preparation and to explore the very practical nuts and bolts for this critical step for different 
sample types (e.g. mammalian cell cultures, bacteria, plants etc...). The workshop is also designed to 
be interactive so that the precise questions of the students for their own samples of interest will be 
dealt with collectively. 

 

Protein identification and characterization by database search workshop (Mon, Wed) 

Hands-on exercises to illustrate key aspects of database searching. After working through each 
exercise as individuals, the results will be discussed as a group. If you are new to database searching, 
choose the Wednesday session, so that you will have heard the presentation on Tuesday. To 
participate fully, bring a laptop with WiFi and a working web browser. 

 

Manual spectra interpretation workshop (Wed, Fri) 

The focus of this workshop is to teach the basics skills in spectra interpretation every “proteomicist” 
should hold. Even though protein identification is nowadays routinely performed using computer-
aided database searches, the user is often required to verify the quality of identification results. This 
requires very often quite some experience but also detailed knowledge on peptide fragmentation 
basics. This knowledge is also essential for de-novo sequencing, a technique that can be assisted with 
software but also often verified in a manual fashion. 

The first part of the workshop will focus on the theory of peptide fragmentation which is the 
essential basis for the second part, the hands-on spectra interpretation (with printed spectra, pen 
and calculator – no computers!) on selected examples which will be performed to inherit and 
practice the skills. What seems tough on the first example becomes easier and much clearer with 
every further example during practicing. This workshop will sharpen your view and understanding of 
fragment ion spectra and will enable you to judge database search results with much higher 
confidence  

Bring a pocket calculator. All other materials needed for the workshop will be provided. 

 

Protein quantification – DIA workshop (Mon, Wed) 

In this workshop, the merits and application areas of data independent acquisition methods such as 
SWATH and HDMSE will be discussed and illustrated by examples. In addition, students in small 
groups will be tasked to plan a quantitative experiment using a DIA method, provide a rational for 
their design and discuss the strengths and weaknesses of the chosen design. 



 

Post-translational modifications workshop (Mon) 

In this workshop, the overview of the current status for various post-translational modified 
proteomics will be provided at first. Then, the actual analytical workflow consisting of the sample 
preparation, enrichment, mass spec analysis, peptide identification and the inspection of mass 
spectra including modified site localization will be reviewed using actual experimental datasets of 
phosphoproteomics as a typical example. Finally, discussion will be made to design the experimental 
workflow for PTM crosstalks 

 

Post-translational modifications workshop (Fri) 

In this workshop, we will focus on three commonly characterized PTMs: phosphorylation, 
ubiquitylation, and acetylation.  We will work in small groups to design a large scale quantitative 
proteomics experiment to characterize all 3 of these PTM types in a single experiment.  Students will 
generate an experimental plan including sample preparation, data acquisition, data analysis, and 
data integration, and these plans will be informally presented to facilitate group discussion of the 
benefits and drawbacks to different approaches. 

 

Proteogenomics workshop (Wed, Fri) 

In this workshop, we will focus on use of proteogenomics for genome annotation and integration 
with other genomics data. Working in small groups we will devise and discuss strategies for 
experimental data capture and analysis for these applications. We will review workflows and data 
visualization methods and discuss pros and cons of different approaches. 

 

Structural mass spectrometry / cross-linking workshop (Wed, Fri) 

In this workshop we will help you to design your individual protein cross-linking/mass spectrometry 
(CX-MS) experiments. We will introduce various protein-protein cross-linking reagents, digestion 
conditions of cross-linked proteins, enrichment strategies of cross-linked peptides, mass 
spectrometric settings, and spectra annotation and data analysis. We will further discuss bottlenecks 
and possible pitfalls in the workflow and the MS-based identification of cross-links.  

 

Clinical Proteomics workshop (Mon, Fri) 

Hanno Steen, Ph.D., Boston Children’s Hospital and Harvard Medical School, Boston, MA, USA 

The Clinical Proteomics Workshop will provide the students with the opportunity to discuss problems 
they encountered when planning and/or carrying out their clinical proteomics/biomarker discovery 
project. To this end, students enrolled for this workshop are encouraged to prepare a 2-slide 
presentation: 1 slide describing the project and 1 slide describing the problems/challenges. 



In addition, the Clinical Proteomics Workshop will discuss potential pitfalls and possible solutions 
when planning and executing a clinical proteomics project. Topics that will be addressed include (but 
will not be limited to) cohort design, picking the appropriate controls, deciding for sample sizes, 
choosing the ‘right’ proteomic strategies and instrumentation, and data analysis. Time permitting, 
case studies will be presented for discussion. 

 

Protein Quantification - DDA, SRM, PRM workshop (Mon, Wed) 

Christina Ludwig, Technische Universität München 

This workshop aims at giving you a basic introduction into targeted mass spectrometry. We will start 
by discussing the basic principles of the most frequently used targeted technique called Selected 
Reaction Monitoring (SRM or MRM). Afterwards we will practically apply our gained knowledge by 
setting up and analyzing a small SRM experiment using the Skyline software. For this practical part 
participants are encouraged to bring their own laptops and to already install the Skyline software, 
which is freely downloadable under https://skyline.ms/project/home/software/Skyline/begin.view. 

While the focus of this workshop will be on SRM, also other targeted approaches, such as Parallel 
Reaction Monitoring (PRM) or SWATH-MS, can be discussed if the participants are specifically 
interested. 

 

Proteomics Informatics workshop (Wed, Fri) 

Lukas Käll, Royal Institute of Technology, Solna, Sweden 

Less is More: How to combine open modification searches with clustering using MaRaCluster and 
MODa 

MaRaCluster (The&Käll, 2016) is an algorithm that identifies recurring spectra across several runs. In 
this workshop, we will use this tool to find spectra that are consistently not identified by regular 
search engines and could, for example, point us to post-translational modifications or even 
unannotated peptides and proteins. 

To participate in this workshop you need a laptop, preferably with the binaries mentioned in the wiki 
preinstalled: 

https://github.com/statisticalbiotechnology/maracluster_workshop/wiki 

 

 

https://github.com/statisticalbiotechnology/maracluster_workshop/wiki

