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Project Overview

The BioNT consortium is dedicated to providing a comprehensive training program and
fostering a community for digital skills relevant to the biotechnology industry and biomedical
sector. With a curriculum tailored for both beginners and advanced professionals, BioNT
aims to equip individuals with the necessary expertise in handling, processing, and
visualising biological data, as well as utilising computational biology tools. Leveraging the
consortium's strong background in digital literacy training and extensive network of
collaborations, BioNT is poised to professionalise life sciences data management,
processing, and analysis skills.

Preface

This report documents the establishment and publication of the BioNT project website as
required under Deliverable 4.2 of Work Package 4 (Technical Infrastructure). The intended
readership encompasses consortium partners, the European Commission, and the wider
public, including training communities, potential adopters of BioNT materials, and
professionals with an interest in digital skills development for the biotechnology and
biomedical sectors.

BioNT training portal

The BioNT training portal (https://biont-training.eu/training.html) allocates all the educational
output. It is designed to provide a seamless, self-paced learning journey for professionals in
the biotechnology and biomedical sectors, ensuring that high-quality training remains
accessible beyond the live sessions. This section went live during mid-March. The website
template is published and maintained by ZB MED on behalf of the consortium. ZB MED
commits to hosting and maintaining the website for five years beyond the end of the project
funding period, ensuring continued public access to BioNT's outputs and resources.
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HOME ABOUT US TRAINING EVENTS RESOURCES COMMUNITY

“<BioNT

TRAIMING AND PROFESSIONALISATION
IN COMPUTATIONAL LIFE SCIENCES

BIONIESHIRAININGIPORIAL

MadeTor to learn atyourown pace!.

If you missed the opportunity to join our live training workshops, do not despair!

Here you can access all our free training materials, which you can follow and complete at your preferred pace. For each
training workshop, you will find video recordings of the trainers, together with the training materials and other supporting

content to enhance your learning experience.

Introduction to RNA-

sequanciag msiug Galaoy From zero to hero with Python

Awareness in data
management & analysis for
industry and research

Introduction to high-
performance computing

Figure 1: First view of the BioNT Training page

Training curricula and materials

The platform hosts a comprehensive suite of resources categorized into two primary tracks:
Basic curriculum

Targeted at individuals with limited prior experience in biological data processing, this
curriculum focuses on foundational digital literacy. All the training of the basic curriculum has

a dedicated webpage accessible by clicking on the notebook shapes with the workshop title.
The following workshops are featured:
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A Practical Introduction to Bioinformatics and RNA-seq using Galaxy

This course teaches how to navigate the Galaxy platform for reproducible research.
Improving the skills of quality control of sequencing data, mapping, and differential
expression analysis without requiring command-line expertise.

From Zero to Hero with Python:

Fundamental programming logic tailored for biological data, teaches data types, loops,
conditional statements, and using libraries (e.g., Pandas) for data manipulation.

An Introduction to High-Performance Computing (HPC):

This training empowers users when moving from local computing to cluster environments by
teaching how to understand schedulers (SLURM), the Unix shell, and remote file
management.

Awareness in Data Management and Analysis for Industry and Research

The course explores good research practices, data management plans, and the FAIR Data
Principles. Trainers learn practical strategies for organising data, using electronic lab
notebooks, and making computational analyses more reproducible.

Training page

Every course from the Basic Curriculum has a dedicated webpage where information like the
description, learning outcomes, target audience and requirements can be found. At the
bottom, the training material is linked, alongside with the information about the trainers for
that course.

Awareness in Data Management and Analysis for e e

Industry and Research

oooooooo

Training material

torevisit own pace.

Your trainers

m Video recordings |

Written material

Figure 2: Look of the dedicated page for the Awareness in Data Management and Analysis for
Industry and Research workshop
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Training materials

The teaching materials include the video recordings taken live from the training day and
edited afterwards with Al support . These videos are hosted on the Lhumos platform, hosted
by EPFL. In addition, extensive written materials (handouts, tutorials, and practical
exercises) are linked.

To ensure inclusivity and reach across the European landscape, these materials are
available in multiple languages, catering to diverse regional needs within the SME and
research sectors. The materials are available in English, Spanish, Italian and German.

« G (% biont-traini ini hero-Python html Q% O L @wok i

ython!
QB' NT WoME  ABoUTUS  TRANING  EvewTs

TRANNG AND PROFESSOMLISATON
NCONPUTATIONL LFE SCINCES

nnnnnnnnnnnnnnnnnn

llow you to revisit the or work through it at your own pace.

m Video recordings

n Centre for Life Sciences)

« sii i Infor
\h « Ral v - Inf e for Life Sciences)
= « Teresa Mller (University of Freiburg)
« Till Sauerwein (28 MED - Information Centre for Life Sciences)
Written material Here you can explore the written material and exercises which are available in several languages.
NN L & Plotting and Programming in Python
>, S
| N @ Building Websites with GitLab
- @ Plotten und Programmieren in Python
[ Erstellen von Websites mit GitLab
T @ Ploteoy programacién en Python
I & Creacion de sitios web con GitLab

I I @ Tracciare e programmare in Python
& Costruire siti web con GitLab

Figure 3: Look of the dedicated page of the From Zero to Hero with Python course where the written
materials are translated to diverse languages within the EU

Advanced Curriculum:

The implementation is in the final stages and will be incorporated into the BioNT Training
Portal in the next couples of days. Detailed materials covering advanced topics (such as
Machine Learning for biological data and HPC System Administration) are scheduled for
publication within the coming days. This will complete the project’s training offering.

Methodological approach: "The Carpentries” model

BioNT adopts the "Carpentries" pedagogical style, characterized by:

e Live Coding: Instructors lead learners through real-time exercises.

\\\\
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e Interactive Feedback: Use of collaborative documents (e.g., HedgeDoc) and "sticky
notes" (virtual or physical) to gauge learner progress.

e Open Educational Resources (OER): All materials are hosted on GitHub, Zenodo
and the Galaxy Training Network (GTN), ensuring they are freely reusable under
Creative Commons licenses.

Video recordings - Lhumos platform

Lhumos (Learning Hub for Modelling and Simulation) is a specialized e-learning environment
co-supported by major European initiatives (CECAM, MARVEL, MaX). For the BioNT
project, it functions as a Self-Paced Learning Environment, allowing learners to revisit
workshop content outside of live sessions. The Lhumos space is currently in its deployment
phase (Alpha). Users can track the growth of the repository as new workshops from the
2024-2026 cycle are concluded and curated.

<« C % alphalhumosorg Cinstall & & O @work

Learning Hub for Modelling and
Simulation

A growing repository of domain specific training material in quantum and classical simulations of
matter. Made by researchers for researchers, featuring interactive lectures, slide navigation, and
comprehensive resources.

@ Browse spaces P> Getto know Lhumos!

Figure 4: Screenshot of the Lhumos main page

BioNT space

BioNT has a dedicated space inside Lhumos, where all the video recordings from the
training sessions are organized in collections.

\\\\
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3 C % alphalhumos.org/spaces/biont Q & % n} & work

Lhumds © Spaces © Admin  (_ Searcn.

Spaces / BIoNT

B iO NT & Visit Website

BioNT provides training in digital skills relevant to the biotech and biomed sectors, while
also fostering a community in these fields, engaging experienced learners and trainers.
These self-paced learning courses cover topics from introductions to bioinformatics to
machine learning, which you can use to learn these skills at your own pace.

B 5 Collections O 44Videos

Collections

A practical introduction to bioinformatics and RNA-seq using Galaxy

Awareness in Data Management and Analysis for Industry and Research

Figure 5: View of the BioNT space inside Lhumos

Every collection can be accessed to see the description of it and the corresponding video
recordings. For the moment only the basic curriculum is available in the BioNT space.

% alphalhumos.org/spaces/biont Q@A O @ wor

An introduction to High Performance Computing 0 Openpage S Shae 0 3

This course provides a comprehensive introduction to high-perfor omputing (HPC). covering fundamental concepts such as accessing and navigating
HPC clusters using the Unix shell, transferring files, sul and managing jobs through a scheduler. and understanding the its and limitations of
parallel execution. The materials also introd IPC workflow management with Snakemake, enabling to construct reliabl and reproduci

Videos

Introduction to the Unix Shell and File Management for HPC Beginners
perforn mputing, explaining when

HPC Fundamentals - Resource Management and HPC Workflow Automation with Smakemake

clu mbine multiple s

Figure 6: View of a BioNT collection inside Lhumos

Lhumos features an admin panel where the views of the videos and the collections can be
consulted.
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Metrics DevExplorer Profile

JI Metrics Dashboard

and trends

Overview
Collections

BioNT 9coll - 14data

Daily Monthly 30d 90d 180d 365d

tion V

Views over time

> Logout

Total Views:

Show All

Period Total

Top Collections

From zero to hero with Python
An introduction to High Performance Computing

Keyn

A practical introduction to bicinformatics and RNA-s..

Top Datasets (Videos)

Figure 7: From Zero to Hero with Python

The top collection is From Zero to Hero with Python, and collections get a daily average of

two views.

Zenodo materials

The presentations used in workshops can also be found in Zenodo under the BioNT

community.
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# O @ work

m EEmm oo e a + NN

?BioNT BioNT

T T 00 4 New upload

Q Records a2 Members i About

1 results found Sortby  Newest

View all versions. BioNT Applied Machine Learning for Biological Data

Pubudu Saneth Samarakoon; Sabry, Razick; OGUL, BURGIN BUKET @ and 9 others

Access status Learning materials BioNT workshop/course - Applied Machine Learning for Biological Data Learning materials were developed as part of the BioNT international consortium (BioNT Training),
which is dedicated to providing high-qualiy training and fostering a community for digital skills in the biotechnology and biomedical sectors. Iniial course implementation was supported by.

Open u

@21 L2

Resource types

Lesson 1 Awareness in Data Management and Analysis for Industry and Research [German Translation]
Vandendorpe, Justine @; Lindstaed, Birte @; Diederichs, Katja @®; and 4 others
Other 1
Dies ist eine Ubersetzung der Vortrage, die Teil des BioNT-Workshops ,Awareness in Data Management and Analysis for Industry and Research vom 6. bis 7. Mérz 2025 waren. Weitere
Informationen finden Sie auf der Website des Workshops. Die Original-L finden Sie hier: o Silvia Di Giorgio (Z8 MED —...
Subjects Part of BoNT
Uploaded on March 17, 2026 on &4
BioNT 2
Common European Data paces 2 3

Figure 8: BioNT community in Zenodo

The materials are free to view and at the moment slides from the advanced curriculum are
included too.

This use of Zenodo ensures the content is freely reusable under Creative Commons
licenses, supporting the project's broader goal of digital upskilling in Europe and ensuring a
broad and long-term hosting space even after the end of the project funding window.

Galaxy content

Some of the written materials are part of the Galaxy Training portal. The materials contain
explanations, hands-on demonstrations and exercises with their solutions for the trainees to
practice and evaluate their sKkills.
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Cinstall % & @ Wwork

Reference-based RNA-Seq data analysis

Authorls) @ &Bérénice Batut @ ﬁ Mallory Freeberg @ Mo Heydarian Q’ Anika Erxleben
@ g Pavankumar Videm | @ Clemens Blank @ Maria Doyle @e Nicola Soranzo
{E. Peter van Heusden {E. Lucille Deliste

Editor(s) .@@ Helena Rasche @ . Clea Siguret
e BPL 200008 20 98980000004

@ Questions:
« What are the steps to process RNA-Seq data?

« How to identify differentially expressed genes across multiple experimental conditions?
+ What are the biological functions impacted by the differential expression of genes?
© Objectives:
+ Check a sequence quality report generated by Falco/MultiGC for RNA-Seq data
« Explain the principle and specificity of mapping of RNA-Seq data to an eukaryotic reference genome
« Select and run a state of the art mapping tool for RNA-Seq data
« Evaluate the quality of mapping results
« Describe the process to estimate the library strandness
+ Estimate the number of reads per genes

« Explain the count ization to perform before sampls

+ Construct and run a differential gene expression analysis

+ Analyze the DESeq2 output to identify, annotate and visualize differentially expressed genes
+ Perform a gene ontology enrichment analysis

+ Perform and visualize an enrichment analysis for KEGG pathways

Figure 9: BioNT Galaxy material introduction

B % O @ work

1o make sense of the reads, we need to Tirst Tigure out where the sequences originated from In the genome, so we can then determine

Detawpioza to which genes they belong. When a reference genome for the organism is available, this process is known as aligning or “mapping” the
Qualy contrl reads to the reference. This is equivalent to solving a jigsaw puzzle, but unfortunately, not al pieces are unique.
Mapping
Mapping  Comment
Tnspection f e
‘mapping resuts Do you want to leam more about the principles behind mapping? Follow our training.

Counting the number of
reads per annotated gene In this study, the authors used Drosophila melanogaster cells. We should therefore map the quality-controlled sequences to the

il .
fotyts of e aferenin reference genome of Drosophila melanogaster

gene expression

Functional enrichment
analysis of the DE genes

1. What is a reference genome?

Conel . . .
onesion 2. For each model organism, several possible reference genomes may be available (e.g. [[JEE]) and for human). What

Frequently Asked do they correspond to?

Questions, 3. Which reference genome should we use?

References

Citing this Tutorial

With eukaryotic transcriptomes most reads originate from processed mRNA lacking introns:

I exoni N exon2 I exon3 I Reference genome

Open image in new tab

Figure 9: The types of RNA-seq reads (adaption of the Figure 1a from Kim ef al. 2615): reads that mapped entirely
within an exon (in red), reads spanning over 2 exons (in blue), read spanning over more than 2 exons (in purple)

Therefore they cannot be simply mapped back to the genome as we normally do for DNA data. Spliced-awared mappers have been
davalnnad tn afficiantly man tranecrint-darivad reade anainet a rafarance nanama:

Figure 10: BioNT Galaxy material with exercises

Dissemination and promotion

The training portal was promoted via LinkedIn and received a good response from the

community, with 18 times shared by today.
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BioNT
. 094 sequidores
1 semana - 0§

«  WOOHOOO! Our BioNT training portalis LWE =~ &7
https:/finkd.in/dF&jod-i

Free access bo hands-on dakta science training materials for nakural sciences—
ready For you to explore, reuse, and share!

&+ What's inside:

V' recorded sessions

v written materials

v reusable resources For your own teaching

Whether you want to learn at your own pace or build on our materials as a

trainer—it's all there!
o Following courses are already available:
RMA-seq with Galaxy | Python For beginners | HPC basics | Data management
awareness

¢ Coming very soon:
Machine Learning for biology | FAIR software practices | HPC system
adminiskration | Training strategies
i ¥ Please share with your community—we'd love to see these matenals travel Far
and wide!
And tell us how you use them or get in touch if you need any support—we're
excited to hear your feedback and see them reused in new courses

Maostrar traduccién

< BioNT B

IR LI R § ST P
et edl i o iy

BIONT'S TRA

el 22 [

fre Iranieg manerialy
B TS 1 ¥ Eaniedig e ik

Introduction fo RKA-

ing using Galary Fram pera {0 hero with Pythea

Awareness in daia
management & wlysis for
industry aed research

Introduction to high-

performance ampeting

Figure 11: LinkedIn post to promote the new training website
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Conclusion and sustainability

The BioNT curriculum represents a scalable model for digital upskilling in Europe. By
integrating training with established networks like ELIXIR, Galaxy Project, and platforms like
Zenodo, the consortium ensures that the training content remains maintained and relevant
beyond the initial funding period of 2023—-2026.
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