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About ABG

Animal Breeding and Genomics (ABG) contributes to the curriculum of the BSc and MSc
programmes of Animal Sciences at Wageningen University & Research (WUR) by offering a
variety of courses on topics including wildlife conservation genetics, selective breeding and
breeding programmes (for livestock species and companion animals), and genomics.

ABG supports people involved in animal breeding by means of education, fundamental and
applied research, training, and consultancy. Our focus is on farmed production animals, like
cattle, pigs, poultry, and fish. However, our expertise also applies to any species with controlled
or monitored breeding, such as companion animals and zoo populations. Animal breeding aims
for vital future generations, suitable for keeping animals in sustainable ways.

Selective breeding has a crucial role to play as animal populations need to adapt to inevitable
changes in living environments. Today, breeding goals aim at simultaneous improvement of a
wide range of characteristics, including health, fertility, welfare, resilience, and environmental
impact. Developments in the fields of quantitative genetics, genomics and statistics greatly
improved the possibilities of selective breeding.

Enabling people to support, maintain and improve animal populations is the core business of
ABG. Our fundamental research provides insight in evolution and biodiversity. We educate
students from all parts of the world in different aspects of animal breeding, share our expertise
through scientific publications in international journals, and - through established relationships
with international commercial companies - support practice to implement new scientific insights
and tools into breeding programmes.
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w hy j oi n o u r Fresh perspectives & innovation

Interns often bring new ideas, creativity and a fresh perspective to projects. They also bring
i nte rn S h i p up-to-date knowledge of industry trends and technology from their academic course work. (For
more information about our courses, have a look at the ABG course overview.)
p rog ra m m e ? Building relationships
An internship programme enhances community engagement and strengthens the relationship
between the company or organisation and the university.

Cost-effective recruitment opportunities
High-performing interns can transition into fulltime employees, reducing recruitment costs and
onboarding time.

Digital & data-driven skills
Our students are skilled at data analysis and emerging technologies and can provide additional
support in new and ongoing projects.

Developing leadership & mentorship skills
Managing interns provides leadership experience for current employees, helping them develop
management skills and mentorship skills.

Back to table of contents
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Our courses

Genetic improvement of
06 Livestock
(ABG31306)

Data Analysis for Plant
07 and Animal Breeding
(ABG30806)

Animal Breeding and
08 Genetics
(ABG20306)

Genomics
09 (ABG30306)

Wildlife Conservation
Genetics
(ABG31806)

Breeding Lab
(ABG60306)

Ecology of Animal Life
Histories
(ABG40306)



In this course students learn more
about the quantitative genetic
principles underlying the design
and implementation of genetic
improvement programmes in
livestock species. Principles

which also apply to breeding
programmes for other species such
as companion animals (e.g. dogs,
horses), insects and aquaculture
species.

(ABG31306)

Different elements related to the
design of breeding programmes
will be covered. This course is
part of the specialisation ‘Genetics
and Biodiversity’ and can be used
as a prerequisite for a thesis in
the study track ‘Animal Breeding
and Genetics’ in the MSc Animal
Sciences programme.
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Data Analysis for Plant and Animal

Animal Breeding and Genomics (ABG) internship document |

Breeding (ABG30806)

Data analysis is central to both
plant and animal breeding, and the
size and complexity of phenotypic
and genomic data sets continue to
increase. Therefore, the ability to
analyze and interpret such large
data sets is an essential skill for
breeders, both in science and
industry.

In this course students become
familiar with state-of-the-art
methods and skills for quantitative
genetic analysis of breeding data,
both for animals and plants.

After successful completion of the course, students are able to:

Apply data handling skills necessary to completely curate datasets in the R
software environment;

Choose a model category, build a model for quantitative genetic analysis of a given
data set and research question, and execute the analysis;

Interpret and explain the results of their data analysis;

Perform model validation by evaluating model assumptions and/or cross validation
(for genomic prediction), using illustrative plots;

Explain the differences between a linear model (LM), linear mixed model (LMM)
and a generalized linear model (GLM) in terms of model assumptions and purpose
of the analysis;

Explain the principles of maximum likelihood and restricted maximum likelihood;
Explain the difference between fixed and random effects;

Explain how the heritability of a trait can be estimated in pedigreed or genotyped
populations in animals or plants;

Design an experiment for estimating heritabilities, for QTL mapping and for
genome-wide association studies (GWAS);

Explain how genome-wide association studies or QTL-detection can be used to
detect genomic regions of interest in outbred populations or in line crosses;
Explain how genomic prediction can be performed, and propose statistical models
for that purpose.

Back to course overview
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By lectures and tutorials this
course introduces the main
principles underlying genetic
improvement in livestock and
companion animals. These
principles include aspects of
population and quantitative
genetics as well as principles of
breeding programmes. Biological
aspects are integrated in the
course.

(ABG20306)

In this introductory course the
focus is on all aspects needed to
run breeding programmes focusing
on genetic improvement and on
conservation of genetic diversity.
During the practicals, students
work in pairs on a case study

to run and optimise a breeding
programme.
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Genomics
(ABG30306)

The course discusses the structure

and function of genomes of
organisms from all kingdoms.

The topics that are treated
cover chromosome structure
and topology; genome
sequencing, genome assembly
and functional annotation; whole
genome sequence analysis;
genome synteny and evolution;
transcriptome analysis by RNA-
seq; protein-protein interactions
and proteomics; epigenomics;
functional genome analysis;
variation in genomes.

After successful completion of the course, students are able to:

e Retrieve and describe information from genomic databases;

e Describe genome analysis strategies related to genome assembly, annotation, and
functional genomics;

e Describe and explain organisation, function and evolution of genomes;

e Contrast features of genomes of different domains of life and compare genomes of
different species;

e Apply and assess tools for genome analysis;

e Interpret complex data and analysis results derived from complex biological
systems;

e Judge the merits of results and interpretations based on known strengths and
weaknesses of data sources and analysis strategies;

e Integrate results obtained from literature and research projects.

Back to course overview
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In this course the basic concepts
of conservation genetics are
explained. Students learn about
measures of genetic variation
and why these are important for
the genetic health of populations.
We summarise the various
evolutionary forces that shape
animal biodiversity. The learned
concepts will be used to evaluate
the genetic management of mainly
zoo populations.

(ABG31806)

We discuss various management
strategies for both wild (in situ)
and captive (ex situ) conservation
programmes in order to keep them
genetically healthy and adaptable
to changing environments. The
relevance of biodiversity in relation
to scientific, ethical and societal
questions is dealt with in a variety
of (quest) lectures.
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Breeding Lab

(ABG60306)

The course is scheduled as a
combination of a ‘group internship’
at a given company and a set of
skills training and exercises.

Groups of students will do a
multidisciplinary assignment
provided by an external
commissioner.

The aim of the course is to
prepare students for a professional
career in the animal breeding
industry. The emphasis in the
assignment lies on working in
teams and experiencing, learning
and acquiring the professional
competences that are required to
successfully operate in an (inter)
national, multidisciplinary team.

After successful completion of the course, students are able to:

e Contribute at an academic level to the execution of a multidisciplinary project,
both in terms of process and content, related to the discipline of animal breeding,
by gathering, selecting and analysing information and integrating this into a
proposed solution to the assignment given by the commissioner;

e Report, discuss and defend viewpoints and conclusions in a professional,
academically and a collaborative manner before representatives of the
commissioner and other stakeholders involved (demonstrate the ability to engage
in perspective-taking);

e Reflect on their personal functioning in and contributing to a professional team;

e Demonstrate academic competences to execute the team assignment, within the
complex (inter)national environment of a professional organisation;

e Reflect on the work culture of the organisation and its decision making process;

e Further analyse the competences that are needed to be successful in a
professional environment, as encountered during the assignment, and reflect on
these in a self-evaluation.

Back to course overview
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This course focuses on the key
concepts needed to understand the
evolution of life histories. Specific
topics include life history trade-offs
(in the wild and in animals selected
for production), optimality and
game theory models, physiological
and genetic mechanisms
underlying trade-offs, mechanisms
underlying plasticity in histories,
genomics of life history traits and
animal personalities.

(ABG40306)

This course is one of two courses
offered about the evolution of

life histories. This course is an
advanced course which is intended
primarily for masters students. It
focuses on understanding concepts
and ideas, and applying them in
the design of experiments.
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ABG student stories 1
Breeding Lab

The aim of Breeding Lab is to prepare students for a professional career in the animal
breeding industry, but does the course actually meets its learning objectives?

We talked to Britt van de Vall, a first year MSc student of the Animal Breeding and
Genetics (double degree) programme. Did the course meet her expectations? What was
it like to work at a professional organisation? And does she feel more confident in her
academic competences after completing the course?

Why did you choose to do the Breeding Lab course? if they were associated with hoof pigmentation. We had to work with
For my MSc it was a compulsory course, but even if it hadn’t been programs like Python and a digital database and we did Bayesian
compulsory I would have chosen it because I heard really good analysis, all to see if it's a trait that they can breed for to get a

stories about it from other students. They told me that you
get a real insight into what it’s like to work at a breeding
company, and that you get practical experience to

work with computer programs. Several of my friends
also did the course because they got it recommended
from friends at The Veetelers (study association,

ed.). The course is only a month, which I found a bit
too short, but it was really fun and informative.

certain hoof colour in pigs. In Spain it's a commercial value;
a darker hoof colour means that they can ask a higher
price for the jamon (ham, ed.).

How was the supervision by ABG and Hendrix
Genetics?

We had two supervisors, one from ABG and one
from Hendrix Genetics. From Hendrix Genetics we
had Bruno Perez, who was really nice. Some groups
Can you tell me about your group project? What received more supervision from ABG than from Hendrix
was the assighment? ( Genetics and vice versa, but that all depended on the
Our project at Hendrix Genetics was about the hoof colour project they were working on and the availability of the

of Duroc pigs. So we got a long list of SNPs and we had to look supervisors. But overall the supervision was great! We met with
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our supervisor from ABG every Thursday, and we talked to Bruno every
Tuesday and he was always available for questions via Teams or email.

What skills did you learn? And how do you think these skills can
help you in your studies and your future career?

Coding! At the start, coding wasn’t my strong suit; I really struggled
during the first week because I wasn’t used to working with these
programs. To me, initially, it felt like I was thrown in at the deep end,
and the first week everyone in my group was feeling a bit insecure
about how we were going to do this. However, the people at Hendrix
Genetics said “"Don’t worry, it's not about the end result, just learn how
to work with these programs and see how far you get.” That really gave
us reassurance that we could take the time to learn how to work with
these computer programs, and by the end of the second week my skills
had really improved and I felt a lot more confident! I'm very happy that
I've learned new skills that I can also use for my MSc thesis and for
other courses.

66

"The supervisors really took us
seriously and seemed to value our
opinions and input. It gave me a
sense of responsibility.”

Britt van de Vall

How was the supervision and company culture at Hendrix
Genetics? In what way (or ways) has the course prepared you
for a professional career in the animal breeding industry?
Before we got there, I just thought they would see us as ‘annoying’
students who they’d have to babysit, but they took us seriously from
the start, and I really liked that. They seemed to value our input and

14 Animal Breeding and Genomics (ABG) internship document

opinions and I felt like we were serving a purpose, especially because
we were working on actual projects. Our supervisor from Hendrix
Genetics told us that they have a pool of projects that the researchers
can work on, and the assignment we were working on for Breeding Lab
actually came from that project pool. Knowing this not only gave me a
sense of responsibility, but it also made me realise that, if these are the
kind of projects that the people at the company are working on, this
might actually be a career for me. Based on this experience, I could
definitively see myself working there.

Can you give a high and a low?

The lunches were a definite high, haha! No, joking aside, I think for
me the high and the low were one and the same thing, which is the
independence that we received and that was expected of us. The
first week was quite difficult, and the assignments made me feel a
bit insecure. However, realising that we were actually very capable of
doing the things that were expected of us gave me a real confidence
boost. I think it’s very good that they give you space to figure out
things for yourself. At the end of the course I had learned so much! I
did not imagine beforehand that I'd feel comfortable working with these
computer programs, but now I do, and I also have a lot more insight
into what it’s actually like to work at a breeding company.

(How) has the course influenced your career goals?

Yes, it definitively has. Every Thursday there were presentations from
different people at Hendrix Genetics who worked in different roles,
and they also talked about how they got where they were. Those
presentations were a great starting point to talk to each other about
what we wanted to do after finishing our MSc; do you want to do a
PhD? Can you see yourself working at a company like this? For many
of us it was the first time that we were really thinking about our future
jobs. It was also great to have the opportunity to go up to people

|  www.wur.eu/abg
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and just ask them “What does your week look like?” And they would
answer “I'm involved in a lot of budget meetings”, or *I work a lot with
program A and B”, which was really helpful. These are real-life insights
that you don't get at the university.

Would you recommend this course to other students? Why
(not)?

Yes, I already did, haha! Personally, because I am doing two Masters, I
don’t have the opportunity to do an internship, which is why this course
is so great. It gave me the opportunity to experience what it’s like to
work at a breeding company. And it was nice to work together as a
group.

Animal Breeding and Genomics (ABG) internship document
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ABG student stories 2
Internship at Goat Improvement Company

Céline Stassen, 23, studied applied biology at HAS green academy in Venlo. After obtaining
her BSc, she came to Wageningen to do the MSc Animal Sciences, specialising in Animal
Breeding and Genomics.

In 2024 she did an internship at Goat Improvement Company and spent several months
in Denmark to evaluate the process and economic feasibility of implementing genomic
selection in dairy goats. We talked to Céline to ask her all about her experiences.

What motivated you to apply for the internship? What kind of projects did you work on during your internship?
During my BSc I already did a few internships and I really enjoyed I evaluated the process and economic feasibility of implementing
every single one of them. I found working in practical, hands- genomic selection in dairy goats to determine whether it would

on environments to be especially rewarding. During my
BSc I couldn’t go abroad due to COVID, which made
me very determined to go abroad during my MSc.

I also knew that I wanted to do an internship at a
commercial animal breeding company because I
wanted to learn more about genetics and find out if
working at an animal breeding company would suit

me. So I started to look where I wanted to go, and
during one of the activities of the study association

be a feasible and strategic option for the company. Working
on this assignment was very fulfilling, especially because
I could clearly see the practical significance of my
work.

Can you share a moment when you felt like you
really made an impact with your work?

Recently I had a meeting with people from Goat
Improvement Company and some of the farmers that
(De Veetelers, ed.) I met one of the owners of Goat work with the company. I presented the findings of my
Improvement Company. We had a talk and discussed the : project and we talked about the possibilities of genomic
possibilities of doing an internship at Goat Improvement selection within dairy goats, and whether the farmers could
Company and going abroad for the internship. actually use it. They were really enthusiastic! It was great to see
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that all the hard work I put in was for a good cause and that they were
happy with it.

What skills and insights did you gain during your internship?
The internship made me realise that I definitely wanted to pursue a
career in genetics. At first, I wasn’t entirely sure, but the internship
gave me a very clear picture of what it’s like to work at a commercial
breeding company. It also showed me that there are a lot of different
roles available within the field. Given that I was nearing the end of my
studies, it was very reassuring and motivating to have a more clear
idea about what I wanted to do after graduation.

Can you share how you experienced the supervision?

My supervisor from Goat Improvement Company also lived in Denmark,
so it was convenient that I was there. When I was in doubt about
something I could always ask my supervisor for help. If he couldn’t
help me, he made sure there was a specialist I could contact about

the topic to answer my questions. One of the people I had contact

with outside of the company was Jan ten Napel, who was also one

of my supervisors from the Animal Breeding and Genomics group in
Wageningen. Either he or one of the other specialists would always give
me - or help me find - the answer. All in all, the supervision from both
the company and the university were very good.

How has the internship influenced your career goals?

The internship showed me the different possibilities that were available
to me, career-wise. It helped me to find out which roles might suit me
best, which means I was able to apply for jobs more strategically. It
also confirmed my preference for working at a commercial company
rather than pursuing a PhD. I'm just more drawn to practical, applied
work than to academic research.

Animal Breeding and Genomics (ABG) internship document

In your opinion, why should companies and organisations host
interns?

I think there are a lot of different reasons. Hosting interns can enhance
a company’s or organisation’s name recognition. Often when I talked
to my fellow students they were very interested in my internship
experiences, and I think that conversations like this can help boost

a company’s or organisation’s visibility. Also, the collaboration can
provide valuable networking opportunities, both for the company

or organisation and the intern. I also think that interns can really
contribute by taking on projects that employees might not have time
for. And they might bring fresh perspectives and ideas that the people
at the company or organisation hadn’t considered at first. In addition,
by hosting interns you give a student the opportunity to develop
professionally, and supervising a student can help a supervisor to
improve his or her communication and leadership skills.

Would you recommend an internship at Goat Improvement
Company to other students?

Yes, definitively! It was a great experience; I got to meet a lot of new
people and I learned a lot about genomic selection in dairy goats. Also,
working in a different environment was great. And it really helped me
to get more insights into my strengths and interests.

Back to table of contents
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Internship information

Internships are an important element of the development and learning trajectory of our
students. These projects provide students with valuable insights into how the theory that they
have learned is relevant and implemented in practice. Our students work on many different
types of internship projects. Some focus on specific research projects, while others get involved
in broader company activities, working alongside your team on daily tasks and long-term
projects. The main goal of an internship is to give students real work experience that prepares
them for their future careers. Students learn how companies operate while contributing
something valuable to your organisation.

Internship requirements

The MSc internship at the Wageningen University (WU) needs to be an internship at academic
level. This means that an internship should have certain characteristics that fit future career
paths. The internship therefore needs to meet the following requirements:

The work should be meaningful. The internship includes a content-driven assignment, such
as working on a research project, a policy document, a communication plan, an evaluation
report, a design, education materials, etc.

Students should think independently. The internship reflects the desired level of a WU MSc
graduate in terms of academic level of thinking. This means that the internship provides the

freedom to explore the content, weigh alternative approaches, reflect critically on choices, etc.

Someone with expertise should guide the intern. The host-supervisor works at an
academic level and preferably has an MSc degree.

Feel free to contact us if you have any questions about these requirements.

Animal Breeding and Genomics (ABG) internship document | www.wur.eu/abg

Is your company suitable?

Your company might be a good fit if you:

- Work with animals, genetics, breeding, or
related technologies;

- Have projects that take about 4-5 months
to complete;

- Can provide guidance from someone
who works at an academic level and has
technical knowledge;

- Would like fresh ideas and an extra set
of hands for interesting projects and
challenges.

The size of your company does not matter. We

work with large international companies and
small specialised firms.
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Types of companies that are suitable

Breeding companies and organisations. Students often work on genetic analysis,
breeding programme evaluation, or developing new selection methods. Projects within an
R&D department are also very suitable! Some examples are:

- Hendrix Genetics

- Royal Warmblood Studbook of the Netherlands (KWPN)
- Topigs Norsvin

- CRV

- Cobb-Vantress

— Goat Improvement Company (GIC)

Technology companies. Projects typically involve data analysis, software development, or
testing new technologies for animal management. Some examples are:

- Lely
- VHL Genetics
- Connecting Agri&Food

Conservation organisations and zoos. Researching genetic diversity and conservation, or
developing breeding programmes for endangered breeds. Some examples are:

- Naturalis
- Blijdorp Zoo
— Stichting Zeldzame Huisdierrassen (SZH)
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Contact information

If you'd like to learn more about our internship programme or if you’d like to sing up, please
contact our internship coordinator Pascal Duenk (pascal.duenk@wur.nl).

GOAT
IMPROVEMENT
COMPANY

@ Topigs Norsvin

\

CRVY #KWPN

BETTER COWS > BETTER LIFE
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