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Introduction to Food Animal Biotechnology (FAB)
The course focuses on agricultural aspects of animal biology and biotechnology as applied to the production of
animal-derived foods. Lectures provide advanced coverage of integrated physiology processes with focus on
digestion and metabolism, the immune system and on the endocrinological control of growth and muscle
development, reproduction and lactation. The course will relate these biological processes and their
manipulation through biotechnological means to new priorities in production animal agriculture, and the need
to produce safe and nutritious meat and milk of high quality whilst improving animal wellbeing and reducing
environmental impact.
•

FAB expands knowledge of basic animal physiology and biotechnology and applies it to the production
of healthy and sustainable milk and meat by healthy animals

•

FAB is an animal science course that focuses on dairy and meat animals but also covers other foodproducing animals. Biotechnological aspects include the production and use of transgenic animals

•

FAB also considers the quality of the product and the impact on the environment, both of these from
an animal science standpoint. The course is relevant to food security, food product quality and the
health of the animal and the consumer

•

FAB has 6 Units, most of which last one week. Each Unit includes lectures and group learning exercises,
and some of the Units also include a mini project that continues into the next week

•

Unit 1, Global Food Security, is a bit different. We will introduce this Unit at the start of the Course, and
then come back to it in the middle and at the end

•

The Pensum comprises lecture notes and a collection of scientific articles available on Absalon.
Additional reading material that is not part of Pensum is also supplied

•

The exam has 6 sections, one for each Unit, and you must answer 4 of the sections. Each exam section
has 5 multiple choice questions (each worth 2% of the overall mark) and one short essay question
(worth 15% of the overall mark)

The 6 Units are:
• Unit 1 Global Food Security
• Unit 2 Muscle and Meat
• Unit 3 Mammary Gland and Milk
• Unit 4 Biotechnology in Practice
• Unit 5 Product Quality
• Unit 6 Animal Health and Welfare
The week-by week arrangement of the Units is shown in the Overview Timetable on p 8.
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Learning outcomes
FAB provides detailed coverage of the physiology of biological processes relevant to the use of animals in
biotechnology and agricultural food production. After completing the course the students will be able to:
Knowledge
- understand the physiology of key organ systems
- understand the integrated function of multi-organ systems and whole animals
- understand the biological processes underpinning the growth of muscle and the secretion of milk
- understand how biotechnological manipulation of animal production can be used to improve global
food security
Skills
-

locate, read and interpret scientific journals and textbooks
work accurately with biological data
work independently and as part of a group
observe, interpret and explain features in live animals

Competences
- explain the application of physiology in animal agriculture
- explain the application of biotechnology in ensuring food security
- explain the benefits of animal biotechnology to human and animal health
- use biological knowledge to understand biotechnological achievements

How to use this FAB Manual
In addition to providing basic background information about the Course, this Manual shows you everything
that will happen in the week-by-week plan, or “roadmap” that starts on p 9. This has 4 sections:





the date and time of the individual activity
the type of activity (lecture, group exercise, mini-project, Journal Club)
the reading material associated with the Unit, divided into Pensum reading and additional reading
the detailed learning objectives for each Unit

You should refer to this part of the annual regularly throughout the Course. In effect it is the “recipe” that will
allow you to succeed with FAB. It is also available as a separate document in Absalon. Use it together with the
Overview Timetable
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How to use Absalon
You should already know about Absalon, the on-line learning support system for UCPH students, and you
should have access to the Course page for FAB, which unfortunately still has the Course’s old name, Animal
Biotechnology Applied to Agriculture. Don’t panic; it is the same course! In the FAB (ABA) page you will find
these folders:
 Course Files contains this manual and other files relating to the course in general. You can upload files
from here.
 Unit 1 (2,3 etc) contains subfolders for the Learning Objectives, Lectures, Exercises, Pensum Reading
and Other Reading associated with each unit. You can download files from here.
 Group 1 (2,3 etc). These are your folders. In here you can upload materials that you are using for your
different group exercises. All of your Group can see the page and download from it, but students from
other groups cannot.
 Exam will contain materials that will help you to prepare for the exam. Initially it will be empty.
Please check Absalon regularly. In addition, please make sure that you are receiving alerts! To do this, click on
your name (top right hand corner) then Your Settings then Alerts then at “emails” click Activate. Regular
updates and Bulletins will be placed on Absalon, and you will receive an email notification when this happens,
provided you have activated your Alerts.

How to manage your FAB reading
Different people have different ways of learning, and exactly how you approach the Course Literature is for you
to decide. You should NOT attempt to read all of the literature provided straight away, and many of you will
probably never read everything that is on offer, because there is a lot of it. For those of you not familiar with
the Pensum concept, the good news is that the exam can only ask about things that are covered in the Pensum
reading. So, by the time you are going to the exam you should have read and understood all of the Pensum
articles. It is very sensible to keep on top of the Pensum reading week-by-week, but whether you prefer to read
before going to the lecture or afterwards is up to you. To help you keep track, the Abstract page of each
Pensum Article is available on Absalon as Collected Pensum Abstracts. Please do NOT think that just reading
the Abstract is a substitute for reading the whole article. It isn’t!
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Teaching and Learning Sessions
Most teaching days start at 08:30 and finish around 12:00 (Tuesdays) or 16:00 (Thursdays). Our teaching room
is A3-21.01 which is in the “Forestry” buildings on the far side of Rolighedsvej.
Please be on time for all of the Lectures and other activities. On time means 08:30, NOT 08:35!
FAB is for students with little or no knowledge of Animal Physiology as well as students who have already taken
physiology courses. For that reason, the lectures are in two categories, shown as shaded and open boxes in the
roadmap:
 lectures in shaded boxes are “KeyPoint” lectures that deal with the most important areas of basic
physiology, and for those who have studied physiology before these will be “refreshers”
 lectures in open boxes provide more detailed and advanced coverage of biotechnological and practical
aspects of food animal science
 in addition, each KeyPoint Lecture is also available in Absalon as a full lecture on that topic, for you to
read yourself if you wish to. These full lectures will not be in the timetable, but we can arrange
additional tutorial sessions to go through them together if you wish to
For those who have no knowledge of physiology, we will lend you a basic physiology textbook to help you
understand the physiology lectures.
IMPORTANT: Depending on the background of the students, the detailed timetable might be changed to
incorporate more- or less-advanced physiology
In the Groupwork sessions, Journal Clubs and Mini-Projects you will work in groups of between 3 and 5 people
on a task that is defined for you. We will probably keep the same groups throughout the Course, but we may
decide to change them if that is necessary or if you prefer it. The Groupwork sessions are designed to
complement the lectures, and will usually end with a short presentation given by each group. Some are
completed within a day, others run over two teaching sessions with self-learning time in-between. The Journal
Clubs are designed to familiarize you with the use of relevant scientific literature. Each of the two Mini-Projects
are bigger exercises that will run over two weeks with more time available for self-study. Further guidance on
all of these types of exercise will be given during the course. Week 42 is a holiday week and week 44 will be an
exam preparation week.

www.FoodAnimalBioSciences.org website
Food Animal BioSciences is Chris Knight’s Research Group, and this is their webpage. You will be able to find
some of the teaching material here also, and you are very welcome to use the website as much as you wish.
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FAB Exam
The Exam will be a written exam and you will take it in week 45. The venue will be off campus in the exam
facility on Peter Bangsvej, Frederiksberg. Details of the time and venue will be confirmed by the SUND
administration. The exam has 6 sections, one for each Unit, and you must answer 4 of the sections (you choose
which 4). Each exam section has 5 multiple choice questions (each worth 2% of the overall mark) and one
short essay question (worth 15% of the overall mark), and you should answer all of the questions in each of
your chosen sections. You cannot mix multiple choice and short essay from different sections. The multiple
choice will focus on basic physiology, the short essay will deal with more applied aspects of food animal
agriculture. Within each Unit we will identify specific topics that will appear in the exam. A previous year’s
topics are shown below, but they WILL be different this year because the unit structure has changed. This is
just to give you an example! Practice exam papers will be available on Absalon

Unit

Topic for Short Essay

4

Topics for Multiple Choice
Homeostasis
Integrative Physiology
Endocrinology
Growth Physiology
Nutritional Physiology
Metabolic Physiology
Lactation Physiology
Reproductive physiology

5

Short Journal Article

Bioactive Factors

6

Physiology of Immune System

Animal Health miniproject

7

Genetic manipulation

Transgenic technologies

1
2
3

Global Food Security
Callipyge and myostatin
Manipulation of Lactation
Productivity miniproject

7

Overview Timetable
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FAB Course Roadmap
Day

Date

Time

Lecture

Tue

2/9

0830
0915
0930
1015

Introduction to Food
Animal Biotechnology
Global Food Security and
Environmental
Sustainability
Introduction to Group
Exercise
KeyPoint Lecture:
Integrated Animal
Physiology

1030
1100
1115
1200

Other
Core Reading
Unit 1, Global Food Security
Week 36
Hume et al (2011) The
future of animal
production: improving
productivity
and sustainability

Groupwork: Priorities
for Animal Biotech

Godfray et al (2010)
Food Security: The
Challenge of Feeding 9
Billion People
Capper 2009a The
environmental impact
of dairy production:
1944 compared with
2007
Gerber 2010 Issues and
options in addressing
the environmental
consequences
of livestock sector’s
growth

Learning objectives

To understand the structure of the ABA
course.
To understand the meaning of
biotechnology in the context of the
production of animal-derived foods.
To understand the complexity of ensuring
global food security.
To understand how to work constructively
in a small group.

To understand the concept of homeostasis
and specified terms related to homeostasis.
To understand the opportunities and
problems associated with the use of food
animals for ensuring global food security.
To understand in broad terms the
interaction between animal production
systems and environmental sustainability.

Supplementary Reading
Capper 2009b, The environmental impact of beef production
EU 2011, Self Drive Rent-a-cow
FAO 2009, Livestock in the Balance.
FAO 2011, Supporting sustainable livestock sector development.
Thornton 2010, Livestock production: recent trends, future prospects.

CWF 2008, Global Warning; Climate Change and Farm Animal Welfare.
FAO 2006, Livestock’s Long Shadow.
FAO 2010, Guidance of the Livestock Sector: Issues and Options.
Shibata 2011, Factors affecting methane production and mitigation in ruminants.
World Bank 2009, Minding the Stock.
World Bank 2011 Conference Presentation
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Day

Thu

Date

4/9

Time

0830
0915
0930
1015
1030
1100
1115
1200
1300
1345
1400
1430
1430
1515
1515
1600

Lecture

Other
Core Reading
Unit 2, Muscle and Meat
Week 36

KeyPoint Lecture:
Endocrinology
Groupwork, Priorities
for Animal Biotech
Discussion

Oksbjerg 2004. Basic
principles of muscle
development and
growth
in meat-producing
mammals as affected
by the insulin-like
growth factor (IGF)
system
Sillence 2004
Technologies for the
control of fat and
lean deposition in
livestock

KeyPoint Lecture: Growth
Physiology
KeyPoint Lecture: Muscle
Physiology
Introduction to Meat
miniproject and JC
Start Meat Journal Club
and miniproject
Manipulation of growth:
animal level

Dodson, 2009. Allied
industry approaches
to alter intramuscular
fat content and
composition in beef
animals

Learning objectives

To understand the way in which hormones
interact with target tissues.
To understand how hormones may interact
with other hormones, binding proteins and
growth factors to achieve their effects
To understand the concept of negative and
positive feedback.
To understand the control of growth by the
GH-IGF axis.
To understand the pattern of growth of
animals and individual tissues from
conception to maturity.
To understand how cell proliferation and
differentiation contribute to growth.
To understand the concept of
compensatory growth at the animal and
tissue levels.
To understand how muscles function.
To understand the process of myogenesis
and the formation of muscle fibers.
To understand how the growth of food
animals can be manipulated by nutrition,
management and growth promoters.
To understand how to read and interpret a
short research article on an unknown
subject.

Supplementary Reading
Etherton 1984 Endocrine regulation of fetal and postnatal meat animal
growth. Huang 2011 Myostatin
Otto 2010 Signalling and the control of skeletal muscle size.
Trenkle 1983 Growth and development of meat animals.

Gabler 2008 Integrating immune system, growth and efficiency.
Jones 2004 Growth of meat animals.
Quinn 2008 Interleukin-15: A muscle-derived cytokine regulating fat-tolean body composition
Rehfeldt 2006. Consequences of birth weight for postnatal growth
performance and carcass quality in pigs as related to myogenesis

Maltin, 2008. Muscle development and obesity. Is there a
relationship?
Rodgers 2008. Clinical, Agricultural, and Evolutionary Biology of
Myostatin: A Comparative Review
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Day

Date

Time

Lecture

Tue

9/9

0830
0915

KeyPoint Lecture:
Nutritional Physiology

0930
1030
1045
1130
1130
1200
Thu

Other
Reading
Unit 2, Muscle and Meat (continued)
Week 37

Journal Club
Manipulation of Muscle
Development: Myogenesis
Miniproject Groupwork

11/9
See start of unit

0830

Learning objectives

Miniproject
Groupwork
Day

1600

Supplementary Reading

See start of unit
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See start of unit

Day

Date

Time

Lecture

Tue

16/9

0830
0915
0930
1000
1015
1100
1130
1200
0830
0915

KeyPoint Lecture:
Metabolic physiology

Thu

18/9

0930
1100
1115
1200
1300
1345
1400
1445
1500
1545
1545
1600

Other
Core Reading
Unit 3, Mammary Gland and Milk
Week 38

Start Dairy Journal Club

Capuco 2012. Bovine
mammary stem cells:
cell biology meets
production agriculture
Aschenbach, 2010.
Gluconeogenesis in
dairy cows: The secret
of making sweet milk
from sour dough

KeyPoint Lecture:
Lactation physiology
Optimising lactation
Integrating ruminant
nutrition and metabolism
to make milk
Presentations, Meat
Miniproject
rBST in the US dairy
industry
rBST discussion: is it
useful, safe, ethical?
KeyPoint Lecture:
Reproductive physiology

Knight, 2009. Extended
lactation in dairy cows:
could it work for
European farmers?
Rowson, 2012. Growth
and development of the
mammary glands of
livestock: A veritable
barnyard of
opportunities

Journal Club
Optimising reproduction

Learning objectives

To understand the processes by which
fat, protein and carbohydrate are
digested, absorbed and metabolised
To understand how metabolic
processes can interconvert substrates,
with emphasis on glucose
To understand metabolic variation
between monogastrics, ruminants and
hind-gut fermenters
To understand the growth and
functioning of the mammary gland,
how milk is synthesized, secreted and
removed from the udder
To understand how milk synthesis is
influenced by hormones, with emphasis
on growth hormone
To understand the implications of the
use of rBST in dairy cows for
productivity, animal health and
consumer safety
To understand the reproductive
estrous/menstrual cycles in humans and
animals
To understand the endocrine control of
reproduction

Supplementary Reading
Casey 2012, circadian control of lactation;
Lucy 2012, GH and reproduction; Bo 2012, ET and synchronization
Evans 2012, embryonic loss
Machaty 2012, ET methods
Singh 2010, mammary epigenetics, function;
Wall 2008, milking frequency;

Dobson 2009, cow fertility;
Oftedal 2012, evolution of lactation;
Stelwagen 2008, mammary immune
Wiltbank 2012, cow fertility
Dodson, 2010. Lipid metabolism, adipocyte depot physiology and utilization of
meat animals as experimental models for metabolic research
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Day

Date

Time

Lecture

Tue

23/9

0830
0915
0930
1015
1030
1115
1130
1200
0830
0915
0930
1015

Introduction to Genetic
Manipulation

Thu

25/9

Videos: producing
transgenic animals
Creating Transgenic
Animals
Start In vitro meat
topic

Biotechnology
Manipulating Animal
Performance

Clark and Pazdernik,
2009. Biotechnology:
Applying the Genetic
Revolution:
Chapter 15 Transgenic
Animals (printed as 4
parts)

To understand how transgenic
animals can be used as
“pharmaceutical bioreactors”
To understand how biotechnology
can potentially improve animal
productivity

To understand in broad terms the
ethical issues involved in
biotechnological manipulation

Animals as Research
Models of T2D
Ethics and Societal
Aspects of Animal
Biotechnology

Berglund 2011, future sequencing techniques
Houdebine 2005, transgenic animals
Krues 2011, farm animal transgenesis
Redwan 2009, animal derived pharmaceuticals

To understand in broad terms the
technologies required to produce
transgenic animals

To understand and be able to put in
context the risks associated with
biotechnological manipulation

In vitro meat
groupwork

1500
1600

Learning objectives

Niemann, 2007.
Transgenic farm
animals: an update

Farm Animal Transgenesis

1030
1200
1300
1345
1400
1445

Other
Core Reading
Unit 4, Biotechnology in Practice
Week 39

In vitro meat
presentations
Supplementary Reading
Carne 2010, animal ID
Kayser 2012, future forensics
Melo 2007, transgenesis
Rojas-Olivares 2012, retinal scanning of animals
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To understand in broad terms the
various impacts of animal
biotechnologies on society
Hoorfar 2011, food chain biotaceability
Knuttson 2011, bioterrorism
Miller 2010, regulatory issues in biotechnology
Wheeler 2001, transgenic pigs

Day

Date

Time

Lecture

Tue

30/9

0830
0915
0945
1015
1030
1100
1115
1200
0830
0915
0930
1000
1015
1100
1115
1200
1300
1345
1400
1500
1500
1530
1530
1600

Introduction to product
quality issues

Thu

2/10

Other
Core Reading
Unit 5, Product Quality
Week 40

Presentations,
Miniproject on
Priorities in
Biotechnology
Bioactive factors in milk
Start of Functional
Foods Journal Club
Bioactive factors in eggs
Bioactive factors in milk

Groupwork, Journal
Club
Manipulating milk and
meat quality: summary

Learning objectives

Erdmann, 2008. The
possible roles of foodderived bioactive
peptides in reducing the
risk of cardiovascular
disease
Hocquette, 2012.
Opportunities for
predicting and
manipulating meat
quality
Kouba, 2011. A review
of nutritional effects of
fat composition of
animal products with
special emphasis on n-3
polyunsaturated fatty
acids
Nagpal, 2011. Bioactive
peptides derived from
milk proteins and their
health benefical
potentials: an update

To understand in broad terms the
way in which diet can impact on
consumer health, with emphasis on
obesity and cardiovascular disease
To understand the strengths and
weaknesses of epidemiological
studies that have lead to these
conclusions
To understand consumer attitudes
and perceptions of food quality
To understand what is meant by
“functional food” or “bioactive
component”
To understand the contribution that
bioactive components in meat, milk
and eggs might make to the health
of consumers

Introduction to
Miniproject on Animal
Health
Supplementary Reading

Bartholet 2011, inside the meat lab
Decker 2010, healthier meats
Lourenco 2010, rumen biohydrogenation
Purslow 2012, meat tenderness
Toldra 2012, meat by-products
Wood 1999, meat quality

Bauman 2011, milk fat synthesis
Feed for Health Conference presentations
McNeill 2012, red meat consumption
Ryan 2011, meat and fish bioactive factors
Warner 2010, meat quality
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Biesalski 2002, meat and cancer
Givens 2012, milk and health
More 2009, industry view of milk quality
Toldra 2011, healthy processed meats
Willett 2001, diet and cancer

Day

Date

Time

Lecture

Tue

7/10

0830
0915
0930
1045

Introduction to Animal
Health and Welfare

1100
1200

KeyPoint lecture:
Immunological health

Thu

Other
Core Reading
Unit 6, Animal Health and Welfare
Week 41

Journal Club: Functional
Foods

9/10
0830
1100

Adams, 2006. Nutritionbased health in animal
production
Baxter, 2012.
Alternative farrowing
accommodation:
welfare and economic
aspects of existing
farrowing and lactation
systems for pigs
LeBlanc, 2010.
Monitoring metabolic
health of dairy cattle in
the transition period

Dairy cow health and
welfare, including BST,
Lameness, heat stress
and “sensing”

1100
1445

1500
1600

Learning objectives

Groupwork on Animal
Health Miniproject

SchwartzkopfGenswein, 2012. Road
transport of cattle,
swine and poultry in
North America and its
impact on animal
welfare, carcass and
meat quality: A review

To understand the principles of animal
health and welfare, by reference to the
“Five Freedoms”
To understand the major productionrelated health problems of cattle, pigs
and poultry
To understand the physiology of the
immune system
To understand the difference between
innate and acquired immunity
To understand by reference to boar
taint the conflicts that can arise
between the interests of the individual
animal, the herd or flock, the farmer
and the consumer
To understand by reference to BSE and
CJD how animal health can impact on
consumer health and safety
To understand how biotechnology
might in the future assist in the
optimization of health and welfare in
cattle, pigs and poultry

Pig and poultry health and
welfare

Supplementary Reading
Boichard 2012, cow health genetics
Dobson 2001, stress
Ellegaard 2010, research Minipig welfare
Lamy 2012, saliva proteomics
Veissier 2007, stress and welfare
Lay, 2011. Hen welfare in different housing systems

Collier 2012, transition cow health
Donovan 2005, disease resistant cattle
Jacobs 2012, health and welfare of cows in AMS
Mason 2010, welfare of captive animals
Wellnitz 2012, mammary immune response
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Dargatz 2009, what is normal welfare?
Eckersall 2010, acute phase response
Kaasschieter 1992, animal health in developing
countries
Rosenburg 2005, welfare of caged hens

Day

Date

Tue

21/10 0900
0945
1000
1200

Thu

Time

Lecture

1115
1200

1300
1430

1445
1600

Learning objectives

.

Balancing Consumer and
Environment

To understand the contribution
that insect protein might make to
future diets of humans and animals

Groupwork, Feeding
our Future Global
Population

23/10 0830
1015
1015
1100

Other
Core Reading
Unit 1, Global Food Security
Week 43

To understand the contribution
that capture fisheries and
aquaculture might make to future
diets of humans and animals

Groupwork, Feeding
our Future Global
Population
Guest Lecture: Insects as
Food
Lektor Nanna Roos
Guest Lecture: Insect
Production
Lektor Annette Bruun
Jensen
Guest Lecture: Fish
Production and Health
Prof Kurt Buchmann

Reading provided
in Unit 1, week 36

To understand the opportunities
and problems associated with the
use of food animals for ensuring
global food security.
To understand how biotechnology
can benefit consumers and animals,
and how to balance these benefits
with the risks

Presentations, Feeding
our Future Global
Population

To understand in broad terms the
interaction between animal
production systems and
environmental sustainability.

Supplementary Reading
Garcia, 2010. Food security and marine capture fisheries: characteristics, trends, drivers and future perspectives
Martinez-Porchas 2012. World aquaculture: Environmental Impacts and troubleshooting alternatives
Roos, 2012. Nutrition and food safety of edible insects
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