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[bookmark: _Toc395527696][bookmark: _Toc395527716]Course Summary 


One of the most fascinating processes in biology concerns how a single cell develops into a multicellular embryo with complex body structure and function. Each of us started our individual lives as a single fertilised egg and each generation needs to go through the same fascinating process again. As a first step, the fertilised egg needs to break the inherent symmetry it has as a single cell. Once an initial asymmetry is established in the one-cell embryo, cell proliferation produces the multicellular embryo. Molecular mechanisms mediating cell signalling and gene regulation are able to build upon the initial asymmetry in the one-cell embryo to pattern this multicellular embryo, in order to create differences between cells at different locations in the embryo and thereby establish the layout of the body. Once the basic processes of fertilisation, gastrulation and axis determination have been achieved, how is the body actually built?  What drives the organisation of apparently uniform populations of cells into different three-dimensional tissues and organs?  What genes are involved, and how do cells interact to tell each other what to do?  This course starts to answer those questions, concentrating on well-studied model systems in vertebrates and invertebrates. We take a tour of the vertebrate body, studying the origin and development of the major organs and tissues, to see how morphogenesis, the creation of form, is initiated and taken to completion.  Obviously, defects in these early crucial stages of embryo development have devastating consequences and lead to serious malformations; and in humans to miscarriages and stillborn babies.
[bookmark: _Toc394920384][bookmark: _Toc394928784][bookmark: _Toc395527697][bookmark: _Toc395527717][bookmark: _Toc271898408][bookmark: _Toc271898729][bookmark: _Toc271898748][bookmark: _Toc271899002][bookmark: _Toc271898730][bookmark: _Toc271898749]Course Aims & Learning Outcomes
Course Aims: This course will discuss the biological strategies evolved by fertilised eggs in diverse organisms to create initial asymmetry in the embryo and to initiate organisation of the embryonic body plan. It will enable you to achieve a broad understanding of how the functional organs of the body are built.
Learning outcomes: 
Analyse and evaluate how cellular processes such as cell proliferation, cell adhesion and cell motility contribute to the shaping of the embryo both at early stages of development (e.g. during cleavage and gastrulation) and later during organogenesis. 
Examine, compare and contrast the molecular mechanisms adopted by different organisms throughout development. 
Apply your knowledge of model systems and genetics in order to comprehend the creation of three-dimensional form.
Appreciate the relationship between developmental biology and cancer, and between developmental biology and evolution.
Demonstrate the links between developmental embryology, stem cells and regeneration.
[bookmark: _Toc394928785][bookmark: _Toc395527698][bookmark: _Toc395527718]
Course Teaching Staff

Course Co-ordinator:

Dr Daniel Berg (daniel.berg@abdn.ac.uk )















Other Staff:
Prof Martin Collinson (MC)
Prof Stefan Hoppler (SPH)
Prof Neil Vargesson (NV)
Dr Thomas Hiscock (TH)
Prof Lynda Erskine (LE)
Dr Ann Rajnicek (AMR)
Dr Arimantas Lionikas (AL)
[bookmark: _Toc394920386][bookmark: _Toc394928786][bookmark: _Toc395527699][bookmark: _Toc395527719]Assessments & Examinations
Students are expected to attend all lectures, laboratory classes, and tutorials, and to complete all class exercises by stated deadlines. The minimum performance acceptable is attendance at 75% of the lectures, seminars, practical classes, and presentation of all set course work, written and oral.

Students can self-certify absences of up to six days from compulsory classes by completing the downloadable form via MyAberdeen. 

Assessment is derived from coursework (30%) and a written examination (likely to be online) (70%).  The continuous assessment (CA) component is based on a laboratory-based practical class (15%) and a written essay (15%).

Written Examination: 70% of the total assessment is based on one written paper.  Students have to answer four questions, two from section A and 2 from section B.

Deadline day for the written essay will be Friday 23rd February 2024, and for the practical write-up will be Friday 12th April 2024.

Common grading scale (CGS) grade: The overall performance of the student is expressed as a grade awarded on the common spine marking scale.

The work required in this course might present difficulties to students with special educational needs. For such students, alternative arrangements will be made. Any student with special needs should make these known to the Course Co-ordinator when registering for the class and should then also discuss their needs with the School Disabilities Coordinator, to ensure that they have the best possible outcome.

The degree examination is held in May, with the re-sit examination in June/July.
[bookmark: _Hlk96079303]Class Representatives

We value students’ opinions in regard to enhancing the quality of teaching and its delivery; therefore, in conjunction with the Students’ Association we support the Class Representative system.

In the School of Medicine, Medical Sciences & Nutrition we operate a system of course representatives, who are elected from within each course.  Any student registered within a course that wishes to represent a given group of students can stand for election as a class representative.  You will be informed when the elections for class representative will take place.



What will it involve?
It will involve speaking to your fellow students about the course you represent.  This can include any comments that they may have.  You will attend a Staff-Student Liaison Committee and you should represent the views and concerns of the students within this meeting.  As a representative, you will also be able to contribute to the agenda. You will then feedback to the students after this meeting with any actions that are being taken.

Training
[bookmark: _Toc394920388][bookmark: _Toc394928788][bookmark: _Toc395527701][bookmark: _Toc395527721]Training for class representatives will be run by the Students Association.  Training will take place within each half-session.  For more information about the Class representative system visit www.ausa.org.uk or email the VP Education & Employability vped@abdn.ac.uk . Class representatives are also eligible to undertake the STAR (Students Taking Active Roles) Award with further information about this co-curricular award being available at: www.abdn.ac.uk/careers.

Problems with Coursework

If students have difficulties with any part of the course that they cannot cope with, alone they should notify the course coordinator immediately. If the problem relates to the subject matter general, advice would be to contact the member of staff who is teaching that part of the course. Students with registered disabilities should contact the medical sciences office, (medsci@abdn.ac.uk) (based in the Polwarth Building, Foresterhill) to ensure that the appropriate facilities have been made available. Otherwise, you are strongly encouraged to contact any of the following as you see appropriate:

Course student representatives
Course co-ordinator
Convenor of the Medical Sciences Staff/Student Liaison Committee 
Personal Tutor
Medical Sciences Disabilities Co-ordinator (Dr Derryck Shewan)

All staff are based at Foresterhill and we strongly encourage the use of email or telephone the Medical Sciences Office. You may have a wasted journey travelling to Foresterhill only to find staff unavailable.

If a course has been completed and students are no longer on campus (i.e. work from second half session during the summer vacation), coursework will be kept until the end of Fresher’s Week, during the new academic year. After that point, unclaimed student work will be securely destroyed.



[bookmark: _Toc394920389][bookmark: _Toc394928789][bookmark: _Toc395527702][bookmark: _Toc395527722]Course Reading List

Recommended Reading

Essential Developmental Biology by JMW Slack (Blackwells, 3rd Edition, 2013) will be the main textbook used for the course.

The following textbooks will also be useful textbooks for some aspects of the course:
Principles of Development by Lewis Wolpert et al. (Oxford University Press, 5th Edition, 2014).
Developmental Biology by Scott F. Gilbert (Sinauer Associates Inc. 9th Edition, 2010)
Lecture Synopsis
Lecture 1. Introduction to Course – Professor Martin Collinson
This lecture introduces the course and starts to describe the size of the problem – how sperm meeting eggs leads to a functional baby.  We need to explore the key features of patterning and cell differentiation, and look at the molecular mechanisms by which these events occur, 100,000s of times during embryonic development.
Lecture 2. Transcription factor families for Development - Professor Stefan Hoppler 
This lecture will review the different types and families of transcription factors and their remarkable roles in embryonic development, such as the Zinc-finger transcription factors (including the nuclear hormone receptors); the homeodomain transcription factors (including the LIM-homeoproteins); the bHLH transcription factors (including the important master regulatory genes Pax6 for eye development and MyoD for muscle development); the winged-helix proteins (including Drosophila Forkhead and vertebrate Fox genes); the Tbox transcription factors (which are important for mesoderm induction); and the HMG DNA-binding factors (including the TCFs, which are important for Wnt signalling and the Sox genes, among which SRY determines male development in humans and other mammals). 
Lecture 3. Signalling Pathways in Development – Professor Stefan Hoppler 
This lecture will review the important cell signalling mechanisms and their remarkable roles in embryonic development, such as FGF signalling (as an important example of several Receptor Tyrosine Kinase-mediated signalling systems); the two branches of TGFβ signalling (nodal/activin/vg1 signalling on the one hand and BMP signalling on the other hand); the Wnt signalling pathway and hedgehog signalling; and the Notch-Delta signalling system, which is so important for neurons to differentiate.  
Lecture 4. Patterning of the Drosophila embryo I - Dr Silvia Mazzotta 
The embryo of the invertebrate model system Drosophila acquires its initial organisation directly from its mother. A seminal genetic screen provided invaluable insight into the molecular mechanisms of patterning early embryogenesis. The initial regional specification of the early Drosophila embryo is determined by gene products deposited by maternal nurse cells in different parts of the egg (maternal genes). The anterior system encoded by a gradient of bicoid, the posterior system encoded by nanos and the terminal system activated by Torso will be discussed in the context of anterior-posterior patterning of the Drosophila embryo. The role of the Toll receptor and the NFkB related molecule dorsal in dorsoventral patterning will be described. 
Lecture 5. Patterning of the Drosophila embryo II - Dr Silvia Mazzotta 
The gene products encoded by the cell nuclei of the embryo itself are needed during the next stage of development (zygotic genes). The organisation of the anterior-posterior axis is elaborated on in order to create the metameric (or repeated) segmental organisation typical of Drosophila and other insects; but also reflected in our brains and our backbone. The role of the gap genes, the pair-rule genes and the segment polarity genes will be explained. 
Lecture 6. Patterning of the Drosophila embryo III - Dr Silvia Mazzotta 
Another group of genes called homeotic genes has come to fame and prominence because they determine the identity of the different segmental units in the Drosophila embryo, for instance they determine where the wings form, where the legs form and where so-called antenna form on the Drosophila head. Mutations in these genes have very dramatic consequences, since they can cause development of mutant Drosophila flies with too many wings and with legs instead of antenna growing from their heads. The other fascinating aspect of homeotic genes concerns the evolutionary conservation of their genetic organisation but also of their function in development between invertebrates and vertebrates. 
Lecture 7. Drosophila imaginal disc development – Professor Martin Collinson
Flies are really two animals in one: during metamorphosis, the larval structures are replaced by adult organs that unfold from specialised sheets of epithelium, the imaginal discs that were tucked away under the body wall during embryogenesis.  There are different imaginal discs for each set of legs, the wings and halteres, the eyes and antennae mouthparts and genitals.  Using specific examples, the genetic control of specification and patterning (anterior-posterior and dorso-ventral) of imaginal discs will be described.  Apart from being interesting in their own right for our understanding of cell-cell interactions, they also act as classical models for the discovery of fundamental signalling pathways that we will and have come across time and time again during vertebrate organogenesis.
Lecture 8. Early vertebrate development I - Professor Stefan Hoppler 
The early Xenopus embryo is the best-understood vertebrate early embryo. The inherent asymmetry between the oocyte nucleus and the mitochondrial cloud is used to target maternal mRNA transcripts to one pole, which becomes the vegetal pole. This defines the animal-vegetal axis of the early 11 vertebrate embryo. This animal-vegetal axis is translated by maternal determinants deposited at the vegetal pole into the induction of the three germ layers (endoderm, mesoderm and ectoderm). 
Lecture 9. Early vertebrate development II - Professor Stefan Hoppler 
Vertebrate embryos do also have a clear organisation along the dorso-ventral axis. The vertebrate embryo employs a symmetry-breaking process to establish the dorsal axis. The sperm entry point induces construction of a polarised cytoskeletal network on which a maternal dorsal determinant is transported from the vegetal pole to the future dorsal side. 
Lecture 10. Early vertebrate development III - Professor Stefan Hoppler 
This dorsal determinant is or regulates a component of the conserved Wnt signalling pathway, which induces dorsal gene expression and eventually dorsal mesoderm development. Patterning along the animal-vegetal axis and the dorso-ventral axis are integrated at the transcriptional level to induce expression of genes regulating the Spemann organiser in the dorsal mesoderm and endoderm. 
Lecture 11. Early vertebrate development IV – Dr Ann Rajnicek 
The dorsal mesoderm in vertebrate embryos contains a signalling centre, which co-ordinates the organisation of the whole embryo. One of the most dramatic events governed by the dorsal mesoderm organiser is the induction of the vertebrate nervous system and it’s anterior to posterior organisation. There are beautiful classic embryonic experiments and recent molecular discoveries that show that patterning of the Central Nervous System is a two-step process.
Lecture 12. Morphogenesis – Dr Thomas Hiscock
Animals are not simply bags of differentiated cells, but must organise the different cell types into tissues, organs and organ systems. The cell adhesion between cells and the cytoskeleton providing physical strength and dynamics need to be closely regulated during morphogenetic movements. Tissues and cells need to establish polarity organisation to give morphogenetic movements the correct orientation and direction in the embryo. This is achieved by the coordinated behaviour of individual cells, which alter their cell adhesive, migratory and polarity in response to their neighbours. This lecture will examine the conserved mechanisms that are deployed to achieve tissue morphogenesis during development. 
Lecture 13. Pattern formation: How the Zebra got its stripes – Dr Thomas Hiscock
How can we understand the formation of complex patterns in organs and tissues from basic principles?  It is possible to use very simple mathematical models to predict the biology that underlies body patterning – this lecture will briefly explore some of these models. 
Lecture 14. Early mammalian development I – Prof. Martin Collinson 
The mouse has served as prime model system to study the early development of mammalian embryos, which develop inside the mother organism and therefore have evolved special adaptations, such as extra-embryonic tissues. This lecture will describe early mouse development from fertilisation, through blastocyst formation to the formation of the primitive streak, which is where gastrulation happens in mammalian embryos. The developmental origins of the extraembryonic tissue will be explained. Some biotechnology implications of early mammalian development for processes such as human IVF will be described, as well as possible developmental events leading to disease. 
Lecture 15. Early mammalian development II – Prof. Martin Collinson 
Post-implantation mammalian development gives rise to the more familiar organisation of an embryo, with germ layers and embryonic axes. This lecture will describe the process of left-right axis formation, then go on to describe some features of mammalian development that impact on development. These include the regulative ability of early embryos to recover from manipulation or injury, also the processes of gene 'imprinting' and X-inactivation. We will look at the relationship between the Inner Cell Mass, embryonic stem cells, embryonic carcinoma cells (EC cells), and the formation of teratomas. 
Lecture 16. Embryonic Stem Cells I — Dr Daniel Berg
Early embryonic cells have the potential to differentiate into any cell type of the embryo. This pluripotency is carefully regulated and is normally lost as soon as cells differentiate towards specialised cell types. A core set of transcription factors is responsible for maintaining pluripotency in early embryonic cells and is to some extent sufficient to induce pluripotency if experimentally induced in already differentiated cells. Such induced Pluripotent Stem (iPS) cells bring great promise for regenerative medicine. 
Lecture 17. Embryonic Stem Cells II — Dr Daniel Berg 
Cell differentiation is crucial for embryonic development. However, early mammalian and particularly early human development is difficult to study. Embryonic stem cells offer a unique experimental system to investigate the mechanisms responsible for guiding embryonic cell differentiation along different cell lineages. The insight gained is not only relevant for the better understanding of normal development of the intact embryo but can also be used to differentiate induced Pluripotent Stem (iPS) cells for regenerative medicine.
Lecture 18. Nervous System 1: Dr Ann Rajnicek
How do cells from different tissues separate during development and then stay separate afterwards.  Cell surface adhesion properties are fundamental, and the theory and practical evidence for the basis of cell mixing and segregation are explored. 
Lecture 19. Nervous System 2: Dr Ann Rajnicek
Starting with the classic experiments that showed the genetic basis of compartment formation and anterior-posterior patterning in Drosophila, we move onto the experimental evidence for similar mechanisms in vertebrates.  We look at how Hox genes drive patterning of the vertebrate hindbrain. 
Lecture 20. Nervous System 3: Dr Ann Rajnicek
In the CNS, motor output is via the mid-ventral neurones in the neural tube and sensory input comes in dorsally where it must be picked up and transmitted by many types of interneurons.  This lecture looks at how dorsalising signals including BMPs tussle with ventralising signals such as Shh to pattern the vertebrate neural tube in the dorso-ventral axis.
Lecture 21. Nervous System 4: Placodes and neural crest – Professor Martin Collinson
While the neural plate represents the beginnings of our brain and spinal cord, it is a feature of vertebrate development that many of the sensory organs – e.g. eyes, ears, nasal epithelia – that form our interface with the outside world have their origins as specialised thickened epithelial plates (placodes).  Development of these placodes was a significant event in evolution of the vertebrate body plan, and we will examine examples of tissues, such as the eye lens, which arise from placodes.  But placodes don’t do the job alone, they are largely induced by, and interact with underlying tissues, and we need to explore the concept of induction.  Moreover, there is a contribution to sensory organ development from a population of cells that delaminate from the roof of the neural tube – the neural crest.  The origins and fate of the neural crest will be discussed in this and future lectures.
Lecture 22. Gut Development and Colorectal Cancer – Dr Daniel Berg
As the first and most fundamental example of an endodermal organ, this lecture will study the embryonic origins and development of the gut.  Starting as little more than a tube, the gut becomes patterned into different specialised units (e.g. oesophagus, stomach, small intestine, large intestine) along the body’s anterior/posterior axis.  Within each region of the gut, the arrangement and function of cells, together with their nervous and vascular supplies, are different.  This lecture concentrates in detail on the intestine, which like the skin has a distinct stem cell niche.  Colorectal cancer is a major killer in the west, and, complementing lecture 4, this lecture will examine the origins of gut cancers.
Lecture 23. Heart development – Dr Daniel Berg
The heart is the first organ to become functional during vertebrate embryonic development, and without it, everything else stops.  The embryology of the heart, and the important signalling mechanisms that underlie its formation, will be described, using model systems such as Xenopus where the genes required for heart development have been well studied.  The origin of the heart as a simple tube, and its development into a chambered structure will be examined.  Heart structure will be compared between different vertebrates.
Lecture 24. Kidney development – Dr Daniel Berg
The development of kidneys and the reproductive organs and cells are linked through a common origin in the urogenital ridge.  Reproductive development is covered elsewhere (DB3502), and this lecture covers development of the excretory system.  The embryonic or primitive ‘kidney’ structures of the pronephros and mesonephros will be described before the development of the metanephros, giving rise to our adult kidneys is covered in depth.  The interaction between the metanephric mesenchyme and the ureteric bud has been studied by genetic means in vivo but can also be set up in culture systems in vitro.  The genes required for this two-way inductive interaction and the subsequent branching patterns that underlie the organisation of the adult kidney will be examined.
Lecture 25. Hippo signalling – Professor Martin Collinson
This lecture introduces the Hippo signalling pathway – not well studied until recently, this pathway has fundamental roles in control of organ size and tissue integrity, for example by controlling stem cell activity and cell proliferation.  The pathway is deregulated in many cancers and interacts with the Wnt signalling pathway.  
The development and maintenance of skeletal muscle is fundamental to normal health, and the degeneration of skeletal muscle underlies many human diseases, as well as being a cause of morbidity in aging.  Central to long term maintenance of skeletal muscles are the satellite cells – this lecture explains their origin and roles in muscle regeneration and repair.  The Hippo signalling pathway is central.
Lecture 26. Skeletal Muscle Development – Dr Arimantas Lionikas
The development and maintenance of skeletal muscle is fundamental to normal health, and the degeneration of skeletal muscle underlies many human diseases, as well as being a cause of morbidity in aging.  Central to growth and maintenance of skeletal muscles are the satellite cells – this lecture explains their origin and roles in muscle regeneration and repair.
Lecture 27. Blood vessel development (in embryology and oncology) – Professor Neil Vargesson
We mentioned above that the heart develops early and without it, development of the rest of the animal cannot proceed.  This is true, but the heart is useless without a circulatory system to plumb into.  The development of blood vessels will be covered in this lecture, encompassing both their physical formation and the signalling mechanisms that control the branching and growth of arteries, capillaries and veins.  All tumours need oxygen and nutrients to grow, and this lecture will cover the processes by which tumours can subvert the patterning of the vasculature to maintain their growth.
Lecture 28. The liver, the lung and the pancreas – Professor Lynda Erskine
Budding off from the gut – the set of our most squishy organs that have different but related ontogenies.  The development and evolutionary origins of the lung will be examined briefly, with reference to broader issues of the development of the head and neck.  The patterning of the gut that leads to budding of the liver and pancreas, and the dual origins of the pancreas will be described.  The genetic pathways that lead to development of insulin-producing -cells in the islets of Langerhans will be described – these are intensively studied by research groups trying to manufacture or regenerate insulin-secreting tissue for the treatment of diabetes. 
Lecture 29. Skin & Hair (Stem cells and cancer) – Dr Martin Collinson
The largest organ of our body is the skin.  More than just a bag to hold the rest of our organs in, the skin plays fundamental roles in homeostasis and, as will be shown in this lecture is a model system for the specification and role of adult stem cells in maintenance of the body plan.  The multiple embryonic origins of skin tissues will be described.  Vertebrate skin tends to have appendages – hair, feathers or scales, and the development of these will be described.  The adult stem cell niche will be described, using the skin and cornea as an example.  This lecture will introduce the concept of cancer as a developmental disease.

[bookmark: _Hlk97816221]University Policies
[bookmark: _Hlk95748422]Students are asked to make themselves familiar with the information on key education policies, available here. These policies are relevant to all students and will be useful to you throughout your studies.  They contain important information and address issues such as what to do if you are absent, how to raise an appeal or a complaint and how the University will calculate your degree outcome.
These University wide education policies should be read in conjunction with this programme and/or course handbook, in which School specific policies are detailed. These policies are effective immediately, for the 2022/23 academic year. Further information can be found on the University’s Infohub webpage or by visiting the Infohub.

The information included in the institutional area for 2022-23 includes the following:
· Assessment
· Feedback
· Academic Integrity
· Absence
· Student Monitoring/ Class Certificates
· Late Submission of Work
· Student Discipline
· The co-curriculum
· Student Learning Service (SLS)
· Professional and Academic Development
· Graduate Attributes
· Email Use
· MyAberdeen
· Appeals and Complaints


Where to Find the Following Information:
C6/C7-  University of Aberdeen Homepage > Students > Academic Life > Monitoring and Progress > Student Monitoriung (C6 & C7)
https://www.abdn.ac.uk/students/academic-life/student-monitoring.php#panel5179

[bookmark: _Hlk96078244]Absences- To report absences you should use the absence reporting system tool on Student Hub. Once you have successfully completed and sent the absence form you will get an email that your absence request has been accepted. The link below can be used to log onto the Student Hub Website and from there you can record any absences you may have.

Log In - Student Hub (ahttps://www.abdn.ac.uk/studenthub/loginbdn.ac.uk)

Submitting an Appeal- University of Aberdeen Homepage > Students > Academic Life > Appeals and Complaints

https://www.abdn.ac.uk/students/academic-life/appeals-complaints-3380.php#panel2109
[bookmark: _Hlk95896973]
Academic Language & Skills support
For students whose first language is not English, the Language Centre offers support with Academic Writing and Communication Skills.   

Academic Writing
Responding to a writing task: Focusing on the question
Organising your writing: within & between paragraphs
[bookmark: _Hlk70079452]Using sources to support your writing (including writing in your own words, and 
citing & referencing conventions)
Using academic language
Critical Thinking 
Proofreading & Editing


Academic Communication Skills
Developing skills for effective communication in an academic context
Promoting critical thinking and evaluation 
Giving opportunities to develop confidence in communicating in English 
Developing interactive competence: contributing and responding to seminar discussions
Useful vocabulary and expressions for taking part in discussions

More information and how to book a place can be found here


Medical Sciences Common Grading Scale

	[bookmark: _Hlk95747506]Grade
	Grade Point
	% Mark
	Category
	Honours Class
	Description

	A1
	22
	90-100
	Excellent
	First
	• Outstanding ability and critical thought
• Evidence of extensive reading
• Superior understanding
•The best performance that can be expected from a student at this level

	
	
	
	
	
	
	

	A2
	21
	85-89
	
	
	
	

	
	
	
	
	
	
	

	A3
	20
	80-84
	
	
	
	

	
	
	
	
	
	
	

	A4
	19
	75-79
	
	
	
	

	
	
	
	
	
	
	

	A5
	18
	70-74
	
	
	
	

	
	
	
	
	
	
	

	B1
	17
	67-69
	Very Good
	Upper Second
	 • Able to argue logically and organise answers well
 • Shows a thorough grasp of concepts
 • Good use of examples to illustrate points and justify arguments
 • Evidence of reading and wide appreciation of subject
	

	
	
	
	
	
	
	

	B2
	16
	64-66
	
	
	
	

	
	
	
	
	
	
	

	B3
	15
	60-63
	
	
	
	

	
	
	
	
	
	
	

	C1
	14
	57-59
	Good
	Lower Second
	• Repetition of lecture notes without evidence of further appreciation of subject
• Lacking illustrative examples and originality
• Basic level of understanding
	

	
	
	
	
	
	
	

	C2
	13
	54-56
	
	
	
	

	
	
	
	
	
	
	

	C3
	12
	50-53
	
	
	
	

	
	
	
	
	
	
	

	D1
	11
	47-49
	Pass
	Third
	• Limited ability to argue logically and organise answers
• Failure to develop or illustrate points
• The minimum level of performance required for a student to be awarded a pass
	

	
	
	
	
	
	
	

	D2
	10
	44-46
	
	
	
	

	
	
	
	
	
	
	

	D3
	9
	40-43
	
	
	
	

	
	
	
	
	
	
	

	E1
	8
	37-39
	Fail
	Fail
	• Weak presentation
• Tendency to irrelevance
• Some attempt at an answer but seriously lacking in content and/or ability to organise thoughts
	

	
	
	
	
	
	
	

	E2
	7
	34-36
	
	
	
	

	
	
	
	
	
	
	

	E3
	6
	30-33
	
	
	
	

	
	
	
	
	
	
	

	F1
	5
	26-29
	Clear Fail
	Not used for Honours
	• Contains major errors or misconceptions
• Poor presentation
	

	
	
	
	
	
	
	

	F2
	4
	21-25
	
	
	
	

	
	
	
	
	
	
	

	F3
	3
	16-20
	
	
	
	

	
	
	
	
	
	
	

	G1
	2
	11-15
	Clear Fail/Abysmal
	 
	• Token or no submission
	

	
	
	
	
	
	
	

	G2
	1
	1-10
	
	
	
	

	
	
	
	
	
	
	

	G3
	0
	0
	
	
	
	

	
	
	
	
	
	
	






DB3504 Course Timetable:  2023-2024 
 
	[bookmark: _Hlk26534588]Date
	Time 
	Room 
	Title 
	Session
	Lecturer

	
	
	
	Week 26
	
	

	Mon 22 Jan
	10:00-11:00 
	1M:003
	Introduction to course 
	Lecture
	MC

	
	11:00-12:00 
	1M:003
	Haematopoiesis Tutorial
	Tutorial
	MC

	Tue 23 Jan
	 
	 
	 
	
	

	Wed 24 Jan
	12:00-13:00 
	1M:003
	Transcription factor families for Development 
	Lecture
	SPH 

	Thu 25 Jan
	 
	 
	 
	
	

	Fri 26 Jan
	10:00-11:00 
	1M:003
	Signalling Pathways in Development
	Lecture
	SPH

	
	11:00-12:00 
	Recorded
	Drosophila I, II, III
	Lecture
	SM

	
	
	
	Week 27 
	
	

	Mon 29 Jan
	11:00-12:00 
	1M:003
	Drosophila IV - imaginal discs 
	Lecture 
	MC

	Tue 30 Jan
	 
	 
	 
	
	

	Wed 31 Jan
	12:00-13:00 
	1M:003
	Formative assessment 

	Tutorial
(revision)
	DB

	Thu 1 Feb
	
	
	
	
	

	
	
	
	
	
	

	Fri 2 Feb
	10:00-12:00 
	1M:003
	Formative assessment (Revision)
	Tutorial 
	DB

	
	12:00-13:00 
	1M:003
	
	
	

	
	
	
	Week 28 
	
	

	Mon 5 Feb
	10:00-11:00 
	1M:003
	Early Vertebrate Development I  
	Lecture
	SPH

	
	11:00-12:00 
	1M:003
	Early Vertebrate Development II
	Lecture
	SPH

	Tue 6 Feb
	
	
	
	
	

	Wed 7 Feb
	12:00-13:00 
	1M:003
	 Tutorial – Practical Class Prep
	 Tutorial
	 MC

	Thu 8 Feb
	
	
	
	
	

	Fri 9 Feb
	10:00-11:00 
	1M:003
	Early Vertebrate Development III
	Lecture
	SPH

	
	11:00-12:00
	1M:003
	Early Vertebrate Development IV
	Lecture
	AMR

	
	
	
	Week 29
	
	

	Mon 12 Feb
	10:00-11:00 
	1M:003
	Morphogenesis 
	Lecture 
	TH

	
	11:00-12:00 
	1M:003
	Pattern Formation: How the zebra got its stripes
	Lecture 
	TH

	Tue 13 Feb
	
	
	
	
	

	Wed 14 Feb
	12:00-13:00 
	1M:003
	Formative assessment
	Tutorial 
(revision)
	DB/TH

	Thu 15 Feb
	10:00-16:00
	 IMS 4.04
	Practical Class 1
	Practical
	NV/MC

	Fri 16 Feb
	10:00-11:00 
	1M:003
	Early mammalian development I
	Lecture
	MC

	
	11:00-12:00
	1M:003
	Early mammalian development II
	Lecture
	MC

	
	
	
	Week 30 
	
	

	Mon 19 Feb
	10:00-11:00 
	1M:003
	Embryonic Stem Cells 1
	Lecture
	DB

	
	11:00-12:00 
	1M:003
	Embryonic Stem Cells II
	Lecture
	DB

	Tue 20 Feb
	 
	 
	 
	
	

	Wed 21 Feb
	12:00-13:00 
	1M:003
	Formative Assessment (Revision)
	Tutorial
	DB

	Thu 22 Feb
	10:00-16:00
	 IMS 4.04
	Practical Class 2
	Practical
	NV/MC

	Fri 23 Feb
	10:00–12:00
	1:154
	Formative assessment (Revision)
	Tutorial 
	

	
	
	
	
	
	

	Week 31 

	Mon 26 Feb
	
	
	
	
	

	Tue 27 Feb
	
	
	
	
	

	Wed 28 Feb
	12:00-13:00
	1M:003
	Nervous System 1 
	Lecture
	AMR

	Thu 29 Feb
	
	
	
	
	

	Fri 1 Mar
	10:00-11:00
	1M:003
	Nervous System 2
	Lecture
	AMR

	Week 32

	Mon 4 Mar
	10:00-11:00
	1M:003
	Nervous System 3
	Lecture
	AMR

	
	11:00-12:00 
	1M:003
	Nervous System 4: Placodes and Neural Crest
	Lecture
	MC

	Tue 5 Mar
	 
	 
	 
	 
	 

	Wed 6 Mar
	
	
	
	
	

	Thu 7 Mar
	10:00-16:00
	 IMS 4.04
	Practical Class 3
	Practical
	MC

	Fri 8 Mar
	10-11
	1M:003

	 Tutorial – Dev Biol in the News

	Tutorial
	DB

	Week 33

	Mon 11 Mar
	10:00-11:00 
	1M:003
	Spare Slot
	
	

	
	12:00-13:00 
	1M:003
	Spare Slot
	
	

	Tue 12 Mar
	 
	 
	 
	 
	 

	Wed 13 Mar
	12:00-13:00 
	1M:003
	Spare Slot 
	 
	 

	Thu 14 Mar
	10:00-16:00
	 IMS 4.04
	Practical Class 4
	Practical
	MC

	Fri 15 Mar
	10:00-11:00 
	1M:003
	Gut development and colorectal cancer 
	Lecture
	DB

	Week 34

	Mon 18 Mar
	10:00-11:00 
	1M:003
	Heart development 
	Lecture
	DB

	
	11:00-12:00 
	1M:003
	Kidney development
	Lecture
	DB

	Tue 19 Mar
	 
	 
	 
	 
	 

	Wed 20 Mar
	12:00-13:00 
	1M:003
	 Practical Class Q&A
	 Tutorial
	 MC

	Thu 21 Mar
	 
	 
	 
	 
	 

	Fri 22 Mar
	10:00-11:00 
	1M:003
	Hippo Signalling
	Lecture
	MC

	Week 35

	Mon 25 Mar
	10:00-11:00 
	1M:003
	Skeletal Muscle Development
	Lecture
	AL

	
	12:00-13:00 
	Recorded
	Blood Vessel Development (Embryology and Oncology)
	Lecture
	NV (Recorded)

	Tue 26 Mar
	 
	 
	 
	 
	 

	Wed 27 Mar
	12:00-13:00 
	1M:003
	Spare slot 
	 
	 

	Thu 28 Mar
	 
	 
	 
	 
	 

	Fri 29 Mar
	10:00-11:00 
	1M:003
	Liver, Lung and Pancreas 
	Lecture
	LE

	
	11:00-12:00
	1M:003
	Skin & Hair (Stem cells and cancer)
	Lecture
	MC


Assessments: 23rd February 2024 (written essay) and 12th April 2024 (lab report)
Staff
Professor Martin Collinson (MC)
Professor Stefan Hoppler (SPH)
Dr Silvia Mazzotta (SM)
Dr Ann Rajnicek (AMR)
Dr Thomas Hiscock (TH)
Professor Neil Vargesson (NV)
Dr Daniel Berg (DB)
Dr Adam Thomas Lynch (ATL)
Dr Arimantas Lionikas (AL)
Professor Lynda Erskine (LE)
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