NMH BSc Module 1 – Cellular & Developmental Neurobiology



Dr Jane Saffell

Mini-research project

Part I: Background
Effect of FGF2 and FCS on survival/proliferation of rat cortical astrocytes in culture 
Introduction
Growth factors can have many different effects on cells, such as the stimulation of proliferation, survival, morphological changes or even apoptosis.  Using simple, well-controlled in vitro cellular assays we can investigate the effects on cells of specific growth factors and the intracellular signaling pathways underlying these responses.  We have talked about the importance of growth factors for neuronal development, maintenance and plasticity, and the influence of growth factors on oligodendrocytes and astrocytes (e.g. reactivity following injury).  Moreover, therapeutic approaches seek to harness the trophic and regenerative potential of growth factors, so it is important for researchers to investigate responses of CNS cells to growth factors.  In this project we will compare the effects of a specific growth factor (FGF2) and foetal calf serum (FCS) on purified rat cortical astrocytes using a quantitative colorimetric assay (MTS cell number assay).  Using the MTS assay we will monitor the effects of FGF2 and FCS on astrocyte cell number over three days, cell number being dependent on survival and/or proliferation of the cells under the given conditions.  We will also investigate the intracellular signaling pathways required for responses observed using well-characterised pharmacological inhibitors of two key signaling intermediates: PI-3 kinase and Erk MAP kinase, and an inhibitor of FGF Receptor 1 (FGFR1) tyrosine kinase. 
Overall aims:
· Determine the effect of FGF2 on rat cortical astrocyte number (proliferation and/or survival) over three days.
· Determine whether cell number effect(s) stimulated by FGF2 is/are dependent on the signaling intermediates PI-3 kinase or Erk MAP kinase, or on FGFR1 tyrosine kinase.
· Determine the effect of a range of FCS concentrations on astrocyte proliferation.
Your own group’s specific aims:

During the planning sessions each group must decide on its own specific aims.  You will design your own experiments for this practical, in small groups (12 groups in total), during two and a half days of guided, interactive tutorials (Planning Sessions 1-5).  Your group must decide during this time what it is that it wants to discover, within the framework provided.  There are many possibilities, but you cannot do everything, so the group will need to make decisions about what it will and will not investigate, and design feasible and well-controlled experiments during the tutorials.  Note that your designs must fulfill the overall aims listed above.
Rationale for the module
Laboratory practicals that involve following step-by-step instructions to achieve a ‘right’ result gave me a misleading impression of what being a researcher is like, and put me off the thought of a bioscience research career.  Moreover, I usually followed the protocol without really understanding what the practical was about; in a survey I conducted recently I found the same is true today.  I have designed this module to redress this by giving you the freedom to design and execute your own research in small groups within a guided framework.  It also includes instruction in, and experience of, data analysis and writing up research in the form of a paper, to prepare you for your final-year project.  Finally, the module aims to provide intellectual stimulation and scope for you to use creative skills and show originality and critical/analytical ability.
Assessment

This practical is worth 50% of your coursework mark for Module 1
The assessed submission should be an account of your mini-research project written in the form of a research paper.  It should include the following: Abstract, Results (including figures, with legends), Discussion, References (not Methods, as the information is given in the handout). 
Abstract (10% of Practical Report mark) should be a summary of the WHOLE paper and include: background, rationale/problem, approach, main findings, conclusions/significance of the findings. (Word limit: 200 words)   

Introduction (10% of Practical Report mark) should be succinct, sufficient only to introduce the reader to the context and purpose of the work (including brief background information on factors and pathways to be tested).  End with a short paragraph of a few sentences making it clear what you were trying to find out, the experimental approach employed and your main findings. (Word limit: 400 words)  

Results (60% of Practical Report mark) 

You need a commentary for your results that describes the data, not simply a string of figures with figure legends.  The Results section is the heart of your paper and should stand alone as a ‘story’, showing clear logical progression as the story unfolds in the commentary.  I would recommend breaking up the results into sections with sub-headings.  In order that the results section makes sense you need to make clear at the beginning of each section after the heading the nature of the experiment described (eg “…we carried out a quantitative colorimetric cell number assay…”), what it was trying to find out (eg “…to determine the effect of a range of FGF concentrations on astrocyte proliferation over three days…”), and key elements of its set-up (“….cells were plated at a density of 12,000 per well in basal medium comprising…..in the presence and absence of……”).  In the same way, it is helpful to include a sentence at the end of each section making clear what you are concluding before you move on the next section.  Your commentary in between the start and end of the section should be essentially a thorough description of the data, citing the figures in the text (eg “…as shown in Fig. 1A”, or “The histogram in Fig 5C indicates….”, etc).  Each section should therefore contain the Figures relating to it, either line graphs, histograms or tables, each numbered and with clear figure legends.  Report the direction and magnitude of any changes seen (e.g. “two-fold increase….” or 25% decrease) , and make full consideration of statistical significance of differences or changes you report.  Data points should be expressed as mean +/- SEM (n).  This will be covered in next week’s lectures.  (Word limit: 1500 words)
Discussion (20% of Practical Report mark)   
The Discussion is not the place where you describe your results; that should have been done in the Results section.  Your starting point for writing the Discussion should be your aims; in the light of these, what do you now know that you did not know before you did the research?  The purpose of the Discussion is to consider what your results mean.  To do this you need to 1) evaluate the results, consider how reliable the findings are, what further work would be needed to substantiate/check/validate etc (as appropriate), and 2) consider how your findings compare/fit with the work of others who have published in the field.
A good Discussion generally starts with an opening paragraph outlining the main findings and introducing the themes to be discussed.  It will then have a series of sections which may or not have a sub-heading in which aspects of the meaning/interpretation/limitation/practical problems/future work are discussed.   

(Word limit: 800 words).
See separate Saffell document “Guidelines for writing bioscience reports/papers”
*****The Practical Report must be submitted by 11 pm Sunday 11 November*****
Timetable
	Day 1

Thurs 1 Nov

	Plate astrocytes in 96-well plates and place in incubator



	Day 2

Fri 2 Nov
	Add growth factors & inhibitors etc to 96-well test plates and incubate for 3 days



	Day 3

Mon 5 Nov
	Add MTS to test plates to determine cell number after 3 days




Background information – What is available for the practical?

Cells available 

Primary rat cortical astrocytes (Thursday)

Assays

Colorimetric MTS 96-well plate assay (this is an end-point assay, ie the cells cannot continue to grow once the MTS assay has been done).

Plates
4 x 96-well plates for MTS cell number assay
Growth promoting supplements available (Friday)
Fibroblast Growth Factor 2 (FGF2)
100 µg/ml stock

Foetal calf serum (FCS)

Neat (i.e. 100%)
Signalling inhibitors available (Friday)
PD (PD98059) 

Inhibits Erk MAPK
Stock 20 mM




LY (LY294002) 

Inhibits AKT/PKB
Stock 50 mM


FI  (PD173074)

Inhibits FGFR1 TK
Stock 100 mM
Culture Media available (Thurs, Fri, Mon)
DMEM (You will keep your same bottle throughout the project) 
(100% FCS is also available)

All other standard solutions (such as trypsin solution), etc and equipment, pipettes, etc necessary for the practical will also be provided, of course.

