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Neuroblastology is a success!!

Dr Hannah Davies

BACKGROUND

This project arose from a visit to Liverpool Life sciences UTC (LLS-UTC) (a specialist free school)
where my colleagues and | spoke to the students about their research projects during their
enrichment sessions. Many of the students expressed a wish to design projects investigating the
physiological effects of compounds on cells, e.g. the effect of common pharmaceutical agents such as
paracetamol. At the time, they had equipment suitable for cell culture (CO; incubators and laminar
flow hoods) but they they did not have the expertise or reagents to enable experiments with live cells
despite interest from many of their students. We aimed to assist the school in setting up their cell
culture facilities and teach the staff and students how to culture mammalian cells. This would be
carried out in the context of investigating the brain in ageing and disease.

INTRODUCTION TO CELLS
The first stage of this project was to facilitate the introduction of cell culture into LLS-UTC through

provision of a starter culture of SH-SY5Y neuronal cell line, support and expertise. Initially, University
of Liverpool staff trained Dr John Dyer, a teacher, and a small number of students to culture the cells

(Fig. 1).
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Figure 1. Introduction to the skills and techniques required to culture SHSY-5Y neuroblastoma cells

CONTINUING IN OUR ABSENCE

We then left the school with detailed protocols and the cells and the students continued to culture the
cells with the support of their teacher until they had sufficient numbers for the their planned
experiments (Fig. 2).
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Figu‘re 2. The students culturing the cells in our absence to generate sufficient numbers for experimentation.

EXPERIMENTING WITH CELLS

The students then designed different experiments to challenge the cells with a variety of compounds.
They assessed the effect of the compounds on their cells using existing technologies at LLS-UTC,
such as microscopy to investigate cell morphology and determine dead Vs alive populations. The
majority of students chose to test compounds known to have an effect on brain health such as green
tea and spices such as cumin and turmeric.
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RESULTS AND POSTER SESSIONS
The students presented the results of their work at a poster session at a LLS-UTC partner’s evening,
discussion their work with a variety of local representatives from clinical and industrial settings (Fig.3).
Furthermore, the students were also invited to present their work at the University of Liverpool's
Genomes to systems away day. Here, the students discussed their work and their future plans with
students and members of staff from the University of Liverpool.

Neuroblastology - Brain in a Bottle
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=% Confluence =% Live Cells

% Confluence was greatest in the control wells and
those in which caffeine solution was added.

The % of cells alive after 48 hours was greatest
when green tea was added.

We would like to thank Dr Hannah Davies
and Dr Jill Madine for making this work
possible. Thank you to the Biochemical
Society for funding the project.
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Figure 3. Example of a scientific results poster produced by some of the year 10 students (left) and year 12
students (right) participating in the project and photographs from the poster sessions.
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AIMS AND OUTCOMES
The project aimed to:

1. Provide students with hands-on experience of culturing cells and using them to test their own
research hypotheses (16+).

23 students from KS4 and 5 learnt how to culture SHSY-5Y neuroblastoma cells and tested their
hypotheses in small groups.

2. Provide school age students (14-16) with an understanding of in vitro cell culture and its
applications in research.

Without exception all the students have now learnt the skills required to maintain mammalian cells in
culture, including the preparation of media, sub-culture and preparation of the cells for
experimentation.

3. Promote discussion about cellular research models with a focus on the ageing brain and the
implications for society.

In addition to the experimental work the students have carried out comprehensive literature searches,
learnt about the origins of the cell line they are studying, and the use of cell lines in research.

At the poster sessions the students were able to confidently discuss their work with a variety of
audiences and how their projects fit into the wider remit of research in ageing and neurodegeneration.

Furthermore, an interactive teaching session was developed to educate students on the effect of
dementia on the brain. This was delivered successfully to a large group of (30+) students on a related
enrichment pathway (health and social care). These students did not participate in the cell work but
were exploring the care aspects of dementia in the community in their enrichment activities. This
session could be delivered in many different schools and does not require the specialist equipment
available at LLS-UTC.

EVALUATION AND FEEDBACK

Facilitator perspective (Dr Hannah Davies)
Overall the project has worked really well. The initial preparation required before the students could
start the experimental work was more involved than initially anticipated. It took a lot of time and work
to organise gas delivery to the school, prepare the risk assessments and detailed protocols and then
to deliver the teaching sessions. The students were highly motivated and had very good ideas for
experiments. In some cases students asked for specialist compounds they had read about in the
literature and | was able to source them from other colleagues in the University of Liverpool to enable
them to conduct their first choice experiment.
LLS-UTC asked us to repeat the project next year and have now incorporated this project into part of
their enrichment curriculum for the academic year 2016-2017. In order to make the project more
sustainable several things will be run differently:

e The CO; supply and management is to be handed over to the school.

* Management of the cells over the school holidays will now be done within the school

Teacher perspective (Written by Dr John Dyer teacher at LLS-UTC)

This has been an incredibly successful project that has proved to be very popular with students from
across the year groups. The students have gained valuable skills in cell culture and aseptic technique
as well as a range of transferrable skills such as leadership, time management (in order to care for
the cells), experimental design and evaluating and improving upon techniques and procedures. The
level of enthusiasm and engagement that students have shown has been incredible and many
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students have happily given up time at lunchtime breaks and after school in order to tend to the cells
or collect data. This enthusiasm and engagement has certainly been increased by the fact that
Hannah spent time training the students at the start as well as coming in on a number of occasions to
provide technical expertise and support with experimental design. Students regularly commented that
they have enjoyed these sessions and found it useful to have direct contact with active researchers.
Perhaps the most striking thing for me was how disappointed the students were when some of their
cells got infected. However, they responded brilliantly by developing their procedures in order to
minimise the risk of further contamination. This sort of resilience, coupled with the level of care,
accuracy and precision required during this project will prove invaluable to students at the start of their
scientific careers. Our students have already started preparing for the next round of experiments and
we intend to incorporate this project as part of our skills curriculum.

Student perspective
All the students were given feedback forms (Fig.4A) to complete at the end of the experimental work.
Overall the feedback was very positive indicated by the average rating of 9.5 out of 10.
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Figure 4. Feedback overview. Feedback form given to students at the end of the experimental work (A).Overall
average rating given by the students (B) and a word cloud representation of the feedback (C).

FUTURE WORK

Short term

As a result of the poster session discussions some of the students have now been invited to present
their work to the Dementia steering group at the Royal Liverpool University Hospital. This will take
place over the coming months and will provide an excellent opportunity for the students to show off
their hard work and discuss the wider impact of dementia in and ageing population.

Furthermore, some of the more senior students (KS5) are aiming to publish some of their findings in
the Young Scientist's Journal (http://ysjournal.com/about-us/). This opportunity will provide the
students with further skills and help many with their further education applications.

Long term
A key aspect of this project was to try and develop sessions and materials that could be used in
different schools. To an extent this has been achieved, much of the necessary paperwork and
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planning has now been carried out however many schools (if not all) lack the equipment required to
recreate this project in their schools. The aim moving forward is to develop a platform that would
enable more schools to participate in the project. It is hoped that we will be able to host other schools
at LLS-UTC so they can experience the practical side of the project but also to develop online
materials (video/discussion forums) that will other schools to access and contribute to the project
remotely. In order to achieve this it will be necessary to secure further extension funding and work in
collaboration with other schools and education professionals in the local area. We are currently in
discussion with several partners that could assist with the creation and design of such a platform.
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