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< Specific examples:

< Highlighting events we have been
iInvolved In

<> Examples from other
scientists/organisations
<~ Brief history of Science Cafés

< General aims of such events

< Highlight different ways to deliver such
events

<> Opportunities for us all to get involved with
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Objectives in Science L{ON [E&

Communication Activities

Be clear about the objectives of any engagement
activities and events — especially in relation to
who your audience Is

Good objectives are SMART:
S
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Survival of the Fittest: Growth 43 @ 8t
of Microbial Populations Lfo. [E&

< In 2009, we were awarded £1000 for an SGM
Public Engagement with Microbiology Award

<> For series of public engagement activities to
celebrate anniversaries linked to Charles Darwin:

<> The bicentenary of his birth in 1809
<> His seminal manuscript, “On the Origin of
Species”, was first published in 1859
< Scientists from the UEA and NRP engaged with
the different parts of the local community

<> Events were used to inform people about evolution
and biodiversity — with a microbiological flavour!
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Survival of the Fittest: Growth E&
of Microbial Populations TE oot

Gut Flora

Our Microbial
Ecosystem

A human adult is made of ten
triflion cells {10,000,000,000,000).
Amazingly, we all contain ten
times this number of helpful
bacteria in our gut!
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MICROBIOLOCY TODW

THE RECENT CELEBRATIONS
of amrwversanes ssocited
with Charles Darwin led many
saertists to mqlare new ways
to discuss the importance

of evalution, Soantists from
the Universty of Exst Argia
{UEA) and Norwich Ressarch
FPark dedgred 2 wide rarngs of
events that engaged with the
ol community. Redliong that
migrobes provdde some of the
best evidence for Darwin's
serrinal theory, we developed
2 series of events to haw
haw micobes Gn quiddy
respord to charges in ther
saroundings These events
were designed to ihstrate the
furdarrental prindples behind
evalution, auch as ‘survval of
the fittest’ — the micobes that
achpt the mos quicky and the
moz sxcesdully are the anes
that survive and thewve. This
abity of microbes to evolve has
redeance to our evenycy ke,
for marmple in the development
of amibiotic resistance,
bioramedation and the

pcnumlfw:mﬂe arganisTs
1o irkabit s that are

With funding provided by an SGM Public
Engagerment in Microbiclogy Award, we designed
ard developed 2 series of imeradive mhibis
that we were able to mic and match to engage
with schoddhildren, soence erthusiasts and the
wider public. The actvities that the imteradive
exdhibis aupportad 2l prowded opportunites
for academic lecturers, researchers and UEA
studerts with an interest in public engagement to
partipate and develop therr dils in this aea, Part
of the project was 2 sute of S postars that were
desgned by studerms enralled on UBA's BScin
Microbiclogy. Other staff and studerts hedped to
create and present the hands-on elements, which
inchuded micrascopes and agar plates that showed
the wonderfdy diferert marphologies, calours
ard smells that have evolved within the micobdl
warld, Children were encouraged to ‘'svolve 2
mirobe’ usng modaling day and to ‘Fow ther
o bug? from handprires. We 2l desgned

3 computer presentation to show how smple
mutations n keadto dynamic
bactend popuatiors that an =

quiddy adipt to changss in the

was an enjoyable and wdutle
lbamng exparknce’ and ‘twas g
posthe e to e how much
| kamt from othar pecple bofh as
@ w0Rnce communicater, and just
o an evayday lessl.

The plan was to take the
irkeractive exhibits to three
differert events throughout
Norwich. Howsver, the success
ard flexibiity of the exhibits
hasmeant that we have ako
contreed to devwelop and
deiver tham & other everts.

The first exhiition was
hedd 3t UEA 23 part of a

THE YORK FESTIVAL of Sience |
and Tedwwlogy 53 weskc lorg
evert aming ta Smyg Scknce
to L for 2l ages The Cantre:
forimmunclogy and Infiection
{CI). 3 jort verburs between
the Hul York Medical Schocl
and the Department of Bioloegy -
3t the University of York,

& ane of the Festial's showese
events, Sasnze Decovsry Days. JII
Haid 2t the fmous Natiorad

Railay Mussum, this evert

dows chiden and adksto

get handson exparience of
contemparary ssJes in saence.
This is the secord yearthat the

Ol particpated and we were.

weekerd of everts entitled —
Darwin@EA. Almost B) yer ———
9 students visted the Universty
on the Friday and well over 200
members of the publc vited
on the Sahurday.

For the sacond event we
took part of the exhibit to
the Maddermrarket Theatre
in Norwich 25 part of 2
regubr series of Scence Cofé
everts. The warm summer
evening helped to draw n
the crowds who were able

sy

disussing the growing problem
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developing antkiotic resstance. £
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ofthe amrual Gelis Abe evert, A
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The location of our tand
right in fronk of one of the rin
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number of potemal wstors,
Ao working n our fvour
was 3 temm of enthusassic Ol
Kientists 10 guide puests of i
ages through the wide selection
of onipnal aciveies.
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Saturday of Septamber. By locting this free
everk in Norwidh's award-winning Forum cerire,
 has devdoped a group of kayal vistors who
Jock forward to attending #, bt the Jozation
aso ensures that it catches the paang trade of
famiies, pangoners, teenagers and vistors to the
ty. Gals Ao attracted more than 600 vistars
overthe course of the day and 2 huge varety of
navel microbes (rewly evoled in modding dayl)
madk ther way out of the Forum,

As 2 resk of this project, we have prodiced
several interactive exhibits that have continued to
be usad 3t 2 wide vanety of public engagement
evenks dedrvered by Norwich soentists, The
cortemparary and flexible nature of the exhibits
has abowed us to plan using them agan at everts
in the near fture to highlght the signicnee and
fascination of resarch imeohing micobickagy.

DRS LAURA :nd RICHARD BOWATER are Sesiw
Leaaren a1 Unimniy o Bz dagia (sl hrabevasngoa.
ik rhoon@mak)




Survival of the Fittest: Growth 43 @ 8t
of Microbial Populations Lffo [EX

Events showed how quickly microbes can
respond to their surroundings, illustrating some of
the best evidence for Darwin’s seminal theory

The events illustrated the principles behind the
description of evolution as “survival of the fittest”:
the microbes that adapt most quickly and most
successfully are the ones that survive and thrive

Highlighted relevance to everyday life, such as
development of antibiotic resistance,
bioremediation and the potential for organisms to
iInhabit hostile environments
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Survival of the Fittest: Growth
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Gut Flora
Our Microbial
Ecosystem
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Amazingly, we all contain ten

times this number of helpful

bacteria in ou'gut!

En S g

m—-uu-:v‘-:' g b
'm a Home for Good bacteria?

w-‘“ﬁ“*

with a lg
containil
gut flora
properly

'ma
Considel
species i
have a s
in which
have evc
The baci
and pler
producir
stopping
ustogel
unused ¢

Mﬂlzepsus healthy,
why is this so?

BISON workshop — Nov 2016

" A hu

{ Ame >

called
Althougl -

Symbiosis
A Beneficial
Relationship?

a-ﬁ----d.

Symbiosi on the inside

We all need one another

aRGEmpee—-

- BIS ON

Viruses
Evolution &
Humanity

Astrobiolog
In Search of Life
Elsewhere

F, o et somncne

Fhoslc b Faebo ey
ndPractcs

They’re so small we can’t
see them with an ordinary
microscope and scientists are
unsure whether they are ‘alive’.
Yet viruses are the most abundant
biological entity on our planet.

What would life be fike in
a far-away solar system?
Is life evolving on other planets?
These questions are central to the
science of astrobiology
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Could Life Hove Started on Another Planet?
Seolipox & the Advent of Vaccines
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Do you think life has
emerged elsewhere
in the universe?

Or will it in the future?!
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Extremophiles
Intolerable
Conditions?

Imagine living in deep sea vents,
acid mines or within microscopic
spaces in rocks.. doesn’t sound
very cosy, does it?

Well for many extremophiles,
this is home.

Beoutiful diversity
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Evolve a Microbe!
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Does it cause disease?

Draw a Picture of Your Microbe
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Darwin@UEA

As Part of the 150" anniversary of the publication of On the Origin of
Species and the 200" anniversary of Charles Darwin's birth the School of
Biological Sciences at the UEA will host two schools engagement days.

Thursday 9* & Friday 10 July | School of Biological Sciences, UEA

Each session will include the following activities:
Lecture : ‘Charles Darwin — His life, science and legacy’

Displays and interactive demonstrations on the following themes:
* A Darwin Biography
* The Diversity of living organisms
« Embryogenesis and pattarns of development in animals
* A bugs life — How bacteria adapt to diverse environments
* Molecules, mutations and evolution
Session times:
Session I: 9:30 — 12:00 noon

Session |- 12:30 — 15:00pm
(EA

Uetvoyol Bt Ale To register for this event please contact Katie Barber,
Email: katie j.barber@uea.ac.uk Tel: 01603 593115




Objectives of “Survival of the 2 @ o
fittest”, SGM PEM Lf [EX

University of East Anglia

N Informative; N? Interesting; \ Engaging (

?7? Although information provided, did people learn
anything from it? Need a more formal evaluation....

\ Information presented in several formats

\ Posters have been used for several events,
Including departmental Visit and Open Days

\ “Fantastic experience! Helped me to think about
science in a different way” — Jaeger Hamilton

Were the objectives met?

BISON workshop — Nov 2016
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Engaging with Artists

Scientists need to engage with non-traditional
audiences

UEA iIs home to the Sainsbury Centre for Visual
Arts (SCVA) — an inspirational public art museum
We are keen to build links with the SCVA,
especially to use their skills to discuss our
science In different ways

Take time to build relationships with experts who
will help achieve your aims

Focus on topics that have a broad interest —
antibiotic resistance, species biodiversity, etc.

BISON workshop — Nov 2016
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Engaging with Artists

TechnologicalApplications COﬂfOrmations)

Take time to build relationships with experts who
will help achieve your aims

Focus on topics that have a broad interest —
antibiotic resistance, species biodiversity, etc.
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Engaging with Artists

WORLD ART
COLLECTIONS
EXHIBITIONS

mmmmmmmmm

Holiday Summer School

Join art and science students who know
how to make learning fun!

Explore the grasslands and woods
around the Sainsbury Centre and find
new ways to make art inspired by nature.
On the Saturday aftemoon why not invite
your family over to see the results?

Take time to build relatlonshlps W|th experts who
will help achieve your aims

Focus on topics that have a broad interest —
antibiotic resistance, species biodiversity, etc.
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A Global Synthetic Biology Competition for University
Students — usually “research-intensive”

Leads to Jamboree at end of projects
BISON workshop — Nov 2016



What is Involved in IGEM? fﬁON [EX

The team (Students + Advisers) develop a
Synthetic Biology project that must be completed
within each competition period

Teams compete to win medals (Gold, Silver or
Bronze) and prizes

Genetic engineering must be performed within the
project, following quite strict criteria

Must involve Human Practices (outreach) and
consideration of ethical issues of the project

BISON workshop — Nov 2016




Skills Developed in IGEM

Projects

4w TE\

- University of East Anglia

Designing and planning
experiments

>
Develop knowledge of
research areas

Experience of Synthetic
Biology techniques

Analysing and critiquing
scientific literature

Careful and clear note
taking

Mathematical modelling

Troubleshooting

BISON workshop — Nov 2016

Collaborating effectively
within a research team

Delivering presentations

Understanding
workplace dynamics

Effective networking

Working with non-
scientists (e.g. children
in schools)

Sclence communication
skills

Media communication
experience

Maeting tight project
deadlines

‘ Ordering equipment and

reagents

Applying for
funding/budgeting skills

Conference and event
planning and
management

Co-ordination of

activitics

Contingency planning

Working Independently

Kelwick et al. (2015) FEMS Microbiology Letters, 362, fnv129



NRP-UEA IGEM Teams
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NRP-UEA IGEM Teams 2 et
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NRP-UEA IGEM Teams
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Halesworth, Suffolk, UK

Halesworth Is a
market town In north
east Suffolk

Steeped in the history
; . CAMBRIDGESHIRE alesworth ®
of brewing, malting CAMBRIDGE

. 5 SUFFOLK
and agriculture

It Is home to The Cut

Arts Centre B HERTFORDSHIRE
performing arts in a
converted Maltings g LONDON

20 MILES
TN I | |
20 %M .

NORWICH
NORFOLK

Sz,
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The Cut Science Cafeé B Tk
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The Cut Science Cafeé B Tk
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Different Types of L{ON [E&

Science Cafés e B

* Pint of Science, * Norwich Science Festival 2016
Norwich 2016
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* Norwich Science Festival 2016
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Virtual Science Realities

NORWIEH " - Auroch Digital: Dark Future

- - =i . Blog — Dark Future X a X
o=

C' | ® www.darkfuture.info/blog ) (+]

DARK FUTURE
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Summary

Lots of different opportunities to get involved In
science communication activities

Consider the aims of such events

Can engage and link to a wide range of different
audiences

They take time, but can be very rewarding

BISON workshop — Nov 2016
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