MICROBIOLOGY
AT GALWAY

HOW MICROBES
MAKE A LIVING

ol University
And will save the planet ooy

Dr Gavin Collins
School of Biological & Chemical Sciences

A MICROBIOLOGY lecture for Orientation Week, 2024



wm Microbiology at Galway
:m

TODAY’S SEMINAR

oIstyear Biology
ol e 21d/3rd/4th year Microbiology

M - Study Biology in 1t Year
i eFollow the Microbiology pathway

. 7’-\;
"x)/ J

Dr Gavin Collins



OLLSCOILNA GAILLIMHE
+)  TUNIVERSITY oF GALWAY

SCIENTISTS
are required
everywhere

CAREERS IN
SCIENCE ARE AS
VARIED AS THEY
ARE MANY

What makes each of
these people a
scientist is their
CORE SKILLS
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If you have an enquiring mind...

... and would like to develop the
core skills of Science, and access

a diverse range of fascinating

careers...

... then a B.Sc. may suit you
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Microbes are everywhere



But, what do people
think about

microbes?
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‘Gloves contain five times as much
'bacteria as a toilet seat




How clean is your
Steering wheels have nine
germs than

By DAILY MAIL REPORTER
UPDATED: 20:00, 4 May 201
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Tollets are cleaned more than watches, carpets,
phones, make-up bags, sponges, gyms, desks,
keyboards or Uber cars! Big deall

Bacteria are everywhere. That's OK!

Most are not pathogenic. Phew!

- Microbes are mis-understood.

You should become experts and tell everyone about it
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But mlcrobes are also useful' *
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' ' Carbon in
plants
CO,in atmosphere Respiration ' Ingestion/
digestion
Respiration of animals Carbon in

animals Death

ll)cath

Carbon in
organic matter

lFossilisation

Burning Carbon in
fossil fuels

Respiration of composers




l’hotos\ nthesis

‘ : Carbon in
/ I |

plants
j I Ingestion

Without microbes, such as carbon-cyclers and
hitrogen-cyclers, we would not have any food.

‘ lueatn !
Respiration of composers Carbon in

organic matter

lFossilisation

Burning Carbon in
fossil fuels

| CO, in atmosphere ~_ Respiration




PhotOS\ nthesis

F Carbon in
1 I |

plants
j I Ingestion

Without microbes, such as carbon-cyclers and
hitrogen-cyclers, we would not have any food.

| CO, in atmosphere |

Respiration

We'd also be up to our necks in our own waste.
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lFossilisation

Burning Carbon in
fossil fuels
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= ....BUT, MOST ARE NOT PATHOGENS, AND ARE VERY USEFUL
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Deep-sea,
hydrothermal

vents
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...it would be disastrous...



...it would be disastrous...

...but not the end of the world.



But if we
accidentally
poisoned the
last two species
of ammonia
oxidizers,

that would be
another
matter.




But if we accidentally
poisoned the last two
species of ammonia
oxidizers,

that would be
another matter.

IT COULD BE HAPPENING

RIGHT NOW, AND WE
WOULDN'T EVEN KNOW




And so,

microbes are useful!



Why would you want to

study Microbiology:

e |f you understand how a microorganism 'makes a living',
then it may be possible to understand at least two
further things:

e which role, and how big an impact, it has in
Nature, Medicine, etc

e whether, and how, it may be controlled in
human health, or even exploited for useful
purposes in Biotechnology




EXPLOITING MICROBES
Case Study

Using microbes to make

biogas from waste



The Anaerobic Digestion Process

® INACTIVE
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O sulfate-reducing bacteria

(Biogas)




Anaerobic Granules:
a unique phenomenon
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Anaerobic digestion



>4 @ Granular’ bioreactors:
. putting granules to work
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MICROBIOLOGY

WHAT YOU'LL
DO...

Microbiology Topics to be covered in
First Year Microbiology include:

* How and why we study microbes

* Meet the microbes: cells, organisms,
impact * Medical microbiology

* Ashort history of man and the microbe * Microbes and the food we eat

* The microbial planet: life at the extremes * Microbes for a sustainable world




MICROBIOLOGY

WHAT YOU'LL
DO...

Microbiology Topics to be covered in
Second Year Microbiology include:

e Semester 1 e Semester 2

* MI202: Lab Skills in Microbiology | °* MI203: Lab Skills in Microbiology |l

°* BO201: Molecular and Cellular Biology  MI204: Microbes and the Environment
°* BO202: Evolution and the Tree of Life




MICROBIOLOGY

WHAT YOU'LL
DO...

Semester 1
MI323: Food & Industrial Microbiology

MI1326: Microbial Genetics & Metabolic
Systems

MI3101: Microbial Genomics

Microbiology Topics to be covered in
Third Microbiology include:

Semester 2

MI324.: Immunology & Recombinant
Protein Technologies

MI322: Environmental Microbiology

MI325: Microbial Infectious Diseases




MICROBIOLOGY

WHAT YOU'LL
DO...

Final-Year Microbiology include: .

e Semester 1
* Major Research Project
« Scientific Communication .

« MI413: Problem-Solving °

Microbiology Topics to be covered in

Semester 2

Bacterial Pathogenesis
The Meaning of Life: Bioinformatics
Dynamics of Microbial Gene Regulation

Bioprocessors and Recombinant Protein Production
Host-Microbe Interactions

Microbial Ecosystems Services & Systems Biology
Environmental Biotechnology




YO U WI L L e THOSE CORE SKILLS WILL BE
RECOGNISED THE WORLD OVER FOR A
HAVE TH OS E VARIETY OF POSITIONS
P R I Z E D e YOUR SPECIALISATION e.g. in Microbiology
’

WILL STEER YOU TOWARDS A SPECIFIC

CORE SKILLS g

2024-2025 College of Science and Engineering



YOUR FUTURE in
MICROBIOLOGY

You will be part of the largest cohort of Microbiology
graduates from any university in Ireland or the UK

Galway microbiology graduates are recognised the
world over

I | HE R B N
2020-2021 College of Science and Engineering
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Tﬂ JOBS in MICROBIOLOGY
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® Industry: Food, Biomedical, Biopharmaceutical, Medical
devices, etc

® Research: Energy, Healthcare, Infection and Immunity,
Environment

® Compliance: Health and Industrial

® Health Sector: Med labs, etc

® Education: secondary and 3rd-level

I HE s B N
2020-2021 College of Science and Engineering
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— BE THE HOT JOBS IN

THE JOBS OF e BUT YOUR CORE SKILLS IN SCIENCE
THE FUTURE

WILL BE YOUR CALLING CARD
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