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Taxonomy



Prokaryotes Eukaryotes

Golgi
apparatus

Mitochondrion

Perixosome

ouch
endoplasmic
reticulum Nucleus

@ Pelice | @ Nucleus | @ Chloroplast | @ Flagellum
© Eyespot | @ Contractile Vacuole ©Byjliscom

STRUCTURE OF KINGDOM FUNGI @BYUs @owys

Cytoplasm —

Flagellum
Ribosomes membrane

Nucleoid (DNA)

@ Nucleus | @ Endoplasmatic | @ Cytoplasm | @ Golgi Apparatus
Reticulum
© WMitochondrion | @ Ribosome | @ Lysosome | @ DNA

@ sporangium | @ Spores | @ FoodSource | @ Hyphae @ Cell Membrane




Climate Change in the Ocean



Greenhouse Gas Emissions

e Greenhouse Gas: Gases that trap heat in the
atmosphere by reflecting IR radiation back to the

surface
o Carbon dioxide (CO2)
o Methane (CH4)
e Greenhouse Effect: The natural warming of the
earth due to the reflection of IR radiation by
greenhouse gases

e CO2isthe most prevalent greenhouse gas
o Decomposition
o Respiration
o  Burning of Fossil Fuels
o Deforestation




Ocean Acidification
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Bleaching of fire coral in Bermuda (XL
Catlin Seaview Survey)




Impact on Phytoplankton



Phytoplankton

cyanobacteria diatom dinoflagellate green algae

e Phytoplankton are microscopic organisms that live in fresh- or salt water
environments
e Some phytoplankton are bacteria or protists. Most are single-celled plants.



Ocean Food web

e Food Web: Way of conceptualizing
predator-prey interactions

e Phytoplankton are at bottom of
food web

e Effectsin this population
reverberate to apex predators

e Phytoplankton decrease means
instability for all organisms in the
food web

e Climatechangehas adirect effect o o v orvoto. a1 resenes
on this




Iron as a Fertilizer

e |ron=Energy

e |ronconcentrationis
decreasing in the ocean by 1%
annually

e Trials have been conducted
dumpingiron into the oceanto
boost this vital nutrient.
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Why Iron?

e Usinglron as afertilizer increases
phytoplankton population

e Greater phytoplankton
population = greater
photosynthetic activity

e Greater photosynthetic activity
would strip more CO2 from the
atmosphere, combating the
problem of global warming.




Our Solution



Improving Iron Consumption Efficiency in Cyanobacteria

Limited Fe®* availability

e Our project will modify cyanobacteria
with genes related to iron consumption

e Wereason that bringing together the
genes into one strain it will enhance the
ability of phytoplankton to grow in
varying ocean conditions that are low in
iron.

e Hopefullyit will lead to anincrease in
photosynthesis of phytoplankton.

= Phytoplankton, not to scale




Controlling the Growth of our Cyanobacteria

We designed a kill switch, a gene
that is like a self destruct
function for living things.

This kill switch is iron sensitive,
so that if the iron concentration
gets too high, the phytoplankton
will begin to die.




Cocaine in the River Thames



Our school is located right on the bank of
the River Thames - we thought it would be
important to do a project on species

conservation |




The European Eel

1. Numbers have declined by
90% since the 1970s

2. They arecritically
endangered *duetoa
decrease in their
reproduction rates

3. River pollutionis afactor
involved with these
decreasing rates
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e Cocaine molecules are not fully metabolised in the body and once in the London
sewage system, cocaine molecules aren’t fully removed

e 30ng of cocaine remains in the effluent flow and causing severe damage once in
the River Thames

e The cocaine causes severe damage to the eels’ skeletal muscles which may
result in rhabdomyolysis

e Thisdamage changes the eels’ breeding path resulting in a decreased
reproduction rate



Our Solution



Circuit design

e We will use a genetically modified E. coli containing a constitutive
circuit for Cocaine Esterase
o Cocaine Esterase is the key enzyme in breakdown of Cocaine molecules
e We planto use a hypoxia kill switch which would prevent our
bacteria from infiltrating external ecosystems



Sewerage Location

e We plan to place our circuit on the lamella
clarifiers in the sewerage system as this is where
the flow rate is lowest

e This means high contact time between our
circuit and the sewage

e Our circuit then can breakdown the cocaine
molecules in the sewage preventing them from
being released into the river




What can YOU do to help?



Don't pollute rivers
o  Throw away rubbish in marked bins not the water
o Do not dump chemical waste into the rivers

Keep aware of the endangered species in your
area
o  This project was important for us and if you feel

something is personal to you you'll be more likely to
make a change

Teach about the issues
o Make sure your friends don’t pollute

Donate to charities which support endangered
species and work to prevent their extinction
Keep track of projects such as iGEM projects
which aim to tackle world issues creatively




What You Can Do

e Don'tthrowtrashinthe
sewage management
systems

e Support fundraisers

e Postonsocial media

e Start conversations with
friends and family

e Educate yourself

e Be mindful of your carbon
footprint




We think it’s really important to teach about
synthetic biology so we’ve made a video to
teach about 1IGEM in school and hope to hold
a Q&A session w1th the younger children




We also spoke to several companies who
work to help endangered species and spoke
to Thames Water to understand the
sewerage system and where we can
implement our project |
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