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Organisms in nature adapt and evolve to
thrive in their environment...

..Iincluding ‘eating’ plastic waste (slowly)
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Plastic degrading organisms
make specialised enzymes
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Some bacteria think plastic is fantastic
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Bioplastic degrading enzymes
* Bioplastics are made from renewable

materials — lower net carbon emissions
 PLA, PBS/PBSA, PBAT, PHA/PHB

‘biodegradable’ and ‘compostable’...
under specific conditions

Bacteria and enzymes to
enhance bioplastic composting
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Bioplastic degrading enzymes
* Bioplastics are made from renewable

materials — lower net carbon emissions
 PLA, PBS/PBSA, PBAT, PHA/PHB

‘biodegradable’ and ‘compostable’...
under specific conditions

Bacteria and enzymes to

enhance bioplastic composting "
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Optimising bio-plastic
degrading enzymes
Temperature tolerance
High activity
Stability and longevity

Solvent tolerance
plastic specificity

Usmg englneermg biology technlques
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Optimising bio-plastic
degrading enzymes
Temperature tolerance
High activity
Stability and longevity

Solvent tolerance
plastic specificity

Using engineering biology techniques
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Project approach

Enzyme Enzyme Enzyme
|dentification Characterisation Engineering
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Data-mining for enzymes with
high temperature tolerance

Microbes living in
high temperature environments make
thermal tolerant enzymes




@

Data-mining for enzymes with
high temperature tolerance

Microbes living in
high temperature environments make
thermal tolerant enzymes




@

Characterising newly
identified enzymes

* Thermal tolerance
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Engineering bioplastic
degrading enzymes

Accelerating the natural evolution process
in the lab...

Progenitor variant with enzyme
Microbe living with better at eatmg plastic *

plastic waste

Survwal advantage —

faster/more reproduction
Reproduce \




@

Engineering bioplastic
degrading enzymes

Accelerating the natural evolution process

Microbe living with
plastic waste

* Reproduce

in the lab...
Progenitor variant with enzyme
better at eatlng plastic *

Survival advantage -

faster/more reproduction
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Enzyme production

Hit identification

Optimized
biocatalyst

Natural
enzyme

Computational algorithms
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