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Trimethylamine N-oxide: a ‘kosmotrope’
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New substrates prepared: dendrimeric OEG
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New substrates prepared: tertiary amine oxides
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Testing non-specific adhesion using plant genome
phage-A display library
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pfu bound to support

Results of non-specific protein adhesion tests
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Carbon normalised to gold (CPS)

XPS and water contact angle
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QCM study of lysozyme and fibrinogen adhesion to surfaces

Lysozyme 1 mM in PBS
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Tertiary amine N-oxide derivatised gold surfaces to control protein adhesion
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Flow cytometry: M. barkeri and 1 um PS beads
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Methanosarcina barkeri



Dimethylamino- and amine N-oxides
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rlazme decorated 100-200 um PS beads
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Fluorescence plate reader assay
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PS beads binding M. barkeri
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Methanogen cell envelope structures

Plausible interaction with hydrophobic cell envelope. Possibility of
more specific molecular interactions with glycoproteins.

For overview of archaea cell envelope structure see:

Putative cell envelope and adhesion proteins on the outer layer of
Methanobrevibacter ruminantium Leahy, S C et al. PLOS ONE 2010 5: e8926

Methanosarcina acetivorans cell envelope M. A. Arbing et al. Proc. Natl.
Acad. Sci USA 2012, 109, 11812-11817



Supports used for Anaerobic Digester

biofilm stabilization

Fixed support

PVC sheet media

Fabric web

Dispersed support

Polypropylene cylinders

Polyurethane foam

Advantage

easy install
low cost
no loss of material

easy install
no loss of material

excellent mixing
high surface area

excellent mixing
high surface area

Disadvantage

- fouling if rag removal
inadequate

- prone to brandling
worm blooms

- media loss
- maintenance of aeration
system

- media loss
- maintenance of aeration
system
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High-throughput 16S rRNA sequencing of
surface bound microbes

Extracted from microbes:
- In farm scale digester liquid

- On polyurethane foam surfaces suspended
In farm scale digester

- Cattle rumen solids
- Cattle slurry lagoon

Sequences searched using QIME pipeline
against greengenes 16S RNA database to

identify bacteria and archaea

D A Dobrzanska, C G Dowson, P C Taylor, A Marsh, manuscript to be submitted.
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Bacteria from cattle slurry at phylum level
using16S rRNA sequencing

Percentage /100x
o o o o o o o o o
o = N W 1N n [ N 00 © =
. o . n . I L i Il Il Il Il 1 ]
nwwww T
22 yEy ac
TRERRT6,
2222200
wwwww ~o 9
L "o
T T T LA
82828 392
BAERSBES
o g 3P 5%-%
Rz ABRETES
TR v R Q
"EE 88
53
~C
A3
Zp
2]
-85
0n3$
-0 0
H‘J
Firmicutes
Chloroflexi Proteobacteria Tenericutes
(wastewater treatment tanks)
Planctomycetes Spirochaetes

D Dobrzanska, PhD Thesis, 2014




Archaea at phylum level from 16S rRNA
sequencing
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Archaea at genus level from 16S rRNA
sequencing
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Autoclaved polyurethane surface chemistry
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Measuring amines exposed at surface
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Summary

e Studied a wide range of substrates and derivatives at
interfaces and demonstrated utility of tertiary amine N-
oxide as a protein resistant functional group

eFound uncharged surfaces preferentially attract a
prototype methanogen, M. barkeri, possibly interacting
with glycoproteins set in a hydrophobic cell envelope

e PU foam attracts a unique set of microorganisms,
including methanogens from a large scale anaerobic
digester
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