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Anaerobic digestion

ORGANIC POLYMERS
proteins, polysaccharides, lipids

hydrolysis (acidogenesis) ‘

OLIGOMERS & MONOMERS
/ amino acids, sugars, fatty acids

fermentation l

INTERMEDIATES
propionate, butyrate, alcohols

.——== agcetogenesis
---------- methano Sis &

4H, + CO, = CH, + 2H,0 ~ / CH5COO" + H,0 = CH, + HCO5
4HCOO" + 4H*—> CH, + 3CO, + 2H,0 4RCH5 + 2H,0 = 4RH + 3CH, + CO,
CH5OH + H, = CH, + H,0



Measurement approaches

The central dogma
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metagenomics
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metaproteomics

metabolomics

E NIVERSITY

4}'4 U S
&Y o Jork
&

PROS CONS

stable presence not activity
copy number

activity related unstable
copy number

activity related complex
responsive to rapid changes
rapid changes complex

challenging analysis
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In situ biomethanisation
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Feed-rate dynamics
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Feed switch at scale
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Methanogen changes

Basingstoke THP - Amenonia and ViA

3700
Methanosaetaceae Methanosarcinaceae
5000
\

10'n 1 1

4 NoDE 11751 length_18253_cov_223 10 § NoDE 2989 tength_42600_cov_438 10 3 NobE 29727 length_8969_cov_552 0 AAMMonia starts at 750, and settle#
UL | 19 GO 20 A, 206D 1000 87 cov:763.5+/-83.3, 2572.0kb 1000 208 cov:755.5+/-84.7, 2909.7kb at 2750 mg/l insta b||lty at

F| Gobsaliaa 1 ccws2.9+/3.0 1 cc% 407421 g 11500 | ]
10,1: 80.68%: Methanosaetaceae 10 ,] 94.25%: Methanosaetaceae 1 ,] 100.00%: Methanosarcinaceae ;"u mg/ 5

E -1 -1 H

3 3 E 5 .

3 E E 3

b - - .
10-25 107 — 102 !'W ; 1500 4 I\.' '.V i 7

E = R A,
1074 10 104 h i s v

E s s 1,000 |
10"'% 10"‘; 1°’4; 1 f f

] E E e S —VFAsstart at 500, peak;
10~ A\ M,

T e thensettleat1200mg/lVFA/TA

0 ' !
W Y TP LY ;
& i A Y O W P P & \'*.° & ol o ;\“ of . ;?
& o o U & g _@5
PP A A 4 S A i A i f;‘ S

—gester | AMmonis s Digeiter 2 AMmons e = Oigester | VIA = = Digeiter 2 VA



UNIVERSITY
Future work - BONCAI M

Starved inocula 1.00 —-
A Incubation with HPG Uptake into cell HPG substitutes Met Detection of HPG- Protein-synthesizing cells are fluorescent l B
- containing proteins ]

$ ~afyy000006c0- ~&x00000800- t- 0.90 -
Eé HPG N, “Cy  newpeten NCHGEEEGEEE) ~ newPotn [T g 52 . ;

@ | B ) - ~cao00X0- 0803
o oldprotein o =i *N’N‘N old protein ! . H - ]
S o s y “T"After nonanoic (C:9) spiki ]

OH 4P~ OH 4 9) spikes 0.70 3-

B BONCAT 16S rRNA-targeted FISH Identification i 0.60 —: -
labeled cells of active cells o C:9 1
non-target .

*cencvcer 0.50 -
. AGAUGGCAAGTGCALC cccmuuu BONCAT(+) FISH(-) T — 5 - :
%f%;ﬁi = % ﬁ\%‘é BONCAT(-) FISH(+) z - ]

@  ACAUSSETSISTIGeeeeST .| 24 h post addition 0.40 —-
- target rRNA J .
= r : e i C2. .c4 C:9 0.30
BONCAT FACS Cell lysis & MDA 16S rRNA H Genome sequencing, Draft assemblies } o C:3"cs L ]
labeled cells gene screen | assembly & QC . | pe— — ]
) ( ) ) 0.20 3
g CCVGTCAGTACCGAC! - \-/ — g E

ATEEN = R, ) | T TE
%yﬁ H GTACCGACTACTGAATATAG { 1~ H A ]
§os H GTACCGACTACTGAATATAGT . E , c:2 % IC:Q 1
L A ] lcﬁ | I 0.00 —

£ C4 . & dLbX‘ 16“‘
B NO
. 3 T o o(\a(o\ (o 'b‘p

Hatzenpichler et al (2016) PNAS 113:E4069-78 Yumechris Amekan



Future work - Metabolomics

I R
XN PE [y w
PC1
33.1% 4 . . .
» ’ w b
o || g8 % o v i%
& ®|rbs F | e
L ¥ % £
ey _— [ S -
1% e i i
® PC2 rd ?
H p 15.1% | i/ “'S
1 W [ s ¢ g
1Lt 3 P |l B
= v -
" 'S PC3 0, F
W ], E g bo,
ks A + Fa 6.7% Vi ¥y
Les facr OB Lt o s, .
" " - 4
- v -
5’*; o |5 1 Fis
o] G| L 4 :Cexg/n £ J‘
o7 P e e < - Tog W
§— \;f & i Y?, ;g % 15 “s
"y ¥ || o
% w vy w %
SR el Lo o S PCS5
[ [ S w 42%
v 3\; ‘T»vv 3‘:7
o | om0 s soom o 5000 soom 20 200 1000

5000 0 50000

50000 0 50000 150000

20000 20000 60000

0000

PC2(15.1%)

100000

-100000 -50000

-150000

Scores Plot

50000
L

O
0o

@Q)g%)é)
Single ’

communities

8
@%Cjo

o)
cP@

Bo

ot

QC samples

T T
-150000 -100000

Sarah Forrester

T
-50000

PC1(331%)

T
50000

T
100000




Thanks

Yumechris Amekan
Kimberley Barnes
Jane Bertram
Annabel Cansdale
Sarah Forrester
Louise Grimble
Charlotte Head
Nathan Innard
Oliver Noble
Ornrumpha Sethanunt
Avril Strachan
David Willey

Luna Yuan

Previous

Anna Alessi
Joshua Hope
Henry Nicholls
James Robson

Matthew Reilly
Luke Saye

Collaborators

Southampton Teesside
Sheffield Hull

Lutra Amur Energy
United Utilities

Anglian Water

Yorkshire Water

Biology Workshops
Genomics & Bioinformatics
Metabolomics & Proteomics

Mathematics
Chemistry
Environment & Geography

L I=»
Prldoth.:km ‘ Biore:e/wables
-4 . 0 | 0 BIOVALE Development Centre

Plants « Processes

“ope) UNIVERSITY

A /

EPSRC

Engineering and Physical Sciences
Research Council

[l THE ROYAL
@l SOCIETY

95 BBSRC

blosaence for the future

YorkshireWater

Clearfle au




