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Anaerobic digestion

e Similarities in the
biochemical process

* Complex microbiome
and many uncultured

* Anaerobic digestion of
organic matter is the
largest biogenic source
of methane on Earth

The Biochemistry

1 Hydrolysis
Complex organic
molecules to soluble

2 Acidogenesis

Small organic molecules
to fatty acids

3 Acetogenesis

Conversion to acetic acid &

complex organic matter
Carbohydrates, proteins, fats

soluble organic molecules
sugars, amino acids, fatty acids

=

Volatile fatty
acids

CO;

4 Methanogenesis

Final conversion to methane
[CH4]

acetic acid

A H, CO;
4
CH, + CO, :

Methane + Carbon dioxide
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Anaerobic digestion

* Analyzing Anaerobic Digestion considering the microbial
composition as a black box is like playing a chess match
without knowing the pieces
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Functional representation of the AD

microbiome
Anaerobic digestion food
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Genomes reconstruction

* Importance of reconstructing genomes...

* a puzzling view of the subject is making
difficult to clarify his identity...
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Genomes reconstruction
* Once reconstructed the full picture...

* you can have a more clear view of the subject...
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Genomic reconstruction

* This is why reconstruction of Metagenome
Assembled Genomes (MAGs) can help to define
microbiome composition an functional roles...

gnm

. Assembly Binning {/'\(\‘ ) {»\\

Shotgun reads Scaffolds Metagenome Assembled
Genomes (MAGs)
mO EN
.Q.‘F‘O.'.;‘l.u:
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MIiIGA database

A dedicated MiGA database was developed for making all the
information available to the scientific community

* were http://microbial-genomes.org/projects/biogasmicrobiome
* taxonomy and genomic characteristics of each species

© biogasmicrobiome €
Datasets: 1635 references
Last updated 19 days ago
Reference datasets )
Query datasets Q
> Running @

> Complete @

Upload new dataset

methanoculleus

METABAT AS10tIHZTH 381
Taxonomy: d: Archaea » ... » g: Methanoculle
Updated 2 months ago.

O METABAT AS19%jrsBPTG 12
Taxonomy: d: Archaea » ... » g: Methanoculle
Updated 2 months ago.

METABAT AS19jrsBPTG 18
Taxonomy: d: Archaea » ... » g Methanoculle
Updated 2 months ago.

METABAT AS19jrsBPTG 32
Taxonomy: d: Archaea » ... » g: Methanoculle
Updated 2 months ago.
O METABAT AS20vsBPTH 14
Taxonomy: d: Archasa » ... » 5: Methanoculleu
Updated 2 months ago.
O METABAT AS20ysBPTH 159

Taxonomy: d: Archaea » ... » g Methanoculle
Updated 2 months ago.

O METABAT AS21ysBPME 11
Taxonomy: d: Archaea » ... » g: Methanoculle
Updated 2 months ago.

O METABAT AS22ysBPME 199

[Ref] ) METABAT AS20ysBPTH 14
Updated 2 months ago

Taxonomy

d: Archaea

p: Euryarchasota

o Methanomicrobia

o Methanomicrobiales

f2 Methanomicrobiaceas

g Methanoculleus

s: Methanoculleus thermophilus

AM] classification

ANI clade

= Taxonomy

= Distances
The closest relatives found by MiGA in the database were METABAT AS22ysEPME 199 (80.88% AAl) and
METABAT AS23ysBPME 211 (80.14% AAI).

Genome relatedness @
AAI table

@ haai db, aai db, or ani db
@ Learn more 3 months ago

= MyTaxa Scan
£ Ribosomal RNA (small subunit)
£ Quality (essential genes)
Completeness ([ o625 (very hizh)
Contamination ] 3.8% (very low)
quality [ 77.2% (high)

Genes commonly found in Bacteria and Archasa detected:
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Relative abundance
In most samples these taxa represent 2-3% of
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Metabolic reconstruction

Evaluation of their gene content suggests:
Ability to synthesize nucleotides (not all the phyla);

Relevant number of glycoside hydrolases and glycoside transferases
(particularly in Candidatus Dojkabacteria and Candidatus
Magasanikbacteria) -> degradation of some polymeric substances

The presence in some species of the «phosphate acetyltransferase-
acetate kinase pathway, involved in the conversion of acetyl-CoA to
acetate» -> production of acetate

Absence of pathways involved in amino acids and lipids biosynthesis ->
proteins and lipids scavenging from the environment

Presence of numerous proteases and transaminases -> salvage amino
acids from environmental sources
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New Results

The anaerobic digestion microbiome: a collection of 1600 metagenome-
assembled genomes shows high species diversity related to methane production

Stefano Campanaro, Laura Treu, Luis M Rodriguez Rojas, &' Adam Kovalovszki, Ryan Ziels,
Irena Maus, & Xinyu Zhu, Panagiotis G Kougias, "' Arianna Basile, ©=' Gang Luo, ' Andreas Schliiter,

Konstantinos T Konstantinidis, ©= Irini Angelidaki
doi: https://doi.org/10.1101/680553
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A network of laboratories to study
the AD system

To deal with the complexity of this metagenomic study we
are forming a network of laboratories from Denmark,
Greece, Spain, Germany, China, USA, Canada...

...and more collaborations are welcome!
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CRIBI Biotechnology Center

CRIBI is an interdepartmental Biotechnology
Center located at Padova University

22 different research groups of 14 different
ARPRHENEEFR ated to research

- Next generation sequencing;

- Proteomics

- Microarrays, real-time PCR,
digital PCR

- Peptide synthesis

http://www.cribi.unipd.it/ o\ ;

......
_— e T
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Thank you!

Stefano Campanaro

Department of Biology, CRIBI
Biotechnology Center, University of Padova
stefano.campanaro@unipd.it

https://sites.google.com/site/stefanocampanaro/

http://genomics.cribi.unipd.it/main/ngs-sequencing-service/b
ioinformatics/
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Genome size

MAGs genome size according to
taxonomic assignment

associated to MAGs belonging
to some phyla suggests that g

essential gene sets has to be
revisited

The low completeness ﬂ éﬁ - T. *”
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