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# Context

>> Aerobic granular sludges is a promising
ernative to conventional activated sludge for
tewater treatment.

# Objective

y the main factors influencing the high
llity of Candidatus ‘Accumulibacter phos
nce in the metagenome of 46 granules f
ale aerobic granular sludges (AGS) sequ
h reactor performing N- and P-remova

The phosphate-accumulating organism (PAO) ‘Accumuliba
n found with significant abundance in AGS as well as in oth
ced biological phosphorus removal (EPBR) systems and is ge
ted with good EBPR performances.

he bacteriophages EPV1 and EPV3 have previously been detec
R reactor dominated by ‘Accumulibacter’ (1) and were suspec
esponsible for decrease in ‘Accumulibacter’ proportions and
horus-removal performance (2).

Bacteriophage infections may allow co-existence of losin
etitors increasing the genus diversity. It may also exer
ction pressure on the host, modifying the diversity

# Methodology

>>> The DNA extracted from 46 granules of
ur routine lab-scale AGS reactor was sequenced with
umina Mi-seq technology in paired-end mode.

> After merging overlapping pairs, sequences were aligned
Inst the NCBI bacterial genomes database allowing for multiple
ments.

The coverage of each strain was estimated by the normalized sum
nces lengths mapping to its reference genome. The estimated cov
enus was obtained by summing the coverages of strains belonging
enus.

Reads hitting 100 different regions were considered non-specific
ved for this analysis.

The relative proportion of each bacterial genus was estima
ed on its relative estimated coverage.

>> Non-mapping sequences were aligned against the
enomes of EPV1 and EPV3 phages.

# Genus proportions

The proportions of the dominant genus ‘Accumulibacter’ show a
Igh variability amongst the different granules (Fig.A).

>>> Only a part of this variability can be linked with the phenotype of
the granules (Fig.B and Fig.C).

enus estimated proportions in the granules B : Granule’s phenotypes

>>> Six different phenotypes of granules where
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# Correlations

‘Accumulibacter’ proportion is negatively 60 % -
correlated with most other populations, including

EPV1 phages.
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>>> The negative correlation between ‘Accumulibacter’ and
EPV1 suggests that ‘Accumulibacter’ is a host for this phage.
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C. Accumulibacter

>>> EPV1 also seems to affect Dechloromonas,

£
o 3 8
z © & Aromatoleum and Azoarcus.
EPV3 hoEE
Aromatoleum 3: E w \
D 8 3 & >>> Dechloromonas which % —
echloromonas ‘ QO 5 © . :
S E contains suspected PAO strains a oo —ansnoroogAR Y, SRR
Azoarcus .‘ I 8 x :
| e g £ Aromatoleum are less negatively
Nitrosomonas zZ £ 3 correlated with ‘Accumulibacter’,
.. (@)] . . . '
Rubrivivax @ ®c:z o < ) possibly indicating a concerted
EPV1 Lt g g , ¢ physiological role for these bacte
> o ®©® @9
Novosphingobium ‘ ‘ 2 2 5 § @ genera
c & <£
Sphingomonas ‘ 9 ‘ & 2 ¢ é
c X
Xanthomonas ‘ >‘<% '§ -g
3 o
Pseudoxanthomonas ) ‘ P 5 % o -
[ — (0]
Stenotrophomonas () .. % % é
S @® —
Acidovorax . C X ] = '§ 5 ad
o I —
Pseud ® 9
seudomonas ‘ ‘ . o0 ‘ o< # Principal Componant Analysis of the estimated gen - o
Burkholderia ‘ O ‘ C X ) ‘ . 3 proportions in the 46 granules clustured according t
h type, 2 axi h .
Ralstonia . P ‘ ‘ .’ phenotype, 2 axis are shown -
-0.2 0 0.2 0.4 0.6 0.8 1 >

# Correlation matrix between the 15 most abundant genera based on
estimated proportions and the number of EPV1 and EPV3 related sequences.

PV/1 related sequences suggest a phage attack
occuring in our lab scale AGS-reactor at samplin
affecting the bacterial community composition o
les.

These results suggest that phage attacks can infl
nunity compositions of the biomass and should
1erefore taken into account while studying the
ation of the bacterial communities compositi

>>> Study the functional gene pool of the AGS to increase
e understanding of the global metabolism in the granules and of
Ilm formation (QS, EPS production, toxine/anti-toxine systems).

Study the variation of the granule’s microbial communities and
genomes depending on the influent composition, from simple soluk
2 complex particulate organic substrates.

> Link these variations with reactors performances.
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een the different populations in the
les of our AGS-labscale reactor.

Acquire a better understanding of th
lonal role of these populations inside
ules.
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