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Introduction Summary of metabolic model

Candidatus ‘Microthrix parvicella’ (henceforth referred to as ‘Microthrix’) Based on the annotation of key pathways the main features of the
is a Gram positive, filamentous member of the Actinobacteria (Fig. 1). It proposed metabolic model for ‘Microthrix’ in activated sludge is
is observed in activated sludge wastewater treatment plants where it is summarised as follows (Fig. 3).

often associated with the poor sludge separation problems known as
‘bulking’” and ‘foaming’ (Fig. 2).

Anaerobic conditions:
« Uptake and storage of lipids as intracellular triacylglycerols (TAGS).
* Hydrolysis of polyphosphate provides energy for carbon uptake and

DeSpite the Im pOrtanCe Candidatus'Microthrix parvicella' st. RN1, X93044 S tOrage
‘N v’ : : Candidatus'Microthrix parvicella' st. DAN1-3, X82546 -
of Microthrix little  1s 4[(] Candidatus'Microthrix parvicella' st. Ben43, X89774
' Candidatus'Microthrix parvicella' st. EU18, DQ147280 : . - .
known about It_S [ Candidatus Microthrix calida' st. TNO1-1, DQ147281 Aerobic/anoxic conditions:
physiology and why it ey . Stored TAGs are utilised via the B-oxidation pathway, ethylmalonyl-
thrives In these |~ Ferrithrix thermotolerans, AY 140237 CoA pathway and TCA cycle providing energy and carbon for growth
treatment p'antS; an —llumatobac{erﬂuminjs AB360343 and cell maintenance
improved understanding [ Dietzia marts, X7929 i '
- Tsukamurella spumae, Z37150 * Phosphate Is taken up and stored as polyphosphate.
' ' ' — Mycobacterium phlei, AF480603
:(S “ktely to pr_OVIdfe tthe — Gordonia amarae, X80635
e O Improvin uture — Millisia brevis, AY 534742 Proton transport
y P . J Nocardia asteroides, X806606 . L_pyrophosphatase
control strategies. Rhodococcus erythropolis, X81929 *
— Tetrasphaera jenkinsii, DQ007321
A . 210 Trichococcus flocculiformis, AJ306611
M —

Fig 1. 16S rRNA gene ML phylogenetic tree of ‘Microthrix’
T0 deve|op a putative Isolates and selected related sequences.

) .- Glycerol<,
AY
\
\

\

\
\
\

. metabolic ~ model  to =\ e wanarey Sl H © < ( /
explain the success of Lo TN “ A G

-1/ -
N /AR

-

‘Microthrix’ under the
dynamic conditions of
activated sludge
treatment (Fig. 3).
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« An almost complete
genome Of ‘Microthrix’
strain RN1 (Fig. 1)
was obtained using

the 454 sequencin
4 9 Fig 2. Gram stain micrograph of the biomass from an
method. activated sludge plant dominated with ‘Microthrix’.
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* Annotations were made with the MaGe platform (Genoscope) for
the key metabolic pathways, entailing the carbon, nitrogen and
phosphorus metabolism.
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Summary of key pathways

Pathway

Central carbon metabolism

Oxidative TCA cycle Yes Propionyl-Con iy s

Reductive TCA cycle No 2 o

Glyoxylate shunt No oot aceion < vencon oo L

Ethylmalonyl-CoA Yes Polyphosphate ¥

Glycolysis EM Yes 2l

Glycolysis ED No

Gluconeogenisis Yes

Fermentation No E;Sdz.eDvlva;gsrtaer\:\Vr;tztrlct:rzztr:\nn;strﬁisfttehrsse.nergy and carbon metabolism of ‘Microthrix’ in activated

Polyhydroxyalkanoate synthesis No Closin g remar Ks

Glycogen synthesis _ NO * As indicated by In situ data the ‘Microthrix’ genome Iindicates that it Is

Polyphosphate synthesis Yes a lipid specialist.

Triacylglycerol synthesis Yes .

Denitrification  The annotated genome provides the foundation for —omic based

Nitrate (NO, -) — Nitrite (NO,,) Yes me_thods sgch as transcriptomic and prot_eor_nic s_tudie_s th_at vinI

Nitrite (NO,) — Nitric oxide (NO) Ves valldgte this model and provide further Insight into Iits In situ
physiology.

Nitric oxide (NO) — Nitrogen (N,) No

Table 1. Summary of selected pathways in the ‘Microthrix’ genome.  The annotation analysis of the ‘Microthix’ genome IS an ongoing
project.
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