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In nature, microorganisms thrive within complex ecosystems called microbiomes, where their collective capabilities surpass those of individual populations. Through bacterial
communication, involving metabolite exchanges and molecular signalling, microbial consortia achieve a division of labour, enhancing productivity and resilience against
environmental fluctuations. Over time, this communal living fosters stability within consortia, making them robust in diverse environmental conditions. Leveraging these
attributes, natural microbiomes from various ecosystems can be tailored to produce commercially valuable metabolites, such as biopolymers. Polyhydroxyalkanoates (PHAS),
biocompatible and biodegradable polyesters synthesized by select microbial species, offer sustainable alternatives to conventional plastics.

This proposal studied the evolutionary trajectories of natural microbiomes collected from distinct habitats towards PHAs-enriched consortia
subjected to specific selective pressure conditions.

Collection of sediments in different sites of Portugal Quantification of PHA by different microbiomes
(Gas chromatography)

MICROBIOME VSS (g/L) mgPHA/gVSS
Porto Brandao 6.60 £ 0.00 23.13 +£0.00
Dunes Plant Roots 6.20 = 0,00 125.88 £ 0.00
Porto Brandao Fossil Cliff Soil Dunes Plant Roots Corroios Marshland
(Costa da Caparica) (Costa da Caparica) (Costa da Caparica) (Seixal) Corroios Marshland 450+ 0.00 116.47 + 3.46
Fossil Cliff Soil 10.40 + 0.60 5.07 £ 0.45
Lake Water 9.60 £ 0.20 45.79 = 0.52
FEAST AND Willow Tree Soil 12.60 £ 0.00 2.18 £ 0.10
Lake Water Willow Tree Culture Lake (Brackish water - Mata dos Medos Forest FAM I N E STRATEGY i
(Costa da Caparica) (Lagoa Albufeira) Lagoa Albufeira) (Costa Caparica) 2 hyd raulic retention times Lake (bracklsh Water) 12.75+ 0,15 16.57 + 0.49
20°C Mata dos Metos 11.00 = 0.00 43.35 + 0.00
pH/ Rice Paddy Fields 11.35 + 0.55 3.50 + 0.35
Vegetable Garden 11.65 £ 1.45 77.43 £ 3.87
Sado Estuary 13.10 £ 0.00 30.56 + 3.81
Olive Moss 10.15 £ 0.35 95.44 + 0.00
River Sediments 8.10 £ 0.70 19.17 £ 0.00
Saline Sediments 11.75 £ 0.25 0.00 = 0.00
River Sediments (Coruche) Saline Sediments (Samouco) Soil Contaminated With Metals Soil Contaminated 9.00 + 0.60 4.06 + 0.04
(Serra d’Aire Candeeiros) . - . -
Genetic characterization of microbiomes
100% —— — — — — - = — — . =— E— Bdellovibrionota
90% . l — : = = = . | - — - E Deinococcota
80% i . ! == — . i . B i I . Tenericutes
- = . . - I Desulfobacteria
70% .
. . - — Gemmatimonadota
60% B I . = Myxococcota
50% m Bacteria

Planctomycetes

40% Patescibacteria
30% Chloroflexi
20% m Acidobacteria
’ I I m Verrucomicrobia
.. I N I B |
Cyanobacteria
« \ \ \ N
>
¥ > ,5@'

VN &N & QS & N N < < < < RN N N o
’bo Qs,bo OQQ:')\ QQ’C)\ N ,be \fbob K (>{\ K (}{{\ rSeQJ A (4 $ %O\ $%o\\ fsg?}\ S Q}\ @@bo ebo“) <<\Q>b . ab‘? Kbe(\ \6Q’Q \}),bﬁ\\ 3 ’b.‘&* ®069 @o(:) (QQJQ\‘? & (y\\"’) (QQ/ (a\\'% g (g) ’5&?’ - F irmicutes
CRICESR IR AN NN e SR &R P& S SEFSEEFSEFSEP PN . .
OQ? OQ)Q O&fg\ 5 @’b\ @’b& <<O(9 <<()6 $\\\ $\\\0 . \2)0 . (;Q$ bo‘—, X C,® Q ’b& fb& \Q\Q’ \@6 6O<</ bO‘(, O\\\\ O‘\\AQ/ (.)eb (.)Q'b\ (_)Q,b C—)Q’b\ \"b& \tb(o\ A ctino b acteria
06' 06 & OO ’b& (\Jb\ X% \"b ) (_,Q/ Q/Q x4 \"b 9 (ofb QQ} Q} . 'QQ/ ) (\Q/ (/O(\ g )
3 N ng’k {b@ Ny Q8 S AQ%% 4@4’5’ SNERS (,)’}\ ‘o’z}\ C)c')\\ C)é§(’ Proteobacteria
A 2

m Bacteroidetes

This project receives funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 101000733. This work was financed by national funds from FCT/MCTES — Fundacgao para a
Ciéncia e a Tecnologia, I.P., Ministério da Ciéncia, Tecnologia e Ensino Superior, in the scope of the projects UIDP/04378/2020 and UIDB/04378/2020 of the Research Unit on Applied Molecular Biosciences — UCIBIO and project

LA/P/0140/202019 of the Associate Laboratory Institute for Health and Bioeconomy - i4HB and within the Associated Laboratory for Green Chemistry (LAQV) (LA/P/0008/2020, UIDP/50006/2020 and UIDB/50006/2020). Marta
Catalao acknowledges FCT I.P. for PhD Grant 2023.02867.BD




