Algal Research 91 (2025) 104250

Contents lists available at ScienceDirect

research

Algal Research

journal homepage: www.elsevier.com/locate/algal

Check for

Microalgae-associated Stenotrophomonas maltophilia enhances lutein e
production and biostimulant activity in Monoraphidium sp.”™

Jodo Artur Camara Manoel ***, Karolina Sterbova ?, Mohit Kumar Saini €,

Daniela Barcenas-Pérez *-”, José Cheel ”, Tomas Grivalsky °, Gergely Erné Lakatos,
Martin Lukes °, Petra Urajova”, Alice Ferreira “, Daniel Figueiredo ®', Lufsa Gouveia ®",
Jiff Masojidek *-°, Kumar Saurav ™

@ Laboratory of Algal Biotechnology, Centre Algatech, Institute of Microbiology of the Czech Academy of Sciences, Novohradska 237, CZ-37901 Trebon, Czech Republic
Y Faculty of Science, University of South Bohemia, Branisovskd 1760, 370 05 Ceské Budéjovice, Czech Republic

¢ Laboratory of Anoxygenic Phototrophs, Centre Algatech, Institute of Microbiology of the Czech Academy of Sciences, Novohradska 237, CZ-37901 Trebon, Czech
Republic

9 Laboratory of Photosynthesis, Centre Algatech, Institute of Microbiology of the Czech Academy of Sciences, Novohradska 237, CZ-37901 Trebon, Czech Republic

€ Laboratorio Nacional de Energia e Geologia — LNEG-UBB — Bionergy and Biorefineries Unit, Estrada do Paco do Lumiar 22, 1649-038 Lisboa, Portugal

f GreenColLab - Green Ocean Technologies and Products Collaborative Laboratory, CCMAR, University of Algarve, Campus de Gambelas, 8005-139 Faro, Portugal

ARTICLE INFO ABSTRACT

Keywords: Photosynthetic organisms like microalgae can collect solar energy and transform it into biochemical compounds
Quorum sensing ) as other forms of energy that can be utilized in metabolic processes. In nature, microalgae coexist with bacterial
Molecular networking communities and may maintain a symbiotic relationship. In the current study, a heterotrophic bacterium,
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Stenotrophomonas maltophilia was isolated from the phycosphere of a cold-adapted green microalga Mono-
raphidium sp. (further abbreviated as Monoraphidium). By using advanced liquid chromatography-high-resolution
tandem mass spectrometry (LC-HRMS/MS), we were able to detect homoserine lactones (HSLs): 30HC12-HSL,
30HC10-HSL, 30HC14-HSL, C10-HSL, C8-HSL, and OC14-HSL, produced by S. maltophilia. Further, the role of
this bacterium in establishing intricate relationships and its implication on biotechnological potential was
evaluated. Significant improvements were found in the lutein production of the Monoraphidium culture with
bacterial supplements, achieving about 19.3 + 0.88 mg g~ ! DW of this carotenoid compared to 13.7 + 1.87 mg
g’1 DW in the control, which represents an increase of about 40 %. Furthermore, the biostimulant potential of
Monoraphidium was evaluated using the germination tests with tomato and barley seeds. A higher germination
index was observed with improvements of 55 % in tomato and 110 % in barley, respectively, as compared to the
control culture, which was related to the microalgae’s growth stage. The role of the bacterium was evaluated in
how the intricate relationships with the microalgal culture can affect its biotechnological potential (e.g., bio-
stimulant activity and lutein production). The current work expands our knowledge towards designing an effi-
cient polyculture based on complementary traits and metabolic potential to maximize the yield and bioactivity in
algal biotechnology.

1. Introduction significantly contributing to the planet’s carbon cycle [1-3]. Recently,

microalgae have become important sources of essential compounds such

Microalgae (predominantly eukaryotic unicellular microorganisms) as lipids, proteins, carbohydrates [3], and other bioactive metabolites

represent a diverse group of photosynthetic microorganisms found in [4,5]. Most of the biotechnological studies are aimed at optimizing

habitats such as oceans, lakes, and soils. They play a vital role in Earth’s abiotic factors such as light, temperature, and nutrients, thus improving
ecosystems by producing oxygen through photosynthesis and biochemical composition [6,7].
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