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Table s1: Primers used for the V4-V5 amplification and the associated PCR program.

Bacteria

515¢f

Forward primer GTGYCAGCMGCCGCGGTA

928r

Reverse Primer CCCCGYCAATTCMTTTRAGT

------ X32------
98°c  20s
Program 65°c  40s
72°c  30s
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Clustered Image Map of cyanosphere associate at bloom
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Figure s1: Clustered Image Map of the OTUs selected by sPLS-DA on the attached fraction.
CIM is a hierarchical clustering based on the OTUs contribution levels of the attached fraction, with samples in rows coloured according to the
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Table s2: Distribution of discriminating OTUs in the 3 phases: growing, declining and end of bloom.

For each OTUs, we searched if their known to have relevant features in environments.

Observation_name Phylum Class Order Family Genus Features References
Cluster_3874 Chloroflexi i - - - - -
Cluster_1012 Candidate WPS-2__[unknown class. - - - - -
Cluster_1422 Polyangia - - - - -
Cluster_2039 Chiti N B B
T Gaiellales - - - -
Chloroflexi Chloroflexia - - - -
Acetobacteraceae - - -
Belnapia - -
Chiti Chiti Cnuella - -
E & Cnuella - -
Bacteroidota Bacteroidia Chitinophagales Chiti Flavitalea - -
Bacteroidota Bacteroidia Chiti Chiti - -
Candidatus - -
Rhodobacterales Rh imi -
Alphapr - -
Thermoleophilia - -
Bacteroidota Bacteroidia B - B
Bacteroidota Bacteroidia q Rudanella - -
Sutterellaceae - . -
|Nitr Ammonium oxidizing bacteria Pertti et al., 1984
cf e Associate to other bacteria in process of jown organic C Liu et al., 2014
Chitinophagales Chitinophagaceae Flavisolibacter Associate to other bacteria in process of denitrification ; Breakdown organic C Liu et al,, 2014
Bacteroidota Bacteroidia Chiti Chiti Flavisoli Associate to other bacteria in process of denitrification ; organic C Liu et al, 2014
Chitinolytic activities Ravin et al,, 2018
Chitinolytic activities Ravin et al., 2018
Consuming lipids ; Foam formation |Klein et al., 2007
Pr Dx of complex organic matter~t Yoon and Park., 2006
Sphingomonas D of ; refractory organic Valeria et al., 200 hite et al., 1996
P i ion of refractory organic cor Valeria etal.,, hite et al,, 1996
of refractory organic Valeria et al., 2006 ; White et al., 1996
of i refractory organic Valeria et al., 2006 ; White et al., 1996
D ion of in ;. refractory organic Valeria et al., 2006 ; White et al., 1996
Ig D of NH4+ Ouyang et al., 2017
it C Degrades lincomycin Lei et al., 2022
| i | - Denitrificati Jia et al., 2019
Rhodobacterales RE Paracoccus i ; Biofilm formation Kumar & Spiro, 2017
C c and ifi Wu etal, 2018
0; Denitrifying bacteria Ishii et al., 2017
B Dominant in a partial / Degrade complex organic Guo et al., 2020
|Rhizobiales Beijerinckiaceae - Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
P izobi Beijerinckiaceae - Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
acteroidota Bacteroidia Chiti Chiti Fer Hydrolizing organic matter Lim et al., 2009
i il - Involved in ANAMOX process |5_Hve|ra etal, 2021
Deil Deinococci D¢ Metal reduction / production of particles Chen et al., 2017
Dy Deinococci D Metal reduction / production of particles Chen et al., 2017
- - N fixation Barka et al., 2016
P C C Nitrogen fixation Kumar & Gera,, 2014
Abditibacteriota___| Abditibacteria Abditibacteriales Abditib Abditibacterium Optimized for survival in low-nutrient habitat ; Extreme resistane against toxic Tahon et al,, 2018
i C - Potential pathway-t Khan et al., 2002
C B Potential pathway-1 |thn etal., 2002
C Potential pathway-1 Xu et al., 2022
Luteimona of N20; D of OM of amylase, cellulose and chitinase) Finkmann et al., 2000 ; Zhang et al., 2015
Cor i Nocardiaceae Rhodococcus Recycling organic matter Bell et al,, 1998
i C L i Substrate uptakes and growth Kasalick_et al., 2013
- - Sulfite reduction Kadnikov et al., 2020
C Uptake / Storage : PO43_; C; NH3+ Props et al., 2019 ; Zuo et al., 2020
Gemmata Using C for C and energy sources Fuerst and butler., 2022
- Ability to chemical pollutants Zhou et al.,, 2014
P B 5 B
Cluster_2469 L i a_|unknown class - - - - -
Cluster_2703 Firmicutes Clostridia - - - - -
Cluster_774. - - - - -
Cluster_2788 Chloroflexi - - - - -
Cluster_2201 i Tt Gaiellales - - - -
Firmicutes Bacilli L Aerococcus - -
idi E a B B B
Bacteroidota Bacteroidia Chiti Chi Segetibacter - -
Bacteroidota Bacteroidia chif Chiti - -
i C C B B
C hil B B
C Dietzi Dietzia - -
P P - - -
P Pirellulaceae - - -
acteroidota Bacteroidia & - - -
i chi B B B
Chitis Saprospiraceae - - -
Bacteroidota Bacteroidia ium - -
Bacteroidota Bacteroidia ium - -
Bacteroidota Bacteroidia q Pseudarcicella - -
- o " - -
[sitanimonas - -
Algicidal properties against Meyer et al., 2017
Bacteroidota F F | Algicidal properties against Meyer et al,, 2017
P P P P - E i Quetal., 2022
Chitinolytic activities Ravin et al,, 2018
Degrade N-containing aromatic ; Anti-bacterial and fungal activities Riahi et al.,2020
Rhodobacterales Rh Paracoccus i ; Biofilm formation Kumar & Spiro, 2017
0; Massilia |Dissolve Phosphate ; Implicate in N and iron cycles in soil Zheng et al., 2017 ; Peng et al., 2019
Bacteroidota idia [ Dominant mi isms in a partial nitrifi / Degrade complex organic Guo et al., 2020
Bacteroidota Bacteroidia q Dominant ina partial nitrification / Degrade complex organic coumponds Guo et al., 2020
Bacteroidota Bacteroidia [ Emticicia Enhance growth of certain Toyama et al,, 2019
Proteobacteria Rhizobiales Beijerinckiaceae Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
i Rhizobiales Beijerinckiaceae Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
Rhizobiales Beijerinckiaceae Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
izobi Beijerinckiaceae Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
P ia | Beijerinckiaceae Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
i Rhizobiales Beijerinckiaceae Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
Proteobacteria Rhizobiales Beijerinckiaceae Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
i RF iril Fix N Jietal, 2013
De De Dei D¢ |Metal reduction / production of antimicrobial particles Chen et al., 2017
Deinococcota Deinococci D [ Metal reduction / production of antimicrobial particles Chen et al,, 2017
P ia - Methane oxydation Bowman, 2014 ; Taubert et al.,, 2019
i C |Rhodoferax i key organism in high turbidity Zhang et al,, 2022
Potential bio-indicator of Cy blooms Gu et al., 2022
Potential bio-indicator of Cy blooms Gu et al., 2022
Potential bio-indicator of Cy blooms Gu et al., 2022
Burkholderiales C B Potential ion pathway~t Khan et al., 2002
P ia i C - Potential denitrification pathway~t 'Ean etal, 2002
C - Potential ion pathway-t Khan et al., 2002
C B Potential pathway-1 Khan et al., 2002
C B Potential pathway-t Khan et al., 2002
Polyangia Production of + Zhang et al., 2002
il Fi i F & Promote the decomposition of organic matter~t Borsodi et al., 2017
Chloroflexi Anaerolineal Anaerolineaceae - Sugar ion / D of i Azman et al,, 2017
[ 0 [ D Sulfate and Fe(ll) reduction-1 Holmes et al., 2004
De De Dy De Sulfate reduction-1 Galushko et al., 2008
- - Sulfite reduction Kadnikov et al., 2020
C Uptake / Storage : PO43_; Props et al.,2019 ; Zuo et al., 2020
Pirellulales Pirellu Candidatus use annamox pathway Liv etal, 2015
P P i Pirellulaceae Pirellula use annamox pathway Op den Camp et al., 2007
Gemmata Using C for Cand energy sources Fuerst and butler., 2022
[Nitrate reduction Chen et al., 2020
mhizob\'a\es |£I Rhizobium _[Promote N absorption il etal., 2022
D Syntrophia Syntrophales Smithella Degradation of propionate Liv et al,, 1999
P ia ini - Ability to decompose chemical pollutants Zhou et al., 2014
Altererythrobacter Algicidal activities Lei etal, 2014
Cluster_1596 Altererythrobacter Algicidal activities Lei et al., 2014
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Oligoflexia

Polyangia

Candidate WPS-2

unknown class

[ aerae

Bacteroidota

Bacteroidia

Bacteroidota Bacteroidia Sphingobacteriales - B N B
Bacteroidota Bacteroidia Sphingobacteriales - N B
D i B B
Alphapr Acetobacterales - -
- it i - -
Agitococcus - -
Pre Bur Oxalol - - -
Bacteroidota Bacteroidia Chiti Saprospiraceae Candidatus Aquirestis - -
Bacteroidota Bacteroidia Chiti Saprospiraceae Candidatus Aquirestis - -
Bacteroidota Bacteroidia Chiti Candidatus Aquirestis - -
Bacteroidota Bacteroidia [ Arcicella Accumulate P Cakmak et al., 2022
i G Arcicella Accumulate P Cakmak et al., 2022
G Arcicella Accumulate P Cakmak et al., 2022
Microlunatus and release of P Nakamura et al., 1995
acteroidota Bacteroidia Flavobacteriaceae Algicidal properties against Meyer et al,, 2017
Bacteroidota Bacteroidia Flavobacteriales Flavobacteriaceae Flavobacterium Algicidal properties against cyanobacteria Meyer et al,, 2017
Bacteroidota Bacteroidia Flavobacteriales Flavobacteriaceae Flavobacterium Algicidal properties against cyanobacteria Meyer et al,, 2017
Bacteroidota Bacteroidia Flavobacteriales Flavobacteriaceae Flavobacterium Algicidal properties against cyanobacteria Meyer et al., 2017
Bacteroidota Bacteroidia Flavobacteriaceae Algicidal properties against Meyer et al., 2017
Bacteroidota Bacteroidia Flavobacteriaceae Algicidal properties against Meyer et al., 2017
i Flavobacteriaceae Algicidal properties against Meyer et al., 2017
Cluster_18901 Flavobacteriaceae Algicidal properties against Meyer et al., 2017
Flavobacteriaceae Algicidal properties against Meyer et al., 2017
acteroidota Bacteroidia Flavobacteriaceae Algicidal properties against Meyer et al,, 2017
Bacteroidota Bacteroidia Flavobacteriales Flavobacteriaceae Flavobacterium Algicidal properties against cyanobacteria Meyer et al., 2017
acteroidota Bacteroidia Chiti Chiti Fi il Associate to other bacteria in process of denitrifi H organic C Livetal.,, 2014
Pr i Acinet Biofilm formation Irankhah et al., 2019
Gamm i Biofilm formation Irankhah et al., 2019
Gamm Biofilm formation Irankhah et al., 2019
Gamm Biofilm formation Irankhah et al., 2019
Biofilm formation Auerbach et al., 2000
Biofilm formation Auerbach et al., 2000
acteroidota Bacteroidia Q F Biofilm formation Furuhata et al., 2008
acteroidota Bacteroidia Q Flectot Biofilm formation Furuhata et al., 2008
Bacteroidota Bacteroidia Chi Saprospiraceae Portibacter Breaking down organic matter / Growing attached to surface Papadatou et al,, 2021
Chioroflexi Chloroflexia - - Cellulolytic activities Cole etal, 2013
Fimbriiglobus Chitinolytic activities Ravin et al., 2018
X Fimbriiglobus Chitinolytic activities Ravin et al., 2018
Cluster 674 Polyangia icysti Degr: of Jiang et al., 2020
Cluster_13026 D of ; refractory organic Valeria et al., 2006 ; White et al., 1996
Cluster_649 [ D of nitrogen and phenols |shi et al,, 2019
Cluster 5352 Pl T D of organic matter Perez-mon et al., 2022
Cluster_2281 Pr r Denitrifi Bazlinski et Blakemore., 1983
Cluster_14301 Pre r C C Denitrification and Wu et al., 2018
Cluster_1869 Pr o Massilia Dissolve Phosphate ; Implicate in N and iron cycles in soil Zheng et al., 2017 ; Peng et al,, 2019
Cluster_1049 Gamm o Massilia Dissolve Phosphate ; Implicate in N and iron cycles in soil Zheng et al., 2017 ; Peng et al,, 2019
Cluster_3292 Gamm o Massilia Dissolve Phosphate ; Implicate in N and iron cycles in soil Zheng et al., 2017 ; Peng et al., 2019
i G Dominant mi isms in a partial biofilm / Degrade complex organic Guo et al.,, 2020
= Dominant in a partial biofilm / Degrade complex organic Guo et al., 2020
[Rhizobiales Beijerinckiaceae lethylorubrum Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
Pr i Beijerinckiaceae lethylorubrum Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
Pr Beijerinckiaceae X ubrum Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
Pr Beijerinckiaceae ¥ ubrum Essential players in plant function (N fixation) ; Biofilm formation Dourado et al., 2015
Azospirillaceae Azospirillum Favoring N fixation Bashan et al., 2004
Alphapr [RH Fix N Jietal, 2013
Cluster_26116 Gamm C Candidatus Involved in prokariotic symbiosis Liu et al.,, 2013
- Methane oxydation Bowman, 2014 ; Taubert et al., 2019
Cluster 33116 Spirillum N2 fixation Day and Dvdbereiner., 1976
C C Nitrogen fixation Kumar & Gera., 2014
Pr Bur Oxalol Undib: NO3- reduction ; Cellulolytic bacterium Kim et al., 2014 ; Nahm et al,, 2017
Pre Bur Oxalol Undibx NO3- reduction ; Cellulolytic bacterium Kim et al., 2014 ; Nahm et al., 2017
Pre Bur Oxalol Undibx NO3- reduction ; Cellulolytic bacterium Kim et al., 2014 ; Nahm et al., 2017
o Undib: NO3- reduction ; Cellulolytic bacterium Kim et al., 2014 ; Nahm et al., 2017
Gamm o [ NO3- reduction ; Cellulolytic bacterium Kim et al., 2014 ; Nahm et al., 2017
Alphapr - Obligatory associated with eukaryotes Castelli et al., 2021
idi Q Dyadol of ide ; Key to algae fitness Astafyeva et al., 2022
Cluster_20748 Actinobacteriota Co Nocardiaceae [RH Recycling organic matter Bell et al.,, 1998
Gemmata Using C: for Cand energy sources Fuerst and butler,, 2022
Pl ta__|Planctomycetes Gemmata Using C: for Cand energy sources Fuerst and butler,, 2022
Pre i i hizobium-| Rhi: Promote N absorption ikov et al., 2022
Pre Incertae Sedis |Bauldia Biomarker of poor N and P Wongkiew t al., 2022
ificati i + Wang et al.,, 2020
Cluster_23740 Planctopirus Enhance formation of biofilm~t Kruppa and Czermak., 2022
Alphapr Rhizorhapis May have bi iation abilities Siles et al., 2022
Cluster_2431 Firmicutes ivi rFelosmus Metal reduction-t Biundo et al., 2016

Cluster_3546

Actinobacteriota

kampfer et al., 2014

Cluster_31644

Zavarziniaceae

Antimicrobial activities~t




	RESULTS
	1. Characterization of cyanobacterial bloom dynamics
	2. Bacterial diversity and structure comparison between cyanosphere and free fraction
	3. Temporal dynamics of structure and functions of cyanosphere

	DISCUSSION
	METHODS
	1. Study site and sampling
	2. Parameters measurements
	3. Diversity of microbial communities
	4. Data analysis

	REFERENCES
	FIGURES
	SUPPLEMENTALS

