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Coral reefs are currently under threat from global warming, 23 which disrupts the symbiosis between Q2 corals and their endosymbiotic dinoflagellates of the family Symbiodiniaceae [START_REF] Lajeunesse | Systematic revision of symbiodiniaceae 205 highlights the antiquity and diversity of coral endosymbionts[END_REF], leading to mass coral bleaching [START_REF] Hoegh-Guldberg | Climate change coral bleaching and the future 208 of the world's coral reefs[END_REF]. When corals bleach, they lose part of their photosynthetic symbionts that provide them with nitrogen [START_REF] Muscatine | The uptake, retention, and release of 210 ammonium by reef corals[END_REF] and seawater warming also decreases coral nitrogen acquisition capacity [START_REF] Godinot | Coral uptake of inorganic phosphorus and nitrogen negatively affected by simultaneous changes in temperature and pH[END_REF]. Several studies have reported an increase in the consumption of mesoplankton and macroplankton by corals when exposed to thermal stress, potentially sustaining a critical supply of nutrients needed for recovery following bleaching [START_REF] Palardy | The importance of zooplankton to the daily metabolic carbon requirements of healthy and bleached corals at two depths[END_REF][START_REF] Grottoli | Heterotrophic plasticity and resilience in bleached corals[END_REF][START_REF] Goldberg | Coral food, feeding, nutrition, and secretion: a review[END_REF]. The ability of corals to feed on smaller planktonic fractions, i.e., picoplankton (0.2-2 µm) and nanoplankton (2-20 µm) has also been documented [START_REF] Houlbrèque | Heterotrophy in tropical scleractinian corals[END_REF], but the increase in the ingestion of bacteria and picoflagellates by bleached corals has only been observed in one study [START_REF] Tremblay | Experimental assessment of organic carbon fluxes in the scleractinian coral Stylophora pistillata during a thermal and photo stress event[END_REF]. Among these size fractions, planktonic dinitrogen (N 2 )-fixing prokaryotes (subsequently referred to as planktonic diazotrophs) are very abundant in coral lagoon waters [START_REF] Turk-Kubo | Diazotroph community succession during the VAHINE mesocosm experiment (New Caledonia lagoon)[END_REF][START_REF] Messer | Diversity and activity of diazotrophs in great barrier reef surface waters[END_REF]. They reduce atmospheric N 2 into bioavailable ammonium (NH 4

+

), providing sufficient nitrogen stocks for the development of the planktonic food web in oligotrophic waters [START_REF] Bonnet | Diazotroph derived nitrogen supports diatom growth in the South West Pacific: a quantitative study using nanoSIMS[END_REF]. The assimilation of nitrogen derived from planktonic diazotrophs has been recently demonstrated in corals [START_REF] Benavides | Diazotrophs: a non-negligible source of nitrogen for the tropical coral Stylophora pistillata[END_REF].

According to [START_REF] Benavides | Diazotrophs: a non-negligible source of nitrogen for the tropical coral Stylophora pistillata[END_REF], 15 N-enrichment in corals after their incubation with 15 N 2 -labelled natural diazotrophic assemblages could be due to three different processes: (1) direct feeding on Mann-Whitney-Wilcoxon test, P < 0.05) and 30-fold (0.0057 ± 0.0028 µg -2 h -1 ; n = 5; Mann-Whitney-Wilcoxon test, P < 0.01), respectively, compared to those measured in the untreated corals (0.1330 ± 0.2465 and 0.0002 ± 0.0004 µg N cm -2 h -1 ) (Fig. 1, Supplementary Table 1). This demonstrates that corals could incorporate more nitrogen coming from planktonic diazotrophs under bleaching conditions than untreated corals. By providing an alternative source of bioavailable nitrogen, this increased incorporation of nitrogen derived from planktonic diazotrophs may have profound consequences for coral bleaching recovery, particularly in coral reef ecosystems characterized by high planktonic diazotroph abundance and activity. These reefs are very widespread in the western South Pacific (e.g., New Caledonia, Papua New Guinea, and Australian Great Barrier Reef) [START_REF] Turk-Kubo | Diazotroph community succession during the VAHINE mesocosm experiment (New Caledonia lagoon)[END_REF][START_REF] Messer | Diversity and activity of diazotrophs in great barrier reef surface waters[END_REF][START_REF] Messer | High levels of heterogeneity in diazotroph diversity and activity within a putative hotspot for marine nitrogen fixation[END_REF][START_REF] Bonnet | Hot spot of N 2 fixation in the western tropical South Pacific pleads for a spatial decoupling between N 2 fixation and denitrification[END_REF], but also in Hawaii, in the Caribbean and the Red Sea [START_REF] Luo | Database of diazotrophs in global ocean: abundance, biomass and nitrogen fixation rates[END_REF][START_REF] Foster | Seasonality of N 2 fixation and nifH gene diversity in the Gulf of Aqaba (Red Sea)[END_REF][23].

After 12 h of incubation, the assimilation rates were 100 times greater in Symbiodiniaceae than in coral tissues, regardless of the treatment (n = 10 for each compartment;

Mann-Whitney-Wilcoxon test, P = 0.019). This observation is consistent with the results obtained by several authors (e.g., [START_REF] Pernice | A single-cell view of ammonium assimilation in coral-dinoflagellate symbiosis[END_REF], [START_REF] Benavides | Diazotrophs: a non-negligible source of nitrogen for the tropical coral Stylophora pistillata[END_REF], [START_REF] Krueger | Temperature and feeding induce tissue level changes in autotrophic and heterotrophic nutrient allocation in the coral symbiosis-a NanoSIMS study[END_REF], [START_REF] Bednarz | The assimilation of diazotroph-derived nitrogen by scleractinian corals depends on their metabolic status[END_REF][START_REF] Cardini | Microbial dinitrogen fixation in coral holobionts exposed to thermal stress and bleaching[END_REF], [START_REF] Vanessa | Community and associated dinitrogen fixation within the temperate coral Oculina patagonica[END_REF]) who demonstrated that symbionts can immediately take up and store nitrogen-derived compounds that are then transferred to the host's tissue. We conducted quantitative PCR assays to determine planktonic diazotroph abundances (UCYN-A1, UCYN-C, and Trichodesmium, i.e., the most important phylotypes in the lagoon [START_REF] Turk-Kubo | Diazotroph community succession during the VAHINE mesocosm experiment (New Caledonia lagoon)[END_REF][START_REF] Henke | Distributions and abundances of sublineages of the N2-fixing cyanobacterium Candidatus Atelocyanobacterium thalassa (UCYN-A) in the New Caledonian coral lagoon[END_REF]) in the incubation medium at the beginning and at the end of incubation by targeting the nifH gene, a common biomarker for diazotrophs. These assays revealed (1) a significant 2). plankton [e.g., [START_REF] Tremblay | Experimental assessment of organic carbon fluxes in the scleractinian coral Stylophora pistillata during a thermal and photo stress event[END_REF][START_REF] Fanny | Interactions between zooplankton feeding, photosynthesis and skeletal growth in the scleractinian coral Stylophora pistillata[END_REF]; Supplementary 2). Until now, studies have shown that corals can regulate their heterotrophic feeding capacities on zooplankton (>50 µm) [START_REF] Grottoli | Heterotrophic plasticity and resilience in bleached corals[END_REF] and on picoflagellates and bacteria [START_REF] Tremblay | Experimental assessment of organic carbon fluxes in the scleractinian coral Stylophora pistillata during a thermal and photo stress event[END_REF] in response to bleaching. For the first time, our results show that thermally stressed corals are able to increase not only their consumption of planktonic diazotrophs and plankton that likely benefited from N 2 fixation, but also more specifically their ingestion of a very specific taxonomic group of picoplankton: the ubiquitous marine cyanobacterium Synechoccoccus. Surprisingly, bleached colonies of S. pistillata preferentially selected Synechococcus cells, which were not the most abundant in the medium during our incubation, but are known to be rich in nitrogen [START_REF] Bertilsson | Elemental composition of marine Prochlorococcus and Synechococcus: implications for the ecological stoichiometry of the sea[END_REF][START_REF] Jacquet | Response of phytoplankton communities to increased anthropogenic influences 309 (southwestern lagoon, New Caledonia)[END_REF]Supplementary Table 4] and also to benefit from nitrogen released by surrounding diazotrophs in the natural environment [START_REF] Bonnet | Diazotroph derived nitrogen supports diatom growth in the South West Pacific: a quantitative study using nanoSIMS[END_REF][START_REF] Berthelot | Transfer of 312 diazotroph-derived nitrogen towards non-diazotrophic planktonic 313 communities: a comparative study between Trichodesmium ery-314 thraeum Crocosphaera watsonii and Cyanothece sp[END_REF]. So far, this type of selective feeding on Synechococcus cells has only been shown under controlled conditions in colonies of Porites astreoides [START_REF] Mcnally | Multifaceted 317 impacts of the stony coral Porites astreoides on picoplankton 318 abundance and community composition[END_REF]. Additional experiments are needed to determine which chemosensory cues are at the origin of this selection [START_REF] Lenhoff | Aquatic invertebrates: model systems 321 for study of receptor activation and evolution of receptor proteins[END_REF].

Q3 Q4 Q5 Q6
Without their symbionts supplying them with nutrients [START_REF] Muscatine | The uptake, retention, and release of 210 ammonium by reef corals[END_REF], corals thriving within an oligotrophic environment have an urgent need for nitrogen. Our results demonstrate that, unlike in a previous study [START_REF] Bednarz | The assimilation of diazotroph-derived nitrogen by scleractinian corals depends on their metabolic status[END_REF], bleached corals do not meet 
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 152 Fig.S1). The δ 15 N isotopic values were 72 measured in symbionts, coral tissues, and plankton before and 73 after incubation (12 h). Nitrogen assimilation rates were cal-74 culated as previously described[START_REF] Montoya | A simple, highprecision, high-sensitivity tracer assay for N2 fixation[END_REF]. The contribution of 75 endosymbiotic N 2 fixation was minor (see results in the sup-76 plementary information). Conversely, after the incubation with 77 labelled natural planktonic assemblage significant15 N-78 enrichments were measured in the Symbiodiniaceae of both 79 untreated and bleached corals. This suggests that Symbiodi-80 niaceae used nitrogen originating from the planktonic diazotrophs[START_REF] Benavides | Diazotrophs: a non-negligible source of nitrogen for the tropical coral Stylophora pistillata[END_REF][START_REF] Bednarz | The assimilation of diazotroph-derived nitrogen by scleractinian corals depends on their metabolic status[END_REF][START_REF] Benavides | Diazotrophs: overlooked key players within the coral symbiosis and tropical reef ecosystems?[END_REF]. Nitrogen assimilation rates in Symbiodiniaceae tissue from bleached corals increased by 5-fold (0.6512 ± 0.3890 µg N cm -2 h -1 ; n = 5;

Fig. 1

 1 Fig.1Nitrogen assimilation rates (µg N cm -2 h -1 ) in Symbiodiniaceae (a) and coral tissue (b) in untreated and bleached corals after 12 h of exposure to 15 N 2 -enriched natural plankton assemblage (mean ± SD; n = 5 for each treatment). Horizontal line in each boxplot indicates the median and black dots represent the outlier samples. Asterisks indicate statistically significant differences
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  While UCYN-A1 are ~1 µm in size, their association with a 123 picoeukaryote host[START_REF] Thompson | Unicellular cyanobacterium symbiotic with a single-celled eukaryotic alga[END_REF] could increase their size to 7-10 µm 124 and thus improve their chances of being consumed by corals. 125 Picoeukaryotes, nanoeukaryotes, and bacterial abundances 126 were further assessed by flow cytometry at the start and end of 127 incubations to quantify their ingestion by both bleached and 128 untreated corals. During the 12 h of incubation, Pro-129 chlorococcus was quantitatively the major prey ingested, fol-130 lowed by Synechococcus and picoeukaryotes in both 131 treatments confirming the ability of corals to feed on pico-132

Fig. 2

 2 Fig.2Ingestion rates (cell cm -2 h -1 ) of Prochlorococcus (a), Synechococcus (b), and picoeukaryotes (c) in untreated and bleached corals (mean ± SD; n = 5 for each treatment). Horizontal line in each boxplot indicates the median and black dots represent the outlier samples. Asterisks indicate statistically significant differences
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 3 . One of the

	135	(3.79 ± 0.64 10 4 cell cm -2 h -1 ) than in untreated corals (2.38 ±
	136	0.24 10 4 cell cm -2 h -1 , Mann-Whitney-Wilcoxon test, P =

133

most notable results of this study is that the ingestion rates of 134 Synechococcus were 1.6 times higher in bleached corals
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