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Supplementary methods
Study site
The upwelling system of the Iberian Peninsula (NW Spain) is characterized by the inflow of subsurface oceanic Eastern North Atlantic Central Water (ENACW) from March to September (when northerly winds dominate) [1]. During autumn and winter, downwelling conditions prevail due to the predominance of south and southwest winds [2]. During spring and summer, coinciding with the input of upwelled nutrients, seawater temperature, and irradiance levels increase.

Sampling
Seawater for this study was collected during the three ENVISION 10-day cruises conducted (CTM2014-59031-P, PI: Eva Teira [3]) on board the R/V Ramón Margalef in February (ENVISION I; winter), April (ENVISION II; spring), and August (ENVISION III; summer) 2016 to cover a wide range of initial hydrographic and ecological conditions. The first cruise was carried out from 17 to February 26, the second cruise was carried out from 16 to April 25, and the last cruise was carried out from 5 to August 14. Coinciding with the spring bloom and the early and late summer upwelling. Samples were taken at two locations in the eastern Atlantic Ocean, in the upwelling system near the Ría de Vigo (coastal station; 88 m depth, 42º N, 8.88º W, and offshore station; 260 m depth, 42º N, 9.06º W). Water was collected with 20L Niskin metal-free bottles mounted on a rosette sampler (equipped with CTD sensors) from water from 5 m. The pooled water was pre-filtered through a 200 µm filter net.

Hydrographic survey 
Vertical profiles of temperature (°C), salinity (PSU), turbidity (NTU), total chlorophyll fluorescence, and photosynthetically active radiation (PAR) were obtained using a Seabird CTD rosette down to 60 m in the coastal station and 200 m in the offshore station. Aliquots of 50 ml for nitrite (NO₂⁻), nitrate (NO3-), ammonium (NH₄⁺), phosphate (PO₄³⁻), and silicate (SiO2) were collected directly from the Niskin bottle in polyethylene bottles using contamination-free plastic gloves before all other variables to avoid contamination. Samples were analyzed with a Bran + Luebbe segmented flow analyzer [33]. The detection limit was 0.1 µmol L−1 for NO3-, 0.02 µmol L−1 for NO2- and PO₄³⁻, and 0.05 µmol L−1 for NH₄⁺ and SiO2- µmol L−1. 

Chlorophyll a
Chlorophyll a (Chl-a) concentration was measured as a phytoplankton biomass proxy. A volume of 300 mL of water samples was filtered through 0.2 µm polycarbonate filters, and the filters were immediately frozen at −20°C until further analysis. Chl-a was extracted with 90 % acetone and kept in darkness at 4°C overnight. Fluorescence was determined with a TD-700 Turner Designs fluorometer calibrated with pure Chl-a standard solution (absorption coefficient at 663 nm = 87.7 [4].

Prokaryotic abundance and biomass
Seawater samples (2 mL) were preserved by adding 1% paraformaldehyde +0.05% glutaraldehyde, incubated for 20 min, quick-frozen by submerged in liquid nitrogen, and stored at −80°C. Prokaryotic abundance was calculated by measuring the signature of side scatter (SSC) and green fluorescence of the stained cells (SybrGreen staining) as described by Gasol and Del Giorgio [5]using a Becton Dickinson FACSCalibur flow cytometer (488‐nm light produced by argon‐ion laser). Prokaryotic biomass was estimated by measuring the SSC and cell diameter to calculate cell biovolume (BV) as described by Calvo-Díaz and Moran [6]. BV was converted into biomass using the allometric factor of Norland (1993: fg C cell−1 = 120×BV0.72) for the coastal experiments and the open-ocean conversion factor for the oceanic experiments (fg C cell−1 = 350×BV).

Microbial community composition
A total of 24 DNA samples were taken at the surface in the coastal and oceanic stations on day 1, day 3, day 5, and day 7 of each cruise. Community composition was assessed by sequencing the 16S rRNA gene (16S rDNA) for prokaryotes and the 18S rRNA gene (18S rDNA) for eukaryotes. Water samples were sequentially filtered through 3 µm pore size polycarbonate filters (Millipore, Italy) and a 0.2 µm pore size Sterivex (Millipore, Italy) filter and immediately frozen in liquid nitrogen and conserved at −80°C. DNA retained in the 3 and 0.2 µm filters were extracted using the PowerSoil DNA isolation kit (MoBio Laboratories Inc., CA, USA) and the PowerWater DNA isolation kit (MoBio Laboratories Inc., CA, USA), respectively, according to the manufacturer’s instructions. Prokaryotic DNA from 0.2 µm filters was amplified using the universal primers 515F and 926R [7]  and eukaryotic DNA from 3 and 0.2 µm filters, using the primers TAReuk454FWD1 and TAReukREV3 [8]. Amplified regions were sequenced in an Illumina Miseq platform, with a sequencing depth of 10 million reads, at the Research and Testing Laboratory (Lubbock, TX, USA). The sequences obtained were analyzed with the Software DADA2 for amplicon sequence variants (ASVs) [9] using the SILVA reference database for taxonomic assignment of 16S [10], and the databases PR2 [11] and the marine protist from the BioMarKs project [12] for taxonomic assignment of 18S ASVs as described in [3]. The raw ASV tables of prokaryotes and eukaryotes were subsampled to the number of reads present in the sample with the lowest number of reads, 2080 and 1286, for 16S rDNA and 18S rDNA, respectively. The sequence abundances of the subsampled ASV tables were transformed using the centred log ratio (clr) [13, 14]. Before the clr transformation, zeros were replaced by the minimum value larger than 0 divided by 2 [15–17]. 

Metatranscriptomic analyses: prokaryotic community gene expression
A total of 24 RNA samples were taken at the surface in the coastal and oceanic stations on day 1, day 3, day 5, and day 7 of each cruise at the surface in the coastal and oceanic stations. Samples for community gene expression analysis were taken on days 1, 3, 5, and 7 of each cruise by sequentially filtering the water through 3 µm pore size polycarbonate filters (Millipore, Italy) and a 0.2 µm pore size Sterivex filter (Millipore, Italy) and immediately preserved in RNAlater (Invitrogen), flash-frozen in liquid nitrogen and stored at −80°C until further processing in the laboratory. The total RNA of the free-living size fraction (<3 µm >0.22 µm) was extracted using the Qiagen RNeasy Mini Kit (Qiagen). RNA was then sequenced on a Illumina HiSeq 2500 platform, with a sequencing depth of 70 million reads, at the Science for Life Laboratory in Stockholm in 2016 (SciLifeLab; www.scilifelab.se) in rapid mode and with v3 chemistry to obtain 2 × 125 bp paired-end reads. The sequences obtained were quality checked with FastQC [18] and MultiQC [19], adapter-primer sequences were removed with Cutadapt (v1.13) [20], and reads were trimmed with Sickle using default settings (v1.33) [21]. The stable RNA reads were filtered out by aligning all reads to an in-house database of stable RNA sequences with ERNE (v2.1.1) [22]. Remaining quality reads were then de-novo assembled with MEGAHIT (v1.1.2) [23]. Open reading frames (ORFs) were determined with Prodigal (v2.6.3) [24] in single mode, and the nucleotide sequences from all assemblies were clustered at a 99% level with VSEARCH (v2.20.1) [25]. To quantify ORFs, quality reads were mapped to the ORF sequences with Bowtie2 (v2.3.5.1) [26]. Taxonomic annotations were assigned to ORFs by alignment with Diamond (v0.9.24) [27] to NCBI’s RefSeq protein database (release date: December 20, 2018) [28] and subsequent post-processing with MEGAN (v6.7.3) [22]. Subsequently, 200 protein families were detected and classified among the ORFs with HMMER3 using HMM profiles to select ecologically relevant genes (Pfams and Tigrfams, Supp. Table 1). To make comparisons between samples, considering that the transcripts have different lengths and the libraries differ in size, we used a Transcript Per Million (TPM) normalization. We observed that the TIGR01151 profile of the photosystem II protein (psbA) was assigned to incorrect taxonomic groups. Therefore, non-Cyanobacteria taxa were filtered out for this gen.

Statistics, normalizations, and visualization
Redundancy Analysis (RDA) was performed using all ORFs (1 611 755) with the rda function. RDA plots were constructed with ggplot2 (v 3.4.1) [29] and ggord (v 1.1.7) [30] packages. Zero values of raw counts were replaced with 0.5. Subsequently, centred log ratios (clr) were computed with the codaSeq.clr function from the CoDaSeq (v 0.99.6) package [31] and Euclidean distances calculated with the vegdist function of vegan (v 2.6.4) package [32]. Environmental variables were selected based on PERMANOVA analysis to evaluate significant differences between seasons and sampling stations. The significance of the explanatory variables was examined by permutation analysis (permutations = 999) [33]. We performed heatmap clustering analysis based on Euclidean distances to visualize strong correlations (p=0.01) between environmental variables, the taxonomic composition of the microbial community, and procaryotic activity. Heatmaps were constructed using the ComplexHeatmap package (v 2.14.0) [34]. Spearman correlations were calculated using the cor function of the Hmisc (v 4.7.2) package [35]. To visualize the short-term (daily) changes in the most important or abundant genes, we represented in bubble plots the TPM values as a ratio of each gene over the sampling days (1, 3, 5, and 7) divided by the mean of all days. Allowing us to simultaneously visualize the relative abundance of specific prokaryotic genes and the daily changes patterns.
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