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Detailed Materials and Methods
Ochromonas growth rates
Growth characteristics of three different Ochromonas strains were synthesized from [1] and [2], where detailed methods can be found. Briefly, growth rates were measured after an acclimation for a minimum of six generations to purely photosynthetic growth in the light without the addition of bacterial prey, mixotrophic growth in the light with addition of prey and heterotrophic growth in darkness with the addition of prey. 

The two marine strains CCMP1393 and CCMP2951 were grown on a 14h:10h light:dark cycle with an irradiance of 100 µmol quanta m-2 s-1  at 21°C. Vibrio fischeri was used as a marine bacterial prey and provided at abundances of 3 x 107 cells ml-1, which are expected to saturate growth and ingestion rates. Growth rates were calculated from flow cytometry counts performed daily. The freshwater strain was grown in continuous irradiance of 100 µmol quanta m-2 s-1 at 21°C and provided with Pseudomonas fluorescence as prey at a saturating abundance of 1 x 107 cells ml-1. Autotrophic growth rates were determined from flow cytometry samples taken every second day, while the much higher mixotrophic and heterotrophic growth rates were determined from samples taken in 3h intervals over a total of 12h. These shorter intervals were required to keep prey concentrations stable (decrease due to grazing <50%) over the course of the incubation. 
Associations of Micromonas polaris with fluorescent microspheres 
The influence of physiological conditions of M. polaris cultures on their tendency to associate with fluorescent microspheres was tested in two experiments. In experiment 1 (Exp 1) the effect of light availability was tested in two treatments, one incubated under a diel light-dark cycle and the other shifted into continuous darkness.  In experiment 2 (Exp2) the effect of cell viability was tested by comparing a treatment with heat-killed cells to a control of live cells during an incubation in darkness. 

Prior to the start of experiments, axenic cultures of Micromonas polaris CCMP2099 were maintained on L1 medium [3] in an artificial seawater base with a salinity of 30 PSU, and kept at 6 °C under an irradiance of 75 µmol photons m-2 s-1 and a light:dark cycle of 9 h: 15 h. Cultures were maintained at exponential growth rates for 10 generations and monitored through daily flow cytometric enumeration using an Accuri C6 (BD Biosciences) followed by transfer into new medium at an inoculation density of 2 x 106 cells mL-1. 

Exp 1: At the start of the experiment M. polaris was inoculated to a density of 2 x 106 cells mL-1 in a total volume of 60 mL and fluorescent polystyrene microspheres (Fluoresbrite YG microspheres 0.5 µm) were added to a final concentration of 3 x 106 microspheres mL-1. Cultures were either incubated in the light:dark cycle as described above, or shifted to continuous darkness. Both treatments were performed in biological triplicate. Samples were taken immediately after addition of microspheres, after 30 min, and thereafter every 3 h during the first 24 h, and every 24 h for a total of 5 days.


Exp 2: Prior to the start of the experiment and following the maintenance in exponential growth as described above, the stock culture was pre-acclimated to darkness for 4 days. After the 4-day pre-acclimation period, cultures were split into two treatments each performed in biological triplicate. M. polaris was inoculated to a density of 2 x 106 cells mL-1. Heat-killed treatment cultures were incubated at 50 °C for 40 min, while live cultures did not receive this high temperature treatment. Fluorescent polystyrene microspheres were added to both heat-killed and live cultures at a final concentration of 3 x 106 microspheres mL-1. Initial samples were taken immediately after the addition of microspheres, and then repeated after 2 and 24 h. 

In both experiments, all samples were analyzed immediately on an Accuri C6 flow cytometer (BD). Populations of M. polaris and fluorescent microspheres were discriminated based on their characteristic red chlorophyll fluorescence (detected with a 670 nm long pass filter) and green fluorescence (detected with a 533 ± 30 nm filter),  respectively, while M. polaris with associated beads exhibited both red and green fluorescence. Differences between treatments and changes over time in the percentage of M. polaris with associated beads were tested using a repeated-measures ANOVA. 
Fluorescence activated cell sorting (FACS) 
Seawater samples for microscopical verification of acidic compartments in sorted putatively predatory photosynthetic eukaryotes were collected on 1 February 2018 at the California Cooperative Oceanic Fisheries Investigations (CalCOFI) Line-67 station 125 (34.287°N; 127.355°W) from 3 m depth. Samples were pre-filtered using a 20 μm nylon mesh, concentrated by gravity over a 2 μm polycarbonate filter ~ 220 times and stained with LysoSensor yellow-blue DND-160 for 10 min at a final concentration of 1 µM. The sorted population was discriminated based on chlorophyll fluorescence (i.e., fluorescence detected in 692 ± 40 nm bandpass filter under 488 nm excitation),  and positive LysoSensor signal (i.e., fluorescence detected in 435 ± 40 nm bandpass filter under 355 nm excitation) as compared to an unstained control. 70 cells were sorted onto a microscope slide and immediately observed under 200x magnification for verification of the LysoSensor signal (using a 360-370 nm bandpass excitation filter, 400 nm dichroic mirror, and 420 nm longpass emission filter) and chlorophyll autofluorescence (using a 470-495 nm bandpass excitation filter, 505 nm dichroic mirror, 510 nm longpass emission filter). LysoSensor yellow-blue exhibits a shift in its emission wavelength depending on the pH, with emission in the yellow range indicating acidic conditions. 
Seawater for single cell sorting and sequencing of the 18S rRNA gene was collected on 20 March and 5 May 2014 at Monterey Bay Time Series station M1 (36.754°N; 122.021°W, 24 km from shore) from surface and 10 m depth respectively, using a CTD rosette with Niskin bottles. Water was pre-filtered through a 30 μm nylon mesh and concentrated by gravity over a 0.8 μm Supor filter to about 4 and 50 times concentration on the two dates, respectively. This concentrated seawater was stained with LysoTracker Green DND-26 (20 min; final concentration of 25 nM), and analyzed on a BD Influx flow cytometer using sterile nuclease-free 1x PBS as sheath fluid. Populations of potential phagotrophs were targeted based on positive LysoTracker signal (i.e., fluorescence detected in 520 ± 35 nm bandpass filter under 488 nm excitation) as compared to unstained controls. For the sort performed on 20 March a specific population was further defined based on its chlorophyll-a autofluorescence (i.e., fluorescence detected in the 692 ± 40 nm bandpass filter), Forward Angle Light Scatter (a proxy for cell size), and Side Scatter to select for a coherent population of pigmented eukaryotes. Single cells from the populations thus defined were sorted into 384-well plates using the Single-Cell sorting mode in the BD FACS Sortware (software v1.0.0.650), ensuring that only 1 cell would be sorted in each well. For positive and negative controls, wells received 20 cells or were left empty, respectively. Plates were illuminated with UV for 2 min prior to receiving sorted cells, and then directly frozen at -80 °C after completion of sorts.

For multiple displacement amplification of individual sorted cells performed as described earlier [4],  sorted cells were subjected to alkaline lysis at room temperature followed by whole-genome amplification using the REPLI-g Single Cell Kit (Qiagen). 2 μl reactions were incubated for 6 h and then terminated at 65 °C for 10 min. The V4 hypervariable regions of the 18S and 16S rRNA genes from each sorted cell were amplified using the Illumina adapted TAReuk454FWD1 and TAReukREV3 primers for 18S [5] and F515 and R806 for 16S [6]. PCR reactions contained 10 ng template DNA, 10 mg ml-1 BSA (NEB), 0.4 μM of each primer and 1X 5 Prime HotMasterMix (Quanta Biosciences, Beverly, MA, United States). PCR conditions consisted of 94 °C for 3 min followed by 30 cycles of 94 °C for 45 s, 50 °C for 60 s and 72 °C for 90 s, and a final extension at 72 °C for 10 min. Triplicate reactions per sample were pooled and paired-end sequencing (PE 2 x 300 bp) was performed on an Illumina MiSeq instrument (Illumina, San Diego, CA, USA) at the Department of Energy Joint Genome Institute (JGI, Walnut Creek, CA).

 
Sequences were demultiplexed and assigned to corresponding samples using CASAVA (Illumina). Low-quality sequence ends were trimmed at Phred quality (Q) of 25 using a 10 bp running window using Sickle 1.33 [7]. Paired-end reads were merged using USEARCH v.9.0.2132 [8] when reads had a ≥ 40 bp overlap with max 5% mismatch. The merged reads were then filtered to remove reads with maximum error rate > 0.001 or shorter than 200 bp. Only sequences with exact match to both primers were kept and primer sequences were trimmed using Cutadapt v.1.13 [9]. At this point, singleton sequences were excluded and the remaining sequences were de novo clustered at 99% ID by UCLUST ­ and the most abundant sequence of each operational taxonomic unit (OTU) was picked for classification using classify-sklearnby [10] searching against the Protist Ribosomal Reference database v.4.9.2 [11] for 18S rRNA and against SILVA v132 for 16S rRNA [12]. Sequences reported in this paper have been submitted to the GenBank Sequence Read Archive under Bioproject #PRJNA540178.
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