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Evaluation of blank and mock samples

Negative (blank) and positive (mock) controls were processed during metabarcoding
sequencing as reference standards. One blank sample containing autoclaved MilliQ water and
one mock sample containing dinoflagellate and parasitoid cultured cells at known abundances
were processed by serial filtration, yielding one small (0.8—10 um) and one large (10-200 um)
fraction for each sample. Two samples of autoclaved sediments obtained from different
locations containing the mock community were also processed.

All samples analyzed showed richness saturation (Suppl. Fig. 1), indicating that the sequencing
effort was sufficient to obtain a robust characterization of the microeukaryotic community. An
MDS analysis was then performed with the community information to evaluate the similarity
between locations, fractions (small, large and sediment) and sample replicates (Suppl. Fig. 2).
Blank and mock samples were also included in the analysis to use them as negative and positive
controls, respectively. All samples corresponding to the same location generally clustered
together, even though the similarity between small and large seawater fractions was higher
than for sediment ones. All sample replicates were in agreement, showing high similarity.

The results from the two fractions of blank sample differed (Suppl. Fig. 2). The small fraction
contained only a few ASVs with a low number of reads, and its community composition was not
related to that of the study samples. By contrast, the community composition of the large
fraction of the blank sample was similar to that of other environmental samples. A detailed
analysis of the data showed that the latter fraction included some of the same ASVs present in
the previously processed sample, suggestive of cross-contamination during the DNA extraction
process. The possibility of other cross-contaminations between environmental samples was

evaluated, but all of the fraction replicates for each sample were of high similarity, and the



different fractions for each water sample generally clustered together. We thus concluded that
the cross-contamination was limited to the blank sample.

The four samples corresponding to the mock community, one for the small and one for the
large fraction, and two for sediments, showed high similarity (Suppl. Fig. 2), in agreement with
the fact that all of them contained exactly the same dinoflagellate and parasite community. All
reads obtained in the mock community samples, which included several target organisms from
this study, belonged to those species added from cultures. Therefore, our metabarcoding
method allowed the recovery, amplification and sequencing of target Dinophyceae and
Perkinsea. A possible relationship between the number of reads obtained for each organism
and the number of cells mL™ added at each sample was evaluated. Firstly, all values were
normalized based on the contribution of each species to the total. Next, the relationship
between the two variables was determined using a linear regression for each sample (small
fraction, large fraction, sediment 1 and sediment 2). No relationship was found (p > 0.5) when
the values for all eight organisms were processed together, i.e., 4 cultured dinoflagellates
species and the hosts present in the parasitoid cultures and the 4 cultured parasitoids (data not
shown). The two groups of organisms were then processed independently and the contribution
of each species with respect to the total of its group was calculated. For the group of
dinoflagellates (Suppl. Fig. 3), the only correlations were found between the number of reads
and the cells mL™ of each species in the sediment 2 sample (p < 0.05 and R? = 0.94; Suppl. Fig.
2D). But even in this case, the relation was dominated by the presence of A. minutum, which
had a strong contribution to cell abundances and to the number of reads. By contrast, the
correlations between sequencing reads and cellular abundances of parasitoids (Suppl. Fig. 4)
were significant for all samples (p < 0.05). The values were lower in the water samples, (R? =
0.84 in the small fraction and R? = 0.81 in the large fraction; Suppl. Fig. 4A, B) than in the
sediment samples (R? = 0.99 in sediment 1 and R? = 0.98 in sediment 2; Suppl. Fig. 4C, D). Even
though metabarcoding is considered as a semi-quantitative method, the results obtained for
parasitoid suggest that a good relationship between the number of reads and their cellular

abundances can be established in results obtained for environmental samples.
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Supplementary Figure 1: Rarefaction curves of all the samples, showing the richness saturation.
The horizontal axis indicates the number of sequences (sequencing effort) and the vertical axis

the species richness (number of ASVs).
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Supplementary Figure 2. Non-metric multidimensional scaling (NMDS) ordination plot, based on
Bray-Curtis distances between all the samples including the mocks and blanks. The type of
sample is indicated by the different colours (blanks in red, mock in green and samples in blue)
and the fraction by the different shapes (small in squares, large in circles and sediments in

triangles). The numbers represent the sampling, as described in Table 1.
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Supplementary Figure 3: Scatterplot of the relation between the normalized contribution of
reads (y axis) and cells mL™* (x axis) of each dinoflagellate culture to the total. A) Small fraction

(0.8-10 um). B) Large fraction (10-200 um). C) Sediment sample 1. D) Sediment sample 2.
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Supplementary Figure 4: Scatterplot of the relation between the normalized contribution of
reads (y axis) and cells mL™? (x axis) of each parasitoid culture to the total. A) Small fraction

(0.8-10 um). B) Large fraction (10-200 um). C) Sediment sample 1. D) Sediment sample 2.



Supplementary Table 1: Relation of metabarcoding samples, including the total number of

eukaryotic reads and ASVs obtained, and those corresponding to Dinophyceae and Perkinsea,

including the community percentage (%) they represent.

Sample Eukaryotes Dinophyceae Perkinsea

Code Location |Replicate | Fraction | Reads | ASVs | Reads % |ASVs|Reads| % ASVs
CP001 | EI Masnou R1 small 27801 | 136 9288 | 334 13 0 0 0
CP002 | El Masnou R2 small 31364 | 147 9920 | 31.6 13 0 0 0
CP003 | EI Masnou R1 small 36732 63 32712 | 89.1 3 0 0 0
CP004 | EI Masnou R2 small 40850 85 36066 | 88.3 4 0 0 0
CP005 | Vilanova R1 small 43078 78 3337 7.7 12 0 0 0
CP006 | Vilanova R2 small 49637 51 5162 | 10.4 13 0 0 0
CP007 | Llavaneres R1 small 30241 181 | 12120 | 40.1 52 0 0 0
CP008 | Llavaneres R2 small 33917 | 270 | 16632 49 49 0 0 0
CP009 | Sant Pol R1 small 33812 129 | 17270 | 511 23 95 0.28 3
CP010 | Sant Pol R2 small 33632 120 | 19240 | 57.2 24 75 0.22 3
CPO11 Sitges R1 small 27590 | 197 2485 9 14 50 0.18 1
CP012 Sitges R2 small 30528 | 219 2072 6.8 15 0 0 0
CP013 | Barcelona R1 small 25724 281 5714 | 22.2 36 29 0.11 1
CP014 | Barcelona R2 small 29574 | 290 7017 | 23.7 36 19 0.06 1
CP015 | Cambirils R1 small 22696 | 109 9936 | 43.8 21 0 0 0
CP016 | Cambrils R2 small 36444 182 | 15140 | 415 32 0 0 0
CP017 Muga R1 small 26357 163 | 13334 | 50.6 25 0 0 0
CP018 Muga R2 small 25141 | 174 | 13292 | 52.9 24 0 0 0
CP019 Estartit R1 small 20859 | 171 7620 | 255 20 0 0 0
CP020 Estartit R2 small 26623 | 144 5680 | 21.3 21 0 0 0
CP021 | Fra Ramon R1 small 25265 45 4740 | 18.8 5 0 0 0
CP022 | Fra Ramon R2 small 40785 38 12325 | 30.2 10 0 0 0
CP023 | Aiguafreda R1 small 23891 67 18296 | 76.6 16 0 0 0
CP024 | Aiguafreda R2 small 35465 87 27256 | 76.9 23 0 0 0
CP025 | L’Arenal R1 small 32082 195 | 15394 48 23 0 0 0
CP026 | L’Arenal R2 small 34434 | 183 | 19228 | 55.8 25 0 0 0
CP027 | L’Ametlla R1 small 36065 | 184 | 12982 36 32 0 0 0
CP028 | L’Ametlla R2 small 31907 157 14543 | 45.6 31 2 0.01 1
CP029 Pals R1 small 25295 64 23693 | 93.7 18 8 0.03 1
CP030 Pals R2 small

CP031 | L’Arenal R1 small 29284 | 226 6584 | 225 26 47 0.16 3
CP032 | L’Arenal R2 small 34614 | 269 | 12021 | 34.7 32 15 0.04 2
CP033 | Cubelles R1 small 34249 91 30233 | 88.3 26 0 0
CP034 | Cubelles R2 small 42037 120 | 36448 | 86.7 34 0 0
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Supplementary Table 2: List of Perkinsea parasitoid cultures established, including details of its isolation source, molecular rDNA

sequences obtained, and dinoflagellate hosts used for maintaining the cultures.

Species Location Date 18S rDNA Host Strain Origin i:j":\:ig:‘
Parvilucifera sinerae ~ Barcelona 28-mar-19 MT606014 Alexandrium minutum  Arenys Arenys (Catalan coast) 2018
Parvilucifera sinerae Cambrils  15-may-19 MT606015 Alexandrium minutum  Arenys Arenys (Catalan coast) 2018
Parvilucifera sinerae Pals 4-jul-19 MT606016 Gymnodinium litoralis UNISS1  Sardinia (Mediterranean Sea) 2010
Dinovorax pyriformis  Llavaneres 25-jul-18 MT606012 Ostreopsis sp. OOPM18  Llavaneres (Catalan coast) 2018
Dinovorax pyriformis Sitges 7-ago-18 MT606013 Ostreopsis sp. OOPM18  Llavaneres (Catalan coast) 2018
Dinovorax pyriformis Cubelles 27-ago-19 MT606011 Ostreopsis sp. OOPM18  Llavaneres (Catalan coast) 2018
Tuberlatum sp. Sant Pol 25-jul-18  MT606017 Alexandrium taylorii VGO703 Alfacs (Catalan coast) 2003

Alexandrium minutum  Arenys Arenys (Catalan coast) 2018
Perkinsea sp. 1 Sant Pol 25-jul-18 MN721815 Alexandrium taylorii VGO703 Alfacs (Catalan coast) 2003
Alexandrium minutum  Arenys Arenys (Catalan coast) 2018
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