
Figure S1.  Time course of different features of the spring bloom in the hypolimnion. (A) Chlorophyll a 
concentrations, temperature, heterotrophic nanoflagellates (HNF), viral like particles (VPL), (B) total 
phosphorus (TP), NH4-N and dissolved nitrogen (DN), (C) silica, dissolved organic carbon (DOC) and  
dissolved reactive phosphorus (DRP).
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Figure S2. Heterotrophic nanoflagellates and ciliate counts, bacterial ingestion, grazing rate estimations 
3 -1 6

and turnover of observed ciliates in epilimnion. (A) HNF (10  ml ), Bacteria(10  mlFigure S3.), and ciliate 
(per ml) abundances, (B) Total grazing rates of heterotrophic nanoflagellates (HNF) and ciliates, 
expressed as number of ingested bacteria/day, (C) Bacteria ingested by HNF (per hour) and ciliates(per 
hour). A temperature scale is also shown (D) Counts (per ml) of four ciliates identifiable by morphology. 
The grey region indicates the spring bloom as identified by chlorophyll content.
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Figure S3. (A) Completeness and contamination estimates for 2214 genomic bins recovered in this 
study. Three categories of genomic bins were defined based on completeness estimated by CheckM: 
high quality genomic bins (completeness ≥ 90 %) representing 22.6 % (n = 502) of total, medium 
quality genomic bins (completeness ≥ 70-89 %) amounting to 26.8 % (n = 594), and partial genomes 
(completeness 40-70 %) the remaining 50 % (1118). Bins with contamination > 5 % and completeness 
< 40 % were not analyzed. The histogram parallel to the x axis shows the percentage distribution of 
bins according to level of completeness while the one parallel to the y axis indicates the percentage 
distribution of genomes by contamination. (B) Percent distribution of bins according to tRNA gene copy 
content.  (C) Relationship between gene coding density and estimated genome length. (D) Number of 
MAGs recovered from each dataset (n=57). (E) MAG percentage distribution across phyla. 
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Figure S4. Dereplicated bacteriophages genome abundances of 0.22µm filter (Cov/Gb) normalized by Z-score in epi and hypoliminon (n=175). The rows are clustered by relative abundance by average linkage 
(with Spearman Rank correlation method). Inferred host taxonomy is shown at the right wherever applicable
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Figure S5. Pruned phylogenomic tree of Ca. Fonsibacter (Pelagibacteriaceae) 
metagenome assembled genomes. Relative abundance of selected MAGs during the 
spring bloom in the small filter (0.22µm) are shown on the right side. Each row was 
normalized by Z-score and clustered by average linkage (with Spearman Rank correlation 
method). Ultrafast bootstrap values are shown at each node
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Ja2-D2-bin-0117-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES1-bin-437

HRS-ES11-bin-70

GCA-009705235-1-ASM970523v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

Loc090519-4m-bin-203-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

Ki3-D1-bin-1209-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRSG-E2-bin-37

Ja1-D2-bin-0995-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES2-bin-411

GCA-010023795-1-ASM1002379v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES1-bin-449

HRS-ES12-bin-197

HRS-ES7-bin-83

HRS-ES10-bin-133

HRS-ES11-bin-208

GCA-001438925-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s Planktophila sp001438925

3300027983-66-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES3-bin-89

HRS-ES7-bin-125

HRS-ES2-bin-341

HRS-HS9-bin-41

HRS-ES1-bin-262

GCA-009705025-1-ASM970502v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-HS3-bin-152

HRS-HS13-bin-68

HRS-HS6-bin-144

HRS-HS1-bin-53

Ja-bin-1687-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

3300027976-78-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES1-bin-164

HRS-ES9-bin-23

HRS-ES6-bin-113

Loc090402-8-9m-bin-0726-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009701645-1-ASM970164v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES8-bin-45

HRS-ES7-bin-73

GCA-000372185-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s Planktophila sp000372185

HRS-ES1-bin-24

HRS-ES12-bin-67

LJ-7-9m-bin-0824-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-HS12-bin-47

HRS-HS13-bin-47

HRSG-E7-bin-77

HRS-HS6-bin-2

HRSG-E6-bin-46

HRSG-E3-bin-87

HRS-HS1-bin-32

HRSG-H1-bin-165

GCA-009701085-1-ASM970108v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRSG-E2-bin-56

GCA-009705805-1-ASM970580v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009701945-1-ASM970194v1-d Bacteria-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES11-bin-117

HRS-ES2-bin-84

Day6-3-bin-588-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

Ja2-D2-bin-0504-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

Ja2-D4-bin-0422-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

KT2-bin-722-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

Day2-3-bin-282-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

LJ-3-65m-bin-0404-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

KT5-bin-387-d Bacteria-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCF-002288225-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s Planktophila dulcis

HRS-HS13-bin-37

HRS-HS9-bin-94

HRS-HS3-bin-102

GCA-009700365-1-ASM970036v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES3-bin-119

HRS-ES4-bin-137

HRS-HS6-bin-154

HRS-HS12-bin-51

HRS-HS1-bin-39

GCA-002430075-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s Planktophila sp002430075

HRS-ES8-bin-130

HRSG-E12-bin-144

HRS-ES7-bin-148

HRS-HS9-bin-198

Erken-D3-bin-1314-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009705185-1-ASM970518v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES1-bin-198

GCA-009698845-1-ASM969884v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009923805-1-ASM992380v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009698975-1-ASM969897v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES11-bin-63

HRS-ES12-bin-145

HRS-ES10-bin-10

GCA-009699765-1-ASM969976v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES1-bin-238

E-2-bin-196-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES8-bin-131

HRSG-E10-bin-74

HRS-ES11-bin-55

Erken-D3-bin-0833-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009702965-1-ASM970296v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009703165-1-ASM970316v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES11-bin-35

HRS-ES12-bin-38

GCA-009704765-1-ASM970476v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES2-bin-233

HRS-ES12-bin-193

HRS-ES7-bin-143

HRS-ES8-bin-36

GCA-009700715-1-ASM970071v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES10-bin-84

HRS-ES11-bin-118

HRS-ES1-bin-383

HRS-ES11-bin-94

Ja1-D2-bin-1316-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009698815-1-ASM969881v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

3300027983-58-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES1-bin-360

Loclat-bin-07230-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES10-bin-107

HRS-ES13-bin-209

HRS-ES8-bin-133

HRS-ES11-bin-197

HRS-ES12-bin-103

HRS-ES7-bin-120

Loc090519-8-7m-bin-0115-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES7-bin-111

HRS-HS9-bin-22

HRS-ES8-bin-58

HRS-HS12-bin-57

HRS-HS6-bin-30

HRS-HS3-bin-95

HRS-ES1-bin-166

GCA-010032875-1-ASM1003287v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

3300027499-27-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES1-bin-153

GCA-009699825-1-ASM969982v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009699305-1-ASM969930v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009706135-1-ASM970613v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES2-bin-4

HRS-ES1-bin-504

Ki3-D3-bin-1042-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-HS9-bin-34

UppL5-bin-1037-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

GCA-009699575-1-ASM969957v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES2-bin-141

HRS-ES1-bin-457

3300027720-36-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g Planktophila-s

HRS-ES1-bin-461

GCA-009924725-1-ASM992472v1-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g -s

3300028571-56-p Actinobacteriota-c Actinomycetia-o Nanopelagicales-f Nanopelagicaceae-g -s

HRS-ES1-bin-121
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Figure S6. Pruned phylogenomic tree of Ca. Planktophila (Actinobacteriota) metagenome 
assembled genomes. Relative abundance of selected MAGs during the spring bloom in 
the small filter (0.22µm) are shown on the right side. Each row was normalized by Z-score 
and clustered by average linkage (with Spearman Rank correlation method). Ultrafast 
bootstrap values are shown at each node



HRS-ES4-bin-94

Loc090519-5m-bin-0899-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

Loc090402-1m-bin-0679-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRSG-E7-bin-86

Loc090519-8m-bin-0557-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

Erken-D10-bin-0560-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRSG-E10-bin-58

HRSG-E12-bin-148

Loc080925-6m-bin-0301-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

LJ-5-9m-bin-0995-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

Kiruna3-bin-3197-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

Loc090721-4m-bin-0596-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

3300027971-14-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRSG-E1-bin-7

HRSG-E8-bin-11

Loc090519-4m-bin-877-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRSG-E6-bin-28

HRSG-H9-bin-23

Loc090721-4m-bin-0874-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRS-ES6-bin-84

Loc080925-4-5m-bin-0163-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

3300027804-50-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

GCA-005789685-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s Limnohabitans sp005789685

3300001282-9-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

3300027656-13-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRSG-H6-bin-91

Erken-D11-bin-0705-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRSG-E9-bin-28

Loc080925-4m-bin-0802-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

3300012006-8-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRSG-E12-bin-86

LinL2-bin-0731-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRS-ES9-bin-106

HRSG-E8-bin-71

Loclat-bin-00283-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRS-ES13-bin-59

HRSG-E10-bin-52

HRSG-E12-bin-82

HRS-ES12-bin-105

HRSG-E11-bin-26

HRS-ES10-bin-111

HRS-ES11-bin-90

HRS-ES8-bin-63

Loc090519-5m-bin-0997-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

Loclat-bin-15742-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

GCF-003063375-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s Limnohabitans sp003063375

HRS-ES10-bin-40

HRS-ES8-bin-116

HRS-ES7-bin-53

HRS-ES9-bin-34

HRS-EL13-bin-43

HRSG-E13-bin-143

HRSG-E8-bin-57

HRSG-E10-bin-57

GCF-001269365-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s Limnohabitans sp001269365

3300027708-21-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRS-ES1-bin-401

HRS-HS12-bin-215

Ja-bin-3384-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRS-ES2-bin-105

HRS-ES10-bin-54

HRS-ES13-bin-141

HRSG-E12-bin-73

HRSG-E13-bin-88

HRS-ES12-bin-144

HRS-ES11-bin-103

HRSG-E10-bin-83

HRS-ES9-bin-35

HRSG-E11-bin-45

GCF-000293865-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s Limnohabitans sp000293865

HRSG-E9-bin-38

Loc090519-6m-bin-0759-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

GCF-003063645-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s Limnohabitans sp003063645

Loc090519-1m-bin-1549-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

GCF-001269345-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s Limnohabitans sp001269345

HRSG-E5-bin-60

HRSG-H1-bin-194

HRS-ES3-bin-50

HRSG-E2-bin-33

HRS-HS1-bin-69

HRSG-E3-bin-86

HRSG-E4-bin-50

HRS-ES1-bin-281

HRS-ES2-bin-81

HRSG-H12-bin-140

HRSG-H3-bin-44

HRS-HS13-bin-91

HRSG-E1-bin-24

HRS-ES3-bin-54

HRS-HS9-bin-2

HRS-HS1-bin-140

HRSG-H13-bin-164

VK-bin-3700-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

Umea1p1-bin-848-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRS-HS12-bin-109

HRSG-H6-bin-2

HRS-HS6-bin-31

HRSG-E2-bin-60

Ki2-D2-bin-0592-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

Ja2-bin-1485-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

Umea2-bin-3128-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRS-HS3-bin-128

3300027744-8-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

HRS-ES11-bin-97

HRSG-E12-bin-19

HRS-ES12-bin-75

HRSG-E11-bin-94

HRS-ES1-bin-236

HRS-ES10-bin-36

HRS-ES9-bin-29

HRSG-E10-bin-53

HRS-ES8-bin-24

HRSG-E8-bin-54

HRS-ES2-bin-73

GCA-009927495-1-ASM992749v1-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

GCA-010031625-1-ASM1003162v1-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s

3300027708-24-p Proteobacteria-c Gammaproteobacteria-o Burkholderiales-f Burkholderiaceae-g Limnohabitans-s
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Figure S7. Pruned phylogenomic tree of Limnohabitans (Gammaproteobacteria) 
metagenome assembled genomes. Relative abundance of selected MAGs during the 
spring bloom in the small filter (0.22µm) are shown on the right side. Each row was 
normalized by Z-score and clustered by average linkage (with Spearman Rank correlation 
method). Ultrafast bootstrap values are shown at each node



Figure S8. Dereplicated Alphaproteobacteria (Proteobacteria) MAG abundances of 0.22µm filter (Cov/Gb) normalized by Z-score in epi and hypoliminon (n=67). The rows are clustered by taxonomy and  relative 
abundance by average linkage (with Spearman Rank correlation method).
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Figure S9. Dereplicated Bacteroidota MAG abundances of 0.22µm filter (Cov/Gb) normalized by Z-score in epi and hypoliminon (n=238). The rows are clustered by taxonomy and  relative abundance by average 
linkage (with Spearman Rank correlation method).
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Figure S10. Dereplicated Gammaproteobacteria (Proteobacteria) MAG abundances of 0.22µm filter (Cov/Gb) normalized by Z-score in epi and hypoliminon (n=198). The rows are clustered by taxonomy and  
relative abundance by average linkage (with Spearman Rank correlation method).
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p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-39;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-39;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-39;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-39;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-39;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-39;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-39;g_2-02-FULL-62-17;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-39;g_2-02-FULL-62-17;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-41;g_Ga0077527;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-41;g_PALSA-1004;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-41;g_PALSA-1004;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Burkholderiales;f_SG8-41;g_UBA5216;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Enterobacterales;f_Enterobacteriaceae;g_Yersinia;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Ga0077536;f_Ga0077536;g_Ga0077536;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Ga0077536;f_Ga0077536;g_Ga0077536;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_KS41;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_KS41;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_KS41;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_KS41;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_KS41;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_KS41;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_KS41;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_KS41;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_KS41;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_KS41;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Methylococcales;f_Methylomonadaceae;g_UBA10906;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Pseudomonadales;f_Pseudohongiellaceae;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Pseudomonadales;f_Pseudohongiellaceae;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Pseudomonadales;f_Pseudohongiellaceae;g_Pseudohongiella;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Pseudomonadales;f_UBA5518;g_UBA5518;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Steroidobacterales;f_Steroidobacteraceae;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Steroidobacterales;f_Steroidobacteraceae;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Steroidobacterales;f_Steroidobacteraceae;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Steroidobacterales;f_Steroidobacteraceae;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Steroidobacterales;f_Steroidobacteraceae;g_;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Steroidobacterales;f_Steroidobacteraceae;g_ZC4RG30;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Steroidobacterales;f_Steroidobacteraceae;g_ZC4RG30;s_
p_Proteobacteria;c_Gammaproteobacteria;o_Steroidobacterales;f_Steroidobacteraceae;g_ZC4RG30;s_
p_Proteobacteria;c_Gammaproteobacteria;o_UBA6186;f_UBA6186;g_;s_

id

HRS-HL12-bin-20
HRS-HL12-bin-22
HRS-ES1-bin-226
HRSG-H13-bin-46
HRS-ES2-bin-73
HRS-ES11-bin-97
HRS-ES8-bin-24
HRS-ES12-bin-75
HRS-ES9-bin-29
HRS-ES10-bin-36
HRSG-E10-bin-53
HRSG-E12-bin-19
HRSG-E11-bin-94
HRSG-E8-bin-54
HRS-EL13-bin-43
HRS-ES7-bin-53
HRS-ES8-bin-116
HRS-ES10-bin-40
HRS-ES9-bin-34
HRSG-E10-bin-57
HRSG-E8-bin-57
HRSG-E13-bin-143
HRSG-E11-bin-26
HRS-ES4-bin-94
HRS-ES6-bin-84
HRSG-E10-bin-58
HRSG-E12-bin-148
HRSG-E6-bin-28
HRSG-E7-bin-86
HRSG-E9-bin-38
HRSG-E12-bin-73
HRSG-E12-bin-86
HRSG-E9-bin-28
HRSG-E1-bin-7
HRSG-H9-bin-23
HRSG-H6-bin-91
HRS-ES2-bin-81
HRS-ES3-bin-50
HRSG-E3-bin-86
HRSG-H1-bin-194
HRSG-E2-bin-33
HRSG-E5-bin-60
HRSG-E4-bin-50
HRS-HS1-bin-69
HRS-ES4-bin-10
HRSG-E2-bin-122
HRS-HS9-bin-182
HRSG-H1-bin-47
HRS-ES1-bin-275
HRS-ES1-bin-401
HRSG-E1-bin-24
HRS-ES3-bin-54
HRS-HS6-bin-31
HRSG-E2-bin-60
HRSG-H3-bin-44
HRSG-H13-bin-164
HRSG-H6-bin-2
HRS-HS12-bin-109
HRS-HS1-bin-140
HRS-HS9-bin-2
HRSG-H12-bin-140
HRS-HS13-bin-91
HRS-HS3-bin-128
HRSG-E12-bin-152
HRSG-H1-bin-153
HRS-ES12-bin-61
HRS-ES10-bin-142
HRS-ES13-bin-156
HRSG-E11-bin-8
HRS-ES11-bin-99
HRSG-E12-bin-50
HRSG-E10-bin-90
HRSG-E11-bin-109
HRS-ES3-bin-23
HRS-HS1-bin-110
HRS-ES13-bin-66
HRS-ES10-bin-46
HRS-ES11-bin-181
HRSG-E11-bin-27
HRS-ES1-bin-412
HRS-ES1-bin-333
HRS-ES2-bin-442
HRSG-E2-bin-121
HRS-ES3-bin-86
HRS-ES7-bin-50
HRS-HS6-bin-113
HRS-ES6-bin-76
HRS-HS13-bin-181
HRS-ES4-bin-88
HRSG-H1-bin-160
HRS-HS1-bin-48
HRS-HS12-bin-55
HRS-HS9-bin-218
HRS-HS3-bin-171
HRS-ES2-bin-92
HRS-HS12-bin-30
HRS-HS13-bin-8
HRS-HS9-bin-39
HRS-HS1-bin-148
HRS-ES1-bin-415
HRS-ES2-bin-63
HRSG-E1-bin-87
HRSG-E13-bin-135
HRSG-E12-bin-57
HRSG-E13-bin-9
HRS-ES2-bin-124
HRS-ES2-bin-319
HRS-ES1-bin-328
HRS-ES1-bin-363
HRS-HS12-bin-210
HRS-ES2-bin-159
HRS-HS12-bin-152
HRS-HS13-bin-94
HRSG-H12-bin-120
HRS-ES6-bin-40
HRSG-H1-bin-59
HRSG-E6-bin-51
HRS-ES9-bin-57
HRSG-E3-bin-56
HRSG-E4-bin-70
HRS-HS1-bin-87
HRSG-E1-bin-82
HRSG-H3-bin-63
HRSG-H6-bin-65
HRS-HS3-bin-40
HRS-HS6-bin-53
HRS-ES1-bin-406
HRS-HS13-bin-81
HRS-HS12-bin-217
HRS-HS3-bin-16
HRS-HS6-bin-32
HRS-HS9-bin-62
HRS-ES8-bin-94
HRS-ES1-bin-267
HRS-ES1-bin-361
HRS-HS12-bin-154
HRSG-E4-bin-28
HRSG-H1-bin-67
HRS-HL12-bin-30
HRS-HS6-bin-71
HRS-ES4-bin-17
HRS-HS1-bin-58
HRS-EL11-bin-3
HRS-EL6-bin-9
HRS-ES13-bin-199
HRS-ES1-bin-353
HRS-ES4-bin-77
HRS-ES3-bin-120
HRS-ES2-bin-424
HRSG-E2-bin-140
HRSG-E4-bin-53
HRSG-E1-bin-33
HRS-HS1-bin-107
HRSG-H1-bin-7
HRSG-H3-bin-155
HRSG-E3-bin-9
HRSG-E1-bin-83
HRS-HS13-bin-100
HRSG-H13-bin-83
HRS-ES1-bin-117
HRSG-H13-bin-84
HRS-HS12-bin-110
HRS-HS13-bin-30
HRS-HS12-bin-86
HRS-HS9-bin-118
HRS-ES1-bin-229
HRS-HS13-bin-135
HRS-ES1-bin-278
HRSG-H13-bin-160
HRS-HS13-bin-188
HRS-ES1-bin-271
HRSG-H13-bin-71
HRSG-E13-bin-82
HRSG-H13-bin-100
HRSG-H12-bin-91
HRSG-H13-bin-112
HRSG-E4-bin-47
HRS-HL12-bin-38
HRS-ES3-bin-66
HRS-ES4-bin-154
HRS-HS1-bin-86
HRS-HL9-bin-33
HRS-HL6-bin-3
HRS-HL13-bin-4
HRSG-H6-bin-109
HRS-ES11-bin-145
HRS-HS3-bin-84
HRSG-E13-bin-41
HRS-HS12-bin-230
HRS-EL9-bin-4
HRSG-E13-bin-90
HRSG-H13-bin-177
HRSG-H9-bin-93
HRS-HS12-bin-128
HRSG-H13-bin-34
HRSG-E1-bin-8
HRSG-H3-bin-33
HRS-HL13-bin-21

contig

Epilimnion Hypolimnion

Z-score



Figure S11. Dereplicated Planctomycetota and Chloroflexota MAG abundances of 0.22µm filter (Cov/Gb) normalized by Z-score in epi and hypoliminon (n=28 and 7,respectively). The rows are clustered by 
taxonomy and  relative abundance by average linkage (with Spearman Rank correlation method).
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p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_F1-60-MAGs104;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_F1-60-MAGs104;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_F1-60-MAGs104;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_F1-60-MAGs104;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_F1-60-MAGs104;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_F1-60-MAGs104;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_F1-60-MAGs104;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_F1-60-MAGs104;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_F1-60-MAGs104;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_F1-60-MAGs104;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_QWPT01;s_QWPT01
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_SYAC01;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_SYAC01;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_SYAC01;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_SYAC01;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_SYAC01;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_SYAC01;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_SYAC01;s_
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_SYAC01;s_SYAC01
p_Planctomycetota;c_Phycisphaerae;o_Phycisphaerales;f_SM1A02;g_UBA966;s_
p_Planctomycetota;c_Planctomycetes;o_Gemmatales;f_Gemmataceae;g_UBA6894;s_UBA6894
p_Planctomycetota;c_Planctomycetes;o_Isosphaerales;f_Isosphaeraceae;g_QWQI01;s_
p_Planctomycetota;c_Planctomycetes;o_Isosphaerales;f_Isosphaeraceae;g_QWQI01;s_
p_Planctomycetota;c_Planctomycetes;o_Isosphaerales;f_Isosphaeraceae;g_QWQI01;s_QWQI01
p_Planctomycetota;c_Planctomycetes;o_Pirellulales;f_UBA1268;g_F1-20-MAGs016;s_
p_Planctomycetota;c_Planctomycetes;o_Pirellulales;f_UBA1268;g_F1-20-MAGs016;s_F1-20-MAGs016
p_Planctomycetota;c_Planctomycetes;o_Pirellulales;f_UBA1268;g_QWOQ01;s_QWOQ01
p_Planctomycetota;c_Planctomycetes;o_Planctomycetales;f_Planctomycetaceae;g_SXXK01;s_
p_Chloroflexota;c_Chloroflexia;o_Chloroflexales;f_Roseiflexaceae;g_UBA965;s_
p_Chloroflexota;c_Ellin6529;o_CSP1-4;f_CSP1-4;g_;s_
p_Chloroflexota;c_Ellin6529;o_CSP1-4;f_UBA10416;g_UBA10416;s_
p_Chloroflexota;c_Ellin6529;o_CSP1-4;f_UBA10416;g_UBA10416;s_
p_Chloroflexota;c_Ellin6529;o_CSP1-4;f_UBA10416;g_UBA10416;s_
p_Chloroflexota;c_Ellin6529;o_CSP1-4;f_UBA10416;g_UBA10416;s_UBA10416
p_Chloroflexota;c_UBA2235;o_UBA12225;f_UBA12225;g_UBA12225;s_UBA12225

id

HRSG-H13-bin-88
HRS-HL12-bin-36
HRS-ES3-bin-83
HRSG-E1-bin-64
HRS-HS6-bin-74
HRS-HS1-bin-122
HRS-HL9-bin-9
HRS-HL13-bin-18
HRSG-E3-bin-50
HRS-HS3-bin-56
HRSG-H9-bin-40
HRSG-E2-bin-2
HRS-ES1-bin-292
HRS-ES2-bin-348
HRSG-H12-bin-48
HRSG-H13-bin-187
HRSG-H1-bin-193
HRS-HS9-bin-99
HRSG-H6-bin-83
HRS-HS13-bin-72
HRSG-H13-bin-74
HRSG-H12-bin-37
HRSG-H13-bin-151
HRSG-H13-bin-48
HRSG-E1-bin-63
HRSG-H3-bin-86
HRS-HS13-bin-112
HRSG-H12-bin-80
HRSG-H13-bin-128
HRSG-H13-bin-110
HRS-ES13-bin-197
HRS-ES2-bin-250
HRS-HS1-bin-130
HRS-ES1-bin-27
HRSG-H1-bin-17

contig

Epilimnion Hypolimnion

Z-score



Figure S12. Dereplicated Verrucomicrobiota MAG abundances of 0.22µm filter (Cov/Gb) normalized by Z-score in epi and hypoliminon (n=52). The rows are clustered by taxonomy and  relative abundance by 
average linkage (with Spearman Rank correlation method).
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p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Chthoniobacteraceae;g_Chth-196;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Chthoniobacteraceae;g_Chth-196;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Chthoniobacteraceae;g_Chthoniobacter;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Chthoniobacteraceae;g_Chthoniobacter;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Chthoniobacteraceae;g_Chthoniobacter;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Chthoniobacteraceae;g_SXWH01;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Terrimicrobiaceae;g_UBA967;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Terrimicrobiaceae;g_UBA967;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Terrimicrobiaceae;g_UBA967;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Terrimicrobiaceae;g_UBA967;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Terrimicrobiaceae;g_UBA967;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_Terrimicrobiaceae;g_UBA967;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Chthoniobacterales;f_UBA6821;g_;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Methylacidiphilales;f_UBA3015;g_UBA3015;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_Opitutaceae;g_;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_Opitutaceae;g_;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_Opitutaceae;g_Lacunisphaera;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_Opitutaceae;g_Opitutus;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_Opitutaceae;g_Opitutus;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_Opitutaceae;g_Tous-C4FEB;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_Opitutaceae;g_Tous-C4FEB;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_Opitutaceae;g_Tous-C4FEB;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_Opitutaceae;g_Tous-C4FEB;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_UBA953;g_UBA953;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_UBA953;g_UBA953;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_UBA953;g_UBA953;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_UBA953;g_UBA953;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_UBA953;g_UBA953;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_UBA953;g_UBA953;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_UBA953;g_UBA953;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_UBA953;g_UBA953;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_UBA953;g_UBA953;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Opitutales;f_UBA953;g_UBA953;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Pedosphaerales;f_Pedosphaeraceae;g_;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Pedosphaerales;f_Pedosphaeraceae;g_SCTL01;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Pedosphaerales;f_Pedosphaeraceae;g_UBA11358;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Pedosphaerales;f_SXTU01;g_SXTU01;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Pedosphaerales;f_UBA9464;g_SXXZ01;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Pedosphaerales;f_UBA9464;g_SXXZ01;s_
p_Verrucomicrobiota;c_Verrucomicrobiae;o_Pedosphaerales;f_UBA9464;g_SXXZ01;s_
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Figure S13. Average Nucleotide Identity (ANI) matrix of (A) Chrysochromulina bins, (B) 
Thalassiosira  bins. The color key and a histogram of frequency of identity is shown on the 
left side. Black squares inside the matrices highlight the groups formed on each matrix.
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Figure S14. Phylogenomic tree of Nucleocytoviricota based on 7 conserved protein markers. Clades 
were collapsed at Family level while colored rectangles highlight affiliations to different Orders. Family 
identifiers are provided on the right of each collapsed clade (triangles) followed by square brackets 
containing the total number of members within the clade (references + genomes from this study) and 
by the number of dereplicated genomes recovered here from Epilimnion (E) or Hypolimnion (H) if they 
are present at all. Ultrafast bootstrap values (UFB) are defined by full (90-100) and empty (80-89) 
circles. UFB values below 80 are not represented. The root was defined between classes 
Pokkesviricetes and Megaviricetes as in a previous study (Aylward et. al, 2021).
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Figure S15. Dereplicated NCLDV contigs cumulative abundances of 0.22, 0.8 and 5 µm filters (Cov/Gb) normalized by Z-score in epi and 
hypoliminon (n=1721). The rows are clustered relative abundance by average linkage (with Spearman Rank correlation method).
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Figure S16. Limnological parameters in Římov reservoir along the spring bloom (03 April ~ 09 May 
2018)
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Figure S17. Total counts of zooplankton during the spring bloom. Rotifera (top) and Crustacea 
(bottom) abundance. For more details of the sampling scheme please check material and methods. 
Gray square shown in the background mark the Spring bloom during the time period.
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