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SUPPLEMENTARY TABLES

Table S1. Collection date, location, sample type, and accession information for Lake Taihu

samples.
Sample ID  Sample type Location Date SRR accession
F-04-M Free-living Meiliang bay, Lake Taihu  Apr, 2018 SRR24980017
F-04-Z Free-living Zhushan Bay, Lake Taihu  Apr, 2018 SRR24980026
A-04-M aggregates Meiliang bay, Lake Taihu  Apr, 2018 SRR24980030
A-04-Z aggregates Zhushan Bay, Lake Taihu  Apr, 2018 SRR24980031
F-05-M Free-living Meiliang bay, Lake Taihu =~ May, 2018 SRR24980029
F-05-Z Free-living Zhushan Bay, Lake Taihu =~ May, 2018 SRR24980016
A-05-M aggregates Meiliang bay, Lake Taihu  May, 2018 SRR24980027
A-05-Z aggregates Zhushan Bay, Lake Taihu =~ May, 2018 SRR24980028
F-06-M Free-living Meiliang bay, Lake Taihu  Jun, 2018 SRR24980032
F-06-Z Free-living Zhushan Bay, Lake Taihu  Jun, 2018 SRR24980033
A-06-M aggregates Meiliang bay, Lake Taihu  Jun, 2018 SRR24980015
A-06-Z aggregates Zhushan Bay, Lake Taihu  Jun, 2018 SRR24980039
F-07-M Free-living Meiliang bay, Lake Taihu  Jul, 2018 SRR24980036
F-07-Z Free-living Zhushan Bay, Lake Taihu  Jul, 2018 SRR24980037
A-07-M aggregates Meiliang bay, Lake Taihu  Jul, 2018 SRR24980034
A-07-Z aggregates Zhushan Bay, Lake Taihu  Jul, 2018 SRR24980035
F-08-M Free-living Meiliang bay, Lake Taihu  Aug, 2018 SRR24980041
F-08-Z Free-living Zhushan Bay, Lake Taithu  Aug, 2018 SRR24980042
A-08-M aggregates Meiliang bay, Lake Taihu  Aug, 2018 SRR24980038
A-08-Z aggregates Zhushan Bay, Lake Taithu  Aug, 2018 SRR24980040
F-09-M Free-living Meiliang bay, Lake Taihu  Sep, 2018 SRR24980021
F-09-Z Free-living Zhushan Bay, Lake Taihu  Sep, 2018 SRR24980020
A-09-M aggregates Meiliang bay, Lake Taihu  Sep, 2018 SRR24980018
A-09-Z aggregates Zhushan Bay, Lake Taihu  Sep, 2018 SRR24980019
F-10-M Free-living Meiliang bay, Lake Taithu  Oct, 2018 SRR24980025
F-10-Z Free-living Zhushan Bay, Lake Taithu  Oct, 2018 SRR24980024
A-10-M aggregates Meiliang bay, Lake Taithu  Oct, 2018 SRR24980022
A-10-Z Zhushan Bay, Lake Taihu  Oct, 2018 SRR24980023

aggregates




Table S2. Source, location, date of collection and accession information for Lake Erie and Taihu transcriptome samples.

Bioproject Sample ID Lake Date SRR accession Submission by reference

Stony Brook
PRINA262053  Station LET1 replicate 1 Lake Erie Oct, 2013  SRR1596057  University

Stony Brook
PRINA262053  Station LET1 replicate 2 Lake Erie Oct, 2013 SRR1596599  University

Stony Brook
PRINA262053  Station LET2 replicate 1 Lake Erie Oct, 2013  SRR1596606  University

Stony Brook
PRINA262053  Station LET2 replicate 2 Lake Erie Oct, 2013  SRR1596607  University

Stony Brook
PRINA262053  Station LET3 replicate 1 Lake Erie Oct, 2013  SRR1601407  University

Stony Brook
PRINA262053  Station LET3 replicate 2 Lake Erie Oct, 2013  SRR1601408  University

Stony Brook
PRINA262053  Station LET4 replicate 1 Lake Erie Oct, 2013  SRR1601409  University

Stony Brook
PRINA262053  Station LET4 replicate 2 Lake Erie Oct, 2013  SRR1601410  University

Stony Brook
PRINA262053  Station LETS replicate 1 Lake Erie Oct, 2013  SRR1601412  University

Stony Brook
PRINA262053  Station LETS replicate 2 Lake Erie Oct, 2013  SRR1601413  University

Stony Brook
PRINA262053  Station LET6 replicate 1 Lake Erie Oct, 2013  SRR1601414  University

Stony Brook
PRINA262053  Station LET6 replicate 2 Lake Erie Oct, 2013  SRR1601415  University

Stony Brook
PRINA262053  Station LET7 replicate 1 Lake Erie Oct, 2013  SRR1601416  University

Stony Brook
PRINA262053  Station LET7 replicate 2 Lake Erie Oct, 2013  SRR1601417  University

University of
PRINA354726  W4b Lake Erie Aug, 2014 SRR5079666  Tennessee Knoxville
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Tsinghua University,

PRINA664620  CA151028 Lake Taihu  Oct, 2015 SRR12686983  China [2]
Tsinghua
PRINA664620  CA150902 Lake Taihu  Sep, 2015 SRR12686984  University ,China [2]
Tsinghua University,
PRINA664620  CA150806 Lake Taihu  Aug, 2015 SRR12686985 China [2]
Tsinghua University,
PRINA664620  CA150804 Lake Taihu  Aug, 2015 SRR12686986 China [2]
Tsinghua University,
PRINA664620  CA150701 Lake Taithu  Jul,2015  SRR12686987 China [2]
Tsinghua University,
PRINA664620  CA150615 Lake Taithu  Jun, 2015 SRR12686988 China [2]
Tsinghua University,
PRINA664620  CA150608 Lake Taithu  Jun, 2015 SRR12686989 China [2]
Chinese Academy of
mgpl03977* Jul2016 Lake Taihu  July, 2016 4773250.3 Sciences, China [3]
Chinese Academy of
mgpl03977* Aug?016 Lake Taihu  Aug, 2016 4729510.3 Sciences, China [3]
Chinese Academy of
mgpl03977* Sep2016 Lake Taihu  Sep, 2016 4775083.3 Sciences, China [3]
Chinese Academy of
£p103977* Oct2016 Lake Tathu  Oct, 2016  4747924.3 Sciences, China [3]

*Metatranscriptomes are publicly available from the MG-RAST server.



Table S3. Taxonomic, completeness and contamination data for non-redundant microbiome MAGs

AAP

bacteria Completeness Contamination
accession lineage YES or NO (%) (%)

Planctomycetaceae
JAJTDFO1 bacterium NO 95.45 0
Alphaproteobacteria

JAJTHLOl  bacterium NO 95.7 0
JAJTHNOLl  Phycisphaeraceae bacterium NO 96.59 0
JADBXDO1  Chitinophagaceae bacterium NO 96.88 0
DAO4 Methylophilus sp. NO 96.89 0
JADDKFO1  Cutibacterium sp. NO 97.7 0
JADCBMO1  Methylobacterium sp. YES 97.75 0
JADBXCO1 Chitinophagaceae bacterium NO 97.78 0
JADBXPO1  Chitinophagaceae bacterium NO 97.78 0
JADCCDO1  Methylobacterium sp. YES 98.07 0
JADCGSO01  Burkholderiales bacterium YES 98.15 0
JADCGVO1  Burkholderiales bacterium YES 98.15 0
JADCCFO1  Methylobacterium sp. YES 98.36 0
TWO1 Flavobacterium sp. NO 98.44 0
JADCFTO1  Roseomonas sp. YES 98.51 0
SGWCO01 Exiguobacterium sp. NO 98.68 0
SGWEO1 Deinococcus sp. NO 99.15 0
DWO08 Flavobacterium sp. NO 99.28 0
DF15 Brevundimonas sp. NO 99.35 0
JADBXRO1 Chitinophagaceae bacterium NO 99.51 0
TW09 Flavihumibacter sp. NO 99.75 0
JADCGEO1  Roseomonas sp. YES 99.75 0
JAJTHBO1  Rickettsiales bacterium NO 100 0
JADCGFO1  Roseomonas sp. YES 100 0
JADCDUO1  Rhodobacter sp. YES 99.64 0.02
JADCHIOl  Burkholderiales bacterium NO 99.57 0.03
JAJITDLO1  Burkholderiaceae bacterium  YES 99.03 0.08
JAJTIAO1 Candidatus Jidaibacter sp. NO 98.9 0.1
JADCDSO01  Rhodobacter sp. YES 99.33 0.1
JADCHWO1 Rhodocyclaceae bacterium  YES 99.53 0.12
JADCECO1  Rhodobacter sp. YES 99.94 0.12
JADCERO1  Roseomonas sp. YES 99.5 0.17
SGWFO01 Paenibacillus sp. NO 98.39 0.2
JADCDIOl  Rhodobacter sp. YES 99.64 0.2
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Table S4. Diel Bloom transcriptomes from Lake Erie.

Sample ID

Lake

Sampling time

SRR accession

reference

Diel 1S 2200h
Diel 28 0400h
Diel 3S_1000h
Diel 4S 1600h
Diel 58 2200h
Diel_6S_1000h
Diel 7S 1600h

western Lake Erie
western Lake Erie
western Lake Erie
western Lake Erie
western Lake Erie
western Lake Erie

western Lake Erie

26 Aug, 2014
27 Aug, 2014
27 Aug, 2014
27 Aug, 2014
27 Aug, 2014
28 Aug, 2014
28 Aug, 2014

.22:00h
. 04:00h
. 10:00h
. 16:00h
.22:00h
. 10:00h
. 16:00h

SRR6048562
SRR6466459
SRR6466487
SRR6048585
SRR6048582
SRR6048648
SRR6466476

[4]
[4]
[4]
[4]
[4]
[4]
[4]




Table S5. Environmental variables of Meiliang Bay (M) and Zushan Bay (Z) in Lake Taihu. Chl a concentrations indicated that the
Microcystis bloom grew rapidly peaking between August and September, and the bloom began to decline in October. The pH in bloom
samples (from August to October) ranged from 8.0 to 10.0. The mass ratios of total nitrogen (TN) to total phosphorus (TP) ranged from

6.7 to >31.8, but were lowest in the months of summer and fall, suggesting the Microcystis bloom was potentially N-limited.

Temp (°C) pH TN (mg/L) NO3 (mg/L) NHs(mg/L) TP(@mg/L) POs(mg/L) N/P Chl «a
(ng/L)

Apr-M 13.2 7.3 3.82 1.03 0.27 0.12 0.01 30.2 6.0

May-M 20.2 7.5 2.84 1.26 0.18 0.10 0.01 27.9 6.4

Jun-M 24.6 7.8 2.59 0.65 0.25 0.10 0.02 24.5 14.9
Jul-M 27.2 8.2 2.73 0.44 0.50 0.20 0.02 13.5 23.4
Aug-M 29.0 9.5 2.20 0.10 0.31 0.35 0.05 6.1 79.8
Sep-M 27.6 9.2 2.54 0.11 0.18 0.30 0.08 8.3 63.6
Oct-M 19.6 8.7 4.08 2.55 0.50 0.20 0.08 19.8 43.1
Apr-Z 133 7.1 5.07 1.36 0.45 0.14 0.05 34.8 12.9
May-Z 21.3 7.2 4.42 1.33 0.42 0.15 0.07 29.1 23.4
Jun-Z 249 7.6 4.08 1.72 1.28 0.16 0.10 243 34.6
Jul-Z 27.4 8.4 3.69 0.52 0.27 0.23 0.14 16.0 37.7
Aug-Z 293 9.1 2.23 0.27 0.87 0.40 0.22 5.5 92.1
Sep-Z 27.5 8.6 3.03 0.70 1.02 0.25 0.09 12.4 69.8

Oct-Z 19.6 7.2 3.20 0.38 0.51 0.15 0.09 21.5 43.6




SUPPLEMENTARY FIGURES

Figure Legends

Fig. S1. Map of Lake Taihu and the sampling sites at Meiliang Bay and Zushan Bay, and Taihu

Laboratory for Lake Ecosystem Research (TLLER).

Fig. S2. Linear relationship between concentrations of DOC and Chl a of water samples in

Lake Taihu. Data are based on 8 samples from site 1 at Meiliang Bay in September 2018.

Fig. S3. Diel variation of DO and pH during a Microcystis bloom. Samples were collected from
site 1 in Meiliang Bay, Taihu, over a 24-hour period from 10 AM to 10 AM on 10-11 August and

10-11 October 2018. Data are mean + standard deviation (SD) (n = 3).

Fig. S4. Alpha- and beta-diversity of samples from Lake Taihu. Free-living communities are
displayed in blue and aggregate communities in orange. PD faith is used as an index for alpha-
diversity (A). Significant differences between the groups are indicated with asterisks (***p <
0.001). For beta-diversity (B), PCoA plot of the weighted UniFrac measures is shown. The x-
and y-axes represent the first and second principal coordinates with the proportion of variance.
Both diversity measures show significant differences between free-living and aggregate

communities.

Fig. S5. Relative abundances of AAP bacterial genera in non-cyanobacterial communities in
bloom samples from Lake Taihu (A) and ten global lakes (B). The sample IDs in Lake Taihu are

shown in Table S1.



Fig. S6. Relationships between gene abundance of anoxygenic photosystem pathways and
important C, N, S, and P cycling pathways. Instead of using genes from MAGs, genes were
derived from contigs co-assembled by metaSPAdes v3.15.4 using the metagenome data from
each lake with Microcystis reads removed. Two biological replicates were obtained for each
sample. Gene identification, annotation, and KO (KEGG Orthology) analysis were described in
the text. Then reads of the ten lake metagenomes were mapped to genes derived from the
contigs, and calculated GPMs. The GPMs were the input to calculate the relative abundance of

pathways of each metagenome using formulae suggested by DiTing v0.9 [5].
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