Supplementary Materials: Cyanopeptolins and Anabaenopep-
tins are the Dominant Cyanopeptides from Planktothrix Strains
Collected in Canadian Lakes

Catrina D. Earnshaw and David R. McMullin

Table S1. Cyanobacteria strain information for studied strains from the Canadian Phycological Cul-

ture Collection (CPCC).
Strain Collection Date Location

P. rubescens CPCC 507 27/28-Jan-1999 Lake Wilcox, ON, Canada
P. agardhii CPCC 720 30-Sep-2007 Brome Lake, QC, Canada
P. rubescens CPCC 731 17-Oct-2008 Vert Lake, QC, Canada
P. rubescens CPCC 732 17-Oct-2008 Vert Lake, QC, Canada
P. rubescens CPCC 733 20-Oct-2008 Vert Lake, QC, Canada

Planktothrix sp. CPCC 735 29-July-2010 Lake Bromont, QC, Canada
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Figure S1. The six cyanobacterial strains included in our study (left to right): P. agardhii CPCC 720,
P. rubescens CPCC 507, Planktothrix sp. CPCC 735, P. rubescens CPCC 732, P. rubescens CPCC 731, and
P. rubescens CPCC 733.
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Table S2. Planktothrix intracellular extract information prior to LC-MS data collection.

Day 14 Day 28
Strain Replicate Biomass Extract Volume fil- Biomass Extract Volume fil-
(mg) (mg) tered (mL) (mg) (mg) tered (mL)
P. rubescens CPCC 507 1 8.8 1.9 150 20.8 2.3 150
P. rubescens CPCC 507 2 6.2 1.7 150 18.4 2.7 150
P. rubescens CPCC 507 3 6.0 1.8 150 16.6 2.6 150
P. rubescens CPCC 507 4 6.9 5.0 150 12.7 7.8 150
P. agardhii CPCC 720 1 5.4 2.9 100 12.2 6.0 80
P. agardhii CPCC 720 2 7.9 0.7 100 17.8 2.1 80
P. agardhii CPCC 720 3 4.8 1.5 100 9.5 2.8 80
P. agardhii CPCC 720 4 8.1 0.5 100 17.7 2.5 80
P. rubescens CPCC 731 1 8.1 6.4 150 25.7 9.2 150
P. rubescens CPCC 731 2 7.2 4.8 150 24.1 7.0 150
P. rubescens CPCC 731 3 9.3 3.6 150 33.5 6.0 150
P. rubescens CPCC 731 4 8.9 35 150 33.0 5.8 150
P. rubescens CPCC 732 1 7.8 1.9 150 23.1 4.6 150
P. rubescens CPCC 732 2 6.2 2.0 150 14.8 5.1 150
P. rubescens CPCC 732 3 8.4 2.5 150 24.3 6.6 150
P. rubescens CPCC 732 4 6.5 1.6 150 16.9 3.8 150
P. rubescens CPCC 733 1 8.9 2.8 100 25.9 6.0 100
P. rubescens CPCC 733 2 10.0 35 100 27.1 5.5 100
P. rubescens CPCC 733 3 7.4 2.5 100 23.8 5.0 100
P. rubescens CPCC 733 4 7.6 5.2 100 24.3 12.0 100
Planktothrix sp. CPCC 735 1 4.6 1.2 100 12.0 29 70
Planktothrix sp. CPCC 735 2 11.6 1.7 100 30.0 3.8 70
Planktothrix sp. CPCC 735 3 8.0 1.3 100 20.3 6.8 70
Planktothrix sp. CPCC 735 4 10.4 1.1 100 26.4 3.7 70
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Table S3. The peak picking parameters used with the bioinformatics R package xcms.

. . m/z s/n Ratio Peak Width )
Parameter Polarity Scan Pre-filter Deviation (ppm) cutoff Range (secs) Noise Level
Set point Positive 5 1 5 12-15 1x106
1300 Group
@ Aeruginosins
L @ Anabaenopeptins
1100 @ Cyanopeptolins
@ Microcystins
1000 @ Microviridins*
N
N
€ 900
o)
o
3 800
o
o
700
600
500
400

25 3 35 4 45 5 5.5 6
Retention time (min)

Figure S2. Plot of the precursor ion m/z for the 225 cyanopeptides identified within the Planktothrix
extracts against their retention time. *Indicates [M+2H]* adduct.
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Table S4. Cyanopeptide characteristic structural features and the diagnostic product ions used to
identify cyanopeptide groups.

Group Structural feature(s) Product ion(s) m/z
Microcystins Adda 135.0803, 163.1113
Mdha 213.0865
Cyanopeptolins Lxx-Ahp 181.1331
Phe-Ahp 215.1167
Thr-Ahp 169.0967
Val-Ahp 167.1541
Aeruginosins Choi 140.1099, 122.0966
Agma 281.1914
Microginins Di, Mono, Non-Cl-Ahoa 168.0338, 134.0727, 100.1122
Di, Mono, Non-Cl-NMe-Ahoa 182.0494, 148.0883, 114.1278
Anabaenopeptins D-Lys 84.0816, 129.1018
Arg-CO 201.0985
Hty 150.09134
Cyanobactins Tzln 86.0059
MeOx 84.0448
Microviridins Trp 159.0911
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Table S5. LC-HRMS data for all cyanopeptides detected within P. rubescens CPCC 507, P. agardhii CPCC 720, P. rubescens CPCC 731, P. rubescens CPCC 732, P.
rubescens CPCC 733, and Planktothrix sp. CPCC 735 intracellular extracts.

Mass Er- .
No GNPS CNP Cyar.lopep- Structural |Structural Adduct il ror Chemical for- RT (min)| 507 | 720 | 731 | 732 | 733 | 735 Study
Cluster # | group tide Feature 1 | Feature 2 (ppm) mula
1 N/A MC MC 1030A Adda [M+H]*]1031.5197| 0.10 Cs1H70N10013 2.95 X X X This study
2 N/A MC MC 966 Adda [M+H]* | 967.5248 0.10 Ca7H70N10012 3.06 X X This study
3 11 MC MC 1014A Adda [M+H]*|1015.4915| -0.20 | Co#H7nN10O1S | 3.18 X X | This study
4 11 MC MC 1034 Adda [M+H]*]1035.5510| 0.10 Cs1H7N10013 3.36 X X This study
5 11 MC MC 1061 Adda [M+H]* | 1061.5303 [ 0.09 Cs2H72N1w0Owu | 3.45 X X X | This study
6 11 MC MC 1030B Adda [M+H]*|1031.5198 | 0.19 Cs1H70N10013 3.56 X X X | This study
7 11 MC [AIS\EZI_)L}EH' Adda [M+H]* | 967.5250 | 031 | CoHoNwOn | 357 X | x X Mcg)zr;ald
[D-Asp®,(E)-
8 11 MC Dhb”] MC- Adda [M+H]* | 1045.5347 | -0.57 Cs2H72N10O13 3.57 X X X X | Isaacs 2011
HtyR
9 11 MC MC 988 Adda [M+H]* | 999.4966 | -0.20 | CoH7oN10012S | 3.58 X X | This study
10 11 MC MC 1058 Adda [M+H]* | 1059.5507 | -0.28 CssH74N10013 3.68 X This study
11 11 MC MC 980 Adda [M+H]* | 981.5390 0.10 Ca4sH72N10012 3.71 X X X X | This study
12 11 MC MC 994 Adda [M+H]* | 995.5558 | -0.20 CaH7N10012 3.99 X X X | This study
13 11 MC MC 1014B Adda [M+H]*|1015.5244 | -0.30 Cs1H70N10012 4.10 X X | This study
[D-Asp?,(B)-
14 11 MC Dhb?] MC- Adda [M+H]* [1029.5405| 0.10 C52H72N10012 4.13 X X | Isaacs 2011
HphR
15 N/A MC MC 1051A Adda [M+H]*|1052.4974| -0.10 CssHeoN7O14 4.24 X This study
16 11 MC MC 1042 Adda [M+H]* | 1043.5528 | -0.19 CssH7N10012 4.42 X This study
17 12 MC MC 1081 Adda [M+H]*|]1082.5082 | 0.09 CssH72015N7 5.10 X This study
18 12 MC MC 1051B Adda [M+H]* | 1052.4976| 0.10 CssHeoN7O14 5.20 X This study
19 12 MC MC 1065 Adda [M+H]* | 1066.5131 | -0.09 CssH71N7O114 5.32 X This study
del Campo
20 12 MC MC-LY Adda [M+H]* | 1002.5182| -0.10 Cs2H71N7O13 5.42 X & Ouahid
2010
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21 12 MC | MC 1049 Adda [M+H]* [1050.5182| -0.10 | CseH»OnN; | 5.58 This study
22 4 AG AG 740 Choi |Choi-H:O| [M+H]" | 7413819 | 0.13 | CyH=OuNs | 2.32 X This study
23 4 AG | AGS870 Choi  |Choi-H:O| [M+HJ' | 871.2941 | 0.46 C”HSZC;”N”C” 2.37 This study
. . [M+H- .
24 4 AG AG 874 Choi | Choi-FO| g " | 7953921 | -025 | CuFlsOuNiS | 238 X This study
3
25 4 AG AG 844 Choi |Choi-H:O| [M+H]" | 8453384 | -024 | CxsH»OuNeS | 238 X This study
26 4 AG | AG688A Choi  |Choi-H:O| [M+H] | 689.2962 | -0.15 | CoHuNeOsS | 2.42 Mcz)zr;ald
27 4 AG AG 854 Choi |Choi-H:O| [M+H]" | 8552997 | 0.12 |CxHsiOuN«CIS| 2.44 This study
28 4 AG AG 738 Choi |Choi-HO| [M+H] | 739.2524 | 0.14 |CHuOuN«CIS| 2.48 This study
29 | N/A AG AG 672 Choi  |Choi-H:0 [gglﬁ' 5033448 | 034 | CxHuNeOsS | 2.53 X This study
3
30 4 AG AG 804 Choi |Choi-H:O| [M+H] | 805.3438 | 0.12 | CyH»OuNeS | 2.53 X This study
31 4 AG | AGsssA Choi |Choi-H:0 [gglﬁ' 8093445 | 0.12 | CoHeO1nNeS | 2.54 This study
3
32 4 AG AG 608 Choi |Choi-H:O| [M+H]" | 609.3391 | -0.66 | C»H#ONs | 2.55 X This study
33 4 AG AG 696 Choi |Choi-H:O| [M+H]" | 697.3013 | -0.14 | CxHuOsNeS | 2.59 X This study
34 4 AG AG 722 Choi |Choi-HO| [M+H] | 7232575 | 0.14 |CxHeNeOsCIS| 2.59 Mcg)zgald
35 4 AG AG 787 Choi Choi-HO | [M+H]* | 788.3990 | -0.13 Ca2Hs5005N1 2.60 X This study
36 4 AG AG 828 Choi |Choi-H:O| [M+H] | 829.3435 | -024 | CxH»OuNeS | 2.60 X This study
37 4 AG AG 768 Choi |Choi-H:O| [M+H] | 769.2047 | -013 | CyHnOsN1S | 2.64 This study
38 4 AG AG 728 Choi |Choi-H:O| [M+HJ" | 729.4187 | 0.69 | CwHsONe | 2.66 X This study
39 4 AG AG 756 Choi |Choi-H:O| [M+H] | 757.2180 | -040 |CHuNeOsCLS| 2.72 This study
40 4 AG AG 632 Choi |Choi-H:O| [M+H]" | 633.3394 | -0.16 | CaHuOsNes | 2.80 X This study
41 | N/A AG AG 688B Choi |Choi-H:O| [M+H]" | 689.3425 | 0.15 | CxsHuOuNw | 2.86 X This study
4 4 AG AG 592 Choi |Choi-H:O| [M+H] | 593.3447 | 017 | C»HuNeOs | 2.88 X This study
M+H-
43 4 AG AG 888B Choi  |Choi-H:0 [S 5 | | 8094445 | 025 | CuHwOuNSS | 290 X This study
3
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Cy-
44 4 AG AG A Choi  |Choi-H:O| [M+H]* | 6173448 | 032 | CuHuNeOs | 293 anoMetDB
2023
15 4 AG AG 733 Choi |Choi-H:O| [M+H]' | 7344239 | 041 | CwHs=ON; | 294 This study
16 | N/A AG | AGG660A Choi |Choi-H:0| [M+H]* | 6614070 | -030 | CyH=O:Ns | 3.8 This study
47 1 AG AG 872 Choi |Choi-H:O| [M+H]' | 873.4064 | 011 | CoH«wOuNsS | 3.18 This study
48 4 AG AG 724 Choi |Choi-H:O| [M+H]' | 7253851 | 014 | CwHwO:Ns | 345 This study
49 4 AG | AG 660B Choi | Choi-H:0| [M+H]* | 6614069 | -045 | CyH=O:Ns | 3.67 This study
[The-ARp= |/ Alp- .
50 3 cp CP T864 H20- [M+H]* | 865.4134 0.35 C47Hs56010Ns 2.48 This study
H:0+HJ*
CO+HJ*
[The-ARp= |/ Alp- .
51 3 cP | cpT944 H20- [M+H]* | 9455039 | -0.11 | CuHsOuNw | 2.51 This study
H:0+H]*
CO+HJ*
[Thr-Ahp-
52 3 cp | cprsiea | mo-  [(TREARPAL IMHH- g0 s | 013 | CoHeOuNs | 2.56 This study
H:0+H]' | H:OF
CO+HJ*
[Thr-Ahp-
53 3 cp | cpT19ss poo-  [[(TheARP IMAHE g Soeo | 042 | CubnonNs | 2,59 This study
H:O+H]J* | H0]*
CO+HJ*
Thr-Ahp-
(The-ARp=1 1y, Ahp- .
54 3 cp | cpTs4s H20- [M+H] | 849.4159 | -0.12 | CxoHeOuNw | 2.61 This study
H:0+HJ*
CO+HJ*
[The-ARp= |/ Alp- .
55 3 cp | cpt19is H20- [M+H]* | 9165135 | -033 | CuHwOuNs | 2.65 This study
H:0+HJ*
CO+HJ*
[Thr-Ahp-
Thr-Ahp—| [M+H-
56 3 cp | crressa | mo- |TEARP IMHHEE o sl 030 | cauHmONG | 266 This study
H:0+H]' | H:Of
CO+HJ*
[Thr-Ahp-
Thr-Ahp-| [M+H-
57 3 cp | crrssoa | mo- |EARPT MM g 508 | 025 | CoHeOnNs | 266 This study
Costyyr | FROHHI | HO)
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[Thr-Ahp-

58 | N/A c | cprooza | mo- [T Ahp+ [MJ“H+ 9105018 | -0.11 | CuHnOwNs | 2.68 This study
CO+HJ' H:O+H]J* | H20]
[The-ARp= |/ ARp- _

59 3 CP | CPT1079 HO- [ gy | [MFHT 108052291 0,09 | CuHsONy | 2.70 This study
coHp |
[The-ARp= |/ Alp- .

60 3 cp CP T1135 H20- FLO+H]* [M+H]* | 1136.5985| -0.09 CssHs1015N1 2.71 This study
coHp |
[The-ARP= | ARp- .

61 3 cp CP T1090 H20- FLO+H]* [M+H]* [1091.5759 | 0.09 Cs3Hs2018Ns 2.72 This study
coHp |7
[Thr-Ahp-

62 3 cp | cprama | mo- [[ThrARP M-, 663 | 012 | caHuOuNs | 276 This study
comyy | FEOHHT | HOF
[Thr-Ahp-

63 3 ce | cprozB | m2o- [T Ahp+ [MJ“H+ 9104667 | -021 | CuHeOuNo | 277 This study
CO+H]* H:0+H]J* | H20]
[Thr-Ahp-

Thr-Ahp-| [M+H-

64 3 ce | cproea | mo- [T i M+ | 6853918 | -0.15 | CsHsONs | 278 This study
CO+HJ' H:O+H]J* | H20]
[Thr-Ahp-

Thr-Ahp-| [M+H-

65 |[Ind.Node| CP | cPToso | mo- |ITMARP M o0 so1s | 011 | CobtmOuNs | 278 This study
CO+HJ* H:O+HJ* | H20]
[Thr-Ahp-

66 3 CP | CPT1044 Hoo-  [[TReARP M- 00 5006 | 010 | CastinOwNn | 281 This study
comyy | FEOHHT | HOF
[Thr-Ahp-

67 3 CP CP T773 Hao-  [[(TReARP Mo e oo | 013 | CobmOuNy | 281 This study
comyy | FEOHHT | HOF
[Thr-Ahp-

68 3 CP | CPTI1209 Ho- | Ahp+ [MJ“H+ 11925886 | 0.08 | CsHsuOwNu | 2.84 This study
CO+H]" H:0+H]J* | H20]
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[Thr-ARp= | 1y AR
69 cP | cPTil04 | H.O- P7 MH] | 11055929 0.09 | CssHsiOuNw | 2.85 This study
H20+H]*
CO+HJ*
[Thr-Ahp-
70 CP CP T918 Hoo- | TheARp M- o0 oo | 2001 | CoHwOuNs | 288 This study
H:O+H]J* | H0]*
CO+HJ*
[Thr-Ahp-
71 cP CP T916 Hao-  [[TheARP IMH- o) 1507 | 022 | CoHuOuNs | 291 This study
H0+H]* | H:0[*
CO+HJ*
[Thr-Ahp-
72 CP CP T941 po-  |(TheARp= IMAH- ) je | 2032 | CosbgOuNs | 292 This study
H0+H]* | H:0[*
CO+HJ*
[Thr-Ahp-
73 CP CP T716A Hoo- | LDeARP M g 10ms | 014 | CoobiONe | 204 This study
H0+H]* | H:0[*
CO+HJ*
[Thr-Ahp-
74 CP CP T1177 Foo- | LeARP M o seea] 000 | CatimOsNy | 2.97 This study
H:O+H]J* | H:0]*
CO+HJ*
[Thr-Ahp-
75 cp | cprizes | mo- [TREARe IMTHS 0 c0ss| 024 | CosHsOwNn | 297 This study
H:O+H]J* | H0]*
CO+HJ*
[Thr-Ahp-
76 cp | cprizs | mo-  [(TREARP M G ser6| 009 | CoHpOmND | 2,99 This study
H:O+H]J* | H0]*
CO+HJ*
[Thr-Ahp-
Thr-Ahp-| [M+H-
77 CP | CPTI208 fo-  |[TheAhp— IMAH- 0 coasl 008 | CasHmOsNn | 3.00 This study
H0+H}* | H:0[*
CO+HJ*
[Thr-Ahp-
78 CP CP T913 Hao-  [[TheARP IMAH- oo 65 | 011 | CuboOuNs | 3.01 This study
H0+H]* | H:0[*
CO+HJ*
[Thr-Ahp-
79 CP CP T930 Hoo-  [(TheARP IMAHE g 5 660 | 033 | CuHwOuNs | 3.06 This study
CO+H]" H:O+H]J* | H0]*
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[Thr-Ahp-
80 CP CP T872 Hoo- | LTeARP M- o 1000 | 023 | CoHuORNs | 308 This study
H:O+H]J* | H0]*
CO+HJ*
[Thr-Ahp-
81 CP CP T1159 Hoo- | ThrARP M- G005 | 026 | CoibisOuNn | 3.1 This study
H:O+H]J* | H0]*
CO+HJ*
[Thr-Ahp-
82 CP CP T799 po- | TheARp M- o) yhg1 | 2026 | cobmonNs | 32 This study
H:0+H]* | H20]*
CO+HJ*
[Thr-Ahp-
83 CP | CPTessB o |(TheAhp IMAH- o n | 2014 | CutlmONe | 314 This study
H:0+H]* | H20]*
CO+HJ*
[Thr-Ahp-
84 CP CP T1166 Hoo- | EARP Mg sesl 009 | CoinOmNo | 315 This study
H:0+H]* | H20]*
CO+HJ*
[Thr-Ahp-
85 CP CP T1192 Hoo- | eARP MM o0 00l 000 | CrobieOnNs | 315 This study
H:O+H]J* | H:0]*
CO+HJ*
[Thr-Ahp-
86 CP CP T927C Hoo- | ThrARPH M- o) S0 | 2033 | CoHwOuNo | 315 This study
H:O+H]J* | H0]*
CO+HJ*
[Thr-Ahp-
Thr-Ahp- H-
87 CP | CPT1095 fo-  |[TheAhp— IMAH- 1 o0 ciael 009 | CabimoaNy | 3.19 This study
H:O+H]J* | H0]*
CO+HJ*
[The-ARP= | ARp- .
88 CP CP T1088 H0- [M+H]* [1089.5967| 0.09 | CsHs:ONe | 321 This study
H20+H]*
CO+HJ*
[Thr-Ahp-
Thr-Ahp-{ [M+H-
89 cP | CPT1180 fo-  |[TheAhp— IMAHE ) o cogs | 017 | CoHmOnNn | 328 This study
H:0+H]* | H20]*
CO+HJ*
[Thr-Ahp-
90 CP CP T1206 poo-  [(TheARP IMAHE 09 130|008 | CooHOuN | 3.30 This study
CO+H]" H:O+H]J* | H0]*
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[Thr-Ahp-

91 3 CP CP T813 Ho-  [[eAhp I oo 3g | 025 | CoHwOnN: | 338 This study
CO+HJ' H:O+H]J* | H20]
[The-ARp= |/ ARp- _

92 3 CP | CPT830B | HO- [ UL [MH] | 8314612 | 012 | CaHeOuNs | 338 This study
coHp |
[Thr-Ahp-

9 | N/A cr | cprrssa | mo- | TREARP M o o0 | 039 | CasHsOnNG | 3.39 This study
oy | FEOHHT | HOP
[Thr-Ahp-

Thr-Ahp-| [M+H-

94 3 cP | cprroms | mo-  [TPARP IMH Gesa000 | 015 | CoHWONe | 345 This study
oy | RO | H:O]
[Thr-Ahp-

95 |Ind.Node| CP | cPTioss | mpo- |TNUARPT MR- 000 s304] 029 | CoHOwNs | 350 This study
contyy | FEOHHT | HOP
[Thr-Ahp-

96 3 cP | cpTsaaB | mo- |TRrANP IMH eon o7 | 012 | CuHwOnNs | 350 This study
CO+HJ' H:0+H]J* | H20]
[Thr-Ahp-

Thr-Ahp-| [M+H-

97 3 ce | cpriiez | mo- |TRrANP DM s sea | 047 | CobmONs | 355 This study
CO+HJ' H:O+H]J* | H20]
[Thr-Ahp-

98 3 cp | cprrese | mo-  [(REARPT IMPHA oo o | 012 | CuHsOnNs | 362 This study
CO+HJ* H:O+H]J* | H0]*
[Thr-Ahp-

99 3 CP CP T827 po- | ThrARPH IMAHE ) o5 | 012 | caHaOnNs | 365 This study
oty | HEOHHT | HOP
[Thr-Ahp-

100 3 CP CP T802 Hoo-  [[TheARP M oo g1 | 013 | CoHmOnNs | 371 This study
oy | EOHHT | HOP
[Thr-Ahp-

101 3 cP | cpriso | mo- |TRrARP M0 se 009 | CoHmOnNG | 379 This study
CO+H]" H:0+H]J* | H20]
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[Thr-Ahp-

02| 3 ce | cprize | mo-  [TMARPT M50 6003|017 | CoHwOmNG | 381 This study
CO+HJ' H:O+H]J* | H20]
[Thr-Ahp-

Thr-Ahp-| [M+H-

103 | N/A cp | cproorp | mo-  [TMARPL M 6105050 | 011 | CoHwORNs | 381 This study
CO+HJ* H:0+H]J* | H20]
[Thr-Ahp-

104 | N/A cp | cprrien | mo- |HRRARP I G 075 | 004 | CaHsONe | 3.86 This study
oy | FEOHHT | HOP
[Thr-Ahp-

105 3 cP CP T730 Hao-  [(TReARP Mo 0 | 014 | CoobnOnNs | 3.88 This study
oy | FEOHHT | HOP
[Thr-Ahp-

106 | N/A cp | cpmsien | mo- [TRmARP I Goq a5 | 002 | CoHwORNs | 405 This study
contyy | FEOHHT | HOP
[Thr-Ahp-

107 | 3 ce | cprioo | mo- [TPRARPL M0 689 009 | CoHkOWND | 410 This study
CO+HJ' H:0+H]J* | H20]
[Thr-Ahp-

Thr-Ahp-| [M+H-

08| 3 ce | cpriozs | mo- [TMARP IMHE 000 sss | 009 | CuHAOWNs | 430 This study
CO+HJ' H:O+H]J* | H20]
[Phe-Ahp= | o1 Ap- .

109 | N/A CP | CPP68O 0= | IMFHI | 6813972 | 029 | CoH=ONe | 275 This study
coHp |
[Lxx-Ahp-

1o | 1 cp | cprioso | mo- |POCARPT M0 5| 019 | CoBmOwNss | 348 This study
oty | FEOHHT" | H:O]
[Phe-Ahp-

111 1 cp | crriosa | mo- [FReARP I 00 is7s | 009 | CuHkONGS | 3.56 This study
oty | FEOHHT" | H:O]
[Lxx-Ahp-

12| 2 cP | cprioza | mo- [FXAMPT MM 60 007 047 | CobnONs | 379 This study
CO+H]" H:0+H]J* | H20]
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[Lxx-Ahp-
113 1 cp | cprioss | mo- |POCANPT IMHHL 00 oes | 049 | CoatteNsOws | 379 This study
H:O+H]J* | H0]*
CO+HJ*
[Phe-Ahp-
Phe-Ahp-| [M+H-
114 1 cp | cppriios | mo- [FReARPIMHH G 000 7ag| 018 | CoHeONS | 3.84 This study
H:O+H]J* | H0]*
CO+HJ*
[Phe-Ahp-
Phe-Ahp-| [M+H-
115 1 cp | cppiizz | mo- |FReANP M0 006 036 | CobinONes | 388 This study
H:0+H]* | H:0[*
CO+HJ*
[Phe-Ahp-
116 2 cp | cppiize | mo-  [ERARP M0 Sh6s | 018 | CosHrONss | 3.90 This study
H:0+H]* | H:0[*
CO+HJ*
[Phe-Ahp=1 5 Ahp- .
117 2 cP | CPPII15 | HO- [M+H]* [1116.4595| 0.09 | CssHwOwN:S | 4.05 This study
H0+H]*
CO+HJ*
[Phe-Ahp=1 5 o Ahp- .
118 |Ind. Node| CP | CPP1053 | F0- [M+H]* [ 1054.5359| 028 | CssHnOuNu | 4.06 This study
H:0+HJ*
CO+HJ*
[Val-Ahp-
Val-Ahp-| [M+H-
119 1 cp | cpvioss | mo-  [YARARP M 00 Sh6s| 018 | CobouNss | 4.10 This study
H20+H]* | H.O*
CO+HJ*
[Val-Ahp-
120 1 cp | cpviie | mo-  [VARARP M- pesoo0s| 1009 | CotmOuNss | 412 This study
H20+H]* | H.O*
CO+HJ*
[Phe-Ahp-
121 1 cp | cprioas | mo- [FReARP MM 00 s06| 010 | CotimOsNss | 421 This study
FRO+H]* | H:0[
CO+HJ*
[Lxx-Ahp-
122 |Ind. Node| cp | cpriois | mwo- [POCARP Moo sosa | 010 | CobmOnNy | 422 This study
H:0+H]* | H:0[*
CO+HJ*
[Phe-Ahp-
123 2 cp | cprizo | mo-  [EREARP MM seas| 009 | CubnOnNss | 426 This study
CO+H]" H:O+H]J* | H0]*
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[Phe-Ahp-
124 2 CP CP P1147 H0O- [Phe-Ahp— [M+H 1130.4752( 0.09 CseH7O17N7S | 4.28 This study
H:O+H]J* | H0]*
CO+HJ*
[Phe-Ahp-
Phe-Ahp— H-
125 1 CP CP P1078 H0O- [Phe-Ahp M+ 1061.4647 | -0.09 | Cs2H7O1sNsS | 4.41 This study
H:O+H]J* | H0]*
CO+HJ*
[Phe-Ahp-
126 2 CP CP P1143 HO- [Phe-Ahp— [M+H 1126.4445( 0.62 CssHeoO17N7S | 4.52 This study
H0+H]* | H0]*
CO+HJ*
[Phe-Ahp-
127 1 CP CP P1058 HO- [Phe-Ahp— [M+H 1041.4966( 0.48 Cs0H74O1sNsS | 4.58 This study
H0+H]* | H0]*
CO+HJ*
[Phe-Ahp-
128 2 CP CP P985 H0O- [Phe-Ahp— [M+H 968.5142 0.10 CssHe7OsN1 4.61 This study
H0+H]* | H0]*
CO+HJ*
[Phe-Ahp-
129 1 CP CP P1092 H0O- [Phe-Ahp— [M+H 1075.4810( 0.46 CssH72O01sNsS | 4.70 This study
H:O+H]J* | H:0]*
CO+HJ*
130 6 AP AP 748 Lys Hty [M+H]* | 749.4190 | -0.27 CssHs6010Ns 2.26 X This study
131 6 AP AP 824 Lys Phe [M+H]* | 825.4504 | -0.12 CsaHe0O10Ns 241 X This study
132 5 AP AP 852 Lys Arg [M+H]* | 853.4565 | -0.12 | CaHeO10N10 2.45 X This study
133 5 AP AP 868A Lys Arg [M+H]* | 869.4879 | -0.12 | CaHsO10N10 2.48 This study
134 N/A AP AP 868B Lys Arg [M+H]* | 869.3676 | 0.12 CaoHs53014Ns 2.51 This study
135 5 AP AP 866 Lys Arg [M+H]* | 867.4926 | 0.35 Ca2He2010N10 2.52 This study
136 6 AP AP 652 Lys Phe [M+H]* | 653.3658 0.15 C34H1sO7Ne 2.53 X This study
137 |Ind. Node| AP AP 780 Lys Phe [M+H]* | 781.4244 | 0.13 Ca9H5609Ns 2.59 X This study
138 6 AP AP 794 Lys Phe [M+H]* | 795.4401 0.13 CaoHs5809Ns 2.59 X This study
139 5 AP AP 822A Lys Arg [M+H]* | 823.4449 0.12 C39He2013N6 2.61 X This study
140 6 AP AP 826 Lys Phe [M+H]* | 827.4122 | -0.48 CasH5:07Ne 2.64 X This study
141 6 AP AP 822B Lys Phe [M+H]* | 823.4715 0.36 Ca2HesO9Ns 2.68 X This study
142 6 AP AP 788 Lys Hty [M+H]* | 789.4870 0.13 Ca9HeaO9Ns 2.69 This study
143 6 AP AP 808 Lys Phe [M+H]* | 809.4553 | -0.37 Ca1HeoO9Ns 2.69 X This study
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tal.

144 5 AP AP B Lys Arg | [M+H] | 837.4617 | -0.12 | CaHuNwOs | 2.70 X Hari‘;g; a
145 6 AP AP 636 Lys Trp | [M+H]" | 637.3707 | -0.16 | CuHwsONs | 2.79 X This study
146 6 AP AP 802 Lys Trp | [M+HJ | 8035023 | 025 | CuwHsONs | 2.84 This study
in et al.

147 5 AP APE Lys Arg | [M+H] | 8514771 | -035 | CoHoNwOs | 2.84 X Shl;;gga
148 5 AP AP 830 Lys Arg | [M+HJ" | 831.5090 | 0.36 | CaHsxONwo | 2.85 This study
149 |Ind. node| AP AP 837 Lys Arg | [M+H]" | 8384420 | 036 | CacHsOuNu | 2.88 This study
150 6 AP AP 841A Lys Phe | [M+H]" | 842.4114 | -012 | CxHssOuNw | 291 This study
151 6 AP AP 851 Lys Arg | [M+H]" | 8524576 | 023 | CyHaOuNu | 2.93 X This study
152 6 AP AP 650 Lys Phe | [M+H]" | 651.3865 | 0.15 | CasHsOsNs | 2.99 X This study
153 5 AP AP 864 Lys Arg | [M+H]" | 8654936 | 058 | CoHuONwo | 2.99 This study
154 6 AP AP 679 Lys Phe |[M+H]" | 6803767 | 0.15 | CsHwON; | 3.13 X Harg(‘)slgt al.
155 6 AP AP 815 Lys Phe | [M+HJ" | 8163926 | -012 | CeHs:OuNs | 3.14 X This study
156 6 AP AP 792 Lys Phe | [M+HJ" | 7934603 | 038 | CuHeOsNs | 3.16 X This study
157 6 AP AP 849 Lys Phe | [M+H]" | 8504708 | -012 | CuH&OuNs | 3.16 X This study
158 6 AP AP 859 Lys Phe | [M+H]" | 8604193 | 0.46 | CuHsOuNs | 3.16 X This study
159 6 AP AP 736 Lys Phe | [M+HJ]" | 737.3870 | 0.14 | CasH=OoNs | 3.5 X This study
160 6 AP AP 678 Lys Phe | [M+HJ" | 679.3813 | -0.15 | CaHxONs | 3.28 X This study
161 6 AP AP 873 Lys Trp | [M+HJ | 8743982 | 011 | CuHsO0uN; | 3.29 X This study
162 6 AP AP 693 Lys Phe | [M+H]" | 6943922 | -014 | CaHsiON- | 330 X This study
163 6 AP AP 829 Lys Phe | [M+HJ" | 8304084 | 0.12 | CeHssOuN7 | 330 X This study
164 5 AP AP 834 Lys Arg | [M+H]" | 8354821 | -048 | CoHoOsNw | 3.34 This study
165 6 AP AP 861 Lys Phe | [M+H]" | 862.3782 | -023 | CoHwONu | 338 X This study
McDonald

166 | 6 AP | AP882A Lys Phe | [M+H]' | 8834351 | 0.23 | CuHsOuNs | 3.40 s
Harada et al.

167 6 AP AP A Lys Phe |[M+H] | 8444238 | -024 | CuHsN-On | 3.40 X 05
168 6 AP AP 750 Lys Phe | [M+HJ" | 7514026 | 0.13 | CwHsOsNe | 3.55 This study
169 6 AP AP 855 Lys Phe | [M+H]" | 856.4236 | -047 | CesHsOuN7 | 3.59 X This study
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170 | 6 AP AP 857 Lys Trp | [M+H]' | 8584392 | -047 | CsHsN-On | 359 | X X Mcg)zgald

171 6 AP AP 875 Lys Trp | [M+H]" | 8763860 | 011 | CaHsOuNw | 3.59 X This study

172 6 AP AP 898 Lys Phe | [M+H] | 899.4274 | 033 | CoHsONu | 3.66 X | This study

173 6 AP AP 836 Lys | Arg-CO | [M+HJ | 837.3817 | -0.12 | CisH20wNs | 371 X This study

174 6 AP AP 858 Lys Trp | [M+H] | 8593761 | 011 | CuHsOsNu | 3.76 X This study

175 | N/A AP | AP8s2B Lys Trp | [M+H] | 8834352 | 034 | CuHsNsOw | 3.79 X | This study
2-amino-5-

176 6 AP AP 872 Lys | VIOl vy | 8724547 | 057 | CuHonvOn | 388 | X Isaacs 2011
phenylpen
tanoic acid

177 | N/A AP | AP825A Lys [M+H] | 8264167 | 012 | CoHxOuNws | 387 | X This study

Murakami et

178 6 AP AP] Lys Phe | [M+H] | 794.4445 | -025 | CaHw=N/Os | 398 | X | X X ‘:la 13191;“3

Mazur-Mar-

179 6 AP APD Lys Phe | [M+H] | 8284290 | 012 | CuHwN:Os | 413 | X X | X | zecetal
2016

Williams et

180 6 AP FA A Lys Trp | [M+H] | 8674398 | 011 | CusHsNsOs | 4.13 X | oo
2-amino-5-

181 6 AP AP 885 Lys | 9O Ny | 8864708 | <011 | CoHeNOw | 422 | X McCann
phenylpen 2022
tanoic acid

Williams et

182 6 AP FAB Lys Trp | [M+H] | 8814557 | 011 | CoHaNsOs | 4.43 X | oo

183 6 AD AP 807 Lys Phe | [M+H]" | 808.4603 | 012 | CoHaON: | 456 | X This study

184 6 AP | AP841B Lys Phe | [M+H]" | 8424449 | 024 | CusH»ON: | 460 | X This study
2-amino-5-

he-

185 6 AP AP 856 Lys PRE™ | IM+H] | 8564604 | 012 | CuHaON; | 503 | X Tsaacs 2011
nylpenta-
noic acid

186 [Ind. Node| AP AP 867 Lys Phe | [M+H] | 8683694 | -023 | CHwOuNi | 5.14 X | x This study
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187 6 AP AP 850 Lys Trp | [M+H] | 8514445 | 059 | CuHssNsOs | 5.17 Mcg)zgald
188 6 AP AP 869 Lys Phe | [M+H]" | 8704758 | -023 | CoHeON: | 525 This study
189 6 AP AP 825B Lys Phe | [M+H]" | 8264168 | 024 | CxHssOuNi | 545 This study
190 | N/A AP AP 839 Lys Phe | [M+H] | 8404652 | -024 | CuHeaOsNs | 559 This study
191 10 MV | MV 1653 Trp Tyr  |[[M+2H>| 827.8450 | 024 | CoHuOzNis | 256 X This study
192 10 MV | MV 1637 Trp Tyr  |[M+2HJ>| 819.8481 | -0.12 | CoiHoOxNis | 2.64 X This study
193 10 MV | MV 1685 Trp Tyr  |[M+2H]>| 843.8583 | -024 | CosHssOuNw | 2.67 X This study
194 10 MV | MV 1871 Trp Tyr  |[M+2HJ>| 936.8992 | -0.11 | CsoHirOuNis | 2.75 X This study
195 | N/A MV | MV 1619 Trp Tyr  |[M+2H]>| 810.8415 | -0.12 | C/HsOuNu | 2.77 X This study
19 10 MV | MV 1901 Trp Tyr  |[M+2H| 951.9023 | -0.11 | C/HmO=Nz | 278 X This study
197 | 10 MV | MV 1699 Trp Tyr  |[M+2HJ>| 850.8668 | -0.12 | CoHirOsNis | 2.81 This study
198 10 MV | MV 1853 Trp Tyr  |[M+2HJ>| 927.8921 | -0.10 | CioHiiOisN1s | 2.83 X This study
199 10 MV | MV 1669 Trp Tyr  |[M+2H]>| 8358614 | 012 | CoHwOuNis | 2.84 X This study
200 10 MV | MV 1933 Trp Tyr  |[M+2HJ]| 967.9169 | 010 | CosHizO»Nw | 2.87 This study
201 10 MV | MV 1903 Trp Tyr  |[[M+2HP| 9529110 | 042 | CosHiOuNw | 2.88 X This study
202 9 MV | MV 1521 Trp Tyr  |[M+2HJ>| 7618185 | -053 | C/HsOuNws | 2.89 X This study
203 7 MV | MV 1529 Trp Phe |[M+2HP>| 765.8366 | -0.52 | CrHwOnNu | 2.92 This study
204 10 MV | MV 1885 Trp Phe |[M+2HP| 9439064 | 021 | CotHioOnNwo | 2.93 X This study
205 | N/A MV | MV 1754 Trp Tyr  |[M+2H]>| 8783882 | -023 | CoHiwOuNzs | 2.94 X This study
206 10 MV | MV 1683 Trp Tyr  |[M+2H]>| 8428682 | 024 | CroHiNisOx | 2.96 X This study
207 9 MV | MV 1553 Trp Tyr  |[M+2H>| 777.8319 | -0.13 | CsHsOuNis | 2.97 X This study
208 |Ind. Node| MV | MV 1526 Trp Tyr  |[M+2HJ>| 7643364 | -013 | CAHuOuN»s | 3 This study
209 9 MV | MV 1523 Trp Tyr  |[M+2HP| 7628270 | -0.07 | C/HsOuNis | 3.01 This study
210 | N/A MV | MV 1544 Trp Tyr  |[[M+2H| 7733392 | -039 | CaHwOwNis | 3.08 This study
211 | N/A MV | MV 1749 Trp Lys |[M+2H]>| 8758772 | -023 | CaoHisOxNis | 3.2 This study
212 9 MV | MV 1505 Trp Tyr  |[M+2H>| 753.8214 | -0.13 | C/HsOvNws | 3.23 X This study
213 9 MV | MV 1537 Trp Tyr  |[M+2HJ>| 769.8345 | -0.13 | CrsHsOuNis | 3.28 X This study
214 | N/A MV | MV 1494 Trp Lys |[M+2HP| 7483354 | -027 | CoHxOuNz | 3.3 X This study
215 7 MV | MV 1731 Trp Phe |[M+2HP| 866.8727 | -011 | CsiHwO=N2 | 3.37 This study
216 |Ind. Node| MV | MV 1733 Trp Phe |[M+2H]| 867.8798 | -0.12 | CsoHisOxNis | 3.53 This study
217 8 MV | MV 1747 Trp Tyr  |[M+2H]>| 874.8876 | -0.11 | CsHirOxNis | 3.75 This study
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218 N/A MV MV 1753 Trp Lys [M+2H]*| 877.8491 0.11 CssHs9O17N24 3.75 X X This study
219 N/A MV MV 1730 Trp Lys [M+2H]*| 866.3926 | -0.12 | Cs2H108025N17 3.76 This study
220 8 MV MV 1765 Trp Lys [M+2H]*| 883.8928 | -0.23 | CsiHinnO2/Nis 3.78 X X This study
221 N/A MV MV 1737 Trp Phe [M+2H]*| 869.8654 | -0.11 CrsHo7023N24 3.81 X X This study
222 7 MV MV 1715 Trp Phe [M+2H]*| 858.8754 0.12 Cs1H99O21N22 3.97 X X This study
223 8 MV MV 1779 Trp Lys [M+2H]*| 890.9010 0.11 Cs2H111027N1s 3.95 X X This study
224 N/A MV MV 1895 Trp Tyr [M+2H]*[ 948.9013 | -0.11 | CssH113028N20 3.97 X This study
225 N/A MV MV 1785 Trp Lys [M+2H]*| 893.8629 | -0.11 | Co2H101024N14 4.11 X This study

Abbreviations: AG; aeruginosin, AP; anabaenopeptin, CP; cyanopeptolin, FA; ferintoic acid, Lxx; leucine or isoleucine, MC; microcystin, MV; microviridin. Ind.
Node indicates the compound appeared as an individual node within the GNPS molecular network. N/A indicates the compound did not appear within the
molecular network.



T-test

T-test

1%1029
1x1027
1x1025
1x1023
1x1021
1x10-19
1x10-17
1x10-15
1x10-13
1x10-1"

1%10°9

1x107

1%10°5

-3
1100 g

-20

Log,

CPT1162
°

CP T927D
e CPT1075
o

5 10 15

Figure S3. Volcano plot for P. rubescens CPCC 507 features.
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Figure S4. Volcano plot for P. agardhii CPCC 720 features.
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Figure S9. TIC for P. rubescens CPCC 507.
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Figure S10. TIC for P. agardhii CPCC 720.
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Figure S11. TIC for P. rubescens CPCC 731.
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Figure S12. TIC for P. rubescens CPCC 732.
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Figure S13. TIC for P. rubescens CPCC 733.

633 NL:
632 1.62E9
TIC MS
73222
6.35

NL:
1.77E9
TIC MS
73321




RT: 0.00 - 10.50

645 NL

100 8.13E8
TC MS
95 7352 4
053 1
90 054
859 051
o 2% 560
80 — 10,09
6.71
055 297

75

70

65

60-

55:

50

45

Relative Abundance

40

35

30

25

50 55
Time (min)

Figure S14. TIC for Planktothrix sp. CPCC 735.



