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Figure S1. Configuration of amino acids (AA) in MCs and APs.
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Table S1. Details on samples with sampling date and region of sampling in Canada and Europe.

Sample No. Sampling Date Region of Sampling
1 07-2017 Durham, ON
2 08-2017 Laurentides, QC
3 08-2017 York, ON
4 08-2017 Simcoe County, ON
5 08-2017 Wentworth County, ON
6 08-2017 Chaudiére-Appalaches, QC
7 08-2017 Chaudiere-Appalaches, QC
8 08-2017 Montérégie, QC
9 08-2017 Digby County, NS
10 09-2017 Chaudiére-Appalaches, QC
11 08-2017 United Kingdom
12 09-2017 France

Table S2. Confidence of identification by levels and number of features obtained at each step of
identification using Compound Discoverer 3.0 software.

Distinctive

Sampl Feat Exact Mass  Isotopes, Adducts, RT ', Molecular Fragments Confirmed with
eNo. ures (Level 5) Formula, SD 2 (Level 3) Fragmentation (Level 2)
(Level 3)
MCs  APs MCs APs MCs APs MCs APs

1 4,628 23 53 14 20 4 0 2 0
2 4682 107 83 47 41 12 1 2 0
3 5983 65 101 37 51 17 5 6 0
4 4212 45 78 21 28 3 6 2 0
5 4370 54 95 28 32 6 8 1 5
6 3173 47 60 3 24 3 3 0 2
7 3245 52 65 29 19 9 1 1 1
8 4027 116 92 34 26 7 2 2 0
9 4171 51 74 23 21 11 1 1 0
10 2960 38 49 18 21 10 2 1 1
11 1576 12 42 9 19 5 8 5 6
12 5909 102 104 18 38 10 7 7 3

1 Retention time 2 Standard deviation.
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Figure S2. Chromatogram, isotopic pattern and fragmentation spectra of MC-LR with RT at 8.79 min.




Table S3. Number of MCs combinations using fragmentation spectra and identification of amino acids.

[GluOMe¢IMC-LR [M(O)]MC-LR [M(O)I:/igl;Ro Met] [Asp?]MC-RHar [Leu?!, Ser’]MC-HtyR
Identification ! Amino
Comb. 2 Amino Acids 3 Comb. Amino Acids Comb. Amino Acids Comb. Acids Comb. Amino Acids
Exact mass 1316 856 823 934 482
ADDA ADDA ADDA ADDA ADDA
ADDA 878 (6Z)Adda 434 (6Z)Adda 408 (6Z)Adda 636 (6Z)Adda 300 (6Z)Adda
Amino acid 6 322 GluOMe 142 Glu 142 GluOMe 170 Glu 160 Glu
zZ 82 Arg 42 Arg 42 Arg 28 Har 48 Arg
Amino acid 3 42 MeAsp 20 MeAsp 20 MeAsp 18 Asp 24 MeAsp
X 10 Leu 6 Leu 6 Leu 10 Arg 4 Hty
Amino acid 1 6 Ala 6 M(O) 6 M(O) 6 Ala 2 Leu
Mdha Mdha Mdha Mdha
Amino acid 7 6 Dhb 6 Dhb 6 Dhb 6 Dhb 2 Ser
(Z)Dhb (Z)Dhb (Z)Dhb (Z)Dhb

! Identification level: exact mass and different amino acids identified using the MS/MS spectra.2 Number of possible MCs combinations after each level of
identification. 3 Identified amino acids at each site of the MC structure.
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Figure S3. Chromatogram, isotopic pattern and fragmentation spectra of feature m/z 1009.57104 identified

as [GluOMe]MC-LR with RT at 11.95 min.
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Figure S4. Chromatogram, isotopic pattern and fragmentation spectra of feature m/z 1071.55340 identified

as [M(O)']MC-LR with RT at 7.50 min.



miz

RT: 7,90 - 8,30 RT: 811 AV: 1 NL 6,37E5
RT- 8.1 NL: 7 66E5 T: FTMS + p ESI Full ms[300,0000-1200,0000]
100 miz= 100, 108560928
90 1085,56510-
1085,57596 F: FTMS a0
80 +p ESl Full ms
[300,0000- 80
70
: 1200,0000] MS 1CIS | 4 7
5 60 &
: g o
2 50 3
< 32 50 1086,57090
= @
= 40 =2
2 g 40
* 30 ¢ 30 1087 57513
20 20
10 10 108856762
0\ T 1T 11117 rrrJrrrrrrrrrj 0| T T 1T 1 1T 1 T T 7171 1 1 T 1T 1]
79 8.0 8.1 8,2 83 1085 1086 1087 1088 1089
Time (min) miz
RT- 812 AV. 1 NL 317165
F- FTMS + p ESIFul ms2 1085 5705@hcd30,00 [76,0000-1140,0000]
135,08055
E 6-GluOMe 7-Mdha
= COOCH, CH, [e]
90—
80—
= HBC/,,,"H
o 107
g M
c = e
§ 60 7S
g = EHE
2 50—
E
g 407 22710254 N
@ - N
14 30 Z-Arg 3-MeAsp
20 389,20690
E 303, 1?883 620 30531
103 536, 24198
E l l 74241195  ggq 45303 951,49270 1085,56958
D: | | I L l l ”] | | l l - ' i ) 1 - 1
1 | L LI I I N B B N B B I N S Y N A N B N |
100 200 300 700 800 900 1000 1100

Figure S5. Chromatogram, isotopic pattern and fragmentation spectra of feature m/z 1085.56928 identified

as [M(O)!, GluOMe?]MC-LR with RT at 8.11 min.
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Figure S6. Chromatogram, isotopic pattern and fragmentation spectra of feature m/z 1038.57291 identified
as [Asp®*]MC-RHar with RT at 7.37 min.
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Figure S7. Chromatogram, isotopic pattern and fragmentation spectra of AP-A with RT at 7.40 min.




Table S4. Number of AP combinations at each level of identification using fragmentation spectra and

identification of amino acids.

Ferintoic acid

AP-C AP-F A Oscillamide Y AP731 AP803
Identification Amin
Ami Ami Ami Ami Ami
1 Comb. o Comb r(r)un Comb I:m Comb min Comb min Comb min
) .
AC;dS Acids ’ Acids ’ Acids Acids Acids
Exact mass 13 56 31 43 5 11
L
Amino acid 1 13 Leu 26 Arg 13 Trp 26 Tyr 1 Phe 8 ceu
Ile Ile
. . Leu Leu
Amino acid 3 2 Val 2 1 Val 2 1 Val 2 Met
Ile Ile

! Identification level: exact mass and different amino acids identified using the MS/MS spectra.2 Number of

possible APs combinations after each level of identification. 3 Identified amino acids at each site of the AP

structure.
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Figure S8. Chromatogram, isotopic pattern and fragmentation spectra of feature m/z 732.39224 identified as

AP731 with RT at 6.53 min.
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Figure S9. Chromatogram, isotopic pattern and fragmentation spectra of feature m/z 809.45396 identified as

AP-C with RT at 7.31 min.
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Figure 510. Chromatogram, isotopic pattern and fragmentation spectra of feature m/z 851.47649 identified
as AP-F with RT at 7.05 min.
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Figure S11. Chromatogram, isotopic pattern and fragmentation spectra of feature m/z 867.4376 identified as

ferintoic acid A with RT at 7.72 min.




RT: 7,40 - 7,80 RT: 3,23 AV: 1 NL: 7,48E5
RT: 7,58 NL: 2,04E6 T: FTMS + p ESI Full ms[300,0000-1200,0000]
100
miz= 100 858,43789
90 858,43588-858 44446
F: FTMS + p ESI Full a0
80 ms
[300,0000-1200,0000] 80
70
8 MS 101 . 70
S 60 G
< T 60 859,44270
2 50 3
2 2 %0
& 40 £ 40
£ 5 € 30
20 20 860,44575
10 10 861,44882
O‘IITI[IITT|TIII|ITII OIIII[IlI|lil|IIII[l[lI|Illl|
74 7.5 76 7,7 857 858 859 860 861 862 863
Time (min) miz
RT: 7,57 AV:1 NL: 51265
F: FTMS + p ESI Ful ms2 858,4402@hcd30,00 [50,0000-900,0000]
100 107.04913
90
80
o 70
(4]
c
S 60
c
>
32 50
@«
£ 40
&
30
20 64937013
190 08110 26313866 40521194 67736411
10 23312809 376.22195 " yeo 01443  550,26427 I 69537553 858 43792
0 .l.I..l.uIJuuu. .lu T T | . Ll , | | Ll
| ROALDADLASRE RARE RALE DRI RARE LARE RARE DA | LARAE IARS RARE RN AR | LAARE DA | LGRS RASE | | DR RAML M | o LARRE BB DA | T 1
100 200 300 400 500 600 700 800
m'z

Figure §12. Chromatogram, isotopic pattern and fragmentation spectra of feature m/z 858.43789 identified

as oscillamide Y with RT at 7.58 min.
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Figure S13. Details on the on-line SPE—UHPLC chromatographic gradient program for quantification (a)
and suspect screening methods (b).
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Table S5. Ionization and HRMS acquisition parameters.

Suspect Screening (Identification and Semi-

UHPLC/Ionization. Target Analysis (Quantification) Quantification)
Full DIA (Full
Spray voltage +3500 V Sean PRM Scan) DIA (MS/MS) PRM
Capillary 350 °C Scanrange (mz) o0~ Inclusion gy, g 30071400 divided Inclusion list
temperature 1200 list in 22 windows
Vaporizer 250 °C CYN: 1.5-
temperature 3.0
60 arbitrary ANA-a:
Sheath gaz flow unit 1.5-3.0
Auxiliary gaz 15 arbitrary . . HANA-a: 4-15 (depending of
. .0-7. -27 -
flow unit Scan time (min) 3.0-7.0 2.0-3.1 1-2 1-27 the selected feature)
MC-LA:
3.7-4.5
MC-LY:
3.7-4.7
Resolving power
70,000 17,500 35,000 17,500 17,500
(FWHM m/z 200) ’ ’ ’
AGC target (ions) 1 x 106 1 %105 1 x 100 1x105 1x105
Max injection time 200 50 100 50 50

(ms)




