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Appendix A. Supplementary Data File (74 pp.) 

Page S2 LC-MS Chromatograms of extracts of Hartebeespoort Dam and M. aeruginosa 

AB2011/53 

Page S4 MS
2
 spectra of microcystins. NB weaker peaks display some spurious peaks 

due to reduced signal-to-noise, and for some very weak peaks, suitable MS
2
 

spectra were not obtained. 
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Figure S1a. Chromatograms of Hartbeespoort Dam extract 

LC-MS of Hartbeespoort Dam

(A) Underivatised extract

(B) Mercaptoethanol-derivatised extract

(C) Subtracted chromatogram (A minus B)
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LC-MS of Hartbeespoort Dam

(A) Underivatised extract

(B) Mercaptoethanol-derivatised extract

(C) Subtracted chromatogram (A minus B)

2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0

Time (min)

20

40

60

80

100

20

40

60

80

100

R
e
la

ti
v
e

 A
b

u
n
d

a
n
c
e

20

40

60

80

100

3.92

996.0

3.83

987.9

3.75

1020.5
2.08

1038.8 4.15

1016.52.75

945.8
4.95

1048.5
5.37

1044.5
2.80

973.8
4.32

1068.9
7.50

926.4
5.48

1120.4

4.70

966.3

8.18

988.7
5.88

988.6
8.22

988.8
7.84

951.3
2.25

1038.9

8.69

920.1

7.09

904.0

6.26

1045.5

6.67

901.2

3.85

988.1

3.76

1020.6
4.17

1016.4
2.09

1116.9
2.77

945.9
3.50

1127.9
4.95

1048.5
5.37

1044.5
2.82

973.8 4.29

1146.9
7.50

926.6
5.50

1120.4

4.70

990.5
7.79

1066.6
5.90

988.5
8.05

1080.8
2.49

931.7
8.71

902.1

6.29

1023.3

7.19

981.4

6.75

1021.2

3.92

996.0

3.81

1045.8

2.08

1038.8 3.53

1049.8
4.18

1017.4
2.74

945.8
4.32

1068.9
2.78

973.9
8.18

988.7
5.35

1045.6

4.93

1048.5
8.22

988.8
7.47

1045.6
5.45

1043.9

7.89

1104.4

2.58

981.1

8.99

945.3

6.59

1047.7

5.92

893.8

7.16

962.3

(A) Underivatised extract

(B) Mercaptoethanol-derivatised extract

(C) Subtracted chromatogram (A minus B)
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Figure S1b. Chromatograms of Hartbeespoort Dam extract 

LC-MS of AB2011/53 (1.8-5.5 min)

(A) Underivatised extract

(B) Mercaptoethanol-derivatised extract

(C) Subtracted chromatogram (A minus B)
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LC-MS of AB2011/53 (1.8-5.5 min)

(A) Underivatised extract

(B) Mercaptoethanol-derivatised extract

(C) Subtracted chromatogram (A minus B)
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Figure S2a. MS
2
 spectrum of tentative [DMAdda

5
]MC-LA  

Hartbeespoort Dam

m/z 896, Rt 6.18 min

[DMAdda5]MC-LA (tentative)
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Figure S2b. MS
2
 spectr  um of tentative [Asp

3
]MC-LA 

Hartbeespoort Dam

m/z 896, Rt 7.50 min

[Asp3]MC-LA (tentative)
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Figure S2c. MS
2
 spectrum of tentative MC-LA  

Hartbeespoort Dam

m/z 910, Rt 8.29 min

MC-LA
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Figure S2d. MS
2
 spectrum of tentative  MC-LAba 

Hartbeespoort Dam

m/z 924, Rt 9.08 min

MC-LAba (tentative)
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Figure S2e. MS
2
 spectrum of tentative MC-YA from Hartbeespoort Dam

Hartbeespoort Dam

m/z 960, Rt 8.13 min

MC-YA (tentative)
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 Figure S2f. MS
2
 spectrum of [Asp

3
, DMAdda

5
]MC-L  R standard from Nostoc 152

Hydrolysed Nostoc culture 152

m/z 967, Rt 2.57 min

[Asp3, DMAdda5]MC-LR from hydrolysis 

of confirmed [Asp3, ADMAdda5]MC-LR 
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 Figure S2g. MS
2
 spectrum of confirmed [Asp

3
, DMAdda

5
]MC-LR stand  ard from Hartbeespoort Dam
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Figure S2h. MS
2
 spectrum of tentative [Asp

3
, Dha

7
]MC-LR standard from Hartbeespoort Dam
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Figure S2i. MS
2
 spectrum of [DMAdda

5
]MC-LR standard from Nostoc 152  
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Figure S2j. MS
2
 spectrum  of confirmed [DMAdda

5
]MC-LR standard from Hartbeespoort Dam
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Figure S2k. MS
2
 spectrum  of confirmed [DMAdda

5
]MC-LR standard from M. aeruginosa AB2011/53

AB2011/53

m/z 981, Rt 2.59 min

[DMAdda5]MC-LR

300 350 400 450 500 550 600 650 700 750 800 850 900 950

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n
d

a
n
c
e

953.6

963.6

585.5 964.6

583.3

553.5 844.6 861.6

909.6

552.6

557.5
965.7

586.5 937.6
714.5 896.6

696.6
869.7

470.5 824.6668.5605.4375.3 637.4 769.6535.4 816.6715.6510.5399.4 455.5 611.5339.4 809.6285.3 654.4
982.3

AB2011/53

m/z 981, Rt 2.59 min

[DMAdda5]MC-LR

300 350 400 450 500 550 600 650 700 750 800 850 900 950

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
ti
v
e

 A
b

u
n
d

a
n
c
e

953.6

963.6

585.5 964.6

583.3

553.5 844.6 861.6

909.6

552.6

557.5
965.7

586.5 937.6
714.5 896.6

696.6
869.7

470.5 824.6668.5605.4375.3 637.4 769.6535.4 816.6715.6510.5399.4 455.5 611.5339.4 809.6285.3 654.4
982.3



Supplementary Data File 

Ballot et al., Diversity of cyanobacteria and cyanotoxins in Hartbeespoort Dam, South Africa 

S15 

15 

Figure S2l. MS
2
 spectrum  of tentative [Asp

3
]MC-LR from Hartbeespoort Dam 
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Figure S2m. MS
2
 spectrum of tentative [Asp

3
]MC-LR from M. aeruginosa AB2011/53
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Figure S2n. MS
2
 spectrum  of confirmed [Dha

7
]MC-LR from Hartbeespoort Dam 
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Figure S2o. MS
2
 spectrum of confirmed [Dha

7
]MC-LR from M. aeruginosa AB2011/53 
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Figure S2p. MS
2
 spectrum  of confirmed [Asp

3
]MC-LY from Hartbeespoort Dam 
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Figure S2q. MS
2
 spectrum  of confirmed MC-LR from Hartbeespoort Dam 
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Figure S2r. MS
2
 spectrum of confirmed MC-LR from M. aeruginosa AB2011/53 
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Figure S2s. MS
2
 spectrum of confirmed MC-LY from Hartbeespoort Dam 
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Figure S2t. MS
2
 spectrum of tentative MC-HilR from Hartbeespoort Dam 
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Figure S2u. MS
2
 spectrum of tentative MC-HilR from M. aeruginosa AB2011/53 
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Figure S2v. MS
2
 spectrum of tentative [Mser

7
]MC-LR from Hartbeespoort Dam 
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Figure S2w. MS
2
 spectrum of tentative [Mser

7
]MC-LR from M. aeruginosa AB2011/53 
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Figure S2x. MS
2
 spectrum of unidentified MC-XR from Hartbeespoort Dam 
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Figure S2y. MS
2
 spectrum of unidentified MC-XR from M. aeruginosa AB2011/53 
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Figure S2z. MS
2
 spectrum of tentative [Asp

3
]MC-RR from Hartbeespoort Dam 
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Figure S2aa. MS
2
 spectrum of unidentified possible MC-RR analogue from Hartbeespoort Dam 
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Figure S2ab. MS
2
 spectrum of tentative MC-FR from Hartbeespoort Dam 
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Figure S2ac. MS
2
 spectrum of tentative MC-FR from M. aeruginosa AB2011/53 
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Figure S2ad. MS
2
 spectrum of tentative MC-RF from Hartbeespoort Dam 
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Figure S2ae. MS
2
 spectrum of tentative [DMAdda

5
]MC-YR from Hartbeespoort Dam 
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Figure S2af. MS
2
 spectrum of tentative [DMAdda

5
]MC-YR from M. aeruginosa AB2011/53 
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Figure S2ag. MS
2
 spectrum of tentative [Asp

3
]MC-YR from Hartbeespoort Dam 
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Figure S2ah. MS
2
 spectrum of tentative [Asp

3
]MC-YR from M. aeruginosa AB2011/53 
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Figure S2ai. MS
2
 spectrum of tentative [Dha

7
]MC-YR from Hartbeespoort Dam 
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Figure S2aj. MS
2
 spectrum of tentative [Dha

7
]MC-YR from M. aeruginosa AB2011/53 
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Figure S2ak. MS
2
 spectrum of tentative [Asp

3
]MC-RY from Hartbeespoort Dam 
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Figure S2al. MS
2
 spectrum of tentative trace [Asp

3
]MC-RY from M. aeruginosa AB2011/53 

 

AB2011/53

m/z 1031, Rt 5.12 min

[Asp3]MC-RY (tentative trace?)

300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e
la

ti
v
e

 A
b

u
n
d

a
n
c
e

1003.5

968.4

1013.9

984.8

898.5

851.2 963.5
588.4

930.7
426.3

581.6
609.9 783.7

933.5427.2
862.5

735.6

743.2

338.1 893.9829.8717.5 808.8537.1
694.5384.1 486.7462.3 647.1 871.1

565.4506.4374.3
436.6385.5305.2 350.3 1015.5

308.2 1017.9

AB2011/53

m/z 1031, Rt 5.12 min

[Asp3]MC-RY (tentative trace?)

300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e
la

ti
v
e

 A
b

u
n
d

a
n
c
e

1003.5

968.4

1013.9

984.8

898.5

851.2 963.5
588.4

930.7
426.3

581.6
609.9 783.7

933.5427.2
862.5

735.6

743.2

338.1 893.9829.8717.5 808.8537.1
694.5384.1 486.7462.3 647.1 871.1

565.4506.4374.3
436.6385.5305.2 350.3 1015.5

308.2 1017.9



Supplementary Data File 

Ballot et al., Diversity of cyanobacteria and cyanotoxins in Hartbeespoort Dam, South Africa 

S42 

42 

Figure S2am. MS
2
 spectrum of tentative [DMAdda

5
]C-(H4)YR from Hartbeespoort Dam 
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Figure S2an. MS
2
 spectrum of tentative [Asp

3
]MC-(H4)YR from Hartbeespoort Dam 
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Figure S2ao. MS
2
 spectrum of tentative [Asp

3
]MC-(H4)YR from M. aeruginosa AB2011/53 
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Figure S2ap. MS
2
 spectrum of tentative [Dha

7
]MC-(H4)YR from Hartbeespoort Dam 
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Figure S2aq. MS
2
 spectrum of tentative [Dha

7
]MC-(H4)YR from M. aeruginosa AB2011/53 
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Figure S2ar. MS
2
 spectrum of tentative MC-AnaR from M. aeruginosa AB2011/53 
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Figure S2as. MS
2
 spectrum of confirmed MC-RR from Hartbeespoort Dam 
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Figure S2at. MS
2
 spectrum of confirmed MC-RR from M. aeruginosa AB2011/53 
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Figure S2au. MS
2
 spectrum of confirmed MC-YR from Hartbeespoort Dam 
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Figure S2av. MS
2
 spectrum of confirmed MC-YR from M. aeruginosa AB2011/53 
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Figure S2aw. MS
2
 spectrum of confirmed MC-YR from Hartbeespoort Dam 
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Figure S2ax. MS
2
 spectrum of probable MC-RY from M. aeruginosa AB2011/53 
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Figure S2ay. MS
2
 spectrum of tentative MC-(H4)YR from Hartbeespoort Dam 
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Figure S2az. MS
2
 spectrum of tentativee MC-(H4)YR from M. aeruginosa AB2011/53 

 

AB2011/53

m/z 1049, Rt 3.56 min

MC-(H4)YR (tentative)

300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e
la

ti
v
e

 A
b

u
n
d

a
n
c
e

1031.4

1021.5

599.4

987.5
607.4

920.5 977.5571.4 624.4
915.5710.4682.5 921.5892.5375.3 625.4418.3 837.4506.3 728.5435.3 779.4523.4303.3 347.3

AB2011/53

m/z 1049, Rt 3.56 min

MC-(H4)YR (tentative)

300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050

m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e
la

ti
v
e

 A
b

u
n
d

a
n
c
e

1031.4

1021.5

599.4

987.5
607.4

920.5 977.5571.4 624.4
915.5710.4682.5 921.5892.5375.3 625.4418.3 837.4506.3 728.5435.3 779.4523.4303.3 347.3



Supplementary Data File 

Ballot et al., Diversity of cyanobacteria and cyanotoxins in Hartbeespoort Dam, South Africa 

S56 

56 

Figure S2ba. MS
2
 spectrum of tentative [DMAdda

5
]MC-WR from Hartbeespoort Dam 
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Figure S2bb. MS
2
 spectrum of tentative [DMAdda

5
]MC-WR from M. aeruginosa AB2011/53 
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Figure S2bc. MS
2
 spectrum of tentative [Asp

3
]MC-WR from Hartbeespoort Dam 
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Figure S2bd. MS
2
 spectrum of tentative [Asp

3
]MC-WR from M. aeruginosa AB2011/53 
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Figure S2be. MS
2
 spectrum of tentative [Dha

7
]MC-WR from Hartbeespoort Dam 
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Figure S2bf. MS
2
 spectrum of tentative [Dha

7
]MC-WR from M. aeruginosa AB2011/53 
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Figure S2bg. MS
2
 spectrum of tentative [DMAdda

5
]MC-Y(OMe)R from Hartbeespoort Dam 
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Figure S2bh. MS
2
 spectrum of tentative [DMAdda

5
]MC-Y(OMe)R from M. aeruginosa AB2011/53 
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Figure S2bi. MS
2
 spectrum of tentative [Asp

3
]MC-Y(OMe)R from M. aeruginosa AB2011/53 
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Figure S2bj. MS
2
 spectrum of tentative [Mser

7
]MC-YR from Hartbeespoort Dam 
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Figure S2bk. MS
2
 spectrum of tentative [Mser

7
]MC-YR from M. aeruginosa AB2011/53 
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Figure S2bl. MS
2
 spectrum of confirmed MC-WR from Hartbeespoort Dam 
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Figure S2bm. MS
2
 spectrum of confirmed MC-WR from M. aeruginosa AB2011/53 
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Figure S2bn. MS
2
 spectrum of tentative MC-Y(OMe)R from Hartbeespoort Dam 
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Figure S2bo. MS
2
 spectrum of tentative MC-Y(OMe)R from M. aeruginosa AB2011/53 
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Figure S2bp. MS
2
 spectrum of unidentified MC-XR from Hartbeespoort Dam 
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Figure S2bq. MS
2
 spectrum of unidentified MC-XR from M. aeruginosa AB2011/53 
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Figure S2br. MS
2
 spectrum of confirmed MC-NfkR from Hartbeespoort Dam 
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Figure S2bs. MS
2
 spectrum of confirmed MC-NfkR from M. aeruginosa AB2011/53 
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