10.1071/MF13153_AC
©CSIRO 2014
Supplementary Material: Marine and Freshwater Research 65, 175-189.

SUPPLEMENTARY MATERIAL

Diversity of cyanobacteria and cyanotoxins in Hartbeespoort Dam, South Africa

Andreas Ballot*™*, Morten Sandvik®, Thomas Rundberget®, Christo J. Botha®, Christopher O.
Miles

*Corresponding author. Tel: +47 98215480; fax: +47 22185200; E-mail address:
andreas.ballot@niva.no

®Norwegian Institute for Water Research, Gaustadalléen 21, N-0349 Oslo, Norway
®Norwegian Veterinary Institute, PO Box 750 Sentrum, N-0106 Oslo, Norway

‘Department of Paraclinical Sciences, Faculty of Veterinary Science, University of Pretoria,
Private Bag X04, Onderstepoort, 0110, South Africa

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? spectra of microcystins. NB weaker peaks display some spurious peaks

due to reduced signal-to-noise, and for some very weak peaks, suitable MS?
spectra were not obtained.
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Supplementary Data File

Figure S1a. Chromatograms of Hartbeespoort Dam extract
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Supplementary Data File

Figure S1b. Chromatograms of Hartbeespoort Dam extract

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

Figure S2a. MS? spectrum of tentative [DMAdda’JMC-LA
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Supplementary Data File S5
Figure S2b. MS? spectr um of tentative [Asp*]MC-LA
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Supplementary Data File

S6

Figure S2c. MS? spectrum of tentative MC-LA
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Supplementary Data File S7
Figure S2d. MS? spectrum of tentative MC-LAba
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Supplementary Data File

Figure S2e. MS? spectrum of tentative MC-YA from Hartbeespoort Dam
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Supplementary Data File S9
Figure S2f. MS? spectrum of [Asp®, DMAdda’]MC-L R standard from Nostoc 152
939.6
Hydrolysed Nostoc culture 152
m/z 967, R, 2.57 min
[Asp3, DMAdda®]MC-LR from hydrolysis 9505
of confirmed [Asp3, ADMAdda®’]MC-LR
585.5
830.5
847.5
539.4
557.5
895.7
5385 951.6
896.6
456.4 586.5
852.6
711.5
375.3 455.4 5214 654.5 700.5 /1 S0
739.6 755.6 :
2892 3253 3684 3833 4464 1457.4 5114 ’ 6115 650.6 ’ 787.5’ ” ’ H ’
A n‘ i Ll ’y\u\m’r‘Mwu,ﬂy‘m\ﬂ il r,,,’mt,,\\’u,‘ ‘,niin,m’i‘ ‘yﬂtw\‘ ul w”h”m\w ‘,,W"\”‘, M!w”\"““"‘M”MH\H M l,u,hl‘du,‘hm,‘\ y’,!‘rm ,M,H,!u"\ w“”r‘ R Hy,’mh\,\i‘\\u’\,‘,hh‘t"H‘ Mh \’H‘ iH,mwm”w’”n\”MH“,"\ ”,“mr!’ iHJ alil, "\M;’H‘M‘\,m “‘ ‘,i H\”HM\,\’L ’1 m‘\y ’”,H‘H"”‘H””,m LA ’”‘, b 9670
T o111 rrrprirrrprr 1 rrprrrr ] e b T T
300 350 400 450 500 550 600 650 700 750 800 850 900 950
m/z
Ballot et al., Diversity of cyanobacteria and cyanotoxins in Hartbeespoort Dam, South Africa 9



Supplementary Data File S10

Figure S2g. MS? spectrum of confirmed [Asp®, DMAdda’]JMC-LR stand ard from Hartbeespoort Dam
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Supplementary Data File S11
Figure S2h. MS? spectrum of tentative [Asp®, Dha’]MC-LR standard from Hartbeespoort Dam
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Supplementary Data File S12
Figure S2i. MS? spectrum of [DMAdda’]MC-LR standard from Nostoc 152
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Supplementary Data File S13

Figure S2j. MS? spectrum of confirmed [DMAdda’]MC-LR standard from Hartbeespoort Dam
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Supplementary Data File S14

Figure S2k. MS? spectrum of confirmed [DMAdda’]MC-LR standard from M. aeruginosa AB2011/53
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Supplementary Data File S15
Figure S2I. MS? spectrum of tentative [Asp*]MC-LR from Hartbeespoort Dam
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Supplementary Data File S16
Figure S2m. MS? spectrum of tentative [Asp*]MC-LR from M. aeruginosa AB2011/53
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Supplementary Data File S17
Figure S2n. MS? spectrum of confirmed [Dha’JMC-LR from Hartbeespoort Dam
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Supplementary Data File 518
Figure S20. MS? spectrum of confirmed [Dha’]MC-LR from M. aeruginosa AB2011/53
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Supplementary Data File S19

Figure S2p. MS? spectrum of confirmed [Asp*]MC-LY from Hartbeespoort Dam
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Supplementary Data File S20
Figure S2q. MS? spectrum of confirmed MC-LR from Hartbeespoort Dam
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Supplementary Data File S21
Figure S2r. MS? spectrum of confirmed MC-LR from M. aeruginosa AB2011/53
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Supplementary Data File S22

Figure S2s. MS? spectrum of confirmed MC-LY from Hartbeespoort Dam
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Supplementary Data File S23
Figure S2t. MS? spectrum of tentative MC-HilR from Hartbeespoort Dam
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Supplementary Data File S24

Figure S2u. MS? spectrum of tentative MC-HilR from M. aeruginosa AB2011/53
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Supplementary Data File S25

Figure S2v. MS? spectrum of tentative [Mser’ ]MC-LR from Hartbeespoort Dam
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Supplementary Data File S26

Figure S2w. MS? spectrum of tentative [Mser']MC-LR from M. aeruginosa AB2011/53
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Supplementary Data File S27
Figure S2x. MS? spectrum of unidentified MC-XR from Hartbeespoort Dam
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Supplementary Data File

Figure S2y. MS? spectrum of unidentified MC-XR from M. aeruginosa AB2011/53
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Supplementary Data File

Figure S2z. MS? spectrum of tentative [Asp*]MC-RR from Hartbeespoort Dam
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Supplementary Data File S30

Figure S2aa. MS? spectrum of unidentified possible MC-RR analogue from Hartbeespoort Dam
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Supplementary Data File S31

Figure S2ab. MS? spectrum of tentative MC-FR from Hartbeespoort Dam
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Supplementary Data File S32

Figure S2ac. MS? spectrum of tentative MC-FR from M. aeruginosa AB2011/53
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Supplementary Data File S33
Figure S2ad. MS? spectrum of tentative MC-RF from Hartbeespoort Dam
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Supplementary Data File S34

Figure S2ae. MS? spectrum of tentative [DMAdda’]MC-YR from Hartbeespoort Dam
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Supplementary Data File S35
Figure S2af. MS? spectrum of tentative [DMAdda’]MC-YR from M. aeruginosa AB2011/53
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Supplementary Data File

Figure S2ag. MS? spectrum of tentative [Asp*]MC-YR from Hartbeespoort Dam
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Supplementary Data File

S37

Figure S2ah. MS? spectrum of tentative [Asp*]MC-YR from M. aeruginosa AB2011/53
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Supplementary Data File S38
Figure S2ai. MS? spectrum of tentative [Dha’]MC-YR from Hartbeespoort Dam
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Supplementary Data File S39
Figure S2aj. MS? spectrum of tentative [Dha’]MC-YR from M. aeruginosa AB2011/53
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Supplementary Data File

Figure S2ak. MS? spectrum of tentative [Asp*]MC-RY from Hartbeespoort Dam
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Supplementary Data File S41
Figure S2al. MS? spectrum of tentative trace [Asp*]MC-RY from M. aeruginosa AB2011/53
B - 1003.5
= m/z1031, R, 5.12 min
= [Asp3]MC-RY (tentative trace?) 968.4
3 1013.9
E 984.8
= 898.5
- 851.2 963.5
E 4263 5884 930.7
E . >8L8 609.9
3 : 783.7
3 427.2 862.5 9335
,; 735.6
= 743.2
E 338.1 . 7175 808.8 829.8 893.9
] 384.1 462.3 486.7 ' 6471 O94° 871.1
E 374.3 506.4 565.4
4 3052 |3s0.3 | 3855 | [*366 1015.5
el il TR T
] LT LTI RERAV L R o EMATAN AL
T T L e e O B O Y ] N A I T T
300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
m/z
Ballot et al., Diversity of cyanobacteria and cyanotoxins in Hartbeespoort Dam, South Africa 41



100

Relative Abundance

N
o

95
90
85
80
75
70
65

A O g o
o & ;1 O
Fococ e beocc b bccc bocc oo b e bccc beocc becoc e e bocoe beoce o] oo e beove b b

35
30
25
20
15
10

Supplementary Data File S42
Figure S2am. MS? spectrum of tentative [DMAdda®]C-(H4) YR from Hartbeespoort Dam
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Supplementary Data File S43
Figure S2an. MS? spectrum of tentative [Asp*]MC-(H4) YR from Hartbeespoort Dam
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Supplementary Data File S44

Figure S2a0. MS? spectrum of tentative [Asp*]MC-(H4) YR from M. aeruginosa AB2011/53
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Supplementary Data File S45
Figure S2ap. MS? spectrum of tentative [Dha’]MC-(H4)YR from Hartbeespoort Dam
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Supplementary Data File S46

Figure S2aq. MS? spectrum of tentative [Dha’]MC-(H4) YR from M. aeruginosa AB2011/53
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Supplementary Data File S47

Figure S2ar. MS? spectrum of tentative MC-AnaR from M. aeruginosa AB2011/53
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Supplementary Data File S48

Figure S2as. MS? spectrum of confirmed MC-RR from Hartbeespoort Dam
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Supplementary Data File S49

Figure S2at. MS? spectrum of confirmed MC-RR from M. aeruginosa AB2011/53
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Supplementary Data File S50
Figure S2au. MS? spectrum of confirmed MC-YR from Hartbeespoort Dam
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Supplementary Data File S51
Figure S2av. MS? spectrum of confirmed MC-YR from M. aeruginosa AB2011/53
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Supplementary Data File S52
Figure S2aw. MS? spectrum of confirmed MC-YR from Hartbeespoort Dam
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Supplementary Data File S53
Figure S2ax. MS? spectrum of probable MC-RY from M. aeruginosa AB2011/53
998.9
AB2011/53
m/z 1045, R, 5.31 min
MC-RY (tentative trace)
973.4
4404 1017.4
943.9
620.5
691.8
927.4
914.2
802.0 873.5
368.2 590.9
457.1 509.0 666.0
533.3 708.3
l T | l| H l | '
1] Wl | l\ l'lwﬂu; I lu\Wl\\H’u L H M Il u| Il A0
T T T T 1T [ T T T T 1 T T I I I B B B T L L
300 350 400 450 600 650 700 750 800 950 1000 1050
m/z
Ballot et al., Diversity of cyanobacteria and cyanotoxins in Hartbeespoort Dam, South Africa 53



Supplementary Data File S54

Figure S2ay. MS? spectrum of tentative MC-(H,) YR from Hartbeespoort Dam
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Supplementary Data File S55
Figure S2az. MS? spectrum of tentativee MC-(H,) YR from M. aeruginosa AB2011/53
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Supplementary Data File S56

Figure S2ba. MS? spectrum of tentative [DMAdda®]MC-WR from Hartbeespoort Dam
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Supplementary Data File S57

Figure S2bb. MS? spectrum of tentative [DMAdda®’]MC-WR from M. aeruginosa AB2011/53
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Supplementary Data File S58
Figure S2bc. MS? spectrum of tentative [Asp*]MC-WR from Hartbeespoort Dam
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Supplementary Data File S59

Figure S2bd. MS? spectrum of tentative [Asp*]MC-WR from M. aeruginosa AB2011/53
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Supplementary Data File S60
Figure S2be. MS? spectrum of tentative [Dha’]MC-WR from Hartbeespoort Dam
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Supplementary Data File S61
Figure S2bf. MS? spectrum of tentative [Dha’]MC-WR from M. aeruginosa AB2011/53
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Supplementary Data File S62
Figure S2bg. MS? spectrum of tentative [DMAdda’]MC-Y (OMe)R from Hartbeespoort Dam
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Supplementary Data File

Figure S2bh. MS? spectrum of tentative [DMAdda’]MC-Y (OMe)R from M. aeruginosa AB2011/53
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Supplementary Data File S64

Figure S2bi. MS? spectrum of tentative [Asp’]MC-Y (OMe)R from M. aeruginosa AB2011/53
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Supplementary Data File S65

Figure S2bj. MS? spectrum of tentative [Mser'JMC-YR from Hartbeespoort Dam
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Supplementary Data File S66
Figure S2bk. MS? spectrum of tentative [Mser'JMC-YR from M. aeruginosa AB2011/53
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Supplementary Data File S67

Figure S2bl. MS? spectrum of confirmed MC-WR from Hartbeespoort Dam
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Supplementary Data File S68

Figure S2bm. MS? spectrum of confirmed MC-WR from M. aeruginosa AB2011/53

1040.6
100

AB2011/53
m/z 1068, Rt 4.32 min 1051.6
MC-WR

95
90
85
80
75
70
65

(2]
o

o

599.5

Relative Abundance
N iy (8] [8)]
o [6)] o

626.5

w W
o o

939.6

N
&)

643.5 996.7
571.5 938.6 1006.7

917.6 983.6

N
o

15 710.4

543.4 682.5 285 9407

4695 856.6 S

375.3 4383 661.4 9116 : ’
I ’\ |‘|

472.4 781. 5
i = IN IU L e R L TR I l el AN
0 1. AL u o il \’ii I u b v ally HW u H‘ b A Sl HW ‘Hr Hh H‘ r'iim” h r L. Hm‘hu’\‘\u Hm“i”h" M,’:Mu!,"\m y'ry“H\'\ \w.’ bl b, r I \ ’ ”\ \!HH! ot r \H’r \m d M‘ [ \ r‘ir MH!HNH \‘M’ il r . || rhm \” P \'m r\‘ Nr \‘r r’! Ll 1"’1 : |

10

sl 1 ”' ”ru" ” "
300 350 0 450 500 550 600 650 700 750 850 900 950 1000 1050
m/z

Ballot et al., Diversity of cyanobacteria and cyanotoxins in Hartbeespoort Dam, South Africa 68



100

Relative Abundance
N iy (8] [8)]
o (6)]

95
90
85
80
75
70
65

(2]
o

o o,

30
25
20
15
10

Supplementary Data File S69
Figure S2bn. MS? spectrum of tentative MC-Y (OMe)R from Hartbeespoort Dam
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Supplementary Data File S70

Figure S2bo. MS? spectrum of tentative MC-Y (OMe)R from M. aeruginosa AB2011/53
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Supplementary Data File S71
Figure S2bp. MS? spectrum of unidentified MC-XR from Hartbeespoort Dam
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Supplementary Data File S72

Figure S2bg. MS? spectrum of unidentified MC-XR from M. aeruginosa AB2011/53
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Supplementary Data File S73
Figure S2br. MS? spectrum of confirmed MC-NfkR from Hartbeespoort Dam
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Supplementary Data File S74

Figure S2bs. MS? spectrum of confirmed MC-NfkR from M. aeruginosa AB2011/53

1072.
100 072.6

AB2011/53
m/z 1100, R, 3.99 min
MC-NfKkR (confirmed)

95
90
85
80
75
70 1083.7

65

(o]
o

e brcc oo b bocodbccr bec borc eccdbecdbr e broc bocdlbece e nc e e e b

[¢)]
al

599.5

Relative Abundance
&5 3

A b
o

658.5

w
ol

30

25 657.5 9715 1015.6

770.6 ' 1028.7

20 1084.6

675.5 970.7 10566

5715 929.6
487.2 600.5 682.6 710.6

771.7
641.4 '
_ 7285 206.5 830.6 888.5

”‘w‘ ‘m‘d u !H‘ wlhl r‘mN!”mh\ MWW’ b il b I, '\U g all rh‘f “ m‘r\'“ M} “,,J\M,,wr HM,” H\M\’r I h I.. “r \JM i W [ ‘ﬂy ul \H”‘th””h lu ‘H\ 1] ‘h’ 1099.1
s s s

15
10 989.6

375.4 452 .3 470.4 502.4 558

0 \\?’\2‘}1\ \3\9\5?! ol . m!M \\,M\Mrm”h \M”H [ Lum \Wu ur\'\ \‘M”,M m\,h!f;”
T T T T T

,\"W 0
I

—

Il r‘l ‘\'u“’m”m"n I Nu’ | rh ’ =YY
\ I e B T s e |

300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100
m/z

Ballot et al., Diversity of cyanobacteria and cyanotoxins in Hartbeespoort Dam, South Africa 74





