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Table S1. Evaluation of treatment processes for the removal of intracellular and extracellular
MCYST-LRs in drinking water supplies.

Removal efficiency

Treatment condition

Treatment - Analytical
Cyanobacterial o . Ref
process . Extracellular Initial Reaction method
cell (intracellular MCYST-LR concentration Dose time
MCYST-LR)
Adsorption
Powdered
activated NA® 90% 10 pg/L 7.9 mg/L 7 days ELISA 1
carbon (PAC)
Granular
activated >60% 70% 5 pg/L N.A. 6 months LC/PDA" 2
carbon (GAC)
Oxidation
Chlorination NA 98% 10 pg/L 25.9 mg/L min LC/PDA
Ozonation 91% 96% 15 pg/L 5 mg/LL 60 min LC/PDA 4
. 600
UV radiation 71% NA 24.6 pg cell ml/em? 6 days ELISA 5
Exclusion
Ultrafiltration 100
NA 1. L : 4h L M
(UF) 98% 5 g/ 1Da® r C/MS/MS 6
Nanofiltrati
an(zI\IIFr)a on >99% >96% 5.5 ng/L 200kDa  2days  LC/MS/MS 6
R
everse >99% >99% 70-130 pg/.  100Da 2 days RPLC! 7

osmosis (RO)

4 NA, not available
® LC/PDA, liquid chromatography/photodiode array

¢ Value is based on molecular weight cutoff (MWCO), i.e., refers to the lowest molecular weight

solute (in Daltons) in which 90% of the solute is retained by the membrane.
¢ RPLC, reverse-phase liquid chromatography
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Table S2. Currently available techniques for MCYST-LR analysis

Detection = Dynamic Whole
Detection technique  Biorecognition = Transducer Read-out . . y Analysis  Ref
limit range . a
time
Physicochemical analysis
HPLC-PDA 10 pg/L NA 8
NA
HPLC-MS 2.6 ng/L 10-1000 9
ng/L
Biochemical assays
Protein phosphatase protein Optical .
NA 2-1 1 1
inhibition assay (PPI) phosphatase 2A  (absorbance) 0 ne/L 00 min 0
Molecular analysis
MCYST-LR .
. Optical .
Real-time PCR synthetase SYBR Green 8.8 cells NA 100 min 11
(fluorescence)
gene
Immunological assays
Enzyme-linked immunosorbent assay (ELISA) pg/L
. Horseradish .
Coﬁdgff.t . peroxidase (ab?frt;?:ce) 0.004 000408  180min 12
petitiv (HRP)
Indirect HRP Optical (chemi- - , 02-1.0  45min 13
competitive luminescence)
Commercial ELISA kit 120 min
Abraxis
Indirect tical
(MCYST-LR-DM CO; gff . HRP (ab?é’r;ice) 0.10 0.15-5.0
ELISA Kit) petitty
EnviroLogix . .
(QualiPlate™Kit For Coﬁdgff,t . HRP (ab(s)frt;?:ce) 0.15 0.16-2.5
MCYST-LR) petitty
Strategic diagnostics . .
Indirect tical
(EnviroGard® MCYST- "¢ NA Optica 0.05 0.1-1.5
competitive (absorbance)

LR Plate Kit)

* The overall analysis time per one sample was approximately calculated by the sum of the biological

recognition and transduction step, in which neither the purification or concentration of MCYST-LR

were considered. In the case of RT-PCR, however, the DNA extraction step was taken into account for

estimating the assay time.
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Figure S1. Confocal laser scanning microscopic image for visual validation of QD
detection probe binding to MB competitor: (a) bare MB competitor, and (b) QD

detection probe-conjugated MB competitor.
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I-1. Preparation of QD Detection Probe.

Monoclonal antibodies (mAbs) against MCYST-LR (MCI10E7, Enzo® Life Sciences)
were coated on the surface of QDs (Qdot525 antibody conjugation kit, Invitrogen) in
accordance with the manufacturer’s protocol, with the following minor modifications. 1) 112
uL of 4 uM QDs were activated for 1 h using a 14 pL aliquot of 10 mM hetero-bifunctional
crosslinker, 4-(maleimidomethyl)-cyclohexanecarboxylic acid N-hydroxysuccinimide ester
(SMCC), which yielded a maleimide functionalized nanocrystal surface. 2) 400 pL of 1
mg/mL Abs were reduced for 30 min using 6.1 pL of 1 M dithiothreitol (DTT) to introduce
free sulfhydryls. 3) Excess salts were then removed separately from the QD or Ab solutions
via a NAP-5 column to form an efficient linkage between the two components. 4) The
reduced Abs were coated onto the activated nanocrystal surface for 1 h at room temperature.
5) The conjugation reaction was quenched for 30 min using 10 pL of 10 mM -
mercaptoethanol, which reacts with any remaining maleimide functional groups on the QDs
and converts them to non-reactive derivatives. 6) The Abs-conjugated QDs suspension was
then purified and concentrated by multiple round centrifugal washings using a tube filter (100
kD molecular weight cut-off, MWCO) at 4000 rpm for 10 min to remove excess Ab cleaves
and salts. 7) The final complex was resuspended and kept in 0.02% sodium azide/PBS as a
storage buffer at 4 °C prior to use. 8) The conjugate concentration was determined by
measuring its optical density at 510 nm the specified wavelength and the using the formula
A=¢eCL, where A is the absorbance, ¢ is the molar extinction coefficient (200,000 m! cm'l),

C is the molar concentration, and L is the pathlength.
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SI-2. Analysis of Standard MCYST-LR by High-performance Liquid
Chromatography/Tandem Electrospray Ionization Mass Spectroscopy (LC-ESI- MS).
The LC/MS experiments were performed using a Waters Alliance 2695 HPLC
system attached to a Micromass Quattro Micro triple quadrupole mass spectrometer coupled
to an electrospray.'* Separation of MCYST-LR samples was performed on a SunFire C18 (2.1
mm x 1.5 mm, i.d. 3.5 pum, Waters). Mobile phase solutions were 0.1 % formic acid (solvent
A) and 100% acteonitrile (solvent B), where the gradient elution was 75 % A to 30 % A in 4
min and 30 % A to 75 % A in 6 min. The capillary voltage was set at 3.5 kV, and the cone
voltage was 50 V. The desolvation N, gas temperature was 350 °C, and the flow-rate was 0.3
mL/min; the ion source temperature was set at 150 °C. In addition, the equipment was
operated in positive ion mode. Finally, the parent ion of MCYST-LR was recorded at m/z
995.5, a single charged protonated molecular ion, which is then utilized for further

quantitative analyses.
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Figure S2. Correlation study of the proposed assay with LC-ESI-MS as a reference method

(R*=0.974, n=3).
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SI-3. Cultivation of Microcystis aeruginosa and Intracellular or Extracellular MCYST
Isolation.

Microcystis aeruginosa (NIER 100038) was obtained from the National Institute of
Environmental Research (NIER) in Korea. The microorganism was grown in BG 11 medium
(Sigma) with continuous illumination at 25 °C and constant shaking at 100 rpm. The
cyanobacterial batch cultures were separated by filtration through a 0.45 um membrane filter
(Advantec) to prepare the extract samples of extracellular MCYST in the filtrate and
intracellular MCYST in the residue.

For isolation of intracellular toxins from the cyanobacterial cells, the resuspended
residue of the batch cultures were first lyophilized (-50 °C, 0.933 Pa) and the dry biomass
weight was measured. Cells were then broken by sonication for 15 min (amplitude 60%,
pulse on 5 s, and pulse off 10 s) after being vortexed in methanol 75% (v/v) for 3 min.
Supernatant liquid containing MCYST was then separated from cellular debris and unbroken
cells after being centrifuged at 10,000 rpm for 10 min, and the resulting supernatant was
diluted to less than 10% methanol for further purification steps.

Next, MCYSTs in either extracellular or intracellular extracts were purified and
concentrated using a Sep-Pak® Vac 6 cc (1 g) certified tC18 cartridge (Waters) solid-phase
extraction that involved activation of a silica cartridge by 10 mL of 100% methanol,
equilibration with 10 mL of deionized water, percolation of the sample, and elution of the
toxins with 8 mL of 75% methanol, after washing with 10 mL of deionized water and 10 mL
of 20% methanol. The isolated extracellular and intracellular MCYSTs were then stored at -

20 °C under nitrogen gas before analysis.
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