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Experimental

Apparatus and chemicals

A P/ACE MDQ capillary electrophoresis system (Beckman, Coulter, Fullerton, CA,
USA) with a UV detector was used in the capillary electrophoresis experiment. The
uncoated fused-silica capillary (75 pum 1i.d.) was purchased from Polymicro
Technologies Inc. (Phoenix, AZ, USA), and capillary length to detector was 50 cm.
All the fluorescence experiment was carried out on the F-4500 fluorophotometer
(Hitachi High-Technology, Tokyo, Japan) equipped with 1 cm quartz cell and a
thermostat bath. The Isothermal Titration Calorimeter (ITC) experiments were carried
out on a Model VP-ITC system (MicroCal, USA). A Model J- 715 CD
spectropolarimeter (Jasco Instruments, Tokyo, Japan) with secondary structure
estimation-standard analysis software was used to determine the conformation of
HSA. The Model RC 30-5K semi-permeable membranes (Molecular Weight Cut Off
5 kDa, Shanghai Green Bird STD, China) were used for equilibrium dialysis. An
electronic thermoregulating water bath (NTT-2100, EYELA, Japan) was used to
control the temperature of the samples. Millipore MilliQ water-purification system
(Millipore Corp., Bedford, OH, USA) was applied to produce ultrapure water used
throughout the experiment.

MC-LR (CAS101043-37-2, 95-99% by HPLC) was purchased from GenBank,
Taiwan and HSA (CAS A3782, fatty acid free <0.05%) from Sigma-Aldrich Co.
(USA). A boric acid (0.2 mol L™) - borax (0.05 mol L") buffer was used to adjust pH
of the solution at 7.4, and NaCl (1.0 mol L") solution to keep ionic strength at 0.15
mol L', A HSA stock solution, 1.0 x 10” mol L was prepared with the boric acid -
borax solution and a stock MC-LR solution (1.0 mmol L) with ultrapure water.
All other chemicals were of analytical grade, and ultrapure water was used throughout

the experiments. All stock solutions were stored at 4 °C.

CE measurement
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The capillary electrophoresis was performed under following conditions: the running
buffer contained 0.20 mol L™ boric acid and 0.05 mol L™ borax, and the pH was
maintained at 7.4. The temperatures of the sample room and cartridge were set at 25
°C. Samples were injected with the pressure injection mode at 0.5 psi for 5 s at the
positive side and detected at 214 nm. The separation was conducted under the voltage
of 18 kV. After each run, the capillary was rinsed with ultrapure water, 1 mol L™
NaOH, ultrapure water, and the buffer for 3 min each. All the solutions injected in the
capillary were filtered through 0.22 uM nylon membrane before use. Series of
mixtures with different concentrations of MC-LR in the range between 5.0 and 200.0
umol L™ and a constant HSA concentration of 7.5 pumol L™ were prepared by dilution

of the stock solutions to the required concentrations with the running buffer.

Fluorescence measurement

A 2.0 ml of solution containing 5.0 pmol L' HSA was added to the quartz cell, and
then titrated by successive addition of 10 uL of the 1.0 mmol L™ stock solution of
MC-LR with the trace syringes to give a concentration ranging from 0 to 120 umol
L. The fluorescence spectra were recorded at 26 °C with recycle water keeping the
temperature constant. The excitation and emission slits of the passage of band were
set at 10 and 20 nm, respectively, and the scanning speed was set at 12000 nm min™'.
The fluorescence spectra were recorded at excitation wavelength of 295 nm and the
emission wavelength from 290 to 500 nm.

The 3D fluorescence spectra were conducted as follows: the emission wavelength
was scanned in the range from 200 to 500 nm with the increment of 10 nm, and the
excitation wavelength was set between 200 and 350 nm with the increment of 10 nm.
The scan speed was set at 12000 nm min™' and the excitation and emission slits with a
band pass of 5 nm were used in the 3D fluorescence spectra. All experiments were
performed at the temperatures of 26 °C. The 3D fluorescence spectra of HSA (5.0
umol L") were recorded in the presence of MC-LR in 0, 10, 40 and 90 pmol L', and

the data were analyzed in the golden software surfer 8.0.

CD measurement

The 40 pl HSA (20 pmol L") were mixed with 0, 5, 20 pmol L' MC-LR in 2 ml
flasks. Each sample was allowed to equilibrate for 15 min before measurement. CD
spectra were taken with a spectropolarimeter with a 0.1cm light path cell at 26 °C. The
mean residue ellipticity (0) of HSA was measured between 190 and 250 nm with 0.1
nm data pitch, and averaged over three scans with the scanning speed of 100 nm min".
From 0 curves, the relative contents of secondary structure forms of HSA including

a-helix, B-pleated sheet, B-turn and random coil, were calculated by the secondary
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structure estimation-standard analysis software.

ITC characterization of the MC-LR/HSA interaction

ITC experiments were carried out as follows. The MC-LR solution (2 mmol L was
injected about 10 times in 10-ul increments at 270-S intervals into the isothermal cell
containing HSA (10 pumol L). The cell temperature was kept at 26 °C. In each
experiment, an exothermic heat pulse was detected following every injection. Its
magnitude progressively decreases until a plateau is reached indicating the saturation
of binding. The heat involved at each injection was corrected for the heat of dilution,
which was determined separately by injecting the MC-LR solution into the B-R buffer
and then divided by the number of moles injected and then analyzed. The N, enthalpy
change (AH), and entropy change (AS) of the reaction were calculated by the Gibbs
free energy (AG) equation.

Effect of MC-LR on the physiological function of HSA

Equilibrium dialysis was conducted to reveal the effect of MC-LR on the
physiological function of HSA transporting vitamin B, (VB,) with a special dialysis
device of equilibrium dialysis designed by Gao’s group [49](Zhang et al., 2009). 3.0
ml of solution containing 1.5 ml B-R buffer, 0.15 mmol L™ NaCl, 0.02 mmol L
HSA, and the gradient concentrations of MC-LR were added into the dialysis bag,
which was merged in 24.0 ml of dialysate solution containing 0.15 mmol L™ NaCl
and B-R buffer. After dialysis for 10 h at 26 °C, 2.5 ml of dialysate solution was
sampled, and the VB, concentration determined with a fluorospectrophotometer. The
excitation (Aex) and emission (Aen) Wavelength were at 440 and 525 nm, respectively.
The fluorescence intensity of VB, in the dialysis solution was recorded to quantify the
content of VB,. The equilibrium dialysis for VB, as well as that for VB,-HSA
solution was confirmed to be attained at 10 h. The Vg, standard curve for equilibrium

dialysis was made at 26 °C and the binding number of VB, was calculated.

Figures S1-S3
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Fig. S2 Effect of MC-LR on the fluorescence spectra of HSA (5 uM) after exposed in
the MC-LR solutions (¢, from 1 to 11: 0, 5, 10, 20, 35, 40, 55, 75, 90, 95 and 110 uM
and 12: 110 pM MC-LR without HSA)
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Fig. S3 CD curves of HSA (5.0 uM) in the presence of MC-LR (1 to 3: 0, 5 and 20

uM) at pH 7.4




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENG ()
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.276 779.528]
>> setpagedevice


