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“Simultaneous quantification of five bacterial and plant toxins from complex matrices
using a multiplexed fluorescent magnetic suspension assay”
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M.A. Avondet, M.B. Dorner, B.G. Dorner

Table S1. Comparison of multiplex detection systems for proteotoxins*

Detection Antigens Detection limit Matrix Time Ref
system [ng/L] [min]
BoNT/A 21
. BoNT/B 73 this
Magnetic xMAP- Ricin 2 food 210 manus-
technology SEB 3 cript
Abrin 546
BoNT/A toxoid 20,000
BoNT/B toxoid 200,000
Ricin 8,000
. SEB 100 1
NRL — biosensor Cholera toxin 1,600 food 10-45
several bacteria,
viruses and small
toxins
BoNT/A 2,500
Immunoassay on BoNT/B 5,000 2

. o . food 35

optical silicon chip BoNT/E 2,500
BoNT/F 5,000
Semi-homogeneous . .

" Ricin A chain 5,000 - 3
flgldlg fprcg SEB 0.001 clinical 10
discrimination assay

Ricin 29,100
Conventional xXMAP- SEB 200 . 4

) environmental ~75

technology several viruses

and bacteria

Ricin 50,000 5
RAPTOR SEB 10,000 environmental 3-10

several bacteria

Ricin 100
ArrayTube — system fg\/zral viruses 200 buffer 60 6

and bacteria

BoNT/A 2,000

Ricin A chain 1,000
Immunomagnetic, SEB 100 7
fluorogenic detection Cholera toxin 2,000 buffer 30

diverse bacteria

and viruses
Microfluidic Ricin 1,320,000 8
electrophoretic chip- SEB 8,400 buffer <20
based immunoassay Shiga toxin 1 35,000
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Table S1. (continued)

Detection Antigens Detection limit Matrix Time Ref
system [ng/L] [min]
Ricin 100
SEB 1,000
Hydrogel-based Diphteria toxin 1,000 - 9
protein-microarray LF (anthrax toxin) 4,000 buffer 1000
Viscumin 2,000
Tetanus toxin 10,000
. . Ricin 300
CombiMatrix VLSI bacteria and buffer 12 10
array .
proteins
- . . BoNT/A or /B 100,000
?B"gfgfg}g’:eﬁfg'rng Ricin 5,000 buffer 15 "
SEB < 1,000
BoNT < 10,000 12
QTL-biosensor 2200R  Ricin < 1,000 buffer 10
SEB < 1,000
Multiplexed sandwich ggg 28888 13
dEL_tlsSA with quantum Cholera toxin 30,000 buffer ~1000
Shiga like toxin 1 30,000
BoNT/A toxoid 1,100
Conventional xMAP- Ricin 3,300 14
technology SEB 14 buffer 120
Cholera toxin 4
. BoNT/A 1,000 15
AMP-biosensor BoNT/B 10.000 buffer 75
Bead based .
. . BoNT/A toxoid 125,000 - 16
immunoassay with Protein ovalbumin 125,000 buffer 66

eTag reporter

* Table S1 gives an overview over different multiplex detection systems suitable for
laboratory-based and on-site detection of high molecular weight proteotoxins. The table
includes information on the matrices analysed, the detection limits obtained for individual
proteotoxins in multiplexed settings and the experimental time per analysis.
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Table S2. Immunisation schema for rabbit RB77 (anti-BoNT/B IgG)*

immunisation day antigen quantity adjuvants
1 0 BoNT/B-Dynabeads Sul }
2 37 (5 ug BoNT/B/ 6.5 x 10° 10 CFA
Dynabeads)
3 92 40 pl IFA
4 125 2ng IFA
5 144 BoNT/B 10 ng IFA
6 207 10 ng IFA
7 232 BoNT/B-Dynabeads 30 IFA
8 257 (15 ng BsoNT/B/ 30 ul IFA
6.5 x 10° Dynabeads)
9 293 30 pl IFA
10 335 4 ng IFA
11 424 4 ng IFA
12 544 10 ng IFA
13 557 BoNT/B 20 ng IFA
14 649 20 ng IFA
15 705 20 ng IFA
16 762 23 ng IFA
17 814 23 ng IFA

* Detailed immunisation schema for rabbit RB77 immunised with BoNT/B coupled to
Dynabeads and free native BoNT/B. Tab. S2 and Fig. S1 together show that an increase in
absolute amount of BoNT/B coupled to Dynabeads leads to a specific titer development.
From immunisation 9 onwards, the rabbit was regularly bled in order to collect large
amounts of serum.
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Fig. S1. Titer development of rabbit RB77 (anti-BoNT/B IgG). The rabbit was
immunised according to Table S2 and 10-16 days after each immunisation (IS) the rabbit
serum was tested in indirect ELISA (dilution 1:1000) against BONT/B. Shown are the sera
obtained after immunisation 2 through 9. From IS 9 on the titer remained on a constantly
high level, no further increase in titer was observed after switching from BoNT/B-Beads to
soluble BoNT/B.
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Table S3. Immunisation schema for mouse M51 (anti-ricin IgG)*

immunisation day antigen quantity adjuvants
1 0 5pl CFA
2 28 RI((:LTQ ;é”si’;:}ds 5l IFA
3 43 6.5 x 10° Dynabeads) 5ul IFA
4 57 10 pl IFA
5 72 1 g IFA
6 98 2.5ug IFA
7 147 2.5ug -
8 148 Ricin 3.75 ug -
9 196 4 ug -
10 197 8 ug -
11 198 16 g -

* Detailed immunisation schema for mouse M51 immunised with ricin coupled to
Dynabeads followed by soluble ricin. Fusion of spleen cells from mouse M51 delivered
mAb R18, R109 and R70 (compare Fig. 1 and Tab. 2, main manuscript). Two other mice
were immunised similarly, but used earlier for fusion (after immunisation 7) and delivered
the other hybridoma clones described in Tab. 2 of the main manuscript.



Supplementary Material (ESI) for Analyst
This journal is (C) The Royal Society of Chemistry 2009

References

1

10

11

12

13

14

15

16

F. S. Ligler, K. E. Sapsford, J. P. Golden, L. C. Shriver-Lake, C. R. Taitt, M. A. Dyer,
S. Barone and C. J. Myatt, Anal. Sci., 2007, 23, 5-10.

R. Ganapathy, S. Padmanabhan, Y. P. Eric, S. Moochhala, L. K. Lionel and G.
Ponnampalam, Front. Biosci., 2008, 13, 5432-5440.

S. P. Mulvaney, K. M. Myers, P. E. Sheehan and L. J. Whitman, Biosens.
Bioelectron., 2009, 24, 1109-1115.

J. Wang, Y. Yang, L. Zhou, J. Wang, Y. Jiang, K. Hu, X. Sun, Y. Hou, Z. Zhu, Z.
Guo, Y. Ding and R. Yang, Immunopharmacol. Immunotoxicol., 2009, [Epub ahead

of print].

G. P. Anderson, K. D. King, K. L. Gaffney and L. H. Johnson, Biosens. Bioelectron.,
2000, 14, 771-7717.

B. Huelseweh, R. Ehricht and H. J. Marschall, Proteomics., 2006, 6, 2972-2981.

H. Yu, J. W. Raymonda, T. M. McMahon and A. A. Campagnari, Biosens.
Bioelectron., 2000, 14, 829-840.

R. J. Meagher, A. V. Hatch, R. F. Renzi and A. K. Singh, Lab Chip, 2008, 8, 2046-
2053.

A.Y. Rubina, V. I. Dyukova, E. I. Dementieva, A. A. Stomakhin, V. A. Nesmeyanov,
E. V. Grishin and A. S. Zasedatelev, Anal. Biochem., 2005, 340, 317-329.

K. Dill, D. D. Montgomery, A. L. Ghindilis, K. R. Schwarzkopf, S. R. Ragsdale and
A. V. Oleinikov, Biosens. Bioelectron., 2004, 20, 736-742.

T. O'Brien, L. H. Johnson, III, J. L. Aldrich, S. G. Allen, L. T. Liang, A. L. Plummer,
S. J. Krak and A. A. Boiarski, Biosens. Bioelectron., 2000, 14, 815-828.

J. J. Gooding, Anal. Chim. Acta, 2006, 559, 137-151.

E. R. Goldman, A. R. Clapp, G. P. Anderson, H. T. Uyeda, J. M. Mauro, I. L.
Medintz and H. Mattoussi, Anal. Chem., 2004, 76, 684-688.

G. P. Anderson and C. R. Taitt, Biosens. Bioelectron., 2008, 24, 324-328.

N. V. Kulagina, K. M. Shaffer, F. S. Ligler and C. R. Taitt, Sens. Actuators B Chem.,
2007, 121, 150-157.

Y. Kwon, C. A. Hara, M. G. Knize, M. H. Hwang, K. S. Venkateswaran, E. K.
Wheeler, P. M. Bell, R. F. Renzi, J. A. Fruetel and C. G. Bailey, Anal. Chem., 2008,
80, 8416-8423.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /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 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /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 true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /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 true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /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 <>
    /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.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


