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Introduction

Horse immunoglobulin G consists of several subclasses
distinguishable by their immunoelectrophoretic mobility,
designated IgG,, I9G,, IgG_, IgG,, and IgG;. IgG; is the
principal immunoglobulin class in which horse antitoxin
antibody activity resides. Hyperimmunized horses produce
large amounts of IgG. IgG; is used therapeutically for
treatment of life-threatening snake bites. Large amounts of
antivenom serum are often needed to obtain a therapeutic
effect, which increases the potential risk of serum-related
allergic reactions (Fernandes et al. 1991). Apparently,
complete purification of this immunoglobulin is essential to
avoid allergic reactions in patients receiving this serum.

Previously, elaborate and time-consuming methods such as
precipitation, dialysis, gel filtration, affinity chromatography,
etc., were required to isolate and purify I9G; (Goudswaard
et al. 1977). We describe here the development of a simple
two-step procedure to purify IgG; from hyperimmunized
horse plasma using Macro-Prep DEAE and CHT ceramic
hydroxyapatite, Type | chromatographic supports.

Methods and Results

The horse plasma sample was filtered and loaded onto a
Macro-Prep DEAE column, then eluted with a linear gradient
of 0-1 M NaCl as described in Figure 1. Fractions were
pooled and analyzed for protein purity by SDS-PAGE using
4-15% acrylamide gradient gels under reducing conditions.
A Bethyl VET-RID (radial immunodiffusion) quantitation kit
was used to specifically assay the pooled fractions for IgG;
content. RID analysis was based on an antigen-antibody
reaction, occurring in a support medium (agarose gel), that
was visible as an opaque precipitin ring. Fractions 26-30 and
31-34 gave positive results; fractions 3-8, which constituted
the unbound peak, contained most of the IgG (data not shown).
SDS-PAGE analyses indicated fractions 26-30 and 31-34 were
partially purified IgG; (Figure 2, lanes 5 and 6).
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Fig. 1. Purification of horse plasma on Macro-Prep DEAE column. Horse
plasma was loaded onto a 1.0 x 10 cm column equilibrated in binding buffer
(10 mM sodium phosphate, pH 7.9) and washed with 2 column volumes of
binding buffer. The column was then eluted with a linear gradient of 0-1 M
NaCl in binding buffer for 20 column volumes. The flow rate was 2 ml/min
and the fraction size was 2.0 ml; green bar indicates where IgG; eluted.
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Fig. 2. SDS-PAGE analysis of Macro-Prep DEAE fractions. Lane 1, broad
range MW standards; lane 2, horse plasma; lane 3, fractions 3-8; lane 4,
fractions 20-25; lane 5, fractions 26-30; lane 6, fractions 31-34; lane 7,
fractions 35-46; lane 8, fractions 47-56; lane 9, albumin standard; lane 10,
horse plasma. Arrows indicate position of IgG.
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Fig. 8. Horse IgG; purification on Bio-Scale CHT2-I column. The pooled
IgG; fractions from the DEAE column (green bar in Figure 1) were loaded onto
a 7 x 52 mm column in 5 mM sodium phosphate, pH 6.8 (buffer A), then eluted
with a gradient of 0-100% buffer B (100 mM sodium phosphate + 1 M NaCl,
pH 6.8) for 10 column volumes. The flow rate was 2 ml/min, and the fraction
size was 1.5 ml.
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Fig. 4. SDS-PAGE summary analysis of the purification. Lane 1, broad

range MW standards; lanes 2 and 9, horse plasma; lanes 3 and 7, fractions
26-34 off DEAE column (Figure 1); lanes 4, 5, and 8, fraction 16 off CHT2-I
column (Figure 3); lane 6, albumin standard. Arrows indicate position of IgG.
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Fractions 26-34 (green bar in Figure 1) were pooled and
loaded onto a Bio-Scale™ CHT2-I column (catalog #751-
0021) previously equilibrated with 5 mM sodium phosphate
buffer, pH 6.8. Horse IgG; was eluted with a linear gradient
of 0-1 M NaCl, as described in Figure 3.

Fractions collected were analyzed for protein purity by SDS-
PAGE using 4-15% gradient gels under reducing conditions.
The major peak (fraction 16) showed 98-99% purity on the
gel (Figure 4, lanes 4, 5, and 8).

Discussion

A simple two-step process for the purification of horse IgG;
directly from plasma was developed. This procedure should
be readily scalable and avoids the use of ammonium sulfate
or caprylic acid fractionation, which can denature some
immunoglobulins.

During the course of these studies, it was discovered that
enhancement of resolution on the CHT column was obtained
by running a sodium chloride and a sodium phosphate
gradient at the same time. Running either component alone
resulted in broad peaks and only partial elution. Although the
precise mechanism for this phenomenon is not clear, we can
postulate that breaking both electrostatic and coordinate
bonds simultaneously (at least for some macromolecules)
provides significantly altered retention times and may also
affect protein solubility and protein-protein interactions.

This new method may have broader applications in
macromolecule resolution.

References
Fernandes | et al., Isolation of IgG; from hyperimmune horse anti-snake
venom serum: its protective ability, Toxicon 29, 1373-1379 (1991)

Goudswaard J et al., Isolation of equine IgG(T) by hydrophobic interaction
chromatograpy, Immunochemistry 14, 717-719 (1977)

Information in this tech note was current as of the date of writing (2002) and
not necessarily the date this version (Rev C, 2005) was published.

Life Science

Web site www.bio-rad.com USA (800) 4BIORAD Australia 02 9914 2800 Austria (01)-877 89 01 Belgium 09-385 55 11 Brazil 55 21 2527 3454

Canada (905) 712-2771 China (86 21) 6426 0808 Czech Republic + 420 2 41 43 05 32 Denmark 44 52 10 00 Finland 09 804 22 00
Gr oup France 01 47 95 69 65 Germany 089 318 84-0 Greece 30 210 777 4396 Hong Kong (852) 2789 3300 Hungary 36 1 455 8800
India (91-124)-2398112/3/4, 5018111, 6450092/93 Israel 03 951 4127 Italy 39 02 216091 Japan 03-5811-6270 Korea 82-2-3473-4460
Latin America 305-894-5950 Mexico 55-52-00-05-20 The Netherlands 0318-540666 New Zealand 64 9 415 2280 Norway 23 38 41 30
Poland + 48 22 331 99 99 Portugal 351-21-472-7700 Russia 7 095 721 1404 Singapore 65-64153188 South Africa 00 27 11 4428508
Spain 34 91 590 52 00 Sweden 08 555 12700 Switzerland 061 717 95 55 Taiwan (886 2) 2578 7189/2578 7241 United Kingdom 020 8328 2000

Bulletin 2524 US/EG Rev C

05-0698 0905 Sig 1204




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


