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Abstract

A number of IgM monoclonal antibodies are currently in development for the treat-
ment of autoimmune disease, infectious disease, and cancer. Growing interest in
these molecules has created a need for an accurate, rapid, simple analytical method
to measure IgM levels in cell culture supernatants, and to document the distribution
of IgM and protein contaminants in chromatography fractions. High-performance
protein A columns are used for this application with IgG monoclonals, but because
IgMs are easily denatured by the harsh conditions required for elution of most affin-
ity ligands, other options must be explored. IgM monoclonal antibodies often exhibit
strong retention on either cation exchangers, anion exchangers, or both, making ion
exchange chromatography a strong candidate for this application. The Agilent Bio-
Monolith QA column (strong anion exchange) can be used to monitor the IgM purifi-
cation process and to quantify IgM concentrations from cell culture supernatants.
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High-velocity separations using the Agilent Bio-Monolith
HPLC columns demonstrate the utility of monolithic assays
for monitoring product and contaminant distribution in chro-
matography fractions.

Data documenting that the IgM purification process is operat-

ing within specifications can be obtained much more rapidly

using the Agilent Bio-Monolith HPLC columns than by PAGE
polyacrylamide gel electrophoresis or immunological assays.

Such data may also be valuable for purification process char-
acterization during early development, and later for process mAU
validation (Figure 1). The sensitivity, linearity, accuracy, and

speed of the separation are also well suited for [gM quantita-

tion of cell culture supernatants (Figure 2).

Experimental

Conditions

Column Agilent Bio-Monolith QA
Part number 5069-3635
5.2 mmid x 4.95 mm

10 mM sodium phosphate, pH 7.0
250 mM sodium phosphate, pH 7.0

Mobile phase A
Mobile phase B

Gradient Linear gradient from A to B within 10 min
(20 mL)

Figure 1.

Detection UV at 280 nm

Flow rate 2 mL/min
Fraction A:
Fraction B:
Fraction C:
Fraction D:
Fraction E:

Agilent Bio-Monolith HPLC column (left), Bio-Monolith column housing and monolith

disc (right).

Minutes

A series of hydroxyapatite chromatography fractions (A through E)
that were collected and analyzed using the Agilent Bio-Monolith QA
analytical column.

Cell culture supernatant
Flow-through from sample load
Pre-elution wash

IgM elution peak

Post-elution cleaning
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Figure 2. Results from a two-fold dilution series from cell culture supernatant; peaks were integrated and plotted.

Results and Discussion

Ceramic hydroxyapatite CHT type Il (Bio-Rad Laboratories,
Hercules, CA) was used to purify IgM. The Bio-Monolith QA
column was used to monitor five fractions from this CHT
type Il purification step. The use of CHT type Il for this purifi-
cation step and the Agilent Bio-Monolith QA column for the
purification monitoring decreases IgM exposure to the harsh
buffer conditions used in Protein A preparative and analytical
separations.

The results shown in Figure 1 confirm that all of the IgM was
bound to the hydroxyapatite column (fraction B), that it
remained bound during the wash (fraction C), and that it was
fully eluted in the gradient (fractions D and E). Additional
chromatograms from this series were used to determine
which fractions to pool, based on the proportion of IgM to
contaminating proteins. The buffer conditions used for this
evaluation are suitable for anion and cation exchange screen-
ing of most IgMs. Results quickly confirmed that the IgM was
present in the fractions where it was expected, and absent
from other fractions. The ability to perform this assay with
the same instrument and buffers used for process develop-
ment allows developers to obtain immediate feedback, with-
out the delay of sending samples for analysis by PAGE or
ELISA. The Bio-Monolith QA column was also used to create
an IgM calibration curve that could be used to determine IgM
concentrations from cell culture supernatants. Figure 2 repre-
sents results from a two-fold dilution series of IgM from cell
culture supernatant. The I|gM concentration was estimated by
ELISA to be about 100 pg/mL. IgM peak areas were integrat-
ed and plotted. The linear range of the assay easily covers
the production ranges necessary to accommodate develop-
mental and manufacturing cell cultures.

Conclusions

The Agilent Bio-Monolith QA column can be effectively used
for monitoring product purification and contaminant distribu-
tion in chromatography fractions. The resulting analysis
ensures that the purification process is operating within
specifications and can be obtained much more rapidly than by
PAGE or immunological assays. This data can be used
throughout early development of the purification process and
later for process monitoring and quality control purposes. The
Agilent Bio-Monolith QA column provides rapid separations
and accurate quantification of IgM antibodies from cell cul-
ture supernatants. This quantitative analysis can be used
throughout the IgM production and purification processes.

Acknowledgment

Data used and figures redrawn from, A High Speed
Monolithic Assay for IgM Quantitation in Cell Culture
Production and Purification Process Monitoring, Pete
Gannon, Richard Richieri, Simin Zaidi, Roy Sevilla, and
Alexander Brinkman, Third Wilbio Conference on Purification
of Biological Products, September 24-26, Waltham, MA, USA,
with permission.

Agilent Contact

Taegen Clary, Agilent Technologies Inc.

5301 Stevens Creek Blvd. Santa Clara, CA 95051 USA
For More Information

For more information on our products and services, visit our
Web site at www.agilent.com/chem.



www.agilent.com/chem

Agilent shall not be liable for errors contained herein or
for incidental or consequential damages in connection
with the furnishing, performance, or use of this material.

Information, descriptions, and specifications in this publi-
cation are subject to change without notice.

© Agilent Technologies, Inc., 2008
Published in the USA

October 7, 2008

5989-9674EN

Agilent Technologies




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /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 true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


