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OPTIMIZATION OF EXPRESSION, PURIFICATION, AND
STABILIZATION CONDITIONS FOR FLG-HA2-4M2E,

A RECOMBINANT PROTEIN IN UNIVERSAL INFLUENZA
VACCINE

A.A. Kovaleva, A.A. Shaldzhyan, M.V. Zaitseva,

L.A. Stepanova, L.M. Tsybalova

Smorodintsev Research Institute of Influenza, St. Petersburg,
Russia

The aim of this work was to increase the yield of Flg-
HA2-4M2e recombinant protein, which is the main
component of a broadly protective (universal) intranasal
influenza vaccine. Flg-HA2-4M2e includes a hemagglu-
tinin stalk (aa76-130) consensus fragment of influenza A
viruses belonging to phylogenic group 2 (HA2-2) joined
with 4 tandem copies of M2e (human influenza viruses A
M2 protein ectodomain). Those fragments were sequen-
tially linked to the C-terminus of flagellin and a 6-histi-
dine tag was added to the N-terminus. The sequence was
cloned into pQE30, transformed into E. coli DLT1270, and
cells were grown in LB medium at 37°C. When an ODy,
of ~0.5—0.7 was reached, the culture was cooled rapidly
and IPTG (1 mM final) was added. During optimization,
the expression temperature was reduced from 37 to 28°C
and the duration was increased from 4 to 18 hrs. Because
of these changes, we obtained the protein in soluble form,
thus avoiding refolding during further purification. Cells
were collected by centrifugation and frozen at —20°C over-
night, it was not destroyed immediately as before. The ly-
sis method was changed from lysozyme to sonication.
Densitometry showed that the level of expression increased
from ~5 to ~25% of total protein. Protein purification was
carried out using metal affinity chromatography with a Ni-
sorbent. Due to the protein’s expression in soluble form,
it was purified using native buffers (without urea). Column
elution was carried out using a linear imidazole gradient,
which yielded a cleaner product than stepwise elution. Flg-
HA2-4M?2e was evaluated by SDS-PAGE, which indicated
asingle band (M W ~74 kDa) of ~95% purity. Western Blot,
using antibodies specific to flagellin and M2e, confirmed
the presence of those proteins. Protein stabilization condi-
tions were compared; L-arginine, Tween-80, sucrose, and
polyglukin were tried as stabilizers. L-arginine was chosen
according to the results of densitometry, and the stability
of the protein during 4 months of storage was verified by
SDS-PAGE.
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THE ROLE OF MORAXELLA CATARRHALIS

IN THE DEVELOPMENT OF COMPLICATIONS AFTER
INFLUENZA AND OTHER ACUTE RESPIRATORY
DISEASES

L.A. Kraeva'2, O.A. Burgasova?, 1.S. Petrova*

ISt. Petersburg Pasteur Institute, St. Petersburg, Russia;

2S.M. Kirov Military Medical Academy, St. Petersburg, Russia;
JMedical Institute of Peoples’ Friendship University of Russia,
Moscow, Russia; *Infectious Diseases Clinical Hospital No. 2,
Moscow, Russia

Annually in the world from flu and its complications
die from 200 to 500 thousand people. However, it is not
possible to identify the causative agent of community-ac-
quired pneumonia in 50—60% of patients. According
to domestic authors, 0 to 15% of cases of acute respiratory
diseases (ARD) are etiologically associated with M. ca-

tarrhalis, while in foreign publications M. catarrhalis is as-
sociated with 20 to 35% of cases. Cause of low detection
of strains M. catarrhalis is a laborious cultural method
of isolating microorganisms and the lack of regulatory
documents for the study of genetic and phenotypic markers
of bacterial virulence. The aim of the study: to determine
the role of M. catarrhalis in the development of complica-
tions of influenza and other ARD.

The study involved 339 patients aged 18 to 48 years with
influenza and other acute respiratory infections, of which
299 patients with complications. The control group con-
sisted of 320 healthy individuals. The methods used were
bacteriological, virological, mass spectrometric analysis,
methods of detection of genetic and phenotypic markers
of virulence, methods of statistical analysis.

It was found that the most significant in the struc-
ture of bacterial complications in patients with influen-
za and ARD are community-acquired pneumonia (29%
of cases) caused by M. catarrhalis (31%), which is present
in monoculture and in combination with gram-positive
coccal flora (38%). We studied the genetic and pheno-
typic markers of virulence in M. catarrhalis strains iso-
lated from patients with angina, bronchitis, sinusitis
and pneumonia for the presence of the mcaP gene that
encodes the production of McaP protein. He takes part
in adhesion of Moraxella to the cells of the mucous ep-
ithelium. As a control, we investigated M. catarrhalis
strains isolated from healthy individuals. It was shown
that in 84% of cases M. catarrhalis strains isolated from
patients had the mcaP gene, while in healthy individu-
als bacteria had it in 14% of cases. In addition, the etio-
logical role of M. catarrhalis strains in the development
of pneumonia was proved by the presence of the high-
est adhesion index to buccal epithelial cells (17.3£2.7)
in contrast to (4.5£0.6) in strains isolated from healthy
individuals.

In the case of isolation of M. catarrhalis from patients
with complicated flu and other ARD, it is necessary to car-
ry out genetic typing of strains to detect the gene of viru-
lence of mcaP. In phenotypic confirmation of mcaP gene
expression, it is necessary to consider this pathogen as an
etiological factor of the disease.
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THE IMPORTANCE OF PATHOGENICITY FACTORS

OF SOME SPECIES OF STAPHYLOCOCCUS,
STREPTOCOCCUS AND KLEBSIELLA

IN DETERMINING THEIR ETIOLOGICAL ROLE

IN THE DEVELOPMENT OF INFLAMMATORY
PROCESSES OF THE RESPIRATORY TRACT

E.S. Kunilova', L.A. Kraeva'2, A.L. Panin"?

!St. Petersburg Pasteur Institute, St. Petersburg, Russia;
2S.M. Kirov Military Medical Academy, St. Petersburg, Russia

Currently, the greatest difficulty in the diagnosis
of infectious diseases of the respiratory tract is to deter-
mine the etiological role of the isolated microorganisms,
especially if they belong to the group of opportunistic
or kommensals. More than half of these diseases remain
unencrypted, because they are allocated conditionally
pathogenic bacteria are not subject to etiological account-
ing because of species. The aim of the study was to char-
acterize the virulence of opportunistic bacterial infectious
disease of the respiratory tract and to improve the method-
ology of the etiological decryption.

We studied 100 strains of Staphylococcus epidermidis,
220 strains of Streptococcus spp., 125 strains of Klebsiella

530




<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


