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HETEROGENEITY OF POPULATIONS OF THE FLEA
CITELLOPHILUS TESQUORUM ELBRUSENSIS
DETECTED ON THE BASIS OF ANALYSIS

OF PROTEOMIC PROFILES BY THE METHOD

OF MALDI-TOF MS

E.S. Kotenev, E.A. Koteneva, L.I. Belyavtstva, A.V. Kalinin,
L.A. Kot

Stavropol Plague Control Research Institute, Stavropol, Russia

The aim of the work was to analyze proteomic profiles
of imago C. t. elbrusensis, the basic vector of the causa-
tive agent of plague in territory of the Central-Caucasian
high-mountain natural focus of plague.

Proteomic profiles of 49 specimens of imago C. t. elbru-
sensiscollected in populations of East and North Prielbrusye
in June-August, 2017 were analyzed in the course of this
work. All parasites were previously characterized by the fol-
lowing signs: sex, state of gastrointestinal tract, generative
state of females. Each sample was studied individually by
homogenization and extraction of proteins in 80% TFA.
Spectra were collected and analyzed on MALDI-TOF
mass spectrometer Microflex LT (Bruker, Germany) by us-
ing pre-established programs Flex Control V 3.3.5 and Flex
Analysis v 3. (Bruker, Germany). The additional analysis
of signal frequency and statistical processing were carried
out using programs Microbe MS (Lash P., 2016).

The MSP analysis of the dendrogram constructed
on the basis of super-spectra (generalized spectra of each
sample) on the basis of differences in their protein com-
position showed clearly that C. t. elbrusensis was cluster-
ing into two basic geographical groups: a group of East
Prielbrusye and a group of North Prielbrusye. At the same
time the analysis of proteomic profiles of fleas of each
of these groups revealed heterogeneity of protein com-
position of samples collected from points, most remote
from each other in the region of 2—12 000 Da. It makes
possible to differentiate some local proteotypes in po-
pulations of C. t. elbrusensis of basic geographical groups,
each of which is characterized by certain frequency of both
ribosomal and individual proteins denoting sufficiently
long isolation of the given local populations of parasites —
vectors of the causative agent of plague, owing to discon-
nection of settlements of their hosts — mountain sousliks
in the conditions of mountain landscape of Prielbrusye.
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THE GRANULOCYTES PHAGOCYTIC CAPACITY

TO YERSINIA PESTIS IN BLOOD SAMPLES OF ANTI-
PLAGUE VACCINATED PEOPLE ACCORDING TO FLOW
CYTOMETRIC ANALYSIS DATA

A.L. Kravtsov, S.A. Bugorkova, V.A. Kozhevnikov,

S.N. Klyueva, O.M. Kudryavtseva

Russian Research Anti-Plague Institute “Microbe”, Saratov

Phagocytosis is the basis of cellular immunity in bacte-
rial infections, but there is currently no information on the
phagocytic activity of human blood granulocytes for killed
Yersinia pestis cells grown at 28°C and the effect of anti-
plague vaccination on this indicator. In this work a prob-
lem of obtaining such information was solved for the first
time with the help of flow-cytometric technology, which
allows to evaluate objectively the indices of the phago-
cytic reaction in whole blood samples without allocation
of phagocytes and serum from it. Heat-killed Y. pestis (EV
NIIEG), Escherichia coli (25922ATS) and Staphylococcus
aureus (209P) cells, stained with FITC, were used in the ex-
periments. Individual phagocytic reaction indicators were

determined in blood samples of people, living in the ter-
ritory of the Caspian sandy natural plague focus (130 per-
sons), before and one month after anti-plague vaccination
with respect to three types of bacteria after 15 min of in-
cubation in vitro by the method of Hasui M. et al. (1989),
modified by us according torecommendations of White-
Owen C. et al. (1992). The results were taken into account
on the CyAn ADP™ Dako Cytomation flow cytome-
ter using the Summit v.4.3 Built 2445 software. Against
the background of high phagocytic indices for E. coli and
S. aureus, respectively 97.3+0.24 and 98.5+0.13%, in re-
lation to Y. pestis were recorded the reduced phagocytic
activity of granulocytes 55.6+2.1% in blood samples be-
fore vaccination.The phagocytic numbers measured in the
FITC fluorescence intensity units for blood granulocytes
that absorbed Y. pestis cells were on average (Mean)
twice lower than for E. coli and S. aureus at significantly
higher coefficients of variation on this parameter (CV =
169+3.7%) in comparison with CV for E. coli (68.8+1.6%)
and S. aureus (66.1£0.9%). A month after the anti-plague
vaccination, the blood granulocyte phagocytic activity
to Y. pestis increased to 82.4+2.8 (p < 0.001), indicating
that a new cellular test for anti-plague immunity evalua-
tion in humans may be developed on the basis of the rapid
whole blood granulocyte phagocytic activity to Y. pestis
cells determination in vitro.
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ANTI-PLAGUE VACCINATION STIMULATES

THE NEUTROPHIL EXTRACELLULAR TRAPS
FORMATION TO INCREASE THE YERSINIA PESTIS
KILLING EFFICIENCY IN VIVO

A.L. Kravtsov, A.Yu. Goncharova, V.A. Kozhevnikov,

S.A. Bugorkova

Russian Research Anti-Plague Institute « Microbe», Saratov

Neutrophil extracellular traps (NETs) formation
is a recently described anti-microbial mechanism of neu-
trophils which involves the release of chromatin deco-
rated with granular proteins in order to bind extracellu-
larly and kill microorganisms. However, the role of NETs
in anti-plague immunity is unknown. Our aim was
to show that NETs participate in Yersinia pestis Killing
and significantly increase the bacterial clearance in vivo,
when post-vaccination anti-plague immunity in mice
is created. BALB/c mice were immunized subcutane-
ously by protective dose of live Y. pestis EV NIIEG cells
(2.5 x 10% and results were recorded on the 21% day af-
ter vaccination. Contributionof NETs to bacterial kill-
ing was determined by intraperitoneal (i.p.) inoculation
of 150 U/mouse microccocal nuclease (MCN) or EDTA-
inactivated MCN to vaccinated and control mice 10 min
before i.p. challenge of 10% live Y. pestis EV cells, grown
48 h at 28°C. After 4 h, animals were killed and the col-
lected peritoneal lavage (PL) were seeded on polylysine
pretreated coverslides, where the percentage of NET-
forming neutrophils (NFN) were determined by fluores-
cence microscopy using DNA staining with propidium
iodide. Colony-forming units (CFU) in PL were eva-
luated using Hottinger agar after 72 h ofbacterial grown
at 28°C. Phagocytic capacity of neutrophils to i.p. in-
jected FITC-labeled Y. pestis cells was measured in PL
samples byflow cytometry. Vaccinationstimulated NETs
formationin response to live Y. pestis cells (from control
NFN values 8.3+0.9 to 41.5£2.3%, p < 0.001 forn = 6)
and this accompanied the increased bacterial killing,
reflected in 10-fold decreasing of CFUin PLof vacci-
nated animals, against the background of the absence

558




<<
  /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


