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vaccine, it is important to take into account that live vaccines containing replicating virus carry the risk of reversion
to the virulent form, and that propagation of virus in human cell lines is a rather expensive process.

Plant viruses are promising tools for design a new generation of vaccines. One of the main advantages of plant
viruses is biological safety due to the lack of common pathogens in plants and animals.

Previously it has been shown that spherical particles of protein nature formed under the thermal denaturation
of rod-shaped helical tobacco mosaic virus particles. The particles are stable, immunogenic, biodegradable, and
have a high adsorption activity.

Based on the spherical particles as an adjuvant and rubella virus recombinant antigen candidate vaccine against
rubella was obtained. Preclinical trials of candidate vaccines that have shown its high efficiency were conducted. It has
been demonstrated that the vaccine induces a strong humoral immune response with high titers of IgG1 antibodies,
which play a key role in the immune response against natural infection. Importantly that rubella virus antigen in blood of
immunized animals produce significantly greateramount of antibodies thanthe adjuvant (spherical particles). Comparison
of the efficacy of spherical particles as an adjuvant with adjuvants used in human vaccines and laboratory practice
was conducted. Mutagenicity, allergenicity, chronic toxicity, subchronic toxicity, embryotoxicity and immunotoxicity
of candidate vaccine were studied. The vaccine has shown its complete safety for the studied parameters in animal
models. The optimum doses and ratios of rubella virus antigen and adjuvant were selected. Thus, candidate vaccine
based on spherical particles can be an effective and safe tool against the rubella virus.
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UMMYHOAHAJIU3 KATNCYJIbHOIO MNOJINCAXAPUA STREPTOCOCCUS
PNEUMONIAE TUINA 9N A4 KOHTPOJ11 KOMIMOHEHTOB BAKLLUHHbIX
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Mony4yeHbl KOHbIOraT oBanbbyMuHa ¢ nonucaxapuomM 9N S. pneumoniae U COOTBETCTBYHOLLEW CreLMbUIHOCTH
MONMKIOHANbHbIE aHTUTENA, Ha UX OCHOBE pa3paboTaH MMMYHOMEPMEHTHbIN aHanu3 A1 TUNMUPOBaHUS LWITaM-
MOB MHEBMOKOKKA, BbISIBJIEHUS NMOIMCAXapUAHOro aHTUreHa B 6UOXUAKOCTAX OpraHn3aMa, BakKLUMHHbIX npenapa-
Tax, a Takxke A/1A UCCNefoBaHNs UMMYHHOIO OTBETa Y BAaKLUMHUPOBAHHbIX UL,

KnioueBble cnoBa: MMMYHOaHanns,; Kal'lch'IbeIVI nonuncaxapua, rMUKOKoOHbroraT, NTHEBMOKOKKOBasaA BakKLMHa,
cepoanarHoCcTuka.

PaspaboTka 0Te4eCcTBEHHON KOHBIOrMPOBAHHOM BaKLUMHbI NPOTUB MHEBMOKOKKOBOMW MHMbEKLMUM Npegnona-
raeT KayeCTBEHHYI U KOMIMYECTBEHHYIO OLIEHKY OTAeNbHbIX MosicaxapuiHbix aHTureHos (Ps) B npouecce ux
BbIJENEHNSA N OYUCTKM, B COCTABE KOHbBIOraToB, a TakXKe Co3aHne METOA0B UCCef0BaHNA UMMYHHOIO OTBETA,
KaK y 9KCMepUMEHTAIbHbIX XXMBOTHbIX, TaK U Y BAKLUMHUPOBAHHbIX UM MHOULMPOBaHHbIX JINLL.

B kauyecTBe MofesIbHOro aHTUreHa 6bii B3AT KancyNbHbIA nosnucaxapug S. pneumoniae tuna 9N (Ps9N),
KOTOPbIN BXOAMT B COCTaB nosucaxapugos 23-BafieHTHOM BaKUUHbI «[THEBMO-23», HO OTCYTCTBYET B cCOCTaBe
TMIMKOKOHBbIOraToB BaKLMH «[peBeHap-7» u «[peBeHap-13». Ha ocHoBe nonucaxapuga 6bii NpUroToBNEH KOHb-
toraT ¢ oBanb6yMuHoM (OVA-Ps9N), KoTopblii MCMoJIb30Basicsi B KayecTBe TBepAodasHoro aHTureHa. bnaropaps
CBOMM afcopbLMoHHbIM cBoiicTBaM, OVA-Ps9N nossonun B 30 pas, B cpaBHeHUU ¢ Ps-npenapatoM, COKpaTUTb
pacxof aHTUreHHOro MaTepuana ¥ TakuM 06pasoM CHU3WUTb YPOBEHb HecrneundUyecknx B3anMogencTBUN npu
nccrnefoBaHUM MIMMYHHOMO OTBETA Y XXMBOTHBIX.

B pesynbraTte MHOrOKpaTHOM MMMYHM3aLIM1 KPOIMKOB LUTaMMOM S. pneumoniae cepotuna 9N nonyyeHbl nonwv-
KJIOHasbHble aHTUTeNa v paspaboTaH KOHKYPEHTHbIN BapuaHT UMMyHodepMeHTHoro aHanusa (M®A). UccnepgoBaHue
NMepeKkpPecTHOW peakTUBHOCTM ¢ PS-npenapatamu cepoTunoB 3, 4, 5, 6A, 7F, 9V, 14, 15B, 18, 19F, 23F BbisiBusio abco-
NIOTHYIO CreundUYHOCTb aHanm3a B oTHoweHun Ps9N, yyBcTBuTenbHoCTh (IC50) KoToporo coctaBuna 33 Hr/mn, a
npenen onpeaenexus (IC80) — 2.5 Hr/Mn. [lonoNHWUTeNbHOE UCcefoBaHMe CrielMdUYHOCTM aHa3a Ha CYCreHsusx
(109 M.K/MJ) MHEBMOKOKKa CepoTUMOB 1-33 NMOATBEPAMIIO CENIEKTUBHOCTb TeCTa B OTHOLLEHMM cepoTuna 9N. Bos-
MOXXHOCTb UaeHTUdMKaumm S. pneumoniae Tuna 9N (IC50=106M.K./M), a TakxKe BbisiBfieHust PSON B CbIBOPOTKe Kpo-
BM M MOYE MO3BOJISIET pacCMaTPMBaTh 3TOT TECT B KAYECTBE AMAarHOCTUYECKOro — ANsi TUMMPOBAaHUS BO36yAUTENS.

Pa3paboTaHHas VPA-cucteMa MOXET HaTU NMPUMEHEHWE A1t KAYECTBEHHOW M KONIMYECTBEHHOMN XapaKTepUCTUKU
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KOMIMOHEHTOB NPOTUBONMHEBMOKOKKOBbBIX BaKL|MH B rnpoLecce nx npon3soacTsea — OT Hapa6OTKM AHTUIreHHOro Matepuana
N TeCTPOBAHWUA ONbITHbIX 06pa3L|,0B IMTMKOKOHBHOraToB 10 OLEHKM NOCTBaKUMHaIbHOro UMMYHUTETa HaceneHus.
(DVIHaHCVIpOBaHMeI duHaHcoBas noagaep>xka npu nposegeHnn uccnefoBaHUi He OKasblBanach.

IDENTIFICATION OF STREPTOCOCCUS PNEUMONIAE CAPSULAR
POLYSACCHARIDE TYPE 9N IN IMMUNOASSAY FOR VACCINE COMPONENTS
CONTROL AND DIAGNOSIS

R.Nuriev, l.Galvidis, N.Yastrebova, M.Burkin

I. Mechnikov Research Institute of Vaccines and Sera, Russia, 105064, Moscow, Malyj Kazionnyj per., 5a

The conjugate of ovalbumin with polysaccharide 9N of S. pneumoniae and anti-Ps9N polyclonal antibodies were
obtained. Using these reagents, we developed ELISA, which is suitable for S. pneumoniae serotype 9N identification,
detection of polysaccharide antigens in body fluids and vaccines, and assessment of immune responses to
vaccination.

Key words: immunoassay; capsular polysaccharide; glycoconjugate; pneumococcal vaccine; serodiagnostics.

The qualitative and quantitative evaluation of polysaccharide antigens is essential in the development of conjugate
vaccines against pneumococcal infections, e.g. in processes as antigen production and purification and conjugate synthesis.
There is also an absolute necessity to assess the immune responses in experimental animals and vaccinated persons.

As a model antigen we chose capsular polysaccharide of S. pneumoniae serotype 9N (Ps9N), which is included
in 23-valent polysaccharide vaccine «Pneumo-23», but is not a component of conjugate vaccines «Prevenar-7» or
«Prevenar-13». We prepared the conjugate of Ps9N and ovalbumin (OVA-Ps9N) to be used as an immobilized antigen in
ELISA. Coating of the conjugate allowedthe 30-fold reduction of antigen demand in immunoassay in comparison with
the use of Ps9N. As a result, the nonspecific interactions in the immune response assessments were also diminished.

We obtained polyclonal rabbit antibodies against S. pneumoniae serotype 9N after repeated immunizations and
developed indirect competitive ELISA. The cross-reactivity examinations with polysaccharides from serotypes 3, 4, 5, 6A, 7F,
9V, 14, 15B, 18, 19F, 23F showed absolute specificity of assay toPsON. The sensitivity (IC50) of this assay was 33 ng/ml, and
the limit of detection (IC80) was 2.5 ng/ml. The additional tests for specificity were carried out using pneumococcal bacterial
suspensions serotypes 1 to 33 (109 cells per ml), which confirmed the selectivity of the assay for serotype 9N.

The ELISA could be used for the identification of S. pneumoniae serotype 9N (IC50=106 cells per ml) and for
the detection of Ps9N in serum and urine. Thus, it would be helpful in medical diagnosis.

The assay is suitable for quantitative and qualitative assessments in the different stages of the pneumococcal
vaccine development: in the antigen preparations, in the experimental conjugate samples testing, and in the immune
response investigations.

Y/IK: 57.088.1, BEK: 28.492
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