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Bupycel rpunna Tuna A u B

I'punn (umm OPBH) — aro pecniuparoproe 3aboneBanue, BhI3bIBAEMOE
BUpycaMu rpunma. Esxerogno supycel rpumnma tuna A u B Beissiaor
Ce30HHEBIE AMHieMUH. boree Toro, rpurm THITa A MEPHOIMYECKH BBI3HIBACT
maHgeMu, Kaxk Hanpumep B 2009 rogy, xoraa B036y):m'reneM TIOCITY KT
wramm HINT.

3aboneBaHKe MOXKET IPOTEKATh KAK B JIETKOM, TAK U B TSUKEJIOM popMe.
Cornacuo paunsim BO3, exeroso Bo Bpems snupieMunt GUKCHPYIOTCA
HECKOJIBKO MUJITOHOB CJTyJaeB 3a00JIeBaHMit B TsDKENION popme, ot 250000
10 500000 ciyyaes 3aKaHYUBAIOTCA JETATBLHBIM UCXOJIOM. Kak IPABUIIO,
TSKENO GOJICIOT JTIO/K U3 TPYIIIIBI HOBBIIEHHOTO PHCKA - MAJICHbKHE
zerty, bepeMeHHbIe KEHIIMHBL, JIOAH CTapiie 65 JIeT, a Takxke OobHbIe

HEKOTOPBIMH 3a6071€BAHUAMM.

CyIlICCTByCT Lleﬂblﬁ PAA AXATHOCTHYCCKUX TECTOB HA BUPYC I'PUIIIIA,
OCHOBAHHBIX Ha PA3JTUYHBIX TEXHOJOTHAX - OT METOLOB BbIJCICHUA
BHpycCa O UMMYyHO- U MOJICKYJIAPHO-IUATHOCTUYCCKHUX MCTOJOB.
I/IMMyHO,ELI/IZ.FHOCTI/I‘IecKI/IC TECThI, C UCITOJIbBOBAHNEM MOHOKJIOHAJIbHBIX
AHTUTEIT (MOAT), 4aCTO BHIIOAHO OTIIMYAIOTCA OT APYTUX M3-3d IIPOCTOTHI
BBIITOJTHEHUS U HU3KOH CTOUMOCTH, HECMOTPs Ha TO 4TO 1yBCTBUTC/IBHOCTD

TAKUX TECTOB MOXKET 3HAYUTECIIBHO OTIIMYATHCA.

buoxumus supycos rpunma tunos A u B

Bupycer rpunna tuna A u B npepcrasnsior coboit ogHOLenouedHbIe
PHK conepsxamue (ou-PHK) Bupycs ¢ HeratuBHOI 1emsio, KOTOpbie
npuHaiexar K cemeiicrsy Orthomyxoviridae. 9tu Bupycsr 06praH0 nMeroT
chepuueckyio dopmy ¢ auamerpom 30-100 HM U TOKPBITEL 0OONOUYKOI.
Ou-PHK naxopurcs B cocraBe pubOHYKJIEMHOBBIX KOMIIIEKCOB, KOTOPBIE
ceasansl ¢ PHK-saBucnmoit monumepasoir u nykieonporentom (NP). NP
SBJIACTCS CTPYKTYPHBIM OEIIKOM, KOTOPBII OIPEIEIIAeT IPUHAICKHOCTD

Bupyca K pasubiM Tunam (A, B umn C). [[Ba gpyrux BaykHbIX aHTHUTCHA -

TEMATTJIIOTUHUH U HCﬁpaMHHHﬂaSa - ABJIAKOTCA INTUKOIIPOTCUHAMHA W

Haxo[ATCA Ha TOBECPXHOCTHU BUPYyCa.

Bupycer rpunma A gesnATcs Ha IOATUIIBL B 3aBMCUMOCTH OT BAPUALMIX
6enxos HA u NA. Mssectno 18 Tunos remarrmotTuauHa u 11 Tunos
HelpamMuHugassl. B macrosmee spemsa mrammer HINT u H3N2

OUPKYTUPYIOT KaK CE30HHBIC BUPYChI IT'PHUIIITA A.

BI/IpyC])I Tpurma B ne TIOAPA3ACIAIOTCA HA ITIOATHUIIBL. Kax TpaBuJIO, CBOC
Ha3BaHMUC OHM TIOJIY4AIOT B 4CCTh TCOFPS.(I)I/ILICCKI/IX PEruoHOB, IA¢ OHU 6bLTH

O6H3.Py)KCH])I BIICPBBIC.

PearenTs! 4151 pa3paboTKH MMMYHOAHAIM3O0B JJIsA BRIABICHUA
BHUPYCOB I'PUIIIA

M1 npeparaem mupoxuit Beibop MoAT ¢ pasmudanoit crienuduaHOCTHIO,
KOTOPBIE MO3BOJIAIOT BBIABIATH BUPYC rpumma A u Bupyc rpumnma B 8
KIMHIIeCKHX obpasuax. Kpome TOro, Mpl mpejocTaBiisieM HECKOIBKO

LITAMMOB MHAKTUBHPOBAHHDBIX BUPYCOB B Ka4€CTBC AaHTUI'CHOB.

MonokI0Ha/IbHBIE AaHTUTENA K BUPYCY Ipumnma A

Haura koMmaHus mpepraraeT BBICOKOYYBCTBUTEIbHBIE U CTIEIHPUIECKIE
MoAr pns obuapyxenus Bupyca rpunna A. OHu mogxopAT HiIs
ummyHO$epMeHTHbIX aHam30B (MDA, Takux Kax IpsAMO¥t UM HENPAMOIM
ELISA, «canpsua» VIQA n Bectepu-60TTHHr. AHTHTEA CIEIMIIHBI
60 K pasHbIM GeIKaM reMarroTHHHHA, TH60 K HYKJIEONPOTEHHY
rpuna A 1 MOTYT OBITh MCIIOJTb30BAHBI /1Sl OOHAPYIKEHHMS THX AHTUTCHOB
B Pas/INIHbIX OHOTIOTHYECKHX 00PA3IaX, TAKMX KAK HA3AJIbHBIE ACTIMPATBI H
MasKH, KJIETOUHbIe Tu3aThl U T. Ji. [Tockoneky MoAr He obmagaor kpoce-
PEAKTHBHOCTHIO K BUPYCY rpuiiia B, oHn MoryT ObITh MCIIONB30BAHbI ISt

TOYHOI'O ONPEAC/ICHUA THITA BUPYyCa — A v B.
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Hogoe noxonenue anTHTEN, cienu$uaHbix K NP

supyca rpunma A (Kar. Ne 3IN5)

Hosgeitmue MoArt k Bupycy rpunma rpynimst A ObUIM TOJTyYEHBI OT
HECKOJIbKUX BUJIOB )KHBOTHBIX, BKJTIOUAs MBILICH, KPOJIMKOB, KPBIC M OBELI.
Kpsicunsie n oBeyby aHTHTE A OBLIN TIEPEBEEHBI B PEKOMOMHAHTHBII
XMMEPHBIN $OPMAT C KOHCTAHTHBIME JJOMeHaMHK yenoBedeckoro IgG.
MoArt nogxopsaT A UMMyHOXpoMarorpaduyeckux aHammsos (MXA)
¢ gyBcTBUTENBHOCTBIO 0,5-1 Hr/Mi K pexombunanTHOMy NP rpumnma
A. PexoMeHJanMu IO MapaM aHTUTET MOXHO HaiTh B Tabmuue 1.
Kanmbposoussie kpusbie jis pekomerzyembix map MoAT npegcrapiens

Ha pucyHKe 1.

Bce noseitimme antuTena 6pumm paspaboTansl i 06eCIeYeH s IIHPOKOTO
CHeKTpa crnenu$pUIHOCTH K BUPYCY IPHUIIIA IPYIIbl A ¥ ClIoCOOHBI
PACIIO3HABATH HATUBHBIA AHTHIEH, YTO OBLIO IOJTBEPIK/ICHO MO PE3YIIBTATAM
TeCTHPOBAaHMs Ha 00pasuax BUPycHbIX 1u3aToB. Anturena FA17, FA32,
FA35, FA38, FA52, FASS, FA91, FA94 ciocobmsI pacriosHaBath ClIefyiolye

IITaMMBbI BUPYyCa IPpUIIIIA A:

1.A/California/07/2009(H1N1), pekOMOMHAHTHBIIA HYKJICOIPOTEHH K
JM3aT BUpyCa

2.A/Taiwan/1/1986(H1N1), musar Bupyca
3.A/Beijing/262/1995(H1N1), musar Bupyca

4.A/New Caledonia/20/1999(H1N1), nusar Bupyca

5.A/Solomon Islands/03/2006(H1N1), nusar Bupyca

6.A/Hong Kong/45/2019(H3N2), pexoMOMHAHTHBII HYKJICOIPOTEHH
7.A/Panama/2007/1999(H3N2), nusar Bupyca
8.A/Wisconsin/67/2005(H3N2), nusar Bupyca
9.A/Texas/50/2012(H3N2), nusar Bupyca
10.A/Brisbane/10/2007(H3N2), musar Bupyca
11.A/Singapore/1/1957(H2N2), nusar Bupyca

12.A/Tern/South Africa/1961HSN3), pekoMOMHAHTHBII HyKJICOIPOTENH
13.A/Mexico/InDRE7218/2012(H7N3), pexombunauTHbI

HYKJICOTIPOTCHH

14.A/chicken/Nakorn-Patom/Thailand/CUK2/2004(H5N1),
PEKOMOMHAHTHBIIA HyKJICOTIPOTEHH

15.A/chicken/Hong Kong/NT142/2003(HIN2), pexombunanTHbIi1
HYKJICONPOTEUH

16.A/Anhui/1/2013(H7N9), pexoMbrHaHTHBI HyKJICOIPOTEHH

TCCTI/IPOBS.HPIC OPpOBOAUIM C UCIOJb30BAHHUEM COOTBETCTBYOMMUX
pCKOM6I/IHaHTHbIX HYKJICOITPOTCHMHOB UJIK JIN3ATOB OYUILICHHDBIX BUPYCHBIX

npernapaTos.

Bce anTuTena x rpunimy A sToit TPy HITbI (55971 paSpaGOTaHLI pitue: e
obecredeHus MUHMMAJIbHO BOSMOYKHOM l'ICpCKpCCTHOﬂ peaxknru ¢ BUpycoM
rpuIa B. Bce anTurena ne 06.7[31&2.10T HCpCKpCCTHOﬁ PEAKTUBHOCTBIO K

Bupycy rpunma B (tabu. 2).

Anrurena FA17, FA32, FA3S, FA38, FA52, FA58, FA91, FA94 raxoke
Obimy poTecTHpoBanbl ¢ Homouisio Henpsmoro MDA ¢ npegsapuressHo
abcopbuposannbim o 100 ur/nysky aykreonporenHom SARS-CoV-2 u He

IIPOJIEMOHCTPHUPOBATIH TlepeKpecTHOlM peakim (<0,05%).

10000000 FA32-FA17
——@— FA35-FA17
FA38-FA17
—@— FA52-FA17
1000000 —®— FAS8-FAL7
—@— FA91-FA17
- —@— FA94-FA17
S 100000
10000
1000
0,001 0,01 0,1 1 10 100
PexoMOMHAHTHBI! HYKJIEONPOTEUH IpUra A, 1r/Mi
Pucynox 1.

Kanrubposounas xpusas drs pexomendyemorx nap Modm e gopmame
«condeun»-ummynoanarusa HXJIA. B xavecmee kaiubpamopa ucnoas308aics
pexombunanmuwii NP epunna A/ California/07/2009(HIN1). Jemexmupynugue MoAm
Gvran Guomunusuposansi. Jlaz demexuun memurn Poly-HRP Streptavidin. Bpems

uuxyﬁa;;tm ¢ anmuzerom cocmasnio 30 Mmunym.

Tabnuna 1.
Pexomendyemvie napot 015 <condsuu»-ummynoanarusa HXJIA w HXA na NP
epunna A. B mabauye npedcmasrena uy

NP zpunna A/California/07/2009(HINI).

ABHOCILD K Dek:
Kp 4

FA32-FA17 0.5 1,90
FASS8-FA17 1 3,34
FA35-FA17 1 1,72
FA38-FA17 1 0,58
FAS2-FA17 1 0,72
FA91-FA17 1 12,46
FA94-FA17 1 3,59

Tabnuna 2.
Ilepexp 2 peax: 1K 2P 1y A ¢ supycom punna
B. I PExp Lyt peax ANU C AUSAMAMU OUUUEHHBIX

supycuvix npenapamos Influenza B/Colorado/06/2017 & fopmame «condsun»-
ummynoanarusa HXJIA. [lemexmupyrousue MoAm Gorau 6uomunusnposanse.
Jas demexyun memuan Poly-HRP Streptavidin.

FA35-FA17 0.027%
FAS2-FA17 0.042%
FA32-FA17 0.065%
FA38-FA17 0.059%
FA94-FA17 0.064%
FAS8-FA17 0.052%
FA91-FA17 0.072%

Bce npasa saugmerst

© HMions 2024 000 «Xaiirect».
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Ipenbiayuiee NOKOIEHNE AHTUTE, CHEMPUIHBIX

K NP Bupyca rpunma A (Kar. Ne 3IN’5)

Anrurena 6sutn paspaborans nporus mramma HIN1. Bece MoAr
obHapyxuBaioT NP ¢ BBICOKOI CIIELIPUIHOCTHIO U He JAI0T IIEPEKPECTHOIM

peaxruu ¢ NP rpumma B.

AHTHTENA HPOIIIOrO MOKOJNEHHS OJMHAKOBO BBIABIAIOT PA3IMUHbIE
wrammsl rpumma A 8 IQA. TTpumep xpusoit turposanms MoAr InA108

HpC,E[CTaBJIeH Ha pI/ICyHKC 2.

KonuvecTBeHHBIN «COHABUY» MMMYHOPEPMEHTHDI aHanu3 Ha NP.

M1 nporectuposanu Bce MOAT mpomioro moKoJeHUs B KA4eCTBE
MMMOGHIIM30BAHHBIX U JICTEKTHPYIOU[MX AHTUTE B <CIHJBUY>» AHAIINSE.
Bce mapsr 06HApyI»KUBAIOT HYKJICOIPOTEHH PA3IUIHBIX ITAMMOB BUPYyCa
rpurma A. Pekomeniosannbie maps InA108 — InA245 u InA180 — InA245
OJITHAKOBO JIETEKTUPYIOT HykIeonpoTens B mrammax HIN1 u H3N2.

Kambposounas kpusas pys InA108 — InA245 npepcrasiena Ha Puc. 3.

MoArt F8. Ha ocHoBaHuM Hammx uccieioBanuii antutena F8 pacnosnaor
smuron NP Bupyca rpumma A ¢ pasjiudHOM aHTHTEHHOM CTPYKTYPOH M
BHJIOBBIM ITPOUCXOJKIeHUEM. MBI HcceoBany 25 mMTaMMOB BUPYCOB
rpunma A 4ej0BeKa ¥ IITULL, KOTOPbIe ObIH 0OHAPYIKEHBI B IEPUOZ, C
1934 1o 1993 rog BO BpeMsl pasiIUYHBIX STUIEMHUE, ¥ BO BCEX Cydasax
Habmoganace cnenuduaeckas peakus. IToMUMO aTOro, MbI HCCIIEI0BATH
METOZIOM TIPAMOTO MMMYHO(IYOPECIEHTHOTO aHanu3a 265 06pasios
MAa3KOB M3 MOJIOCTH HOCA Y JAETEH, B3ATHIX BO BPEMs BCIIBIIIEK IPHIIIIA.
YyBCTBUTEBHOCTD M CIEUPUYHOCTD BHIABICHUA BUPYyCca rpumnma A
cocrasumu 60% u 98,2% coorserctenHo. Kpusas turposanus MoAr F§

npepcrabiena Ha Puc. 4.

Wmmynonerexuysa NP merogom Becrepu-6norrunra. MoAr InA108

u InA245 moryT 6bITh HCTIONB30BaHK 15t 0bHApysKeHus NP B BecrepH-
6JI0TTHHTE T10CTIE IPOBEACHHSA 31eKTPOPOpPE3a B IONTHAKPUIAMUTHOM
rejie B IpuCyTCTBUHU gogenuna-cynspara marpus (SDS-PAGE) s
BOCCTaHABJIMBAIOIINX YCIOBHUAX. Pe3yIbTaThl JETEKINK JABYX PA3IMYHBIX

IMTaMMOB BUpyca rpumnma A ¢ momompio anturen InA108 mpescrapaens:

A, 490 v

0,500 -

0000 . . : : :
1 10 100 1000 10000 100000

Konuenrpauys MoAT (ur/mn)

Pucynox 2.
Kpueas mumposanus MoAm InA108, cneyugpuunovix xk NP eupyca zpunna

A, sotnosrnennas memodom nenpimozo H®A. Anmuzen: supyc 2punna A/New

Caledonia/20/99 (HIN1); 0,2 mxe/rynicy.

Ha Puc. S.
3.0
257
2.0
o
[Ie)
S 157
[a)
(@)
1.0
—=— A (HIND)
0.5 —e— p (H3N2)
0.0 ——TriET T ——TTrT ——TrrTT —
0.001 0.01 0.1 1
Konuenrpanusa MoAr F8 (Mxr/mr)
Pucynox 4.
Kpuesas cneyudg: i ax 1 F8, noayuenunas memodom

H®DA c ounmgennvimn supycnoimn aumuzenamu A HINI1 u H3N2.

1,000,000

—4— HINI1 (Influenza A/New Caledonia/20/99)
—&— H3N2 (Influenza A/Shangdong/9/93)

== |nfluenza B (mixture of 3 strains)
100,000

CPS

10,000

.

1,000
10 100 1,000 10,000 100,000

Konuentpauus supyca (sr/m)

Pucynox 3.

) &,
Kaarubposounas xpusas ors >-(far0opoummy

ucnosvsosannem napor MoAm InA108-InA245, cneyugpuunvix k NP zpunna A

2usa na zpunn A ¢

(xam. N° 3INS). Ilapa anmumen pacnosnaem pazindnvie mmanmst epunna muna A,

HO He no’uapyﬂmmem MIMaAMMbL zpunna B.

kDa 1 2

30 —

Pucynox 5.

dos B 6
T

Humynodemexyus supycos zpunna A nocae SDS-
PAGE 8 socc: m MoAm InA108.
Anmuzenv. nanocuan no 1 mxe/aynxy, MoAm InA108 - S mxe/ma. B xauecmse smopuunix
nuwe c HRP.

UUX YCA08UILX C UCNO.

anmumen ucnoav3osain anmumeid x moimunvin 1gG,
Hopoxcxa 1 - Bupyc epunna A/New Caledonia/20/99 (HIN1).

Hoposcxa 2 - Bupyc epunna A/Shangdon/9/93 (H3N2).
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Anrnrena, cnenuduansie k H3 supycy rpunma A (Kar. Ne 3HG3)
Mz npepiaraem gea MoAr, kotopsie cienuurans K remarrmoruauay H3.
Awnrurena OpUmm paspaboTaHbI IPOTHB OYMILIEHHOTO IITAMMA BUPYCA IPHIIITA
A/Shangdong/9/93 (H3N2).

MoAr cnenuduunsie x H3 perexrupyior mramm H3N2 meromamu
npsimoro u Henpamoro MDA, wo we perexrupyior mramm HINI1. Kpussie
turpoBaHus MoAr InA246 ¢ gByMs pasnmuYHBIMU IITAMMAMU BUpPYyCa

rpumma A npencrasiens Ha Puc. 6.

Anrnrena, cienuduansie k HS Bupyca rpunma A (Kar. Ne 3H5N)
Bupycsr nTidbero rpumnma, BCrpedaomuecs B IPUPOJE Y ITHI, 0OBIMHO
oTHOCATCA K Bupycam rpunmna A. ToNbKO mTAMMBI C HOATHIAMH
remarrmoruauaa HS u H7 MoryT BrI3bIBaTS BHICOKOIATOrEHHBIN IITHYHIT
IPHIII C YPE3BBIYAMHO BHICOKOM 3aPA3HOCTBIO M OBICTPHIM JI€TAIBHBIM
HCXOZIOM JIJIsl BOCIIPUMMYMBBIX BUJOB ITHIL,. ITpy BCIBIIKAX ITHYBErO
rpumnma ¢ HS reMarriioTHHEHOM CMEPTHOCTD CPE/IM JOMAIIHEH TITHLIBI
cocrasser ot 90% mo 100%.

TTomumo mrrum Bupycel, copeprkarue HS remarrmoTiHus, MOTyT BbIBIBATS
TsDKEIble MHQEKLMH Y JTIOEH.

Muer npegnaraem cemb MoAT, cienuuunsix k HS remarrmoruanmy.
Anrurena ObUIM OMYYEHBI C UCIONB30BAHMEM OYMIEHHOTO BUPYCa

nruabero rpunma A (HSN1) B kadecrse mmmyHOreHa.

Awnrturena, cnenu¢puansie k H7 Bupyca rpunma tuna A

(Kar. Ne 3HI?)

Mbur npepnaraem Tpu MoArT, cienu¢uunbix k H7 remarrmorununy.
Amnrurena 6p11u paspaboTaHb IPOTHB OYKILIEHHOTO BUpyca rpumma A/
Netherlands/219/03 H7N7. Bce MoAt 06Hapy>k#BaiOT reMarrioTHHIH
H7 Bupyca rpunma A B Metogax npsimoro u Henpsimoro FIOA.

M uccnenoBanu Kpocc-peakTHBHOCTh MOAT K ApyruM mogTunam
remarrmoTuHMHa H Bupyca rpunna A: Bupycy rpunma A HIN1
(mramm A/New Caledonia/20/99), supycy rpunna A H2N2
(mramm A/Japan/305/57), supycy rpunmna A H3N2 (mramm A/
Panama/2007/99), a Taxoke K Bupycy naparpuria (tem 1 Sendai). Bce MoAr
IIPOJEMOHCTPHPOBAIIH BBICOKYIO crieruduanocts K H7 remarrmornnuny u
HE CBASBIBAJIUCH C IPYTUMH IPOTECTUPOBAHHBIMU BUpycamu. Janmubie 1o
HEPEKPECTHON PEAKTUBHOCTH KIOHA InA334 IPENICTAB/IEHB] HA PUCYHKE 7

M TIOATBCPXKIAIOT, YTO AHTUTEJIA PEATMPYIOT TOJIBKO Ha H7.

Konuugecrsennpiit «conasua» MDA na H7

Mer nporectuposanu Bce MoAT B KauecTBe MMMOOHMIM30BAHHBIX M
JeTeKTHpyomuX aHTUTEN B «conpBud» VDA, u o pesymsratam Opuim
orobpansl srydiue napsi MOAT ¢ BBICOKOI dyBCTBUTEIBHOCTHIO. B KadecTse
aHTHTEHOB OBUIM MCIIOTb30BAHBI OUMIICHHBIM IITAMM BUpyca rpumma A/
Netherlands/219/03 H7N7 u pexombunantasiiit H7. Mbr pexomenzyem
mapsr InA334 - InA331 n InA334 — InA414. Kanmubposounsie kpusbie
a7 mapst InA334 — InA331 npencrasnenst Ha Puc.8.

4,0 -
—— Bupyc H7N7
3,5 ———— PexombunanTHsiit H7
30 ——#— Bupyc HIN1
: - Bupyc H3N2
25 - ——6— Bupyc H2N2
2 ——#—— Bupyc maparpurma
=
s 2,0 A
w
&
< 1,5
1,0
0,5 -
0.0 — -
0 1 10 100 1000 10000
InA334, ur/mn

Puc. 7. Kpusas mumposanus MoAm InA344, cnmugfmmbtx K eemazearomununy H7
supyca epunna A, evinosnennas memodom nenpamoeo HOA. Bupycrvie anmunzens
nanocurn no 200 nelwynxy u pexombunanmunii H7 (A/Chicken/Netherlands/1/03; a.x.o.
17-527) = no 10 ne/ayuxy.

0.4

—e—HIN1 (Influenza A/New Caledonia/20/99)
—+— H3N2(Influenza A/Shangdong/9/93)

03

A, 490 am
o
N

o
=

01 1 10 100 1,000 10,000

Konnenrpanyus MoAT (ar/m)

Puc. 6.
Kpusvie mumposanus MoAm InA246, P

7T

X K 2eMAaz2 vy H3.

A
100000 ~
10000
»
o
o
1000
100 T T T ]
10 100 1000 10000 100000
Bupyc rpunma H7N7 (ar/mm)
B
1000 000 -
100000 -
g 10000 A
o
1000 A
100 T T T T ]
0 1 10 100 1000 10000
Pexom6uuanTabiit H7 (ar/mu)
Puc. 8.
Kaau6p 1 Kpueas zemaze. H7 supyca epunna A, noryuwennas

MeMOdoM <CIHOBUY> UMMYHOPAYOPECUEHNNO20 AHANUA.
Hmmobuusosannve Modm: InA334 (1 mxe/aynxy)
Hemexmupyrnmgue MoAm: InA33, mevennvie En’, (0,1 mxe/uynxy)
Bpems unxybayun: 45 mun.

A) Bupyc epunna A/Netherlands/219/03 (H7N7)

B) Pexombunanmmnwiti H7 (A/Chicken/Netherlands/1/03; a.x.0.17-527)
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AwnTurens Bupyca rpunna A

Ml npeparaeM AeBATh PasAHYHbIX WITAMMOB Bupyca rpunma A (H1
u H3) B xauecTBe aHTUICHOB. BUpyCHl BhICICHBI U3 AITAHTOUCHO
sxupgKocTy 10—12-HeBHBIX SMOPHUOHOB KYPHIIbI, HHOKYIMPOBAHHBIX
PA3IMYHBIMU MTAMMAMK BAPYyCa IpUNNa A M HHAKTHBUPOBAHHBIX
obpaborkoit Tumepocanom u bera-mponuonakronoM. ducrora Beex
HPORYKTOB cocTapysier >90%. DTH aHTHICHB MOTYT OBITh MCIIONb30BAHBI
ansa obnapyxenus anTuten K Bupycam rpunna A 8 MOA, recrax na

I/IHI‘I/I6I/IPOB3.HI/IC TEMArrIIOTUHAUU 1 BCCTCPH-6J'IOTTHHI‘€.

Anrurenst B IOA ne umeror nepexpecrnoit peaknuu kak ¢ MoAT,
crenudUIHBIMU K BUpycam rpumma A gpyrux nogrunos HA, tax u ¢
MOoAT, cnennduansivu k HA wm NP supycos rpunma B. B recte na
MHrUOMPOBAHME TEMATTTIOTHMHALMN AHTUTCHBI HE MMEIOT TIEPEKPECTHOM
PEAKIME C MIMMYHHO CBIBOPOTKOM Pa3HBIX IIOATHUIIOB BUpyca rpumma A

wiu B (B T3.6JII/ILIC 3 TPUBEACHBI JAHHBIC O HCpCKPCCTHOﬂ pCaKTHBHOCTI/I

ABYX dHTHUICHOB).

Tabnuua 3.
Tecm na

supyca zp A.

gl
Peakyus cemazenromunayun anmueernos spunna A. Awmueenss HINI u H3N2

BULABALIOINCL TOADKO € AHMUC eupaﬁomauuot? npomue

/o

momszmcmsymmezo 0 a, a He c

apyzux AHINIUC

A/New Caledonia/20/99 (HIN1)
A/St.Petersburg/186/00 (H3N2)

A/Singapore/1/57 (H2N2)
A/swine/1976/31 (Hsw1N1)

B/Tokyo/53/99

A/New Caledonia/20/99
(HIN1)

N
N
[S)
—_
[S)

<10 | <1

(=]
A

—_
(=]

<

A/Panama/2007/99 (H3N2)

A
=
(=

320 <10 | <10

A
[
f=1

NHOOPMAIINA OJ1A 3AKA3A

MOHOKJIOHAJIBHBIE AHTUTEJIA

Bupyc rpunma A (syxneonporens) 3INS FA17 IgG1 In vitro, UDA, XA, UXJIA, Bb
FA32 IgG WA, XA, IXJIA, BB, pecoMbraaHTHOE KPOMMIbE AHTHTENO
FA35S IgG WA, XA, IXJIA, BB, pexombuianTHOE KPOMHIbE AHTHTENO
FA38 1gG VDA, XA, MIXJTA, BB, pexoMBuHanTioe Kposibe aHTHTeN0
FAs2 1gG1 U®A, VXA, UIXJIA, BB,
PeKOMOUHAHTHOE XHMEPHOE AHTUTENO
FAS8 IgG WA, IXA, IXJIA, BB, pexombuuanTHOE KPOMIYbE AHTHTENO
FA91 IgG1 MDA, XA, UXJIA, BB,
PEeKOMOMHAHTHOE XMMEPHOE AHTHTENO
FA94 IgG1 VDA, XA, UXJIA, BB,
PeKOMOMHAHTHOE XHMEPHOE AHTHTENO
F8 IgG2a VDA, UTX
InA108 IgG1 VDA, Bb
InA180 1gG3 VDA
InA224 IgG1 DA
InA245 IgG2b MDA, Bb
Bupyc rpunna A (Temarrmorurs H1) 3AHL InA97 IgG1 VDA, BB
InA134 IgG1 VDA, Bb
InA139 IgG1 WA, Bb
Bupyc rpunna A (Temarrmoranms H3) 3HG3 InA227 IgG1 WA, Bb
InA246 IgG2a MDA, Bb
Bupyc rpunna A (Temarrmorurn HS) 3HSN 17 IgG2a VDA, niccriefioBanie HHTHOHPOBAHIA TEMATTTIOTHHIHA
1B4 IgG2a DA
Bupyc rpunma A (Temarrmorunns H7) 3HI7 InA331 IgG1 DA
InA334 IgG1 MDA
InA414 IgG2b HOA
AHTUT'EHBI
Bupyc rpunma A (HIN1) 8IN73 >90% A/Taiwan/1/86
Bupyc rpunma A (HIN1)-2 8IN73-2 >90% A/Beijing/262/95
Bupyc rpumma A (HIN1)-3 8IN73-3 >90% A/New Caledonia/20/99
Bupyc rpumma A (HIN1)-4 8IN73-4 >90% A/Solomon Islands/03/06
Bupyc rpunma A (H3N2) 8IN74 >90% A/Shangdong/9/93
Bupyc rpumma A (H3N2)-1 8IN74-1 >90% A/Panama/2007/99
Bupyc rpumma A (H3N2)-2 8IN74-2 >90% A/Kiev/301/94
Bupyc rpunma A (H3N2)-3 8IN74-3 >90% A/Wisconsin/67/05
Bupyc rpunma A (H3N2)-4 8IN74-4 >90% A/Brisbane/10/07
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MoHoKI0HAIbHBIE AaHTUTENA K BUPYCY rpunma B

Tenom Bupyca rpunma B xogupyer 11 Bupycusix 6enxos. Cpepu aTnx
6€JIKOB HYKJICOIPOTEHH ABJIACTCA OAHUM U3 HanbOojIee KOHCEPBATHBHBIX
Cpe/ pasIIMYHBIX BUJIOB TIOfceMeicTBa rpura B, uro sesaer ero xopourest
MMIIEHBIO I JUarHOCTUKH. VIgeHTnaHoCTh nocaenosarensnoct NP
rpumnma B u ero 6mmxaitmero popcrsennuxa HIT rpunma A gocruraer
40%. B o sxe Bpemsa NP rpurma B umeer yruxanpHyio N-koHIIeByio 4acTsb,
cocTosutyio 13 50 aMHUHOKHUCIIOT, YTO B COBOKYITHOCTH, ITO3BOJIAET CO3/ABATh
BBICOKOCIICL[I$UIHBIC MOHOKJIOHAJIBHBIC AHTUTEIIA, CIOCOOHbIE BBIABIATH

tomsko NP rpurma B.

Xaiirect npe,unaraeT ABE I‘pyl'[l'[bl MOHOKJIOHAJIbHBIX aHTUTET K NP Tpuriia

B.

HogBoe moxosieHne MOHOKJ/IOHAJIBHBIX aHTHUTE,

coenuduansix K NP rpunna B (xar. N© 31F18)

Janupie aHTHTEIa OBUIH TTOIYYEHBI OT HECKOIBKUX BUOB KMBOTHBIX -
MBIIIEH, KPBIC 1 OBell. Bee 0HM, 32 MCKIIOYEHHUEM MBIIIHHBIX, TEPEBE/ICHBI
B PEKOMOMHAHTHBIN XMMEPHBIH GOPMAT C KOHCTAHTHBIMH JJOMECHAMH
genoBedeckoro IgG. MoAr nopxopar ans XA ananusos, moxaswisas
UyBCTBUTENBHOCT K PEKOMOMHAHTHOMY aHTHreHy Hike 0,5 Hr/MIL.
PexoMeHOBaHHbIE TTAPB AHTUTE] HpeAcTaBieHsl B Tabnune 4.
Kanubposounas kpusas pus napsi IB91-IBS7 mokasana na pucynxe 9.
Kpowme Toro, na pucynke 10 nmokasaHs! KanubpoBOUHbIe KPUBBIE [ TPEX
nap aHTHTEN, Pa3paboTAHHBIX Halleil KoMranueit. Bee HoBetmue anTHTEA
JETEKTUPYIOT HATUBHBII AHTUTECH B PAMKAX TECTOB C 0OPa3LiaMU BUPYCHBIX
yu3atoB. Ipaduk TMTpOBaHMA BUPYCHBIX TH3aTOB Maphl aHTHTeN IB44-1B91
npepacrapied Ha pucynke 11. ITepexpecTHas peakTHBHOCTh HOBBIX TI1ap
MoAr umxe 0,15% (o6prano 0,06-0,04%) mpu cpaBHEHMH CUTHAIOB LS

10 mxr/mm NP rpunma A u NP rpumma B.
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Pucynorx 9.

Kaarubposounas «xpusas Oazx napoe ModAm IBII-IBS7 6 “coudeun”
ummynopepmenmuom anaruse. Jlemexmupyomue Modm xousweuposasu ¢ En’-
xesamom. B xawecmse xasubpamopa ucnorvsosancs pexombunanmuwii NP zpunna B.
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Hyxeonporens, mr/mi
e R2/3-IB57*Eu  ===fll==INB12-R2/3*Eu === B91-IB57*Eu

Pucynox 10.
Kaarubposounas xpusas das nap MoAm R2/3-IBS7, InB12-R2/3 u
IB91-IB57, IB57 6 “condeun” ummy

Oﬁﬂdpyﬂ(ﬂﬂ/tﬂ Ko%fazupasaxm ¢ En?*-xeaamom. B xavecmese Kmu@amopa UCNOLDBI0BANCA

Ppep m anaaruze. MoAm oas

pexombunanmmuiii wyxaeonpomeun spunna B. Bpems unxybanuu ¢ anmuzenom - 5

Mmtym‘
Tabnumna 4.
Pexomendaynn no svtbopy nap aumumenr x NP supyca zpunna B oz Iapa IB44-IB91*Eu
“condeunu” ummynogpep. anaaiusa. 400000
300000 .
S
]
[}
200000 g
g
]
IB76-1B71 ++ ++ 100000 °
IB70-1B71 ++ ++
= 0
[B71-1B91 i i 100000 10000 1000 100
1B87-IB91 + ++ Turp BUpyCHOrO JIM3aTa
1B91-IB71 ++ T+t =@ H1A1 A/California/07/07 e H3N2 A/Wisconsin 67/2005
=== B/Austria/1359417/21 === B/Phuket/3073/2013
[B44-1B91 ++ ++ @ B/Brisbane/60/08 =@ B/Colorado/06/17
IB91-IB57 + ++
InB12-InB27 + Pucynoxc11.
Kp 1 % 06PA3108 BUPYCHBIX AUANOE PASAUMHBIY WINAMMOS
InB12-InB64 + supycos zpunna A u 2punna B IB57 & “condenn” ummynogep
InB36-InBé4 . anaause. [lapa MoAm IB44-1BI1, Bemexmupymmne nuUmeLa K (posansL ¢
n -1n.

*Yem bosblle YKa3aHO «+>, TeM 3QEKTHBHEE COOTBETCTBYIOMIAA AHATUTHICCKAS
mmardpopma.

*Boamoxxubl 1 ipyrue sdpdexTrBHbIE KOMOUHALIMH.

En’*-xeaamamun. Paseedennvie 06pasust upycrvix ausamos nanocurn emecme ¢ MoAm
a5 obnapymcerus ¢ npedeapumenrvio abeopbuposanmvmu MoAm dis saxeama. Bpems

unKybayun c awmuzenom - 30 mu.
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Ipeapigymee noxosieHNe aHTUTEN, CIEUPUIHBIX

K NP supyca rpunma B (xar. N© 3IF18 u RIF17)

MoAr (kat. Ne 31F18), BBIPAIIEHHbIE K OYUIEHHOMY BUPYCY IPUIIIA TUTIA
B, Bricoxocneruuane k NP rpunma B u ne npossnsior nepexpectroit
peaxrusHocTu ¢ NP rpunma A u gpyrumu BUPYyCHBIMU GeKaMu.
Huskuit npegen obuapyskenns Hamux MoAr nossonser o6HapysxusaTh
BUpYyC gake B 00pasuax ¢ HMBKUM TUTPOM Bupyca rpumma B. Kpome
TOTO, 9T MOAT IOAXOAAT /I MCIIONb30BAHMS B IKCIIPECC-AHAIM3AX HA
rpunm B. B Tabmune 3 npepcrasiensr pexomengosannsie mapst MoAr,
OTOOpPAHHEBIE 110 X CIIOCOOHOCTH BBIABIIATH PA3TUIHBIE IITAMMBI TPUIIIA
Bu pCKOMGI/IHaHTHLIC NP rpunma B ¢ ogunakosoit cienuduanocTsio u
BBICOKOM 4yBCTBUTENBHOCTBIO. TeCTHPOBAHME POBOJHIIOCH CO IITAMMAMK
rpunma B Leningrad/86/93, Tokyo/53/99 u Victoria/504/00.

Awnturena R2/3 (kat. Ne RIF17) npousBopuTcs n vitro. OHU ETEKTUPYIOT
NP Bupyca, 4T0 6b1I0 HOATBEPIKAECHO TECTAMHK C HECKOIBKHMH IITAMMAMH
rpunma B (em. Pucysok 12). B 1o sxe Bpems, OH He I10Ka3aI IEPEKPECTHOM
PEAKTHBHOCTH IIPH TECTUPOBAHUHY C JIEBATHIO IITAMMAMHU rpurma A,
TPEMsI MTAMMAMH TAPATPHIIITA, AEHOBUPYCOM 6 THITA ¥ PECIIAPATOPHO-

CUHIIUTUAJIBHBIM BI/IPyCOM.

Tabanya 5.
Pexomendosannvie napor aumumen ¥ NP supyca zpunna B nepsozo
noxosenus 014 “condsun” ummynogpeps anasusa.
InB12 InB27
InB12 InB64
InB36 InB64
2,5 —&— B/Tokyo/53/99
—&— B/Victoria/504/00
2 i~ B/Florida/07/04
—8— B/Florida/04/06
g, s —#— B/Malaysia/2506/04
RARNE
)
F
<
1
0,5
0 T T
1 0,1 0,01 0,001
Konuenrpanms MoAT (mxr/mir)
Pucynox 12.
ITpamoii HPA ¢ npu. M 1 K BUPYCY 2D a B (xam. N° RIF17)

¢ pasanunvimu mmammamu 2punna B. Anmuzens nanocurn na naanmem 6
xonyenmpayun S mxe/ma. IIpusasiy anmumer mecmuposas 8 HeCKOAbKUX AYHKAX C

pazanunoti xonyenmpayueii awmumen (om om 1 mxe/ma 00 1 ne/ma).

Awnrutena nepsoro nokosenus (kar.Ne3IF18 u RIF17) gerextupyior NP
rpumma B B Bectepr-6n0oTTHHre mocte SDS-PAGE B BoccTanasmuBaomux

¥ HCBOCCTAHABIMBAIOINX YCIOBUAX.

AwnTurens! rpunma B

B xauecTBe aHTUTCHOB MBI IIPEATATACM IIATh PASIIMYHBIX IITAMMOB IPHIIIA
B. Bupycr ounmaioT u3 annaHTouCHOM Xupkoctu 10-12-gHeBHBIX
KypI/IHbIX AUL C 3M6pI/IOHaMI/I, HHOKyHI/IpOBaHHI)IX mITaMMaMU rpI/IHHa B
1 06paboTaHHBIX THMEPOCATOM 1 GeTa-mponuonakToHoM. Yucrora Beex
aHTUreHOB - >90%. OHM MOTYT GBITh UCTIONB30BAHDI JJisl OGHAPYIKEHUS
auTtuTen k Bupycy rpunna B B MOA, tecrax unrnbuposanus

TEMArTJIIOTUHAOUN 1 BCCTCpH-6JIOTTPIHI‘C.

Awnrurens: rpunma B He umeror nepexpectHoit peakrusHocty B IOA ¢
MoAr, crienuduaHpIMU K TOATHITAM IeMATTIIOTHHIHA rpura A (HIN1
unu H3N2). B recre MHrMOMPOBAHKA FEMATTTIOTHHAIINY AHTUTEHBI HE
pearupyioT epeKpecTHoO C aHTHCHIBOPOTKaMH K Bupycy rpurmma A HIN1
wmt H3N2 (B a6, 4 npeacrasiena uupopMarys 4 060KX aHTUICHOB).
Tabnuua 4. TecTupoBaHue reMarrmOTHHALMY AHTUTEHOB rpurmma B.

AnTHreHB 0OHAPYKMBAIOTCSA TOIBKO C AHTUCHIBOPOTKOM, BHIPAOOTaHHOM

K COOTBETCTBYIOLIEMY BprCy, 4 HC C JPYIMMH aHTUCBIBOPOTKAMU.

Tabmuma 6.
Tecmup ay 2p B. A
OGHAPYHCHBAIOMES TOLBKO € AHMMHUCHIBOPOMMKOL, BUPALOMAHHOIE K COOMBEMCTNBY10MEMY

BUPYCY, @ HE C OPYUMU AHINIUCOLBOPOTNKAMIL.

N
£l s
o~ < 2 Y @
o~ N o = >
Sl g 2] 22
[se) Q2
n 3 = 2 )
3 g o 2 )
= 8 2 & K=
S 2 2 = z
£l g g 8 ¢
~m 2] < 2 3
B/Tokyo/53/99 320 <10 <10 <10 <10
B/Victoria/504/00 <10 320 <10 <10 <10
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Pucynox 13.

9,

o /s

Huamemp supycnsix wacmuy, 100-120 wm. Yeeauuenne 110 000x.

enue supyca zp

NHOOPMAIINA OJ1A 3AKA3A

MOHOKJIOHAJIBHBIE AHTUTEJIA

Bupyc rpurma b (Hyiieonporen) 3IF18 1B44 IgG1 WA, XA, IXJIA, BB, pekoMbuHAHTHOE XMMEPHOE AHTHTEIIO
1B57 IgG1 WA, XA, IXJIA, BB, pekoMbuHaHTHOE XMMEPHOE AHTHTETIO
1B70 1sG WA, XA, IXJIA, BB, pekoMbrHaHTHOE KPOIMUbE AHTHTENIO
1B71 IgG WA, XA, UXJIA, BB, pekoMbrHaHTHOE KPOIMUbE AHTHTENIO
1B76 IgG1 In vitro, UDA, UXA, UXJIA, Bb
1B87 IsG WA, XA, IXJIA, BB, pekoMbrHaHTHOE KPOIMUbE AHTHTENIO
1B91 IsG HDA, XA, IXJIA, BB, pekoMbrHaHTHOE KPOJIHMUbE AHTHTENIO
InB12 IgG2b WA, BB, nyxeonporens
InB27 1gG1 WA, BB, nyxeonporens
InB36 1gG1 WA, BB, nyxeonporens
InB64 1gG1 WA, BB, nyxeonporens
InB114 1gG1 WA, BB, nyxeonporens
InB204 1gG1 WA, BB, nyxeonporens
InB210 1gG1 WA, BB, nyxeonporens
InB213 1gG1 WA, BB, nyxeonporens

RIF17 R2/3 1gG2a In vitro, IOA, BB, nyxieonporens

Bupyc rpunma b (Temarrmornum) 3GH9 InB18 1gG2a WA, BB, remarrmorunus 2 (HA2)
InB190 IgG2b WA, BB, remarrmorunns 2 (HA2)

Bupyc rpunma B (Besox M1 marpukca) 3BM17 InB4 1gG1 H®DA, Bb

AHTUTEHBI
Hosmenpoyers K | Ywewn |Mewwsse |
Bupyc rpumma B-2 8IN75-2 >90% B/Tokyo/53/99
Bupyc rpumma B-3 8IN75-3 >90% B/Victoria/504/00
Bupyc rpunma B-4 8IN75-4 >90% B/Malaysia/2506/04
Bupyc rpunmna B-5 8IN75-5 >90% B/Florida/07/04
Bupyc rpumma B-6 8IN75-6 >90% B/Florida/04/06
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