9BONIOLMA BUPYCOB rpunna CBUHeMN.
MpeoponeHue mexsuaosoro 6apbepa u
UCTOYHUKN HOBbIX PEaCCOPTAHTHbIX LUTAMMOB

NaHuneHKo Oapba MuxannosHa
3amecTutenb AMpPEKTOpa NO Hay4YyHoU pabore



11 mapta 2019 roaa BO3 onybaukosana MOBAJ/IbHYIO CTPATEMMIO NO reunny A0 2030r.

==

_A

UE/IN U NPUOPUTETbLI CTPATETMUN 2030:

. YcuneHue roToBHOCTU K NAaHAEMUYECKOMY FpUnny U NPUHATUIO OTBETHbIX Mep NPOTUB rpunna AnAa Toro, yTO6bI

caenatb mup 6e3onacHee

rno6anbHoe ycuneHue Hag3opa 3a rpunnom

VIIYYWIEHUE COTPYAHWYECTBA W B3AUMOJLEACTBMA MEXLY CEKTOPAMM,
OTBETCTBEHHbIMU 3A 34PABOOXPAHEHUE U BETEPUHAPUIO

YcuneHne HauuOHANbHOrO, PerMoHasbHOro u rnobanbHoOro coTpyaHu4yectsa U nN1aHNpPOBaHUA ANA
cBoeBpemMeHHOro NnpnHATUA HEOGXOAMMbIX OTBETHbIX MepP Npu naHaemuun

. YcuneHue KOHTPONA Haf, CE30HHbIM FPUMMNOM, a TaKXe YCUIeHUMe KOHTPO/IUPYIOLWUX MEPONpUATUA WU

nporpamm gns ynyyleHus 340p0BbA U 3aLWUTbl Hanbonee yasBUMbIX

dopmupoBaHMe cuabHO 6a3bl, OCHOBAaHHOI HA [AOKa3aTe/NbHbIX NPUHUMNAX, ANA peasbHOro
NOHMMaAHMUA BO3AEUCTBUA U ywepba oT rpunna

PaspaboTtka u BHegpeHMe NOAUTUKM U NPOrpaMm MMMYHMU3ALUMU U JIeYeHUSi, OCHOBAHHbIX Ha
NPUHLUMNAX A0Ka3aTe/IbHOU MegULUHDI

Pa3paboTka 1 pa3BuTHe cTpaTern KOMMYHUKaLMK Npu rpynne

Pa3BuTHE Hay4yHbIX UCCNEeL0BAaHMA U MHHOBALUMA C LENblo BbiAB/JIEHUA HEYA0BNETBOPEHHbIX HYXKA B obnactu
06L,ecTBeHHOro 34paBoOOXPaHeHUA

Passutue MCCI’Iep,OBaHMﬁ B o0bnactm XdpPaKTepuctukn BUPyCcoB Trpunna C nNaHAeMUn4yeCKMm
noTeHuyunaisom

Passurue MCCI’IEAOBaHMﬁ “u I/IHHOBaLLI/Iﬁ Aana ¢0pMMpOBaHMH HOBbIX U yaydlleHUA cyuwecreyrowunx
cpeacts AUNArHOCTUKU, BaKUUH U 1eKapCTBeHHbIX CpeacTB OT rpuynna

Passutue u BHeagpeHune HOoBbIX MHHOBALIMOHHDIX TEXHONOTU n noaxoaos



Bupyc rpunna

* Bnepsble ngeHTUPUUMpoBaH y ceuHen B 1930 roay
(Richard Shope).

CBMOETENbCTBO TOMY — KOJIJIEKLMOHHbIE BUPYCbI
A/sw/lowa/15/1930 u A/sw/lowa/1931

A nepsble BUPYCbI rpunna Ay YenoBekKa BblAenAaT
ToNbKo ABa roga cnycta (1933). Bupyc rpmnna B — 1940

HecmoTpsa Ha cToNb ANINTENbHYIO UCTOPUIO BopbbbI € rpunnom, Bupyc obnagaer
HACTO/IbKO BbICOKOM U3MEHUYMBOCTbIO, YTO CYLLLECTBYIOLLME BaKLUHbI ANA NH0AeN
obnapatot HeBbicOKOM adpPeKkTUBHOCTLIO (40-50%) 1 HyXKaatoTca B exkerogHom (!11)
0bHOBNEHUU, MPOTUBOBUPYCHbIE NPEenapaThl TAKXKe HYXAATCA B PEryiapHoOm
obHoBNEeHUU. [TpK 3TOM 3BOIIOLIMA BUPYCOB rPUNNa y NTUL, U }KUBOTHbIX M3y4eHa cnabee,
XOTS BUPYCbl USMEHAIOTCA TaM HE MeHee aKTUBHO



[MpupoaHbLIN pe3epByap BUPYCOB rpunna A

- (BopgonnaBalowme) NTULbI U NeTy4Yrue MbiLLKU

humans

Camarrmorsnnn: (HA)

Marpuxcusit Senox (M1) :;
Heftpamusupnasa (NA) H3

Tomeuepasaui xourmexe (PA, PB1, PB2)

Hyxneonporeux (NP)

Benox wosaex xagznos (M2)

Banox aneproro sxcnopra (NS2NEP)

CEI’MEHTMpOBaHHbIﬁ rEHOM,

8 cermeHTOB wild animals
KR. Short et al. / One Health 1 (2015) 1-13



[Toyemy pas3Hble BUPYCbl rpUMnna MmoryT
3apaXkaTb pa3Hblie BUAbI }KUBOTHbIX U NTULL?

e °
*
£ Ajﬂ(‘(‘(

e

avian to humean
/ infection
o2-3 \f

43
“‘a‘f’m*

%jﬁf;?

02,6 SA 02,3 SA 2,3 SA Miranda & Croaf & B A M hi
MAA- MAAI irgnda de G on Fouchier
A 0s az-3 and oz- 6 Human to swine '
s Aore Eees e
1 1 7
R . e oM The EMBO journal Vol 33| Mo & | 304
* + * + * +

Swine to human
infection

e
Swine to avian *
infection /

Copyright © 2006 Nature Publishing Group
Nature Reviews | Microbiology



3aperucrpmpoBaHHble coobLieHUa 0 cayyanx
MH$EeKLUn rpunnom cpeam CBUHEN

(Ha peBpanb 2020 roaa; Bcero — B 53 cTpaHax)

Pathogens 2020, 9, 355; doi:10.3390/pathogens9050355



CTpoeHune BUpyca rpunna n mexaHm3mbl U3SMEHYUBOCTU

AHTUreHHbIN WUdT AHTUreHHbIN ppend

G
4

He3HauuTenbHble
N3MEHEeHUsa B reHome
(oTaenbHble myTaumn)

-

/

_ MpuHUMNMaNbHO HOBbIN
BMpPYC

—

https://www.theveterinarynurse.com/review/article/canine-influenza-should-we-look-out-for-a-sneeze



KaK 3To NMPOUNCXOOAUT B KU3HUN. UCTOHHUNKHA

AHTUTeHHbIUN Apeﬁd) AHTUTE€HHbIU |.L||/|¢T

HIN1 HIN1

(1] Population immunity
7 “““l ...."' s P .'4’ Direct Transmission \".',
0,‘ A .llllllllllllllllllllllll’- s B
- %, 2oy 8 )
= M " e oyt

P oA
SN geaLD 'H3N2‘ «\

antibody to the strain

4

B. Reassortment

-
Y
L N
‘ FTt?ggaes)::n ‘ ' ‘ A new strain

H3N2 d
1 s A
, @ develop antibody m
\ " to the new strain " : .
” [ l N "f - ) -
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\ Mutate 1 o “
R )
| V4 "
- prierhen H3N2‘ ‘ HIN1 prosak

Vaccines. 2015. 3. 22-73. 10.3390/vaccines3010022



[MoaTBep)KAeHHbIe caydyan NPAMON nepeaadm
BMPYCOB rpunna ot NTUL, K CBUHbAM

Birds
Y ¥ o b Yy ) e
H4N8 HING  H7N2  HINT HON2 HEN1 HIONS  HSN2  H4N1
P, _
199 2001 2001 2002 2004 2008 2008 2008 200
Canada Canada S.Korea Canada China China China 8.Korea China
£ B C D E F G H |
1999 — 2009

First evidence (viral RNA) of direct avian to swine transmission of Influenza A viruses

Pathogens 2020, 9, 355; doi:10.3390/pathogens9050355



Pa3sHoob6pa3une BnpycoB rpunna CBMHEM

* EBpona n A3una * CeBepHaa AmepuKa
[ a 2009

Human Seasona Human-derived
European “mvianlike” o em=="% H3Nz HINZ and H3N2
Hlavil @ -
2009 pandemic - ‘ e

HiN1
|_. Triple reasseetant *—

European “avian-like 2009 pandemic HIN1

Hlavh1
—

swine H3N2

European H3NZ
(clusters V| @
—
—
Classica! swirw HINA
a-clade Triple reassortant

swine HINZ and HIN1
P andy dades

—%) =

Trighe reassanam
Human Seazonal swine HINZ and HIN]
Himl oy &1 and §-2 dades

={¥)




UccnepoBaHMA no Poccuun: ceponormna

2016

4mncno
npoaHann3np
OBaHHbIX
CbIBOPOTOK 300

%
MO3UTUBHbIX

Ha rpunn Ha
rounn H1 8,7

2017 2018 2019 2020 2021
593 253 225 163 436
20,4 38,7 20,4 20,2 54.4

2022

1009

90,4

Bcero

2979

49,4

Danilenko D. M., Komissarov A.B., Fadeev A. V. et al. Frontiers in Microbiology, 2021, 12.



A A/California/07/2009 (H1N 1pdm09) C A/SW/Leningrad region/03/2017 (HIN2)
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CeponpeBaneHTHOCTb cBUHeN B EBponencKkom yactm Poccuum K
Bupycam rpunna A nogruna H1

1200
1000
800

600

400

2016 2017 2018 2019 2020 2021 2022

o

B 4MCN0 NPOAHANN3NPOBAHHbBIX CbIBOPOTOK H1 IAV positive



H1lpdmO09

KprCVIHbIe NOJZIMK/ZIOHAJIbHbIE CbIBOPOTKU K BUPYCaM rpunna

Bupycol A/Cal/ A/Vic/ A/sw/Siberia/ Ps.reg/ Ps.reg/
FR1736 7/09 2570/19 H1IN2 HlavN1 01/16 PR1 PRS8 08-100 41-2
A/California/7/09 1280 640 80 < < < 40 160 10 <
A/Victoria/2570/19 1280 40 640 < < < 20 80 10 <
A/sw/England/438207/94 g, < < 640 < 640 40 80 < <
HI1N2
A/sw/England/195852/92/9
4 40 < < < 640 < < < < <
HlavN1
A/sw/Siberia/01/16 320 40 20 160 80 640 20 20 20 40
o AJswy/Leningrad |
region/03/17 640 40 < 40 20 20 40 40 10 10
A/sw/Pskov region/
RII-PR1/19 640 320 40 10 40 20 160 320 10 10
A/sw/Pskov region/
RII-PR8/19 1280 640 40 20 80 40 160 640 20 20
A/sw/Pskov region/
RII-08-100/19 80 80 40 20 40 40 20 40 320 320
A/sw/Pskov region/
RI-41-2/19 80 80 20 20 20 20 10 < 320 320
A/sw/Pskov region/
RII-31/22 640 20 = = < < < < 40 80
A/sw/Pskov region/
RII-36/22 320 20 < < < < < < 20 40




dunoreHeTnyeckmnit aHanus no reHy HA BMpycos rpunna cBUHENU

Alswine/Pskov_region/17/2022
Alswine/Pskov_region/36/2022
Alswine/Pskov_region/14/2022
Al/swine/Pskov_region/12/2022

Poccusa Al/swine/Pskov_region/31/2022
2022 Alswine/Pskov_region/RI1-41-2/2019
2019 Al/swine/Pskov_region/RII-8-100/2019
2017 Al/swine/Pskov_region/RII-6-100/2019
[1— A/Swine/Denmark/2018-16865-1-1p1/2018 H1N2hu95 Genotype 3
EA/Swine/Denmark/2017-10640-2p1/2017 H1N2dk Genotype 3 H1avian-like
A/Swine/Denmark/2018-12352-2-1p1/2018 H1avN1pdm09 Genotype 1

L—— A/Swine/Denmark/2018-4528-2-1p1/2018 H1N2dk Genotype 4
A/Swine/Denmark/2013-10-84-2p1/2013 H1N2dk Genotype 1
A/Swine/Denmark/2018-17727-4-1p1/2018 H1avN1av Genotype 2
A/Swine/Denmark/2015-04811-10p1/2015 H1N2hu95 Genotype 2
A/Swine/Denmark/2013-10-1092-2p1/2013 H1avN1av Genotype 3
A/Swine/Denmark/2014-10-616-3p1/2014 H1N2hu95 Genotype 1
A/Swine/Denmark/2015-04790-1p1 /2015 H1avN1av Genotype 4
\__‘:A/Swine/Denmark/2018-2511-1-1p1/2018 H1N2dk Genotype 2

A/Swine/Denmark/2018-3368-2-1p1/2018 H1avN1av Genotype 1

A/Swine/Denmark/2018-15183-3-1p1/2018 H1pdm09N2dk Genotype 2
A/Swine/Denmark/2015-10377-1p1/2015 H1pdm09N2hu95 Genotype 1
A/Swine/Denmark/2013-10-1325-5p1/2013 H1pdm09N2dk Genotype 1
A/Swine/Denmark/2017-3423-1p1/2017 H1N1pdm09 Genotype 1
AJCalifornia/7/2009 H1 pdmog."ke
A/swine/Leningrad_region/RII-02/2017
Al/swine/Leningrad_region/RII-06/2017
Al/swine/Leningrad_region/RI103/2017

A/Swine/Denmark/2015-05755-1p1/2015 H3hu05N2dk Genotype 1

01



MpuHagneKHOCTb FeHOMHbIX CEBrMEHTOB BUPYCOB rpunmna CBUHEM

HA NA M NP NS PA PB1 PB2
Afswine/Denmark/2013-10-84-2p1/2013  H1N2dk Genotype 1
Afswine/Denmark/2018-2511-1-1p1/2018  H1N2dk Genotype 2
Afswine/Denmark/2017-10640-2p1/2017  H1N2dk Genotype 3
Afswine/Denmark/2018-4528-2-1p1/2018  H1N2dk Genotype 4
AfSwine/Denmark/2018-3368-2-1p1/2018  H1avN1av Genotype 1
Afswine/Denmark/2018-17727-4-1p1/2018 H1avN1av Genotype 2
AfSwine/Denmark/2013-10-1092-2p1/2013  H1avN1av Genotype 3
A/swine/Denmark/2015-4790-1p1 /2015 H1avN1av Genotype 4
A/Swine/Denmark/2014-10-616-3p1/2014 H1N2hu95 Genotype 1
Afswine/Denmark/2015-04811-10p1/2015  H1N2hu95 Genotype 2
A/swine/Denmark/2018-16865-1-1p1/2018 H1N2hu95 Genotype 3
Afswine/Denmark/2018-15808-4-1p1/2018  HIN1pdm09 Genotype 1
A/Swine/Denmark/2013-10-1325-5p1/2013  H1pdmO09N2dk Genotype 1
Afswine/Denmark/2018-15183-3-1p1/2018  H1pdmO09N2dk Genotype 2

Afswine/Denmark/2015-10377-1p1/2015  H1pdmO9N2hu95 Genotype 1

A/swine/Denmark/2016-3944-2p1/2016 H3huO05N2dk Genotype 1
A/Swin rk 8 527

Afswine/Pskov_region/31/2022 H1N2dk Genotype 4
A/swine/Pskov_region/36/2022 H1N2dk Genotype 4
A/swine/Pskov region/17/2022 H1N2dk Genotype 4
A/swine/Pskov_region/12/2022 H1N2dk Genotype 4
A/swine/Pskov region/14/2022 H1N2dk Genotype 4
AfSwine/Pskov_region/RIl-41-2/2019 H1N2dk Genotype 4
A/Swine/Pskov_region/RII-8-100/2019 H1N2dk Genotype 4
A/Swine/Pskov region/RII-6-100/2019 H1N2dk Genotype 4
A/Swine/Leningrad_Region/RIl-02/2017 H1pdmO09N2dk Genotype 2
Afswine/Leningrad_Region/RIl-06/2017 H1pdmO09N2dk Genotype 2
Afswine/Leningrad_Region/RI103/2017 H1pdmO09N2dk Genotype 2

Enzootic swine origin (H1AvN1av, H1N2dk, H3N2)
H1N1pdmO09 origin
Seasonal human H3N2 origin



CTpaTernm KOHTPONA 33 rPUNMNOM B NONYAALMNMN CBUHEN
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Salvesen and Whitelaw; Porcine Health Management (2021) 7:23




EBPOIA

Pa3paboTtaHHble BaKLUUHDbI OT rpunna cBUHeun

TABLE 1 | 1aW-5 vaccines cormmerciaized in Europe from 19808 wnlil 2020

Product name  LAW-5 strains Type of Comments
imanufscturer) adjuvant
Gripovac AMew JerseyBAOTE O Prosuction
Mexial) jesH1N1) slopped
APon
Chemere1/1973
[H3M2)
Sanvaseyn Flu AfswineMethedands! O Production
{Fort Dadget) 25/1980 slopped
Hiavh1)
APon
Chemere1/1973
[H3MNZ)
Reepipore Fu AdswineBelgum/ Auminm Production
DT Biclogika®) 3071 862 hydroide-  slopped
Hizavh1) ol
AlswineBelgum/
23 DG
[H3ME2)
Gripork Alewina/Oiot/ 1984 o Commercialized in
Higra) Hizavh1) Spain, Pertugal,
APon Ukrsine, Greacs,
Chamere1/1973 Aussia, and
[H3M2) Aomaria
Respipore AU 3 AdowineHesselrne’  Carbomer  Commerciaized in
DT Biclogka®) 617/2003 rroat Europaan
Hizavh1) countries and the
AdewineBakum/ United Kingdom
1769/2003
[H3M2)
AdewineBakum/
1832/2000
[Hibuez)y
Respipore Flu pan AMJena/VISZSE2008  Cabomer  Commerciaized in
DT Biclogka®) [HIN1pcr@00) rhoat Europeaan

counines and the
United Kingdom

CEBEPHAA AMEPUKA

TABLE 2 | W05 e bl e (ot a i i ot Aendrisa fromi PR

T il
Produst nema BAN-E slruns Top= of Commants
mandaciurer] athusa
el uli: FLILY a-Hik® n Priasu=tes
BTl el il
Pl i [L iy a-HiM? ArrgFmp™ ProSsches
Flaa drmmu Chesilir | HERD PO T e
|
Whinfular Encal 303 a-HIM® EWLMADEY  Prosuctes
B - P sl
il Hesd 17" Chuslr | H3MD
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e Aranal Chstir | H3RED
|
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e e
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Pl P S as A Calvrea 2000 ArgFesen® I US S 2000
Renra Hik i ek Pl e oy
na
lanfdee Excall S0 pH1R EllLATE™
Skma Serel Heslll p-HuR Y
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Yem BaKLMHUPOBATb XXMBOTHbLIX U byaeT m BakyuuHauma spPpekTuBHa?

LA

Bupyc obHapy:keH B TNLIP.
CeKkBeHUpOoBaH K reH HA?

lf HET J L OA T
HeT gaHHbIX O WTaMMme. YCTaHOBUTE FEHETUUECKYIO
BbibupaiiTe nobyio rpynny Bupyca. Ectb i1
NONIMBANEHTHYIO BaKLMHY TaKOM LUITaMM B KaKOW-TO

roTOBOW BaKUMHe?

= | @
L |

r HET Bbln 1 BMpYC rpunna BbiAeneH U KyNbTUBMPOBaH?

-

lMpocTaBbTe CbIBOPOTKU
OT BaKUMHMPOBAHHbIX }XMBOTHbIX
B PTTA c BblgeNneHHbIM BUPYCOM.
Ectb nn TMTP > 1:407

LA

1

:

HET

Mcnonb3ylite KOMMepPYEeCcKyto
BaKUMHY C HaUIy4LLUMKH
pesynstatamm no tecty PTTA

KactomHaA BakUMHaA CvkBeHc HA Ha >95%
Hanbonee BeposaTHO MAEHTUYEH WTAMMY B BaKuuHe?
[acT NyYllMiA pe3ynbTaTt EcTb M 3ameHbI B
K/tOYEBbIX aHTUIEHHbIX CalTax?

| g

P HET

|

BakuUUHbI MOTYT UMETb
OrpaHuyeHHyt 3¢ PEeKTUBHOCTD.
Bblbupaiite Hanbonee NMoxoxyto

WKW KACTOMHYIO BaKLIMHY

BaKuuHbI ByayT umeTtb
3pbEeKTUBHOCTb.
BbibupanTe Hanboiee NoxoKyto
BaKLUMHY

|

KacTomHasA BaKLMHa
Haubonee sepoAaTHO
0ACT NYYLUUA pesynbTaT

Mo Sandbulte MR, Spickler AR, Zaabel PK, Roth JA.
Optimal Use of Vaccines for Control of Influenza A
Virus in Swine.

Vaccines. 2015; 3(1):22-73.
https://doi.org/10.3390/vaccines3010022



[Toyemy Ham HY*KHO KOHTPOJIMPOBATb FPUMNM Y

CBUHEN?
Minor antigenic change
with epidemic potential
(B) Antigenic Shift Direct Jump
3 Yy / Adaptation\A
' D ey TR  comecensieteescuseny ’ \ s
Swine
Jump to Humans
¢+ Major antigenic change
Genetic ’ with pandemic potential

Swine

Viruses 2021, 13, 2276. https://doi.org/10.3390/v13112276



Human
RIl swine

Al/swine/Pskov_region/17/2022
Al/swine/Pskov_region/36/2022
Al/swine/Pskov_region/14/2022
Al/swine/Pskov_region/12/2022
A/swine/Pskov_region/31/2022
Al/swine/Pskov_region/RII-6-100/2019
Alswine/Pskov_region/RII-41-2/2019
Al/swine/Pskov_region/RII-8-100/2019
A/Swine/Denmark/2018-16865-1-1p1/2018 H1N2hu95 Genotype 3
A/Austria/1445532/2021 Human
A/Swine/Denmark/2018-12352-2-1p1/2018 H1avN1pdm09 Genotype 1
A/Swine/Denmark/2017-10640-2p1/2017 H1IN2dk Genotype 3

L A/Swine/Denmark/2018-4528-2-1p1/2018 H1N2dk Genotype 4
A/Swine/Denmark/2013-10-1092-2p1/2013 H1avN1av Genotype 3
A/Swine/Denmark/2014-10-616-3p1/2014 H1N2hu95 Genotype 1
A/Swine/Denmark/2015-04790-1p1 /2015 H1aviN1av Genotype 4
A/Bretagne/24241/2021 Human

_’j A/Swine/Denmark/2013-10-84-2p1/2013 H1N2dk Genotype 1
A/Swine/Denmark/2015-04811-10p1/2015 H1N2hu95 Genotype 2

A/Swine/Denmark/2018-17727-4-1p1/2018 H1avN1av Genotype 2
L: A/Swine/Denmark/2018-2511-1-1p1/2018 H1N2dk Genotype 2
A/Swine/Denmark/2018-3368-2-1p1/2018 H1avN1av Genotype 1

Al/swine/Leningrad_region/RII-06/2017
Al/swine/Leningrad_region/RII-02/2017
A/swine/Leningrad_region/RI103/2017
A/California/7/2009

0.05

A/Swine/Denmark/2018-15183-3-1p1/2018 H1pdm09N2dk Genotype 2
A/Swine/Denmark/2015-10377-1p1/2015 H1pdm09N2hu95 Genotype 1
A/Swine/Denmark/2017-3423-1p1/2017 H1N1pdm09 Genotype 1
A/Swine/Denmark/2013-10-1325-5p1/2013 H1pdm09N2dk Genotype 1
AlYstad/1/2018 Human

A/Netherlands/10407/2018 Human

Al/Sakha/1/2019 Human

A/Denmark/3176/2019 Human

H1avian-like

H1pdm09-like
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