15490390 In30Mm3MoMmY 3Mo3ol 30Mnligdol A/H3N2 s
A/H1IN1pdm09 gogmgdomgdomermyos 2019-2024 ().

6obm LagpoMody

bs@olig®hsgoea 653600 hsiggb0¢0s 0¢rost bsbgerdpoger «9boggGlodgdob

bogemgberols 890bpsgengeno 9;:609098980L 38329c799) B9 Gs80bHGOb 53509802960
bs®olbbob 8060,3980b 8r00b269060b d9bsésdobso

Logmabarol 89dLfHogwgwo 393bogMgdgdo: Imeng3o d0mdg 36096090900

1539360960 ™M bgenddm3s69e0: ©935% LemermBmbos

0565bgddm3z0bgo: 565 FohsdEr0d3000 (99350YBMS JMBEHMMEOLS
LOBMYSOMIIN030 K IBIONGEMBOL gP™m3bmwo 3960 / MAsGOL (3963 O0)

0osls Labgemdfogm vboggmlodg@o

”d0olo, 2024



29653bs0

"6mgm05 fscg960am0 Usdsgold®m bsdmmdol sgddmo, 356bs@g8, Gd bsdmHedo 56

dgops3b bbzs sgdm@98ol dogh sgsdwg 359mdlag9698:9¢cm, 850absdza9690¢nso Gomgdryem sb6
@sbsgsgs fstggboen Asbsemgbl, Gmdimgdop bsdmmIdo s s6ol dmblgbogdriemo sb
BOA0H9BrI0 bsorsbsco fgligdols Ggbsdsdobsco.”

606 bsomody, 15.06.2024



SLEBHMJGO

LyBMbmGo  4Mmo30L  3oMMLgdo,  GmamMoigss  A/H3N2 s A/HIN1pdm09,
Do60mo9606  LoBMsMadMH0g30 X sbIMMIMdol  60d3bgermzsb  godmizg3zoL
bdoM0o 893530900l s B0 FBod9doL Hoerdmdabol - 2sdm. 9693030 sbserobo
©5 930©90MEMQ0IOH0 HBYoTb)39wMds osdHY39@ MMl 3535dmdL Mo3oL
30619080l 93 Y300)M0 FodEMbgdOL 49390580, Mo B3xE0BR03ME 3MES309OL
39999050 3530965 FMob0bmb Lb35olbZS BoJBHMMJODY, HMAMMOESS JoI(39ToL
303963050l (330 gds, 8535009008 Loddody, 35d306900Ls s sBEH0306MHMLMEO
939960650 Md0L 9539dEHMOMDs. 59900 259mB0bsMY, 53 33¢0930L J0MOMIEO B0BIBOS
Lodoomggarmdo  godmgagboeo A/H3N2 s A/HINIpdm09 a6odol g06mgligdols
R0WMI30©JI0MWMYoOo  Jgufogws Mmo3ol brmo LgBMbol  256353¢Md5d0,
MOmdgwog dmogegl 2019-2024 argdl. gl 33¢093s 965 Fbmemo byl MHgmdl
Logomm3geml JoLIFHId00m 2M030L 930JIOMEMPOOL ©1399LS® FogJOSL, 361539
96003690356 0636353008 939)30OL MBSO 930 BYIPITHYP39MIOLS
Q95 3MbGHOHMEol Mbolidogdgdol AoLodE0gMYdIS.

36030l 306Lol MbI-gd0 LYJ3960M sbogro Msmdol LgdzgboMgdol dgmmooom,
Mumina-bU MiSeq ©@s MiSeq DX 3wos@GH@m®mdgdol gsdmygbgdom. bodwxdgdols
1993960690 LMZ0L  godmoygbgdmes Nextera XT Illumina Bs3®gdo. Lgdzgbo®mgdol
19993539090  dmbs(399900  oobseobs Terra bio-bBg, GmIgroi 0ygbgdl
36OmaMsds IRMA-U  296900L  sbofgmdo. To@owo  oxsM30lL  Loa®dol djmby
©51993960M90wo  agbmdgdo,  soGH30Mms  dMO3oL  306MLgdol  3gbgdol
Lo9MMSTMOOLM d5Bsdo (GISAID). 51939, S03™ BowMygbgE03MMo bggdo 3MMaMsds
Molecular Evolutionary Genetics Analysis (MEGA) Lodwsegdoo.

2019 - 2024 (oogdol  a6o30Lb  Lgbmbgdbg Loghgbo  85Hgdosb  Lsdogy
odMM5GHMM05d0 (MdOEoLO, JMMo0Lo, dsMTo) 450Mm33W oS 14 984 bodwdo,
HMA9d03 909005 2M030L Boy®gbo dBsHBYd0IB. osxodloMs A gModolb by



1485 @@sdMm®5GHMMOMWO© ©IEILEGHNOJIMwo Fgdmbggzs. gModol Lsdo LyBmbol
396853cmdsdo (2019-2020; 2021-2022; 2022-2023) comdobsb@o ogm A/H3N2 g3o6Hbo,
boeoem 2023-2024 §F. doHomss© 360935¢006Mm9d©s A/HIN1pdm09 go®oso. 2020-
202109. A 36030l 306L0L WHBMOIGHMOOMEII® IILEHYIMJOIMo Fgdmnb3zg3s SO
5530JLOMGOMWS, M3 S0blbgds COVID-19 3569gdool 3sdm dogerls dbmgeomdo
LOBMAOOMYIM030  XBIODMYEMdOLs s LMEosMo  oLEHIBEMGdIOL
©™bolidogdgdol sbgM300m. Imd936m LyHBMbgdBY 58 MBOLIdogdgdOL Tgbvl3gdsd
3963300035 IdMEOSGHMOOMWO®  OIPILBEGHWMGOMO  aM030L  Jgdmbzgzgdol
9563969000l A5BMs.

3030l 3060MLgdol  ggbmIMMTS  3OMFBods  odMIg3Eobs  LogoMmzgermdo
9300379 woMmg 200308 JBsdgdol dMog5RqgMm3gbads @y Jgusdsdolmdsdo oym
936308 Ggaombdo  ©oxoJLoMYdNME  GHgbgb309g0mMb.  LodsMmzgurmdo
dm30M39womg 93o990L  5©0gb0dbgdm©om dmgo Gogo dMEHSE0900  399306M
935890056 89569000. 503900 3060LL 56 50IMIBbS NA 99680 H275Y 8@s309,
OmAol  sOBYOMdS  JoMMOMPIL  bEGH0300MLMEo 36935653 d0L  Jodsm
399306090 3OHABMDYMBSL.

50 33930l 9999 800900 dmbs3gdgdo 39630 ILEGMOs 0dsLs, HMA MH030L

3061900 75Y39@ 90 39603300006 LHMSG 29693036 (33500 gdMBL. LyJsONZgermTo
9009090 40030l 306gd0L B0 MG30IFOMEMR0IMHO FMbs39900L 43B0SMGdS
39059939305  3060HNLIO 25539008 O0BsTo3oL  AoLOYYII©O s dM030L
369396300Ls 5 3MBEGHOMEOL 9B9JGHMMO LEHOSEI0gdol Fgdvmdszgdolomzol doge
dbmxyomdo.

bsdogber  bodyggdo: gkosolb gotelgbo, A/HINIpdm09, A/H3NZ, Ugdzagbogds,
95560900, Illumina, GISAID 3mbsggdors 8sYs, MEGA, Terra bio, IRMA



Abstract

Seasonal influenza viruses such as A/H3N2 and A/HIN1pdm09 pose significant public
health challenges due to frequent mutations and the emergence of new strains. Genetic
analysis and epidemiological surveillance are crucial in elucidating the evolutionary
dynamics of influenza viruses, as specific mutations can impact transmission potential,
disease severity, and the effectiveness of vaccines and antiviral treatments. Therefore, the
primary objective of this study is to conduct a phylo-epidemiological analysis of A/H3N2
and A/HIN1pdm09 influenza viruses identified in Georgia over five influenza seasons
spanning from 2019 to 2024. This research aims to enhance understanding of influenza
epidemiology in Georgia while providing valuable insights to strengthen global

surveillance and control efforts.

Influenza virus RNAs were sequenced using Illumina's MiSeq and MiSeq DX platforms via
next-generation sequencing. Samples were prepared with the Nextera XT Illumina kit.
Raw sequencing data were analyzed on the Terra.bio platform, employing the IRMA
program for genome assembly. High-coverage genomes were deposited into the
International Influenza Virus Genome Database (GISAID). Phylogenetic trees were

constructed using the Molecular Evolutionary Genetics Analysis (MEGA) software.

During the influenza seasons from 2019 to 2024, a total of 14,984 samples collected from
influenza reference laboratories in Tbilisi, Kutaisi, and Batumi were examined. Among
these, there were 1,485 laboratory-confirmed cases of influenza A. The A/H3N2 virus
predominated during the 2019-2020, 2021-2022, and 2022-2023 seasons, while the
A/HIN1pdm09 virus was predominant in 2023-2024. No laboratory-confirmed cases of
influenza A were reported in the 2020-2021 season. This was attributed to global public
health measures and social distancing implemented during the COVID-19 pandemic.
Subsequent relaxation of these measures resulted in increased rates of laboratory-

confirmed influenza cases in the following seasons.



Genomic profiling of influenza viruses revealed diverse strains circulating in Georgia,
consistent with trends in the European region. These strains exhibited multiple mutations
compared to vaccine strains, with none showing the H275Y mutation in the NA gene,

which confers reduced sensitivity to antiviral drugs.

This study underscores the ongoing genetic variability of influenza viruses. Sharing phylo-
epidemiological data from Georgia is critical for understanding viral transmission

dynamics and informing global influenza prevention and control strategies.
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