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ABSTRACT

Background: To date, various genoty pes of infecrious bronchiris virus (IBV) have co-
circulated and in Korea, G5 and GIH9 lineages were prevailing. The spike protein,
particularly S1 subunit, is res ponsible for recepror binding, conrains hypervariable regions
and is also responsible for the emerging of novel vanams.

Objective: This study aims 1o investigate the purative major amino acid substrurions for the
variants in GH9.

Methods: The S1 sequence dara of IBV solated from 1986 1o 2021 in Korea (n - 188) were
anabzed. Sequence alignments were camied our using Muluple alignment using Fast Fourier
Transform of Geneious prime. The phylogenetic ree was genermed using MEGA-11 fver.
11.0.10) and Bayesian analysis was performed by BEAST v1.10.4. Selective pressure was
analyzed via online server Datamonkey. Highlights and visualizarion of purarive critical
amino acid were conducred by using PyMol software (version 2.3).

Resutts: Most (93.5%) belonged to the GIH9 lineage in Korea, and the GH9 lineage was
further divided into seven subgroups: KM9% like (Clade A and B), K40/09-like, QX-like (I-IV).
Posirive selection was identified ar nine and six residues in S1 for KM91like and QK- like IBVS,
respectively. In addition, several positive selection sites of SENTD were indicaed 1o have
murarions at common locarions even when new clades were generated. They were all located
on the lareral surface of the quarernary strucrure of the S1subunirs in close proximiry to the
receptor-binding morif (RBM), putarive RBM motif and newmalizing anrigenic sires in S1.
Concluslons: Our results suggest REM surrounding sires in the SI subunit of IBV are highly
susceprible 1o muration by selea ive pressure during evolution.

Keywords: Infecdous bronchiis virus; phylogenetic analysis; mutation accumulation;
spike glycoprotein, coronavirus; bayesian analysis
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demonstrated that 38C2 appears to target a novel epitope located in the
trimer interface of influenza virus HA protein A novel mode of HA-
bnding and in viro ADCC activity should pave the way for further
evaluation of 38C2 as a potential therapeutic agent to treat influenza
virus infechons in humans.

pdh:hulﬁnskofwmﬂV:nmhgbmprweﬁmsmdﬂdap

cross-protective live vaccine strains against heterologous IAVs need o

be contimued.

Objectives

We aimed at empimeerng optimal cros Hive vaccine strain

against H5N1, HINI and HON2 TAVs by mat and increasing

impunegenicity of common epitopes of HA2, NA and Mle.

AMethods and result

We gemerated two A/Puerto Rico'834 (PRS)-derived HSN2 vaccine

strains, HSN2-NA310 and rHSNI-NGE-TGT of which HA and NA
from clade 2.32.1c HP H5N]1 and HON2 vaccine stram

glycan covering a umiversal
especially for tHSN2-NGE-TGT. The NA of 01310E20 contains no N-
giycan m the salk. To remove mammalian virulence PRS PB2 was
repiaced with non-pathogenic 01310E20 PB2 and other intemal genomes
originate from PRS. The extracelhular region of PRS MI (Mle)
confaming protective epitope was modified to match with avian IAVs for
fHSN2-NGK-TGT. The vaccine strains were imoculated mto BALB/c

mcunbmmHSNlmr-ofHAmnaodmemmr) HIN1
(PRS) and HON2 virus challenge but rHSN2-NGE-TGT showed better
performance than rHSN2-NA310 in terms of viral shedding reduction,
and anti-NA/anti-Mle antibody titers. Thus strategies applied in this

Mz proteins are broadly antiviral proteins that were first discoversd
because of their ability to protect mice strains influenza A viruses
(TAV). mmmmmmvwmmwmm
muxleoprotems (NP). Previous ﬁnd.ngsﬁunmhbshowadmnlhosl
Mlmhefmsmmmmymmmmm
positive selection I pramates and other mammals One of the hotspots of
posuvesdmmmmprmocmrsmﬂumlkmnofm
with five residues m L4 under selection: G540, F561,
F564, 5566, S567 (referring to buman MxA). Specific residue changes m
L4 shape antiviral specificaty against IAV and other orthomryxoviruses.
Through combinatonal mutagenesis of these 5 residues m L4, we
identified a “super-restictor’ MxA vanant that restricts HSN1 IAV 10-

highly pathogenic (HP) HSNIHSNGHSNS and low !

fold better with residues S540, W3561, 564S, T566, and R567 at each of
the five rapidly evolving sites. We performed a series of site-directed
mutagenesis experiments on both WT MxA and super-restrictor variants
w0 determine which of these residues are necessary or sufficient for
super-restriction We determined that having a basic residue at positions
566 or 567 is important and can lead to emhanced restriction of HSN1
mfluenza Additionally, although W561 &5 enhanced among super-
restrictors, a single residue change from F561->W361 does not always
mcrease restriction. However, the presence of arginine at posibons 566 or
567 greatly enhances the effect of this FS61W change Thus, positive

present

. WE IV £EDE I
Alaguatic bld‘.ialb Eorea'SW1/2018 (HI10N1) (A/SWL/ 18) 1solated

i of extrapulmonary
mansmissibility of SW1 in mouse and ferret models were similar to those
of the pandemic strain A/Califormia042009 (HINI). These factors
suglsnhlswwpeHIOAIVsMempomﬂndmymm

mpmomsmmmmammm

Pi3-38
Development of chicken and duck imtestimal orgamcid models to
study the interactions of avian influenza viruses (AIVs) with the

m poultry, mdwwlmnskmpmp]ghbnds.ﬂ\lscmse
both a respiratory and enteric infection, and the avian gut represents a
key site for the emergence of new strains that could be of pandemic rsk
to people. However, our understanding of how AIV interacts with the
avian gut is lacking. Intestinal argancids have been widely used to model
bost-pathogen interactions in mammalian species, however, there are
fewer such modeks available in avian species. Recently. a floating, apical

M(BlNl)Huwmnmm'ledth.BbeQthshd
stady describmg the replication of avian strains using this system. The
amn of the present shady was therefore to develop intestinal organoids
from chickens and ducks, and evaluate the replication of differemt
mfluenza strains in them To this end, imtestmal aypt and willus
structures were isolated from chicken embryos at embryonsc day (ED)16,
and from duck embryos at ED20. The structures were mechamically
disrupted, enzymatically digested and cultured until they formed
mmmqym&mdmm
cmﬁnndnm-anmmnu'nhd\eptmohtnibcds
and tight junchons Mums“ﬁlmdbywmmmm
Alvarkey Wisconsin'l/1966 (HON2) infected the chicken but
the human influenza straim A/Califormia07/2009 (pHINI) did not.
Ongomg work is aimed at understanding the reason for the difference in
replication. further characterizing the celluiar compesition of chicken and
duck orzanoids by antibody staiming and RNAscope, and evaluating the
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INTER-CONTINENTAL AND INTRA-CONTINENTAL GENETIC EXCHANGE
PATTERN OF INFLUENZA A VIRUSES IN MIGRATORY WATERFOWL IN
THE FAR EAST

1Laboratory of Avian diseases, College of Veterinary Medicine, Seoul National University, Seoul, Republic
of Korea: ?Laboratory of Poultry Production Medicine, College of Veterinary Medicine, Seoul National
University, Seoul. Republic of Korea

Short Abstract

Migratory birds in the East Asian-Australian and West Pacific flyways utilize the Korean Peninsula as over-
wintering. breeding, and stop-over sites. Due to their potential as influenza A virus (IAV) reservoirs, they are
the primary targets of the National influenza surveillance programme. In this study, we collected 7.405 faecal
samples of wild waterfowl in Korea during the 2021/2022 and 2021/2022 winter seasons, and tested 1,420
pooled samples (5 samples per pool) for IAV. We detected the viral matrix gene in 104 out of 1,420 pooled
samples by real-time RT-PCR. We isolated influenza A viruses (IAVs) from 18 faecal samples that tested
positive, collected from various waterfowl species, including one Greylag goose (Anser anser). one Eurasian
teal (Anas crecca), one Indian spot-billed duck (Anas poecilorhyncha), 13 Great white-fronted geese (Anser
aibifrons), and two Mallards (Anas platyrhynchos), using the egg inoculation method. The subtypes of the
IAV isolates, HIN1 (n=3), H3N2 (n=1), HBN1 (n=4), HBN2 (n=2), HBNB (n=3), HBN2 (n=4), and H10ON7
(n=1), were determined by BLAST searching based on sequencing of HA and NA genes. Our BLAST results,
combined with phylogenetic analysis. revealed that most of the wild bird IAVs in this study were re-assortant
viruses, created by acquining genes from multiple AlVs in different areas of Eurasia and even North America.
Our findings suggest that genetic exchange between multiple LAVs may occur primarily in natural reservoirs
such as ducks and geese in their habitats in Eurasia, and even among migratory waterfowl in overlapping
areas between Eurasia (Far East) and North America.

HMB-FRIDAY-997. Pathogenicity and Genomic
Analysis of Avian Pathogenic Escherichia coll
Demonstrate Zoonotic Potential

8)une 16,2023, 10:00 AM - 5:00 PM 9 Exnhibit and Poster Hall (Hall BCD)
Authors
Disclosures
Abstract

Badground: Athough Ecoll is the normal gut mic

Ecdi (APEC) from exT antesinal orga

oDIONa, 3d4an p FNORENiC
prevaent pat
S by ystemic

nad Deenrased a

the v gen in
adan bactena diseases causes sgnificant econo
nfection and high mortality in the poulry indusTy. /

the paentialy

A pNOgen DeCause they Nave Jommon gendmic

% and representaive vwiulence facors watr
JPEC NMEC, SEPEC

} wrulence Gaors (VF) and 34 antimicroia

background (same Serogrn

human pathogenic E.coli ©
Methods: Presence of

resisance genes in APK

eafor 20122020 were irvestigated by
PCR New molecular serotyping method using partal sequences of gnd (6

O

sér olypes were deduced using only oné pair primer and blasin. Addtionaly

FINg phylogenelic andysis method Called rp

phosphoguconate dehyarogenase) gene was devaoped and £

ypes (RSTs) which gene encoding the Detas of the RNA polymerase
APEC and reference Ecoll were dasafied according 10 number of mutations
fomthe consensus sequences. Moreower, & whole gename sequences of

seroype O78 APEC were pérformed with De novo assembly using PacBio

Complete genamic DNA and plasmid DNA were compared wit
databases in the GenBank. Results: APEC strains belong 1
Q2/050 (67%) and 024088

CODAOIIOSIS were singleinfe

Lig el g
(19.08¢)
(6.19%) in serotypes. 63 cases (387%) of

1 co-infected cases with muliple

pathogenic bactera, vinus and par asites were 61 3%. 55.8% of APEChad 15-19



el
>
=
=]

i

SWE 871 U8

e

2

2023 227 gLy EAYRUS

Poster 5 \

Engineering high growth HAN1 vaccine strain
by balancing HA/NA and polymerase
activities via PB2 tuning

Laborwtory of Mwen (iseeson, Coleps of Vetednary Medici m}‘m‘ Natonal University. Sapubic of Koms
Ariral and Plant Quaranting Agency, "Dapanmare of Microticlogy, Schoo! of Meacns, Kyungpock Nanona! Urkersy,
HAepunks of Korea

~ J

W F: During the 2009 pandemic HINI (pHINL), the poor growth of conventional PRS-derived vecrn
strain caused vaccine delfay and costly usage of adjuvant. Although contemporary ITINT (CHINY) waecne
strain hecamue to grow hetter than pHINL ks growth rate in embryonated chicken eges (ECEs) need o
be improved. Additonally, most of cITIN1 vacdine strains possess (Q226R mutation of hemaggiurinin (4
not only increasing aviun receptor aftinity but also possibly changing antigenicity. Thercfore, engineerivg
high growth and antigenically intact CHIN1 vaccine smin is despernte.

&8 Polymerase activity can be modulared by PB2 and balance of HA/NA and polymerase activiis
determine virus replication efficiency. The poor performance of conventional pHINI and cHIN] vacis
strains might have been due w imbulance of them. Considering acquisition of Q226R mutation by comtn
tional pHINI/cHIN] vaccine strains the polymerase activity of PR8 was not balanced. To hatance HANM
of pHINT and cHINI, and PRS polymensse activities we replaced PRS PH2 with PB2 genes with diferer!
activities, 310PB2 is originated from a HIN2 vaccine strain and 310PB2MVV is a mutated 310PB2 consl
ing polymerase integrity-increasing mutations (I66M-1109V-1133v), dixPB2 is a mutated PRS PB2 12
of all mammalian pathogenicity-related mutations (B627K, A1995, DON. A674T. T271A and A 38811 Th
“‘-;\,

non-coding regions of the HA genome of pHINI was mutated 1o be identical to that of PR8 (¥
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