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Altered virulence of Highly Pathogenic Avian Influenza (HPAI)
H5NS reassortant viruses in mammalian models.

Park SJ'2, Kim EH!2, Kwon HI!?, Song MS!2, Kim SM!2, Kim YI'2, Si YJ!2, Lee IW!, Nguyen HD'2, Shin OS3, Kim
CJ4 Choi YK'2.

1a Department of Microbiology , College of Medicine and Medical Research Institute, Chungbuk National University , Cheongju , Republic of Korea.
2b Zoonotic Infectious Diseases Research Center, Chungbuk National University , Cheongju , Korea.

3¢ Brain Korea 21 Plus for Biomedical Science, College of Medicine, Korea University , Seoul , Republic of Korea.

4d College of Veterinary Medicine, Chungnam National University , Dacjeon , Republic of Korea.

Abstract
Recently identified highly pathogenic avian influenza (HPAI) HSNS

viruses (clade 2.3.4.4) are relatively low to moderately pathogenic in
mammalian hosts compared with HPAI H5N1 viruses. In this study, we
generated reassortant viruses comprised of
A/MD/Korea/W452/2014(H5NS8) with substitution of individual genes
from A/EM/Korea/W149/2006(H5N1) to understand the contribution of
each viral gene to virulence in mammals. Substituting the PB2 gene
segment or the NA gene segment of the HSNS8 virus by that from the
H5N1 virus resulted in significantly enhanced pathogenicity compared
with the parental HSN8 virus in mice. Of note, substitution of the PB2
gene segment of the HSN§ virus by that from the HSN1 virus resulted
in a 1000-fold increase in virulence for mice compared with the
parental virus (MLD50 decreased from 10°® to 10>> EID50). Further,

the W452W149PB2 virus also induced the highest virus titers in lungs
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at all time points and the highest levels of inflammatory cytokine

responses among all viruses tested. This high virulence phenotype was
also confirmed by high viral titers in the respiratory tracts of infected
ferrets. Further, a mini-genome assay revealed that W452W149PB2 has
significantly increased polymerase activity (p < 0.001). Taken together,
our study demonstrates that a single gene substitution from other avian
influenza viruses can alter the pathogenicity of recent HSN8 viruses,
and therefore emphasizes the need for intensive monitoring of
reassortment events among co-circulating avian and mammalian

viruses.

19



K VAR R R

o PN : SEAAB LMD e ZIERN : b limMREE

i
¥ H5N1 3 }gs}%r]“igﬁ‘)g\_ Fid At o 3 E k44
H5N8 % i A e fjﬁii 2344 7 R EFFT 0w
’}%f]%% ﬁvﬁ':f“ﬁv:}%ﬁ,‘i%”ﬁ M1 ¢ FRpHE e &
;WF » F1* A/EM /Korea/ W149 /2006 (HSNI )
KPR E BAF  NFEHATE S hE wpd A/ MD
Korea / W452 /2014 (H5N8) > fovf 5 \?ﬁv«fﬂ PR R }?5—*
# 4 A Fhiv* o 1 HSNS 4 c0PB2 & NA A 5] 5 £
13“ H5NI1 }?3-* mﬁgﬂ E 0 2 i HS5NS fﬁﬁ—a—’fﬁifﬁl PLos
Pi},@;#‘l‘ iﬂ}?ﬁ]“*&p—gi\gf@mi\%‘hom.«:,:,&m
] 7 ﬁ*%*ﬁ'ﬁ’l——@jﬁj lfr"”t’}%'}ﬁi%fﬁﬁ“"i*‘
3 4o 1000 2lF A2 7 L] 8% E(MLD50)&_1058
# % 3] 10*° EID5O0 o W452W149PB2 )}35-}”‘5?'?%“‘ Ao o
%&ém%*i% B RREFRFEY R ATy F
%P BERBEON e EEAL o LA P
B2 geFg Rk 4 FRERE Y RITIR /R
Plp o EFZREERF LGRS TRFEE e B
Mo FIREF S ipl? ¥ B IR W452W149PB2 R
‘“Hi‘gﬁﬁg\rﬁ‘*mm}'} (P<0001> FE LA > A
T o kpHB G pE n[gsztuwnx*’upz
% HSNS 554 mﬂ)ﬁil“* RS RR B E LS 4

§u 8 o 2 cops 4 @ﬁ,ﬁ;ﬁa*ﬁgﬂ;{_@_ﬁ@i g

20



