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Replication competence of epidemic influenza viruses for preventing severe
influenza disease
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Growth caEabiIit of epidemic influenza viruses and its influence on
virus-induced cell death has not been fully investigated after the 2009 HIN1 pandemic.
Nasopharyngeal swabs collected in Tottori Prefecture, Japan from 2009 to 2015 were subjected to
virus isolation in a MDCK cell line. Epidemic influenza A/HIN1, A/H3N2, and B viruses showed a wide
range of growth capability in MDCK cells. The growth was similar in A549 cells, correlated with the
death rate of A549 cells, and the nasopharyngeal viral load. Growth capability should be considered
as one of the key factors to predict prognosis.
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A/HIN1 (2009-2010, n=21; 2010-2011,
n=20; 2013-2014, n=11; Total, n=52)
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n=17; 2013-2014, n=22; Total, n=62)

Viral growth in MDCK cell culture (Viral RNA, Log,, copies/mL)

3
A549
WST 24
RNA
AH1NA
1 1"
10 10
op il @ > s q-
[ ] L3 ol o
8 2 BE o8
7 = o 76 &
6 S 6F oF
& 5
<4 & I 1 1 I L I <4 & |
AMH3N2
1" 1"
10 10
9 o Y af 2
8 = . o 8 i{:
z . - ¥
5 - 1' 5
b ! - ! l“l <4 I&. ,
1Z2m B 12
11 oge, o add 1 ii!!
10 % 10
q L] - 9 aw
8 LA 8 e
7 . 7p
6 . 5] L]
5 < 5 5
<4 ;  mes e ; 3 L ] <4 | smes
2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 Total

1 2009

2015



1

8 8 & 8

% A549 cell death
5

A/H1N1 A/H3N2

4

-
0 Ll o semm Lo e L L

. .. . =

4 5678910M1

Ll e L L L
456789101

2 A/HIN1: n=9, r=0.67, FP<0.05;
A/H3N2: n=10, r=0.86, P<0.05; B: n=10, r=0.63, P=0.05; Total: n=29, r=0.65, P<0.05
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Viral growth in MDCK cell culture (Viral RNA, Log,, copies/mL)
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4  A/HIN1: n=27, r=0.40, F<0.05;
n=24, r=0.45, P<0.05; B: n=25, r=0.51, A/<0.05; Total: n=76, r=0.53, P<0.05
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1
1
PB2 PB1 PA HA NP NA M NS
Strain ID
482* 591 627 701 207 436 538 149 266 357 515 529 47 52 156 218 357 369 30 139 215 103 106 125
PR8 K Q K D K Y D S R T T D \Y D G \Y K D D T A S 1 D
ST1349 - R E - - - - - - - - - N VvV 1 1 - T - - - F M E
ST215 - R E - - - - - - - - - - - A - - - s - - F M E
ST1890 - - - - - - - - - - - - N VvV 1 1 - T - - - F M E
ST1705 - - - - - - - - - - - - N VvV 1 1 - T - - - F M E
ST777 - R E - - - - - - - - - N VvV 1 1 - T - - - F M E

*: Reported amino acids related to pathogenicity in animal model. A laboratory strain (PR8) and five epidemic strains (ST1349, ST215, ST1890, ST1705 and ST777) appeared in the
order of viral growth levels.
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