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Novel influenza A virus proteins translated from PA mRNA
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I identified novel PA-related proteins in influenza A virus-infected cells. These
proteins are translated from the eleventh and thirteenth in-frame AUG codons in the PA mRNA and are, there
fore, N-terminally truncated forms of PA, which we named PA-N155 and PA-N182, respectively. The eleventh a
nd thirteenth AUG codons are highly conserved among influenza A viruses, and the PA-N155 and PA-N182 prote
ins were detected in cells infected with various influenza A viruses isolated from different host species,

suggesting the expression of these N-truncated PAs is universal in nature among influenza A viruses. Thes
e N-truncated PAs did not show polymerase activity when expressed together with PB1 and PB2; however, muta
nt viruses lacking the N-truncated PAs replicated more slowly in cell culture and had lower pathogenicity

in mice than did wild-type virus. These results suggest that these novel PA-related proteins likely posses
s important functions in the replication cycle of iInfluenza A virus.



A 8
RNA
10
PB1
mMRNA +1 4
AUG PB1-F2
PB1 5
AUG PB1 N
PB1-N40
A
PA
PA 2
PA
MRNA PA 11
13 AUG
PA-N155 PA-N182
PA PA N
o
© D
v’é\v'é\v
FXQ
N A S - i ]
X SELESE
PEIIIITLEE
(kDa)
100 =
75—  — — et - | <« PA
| PA-N155
SRR | a5
50—
PAN PA-N155 PA-N182

1st AUG

A )

1

11th AUG

182

N
PA-N182

716

716

716

PA
PA-N155

PA N
PA N A

11,023
PA 11
13 AUG

PA N

PA N

50%
MLDso

PA N

PA

PA
PA

Vero

A
PA
PA-N155 A

PA-N155 A

N PA-N155
M155L
28
10 1
M155L

PA



10 1
N
PA-N155
10
=9 ///_—é
8
3 7 | —WSsN
<6 I —M155L
gs —M182L
s ? DM
Ry /i
> ] /
I A—
0 12 24 28 32 36 48 60
Hours post-infection
8
— 7
E &
% 5 =\WSN
% 4 mM155L
£ 3 mM182L
é 2 =DM
S
1
0
day 3 day 6
Days post-infection
N PA
N PA-N155
PA-N182 PA
PA
N
N
|
|
N
PA-N155
N PA-N155
PA N
PA-N155

Goto H, Muramoto Y, Noda T, Kawaoka
Y. The Genome-Packaging Signal of the
Influenza A Virus Genome Comprises a
Genome Incorporation Signal and a
Genome-Bundling Signal. J  Virol.
87:11316-11322. 2013. doi:
10.1128/JV1.01301-13.

Muramoto Y, Noda T, Kawakami E,
Akkina R, Kawaoka Y. ldentification of
novel influenza A virus proteins
translated from PA mRNA. J Virol.
87:2455-2462. 2013. doi:
10.1128/JV1.02656-12.

Shoemaker JE, Fukuyama S, Eisfeld AJ,
Muramoto Y, Watanabe S, Watanabe T,
Matsuoka Y, Kitano H, Kawaoka Y.
Integrated network analysis reveals a
novel role for the cell cycle in 2009
pandemic influenza virus-induced
inflammation in macaque lungs. BMC
Syst Biol. 6:117. 2012. doi:
10.1186/1752-0509-6-117.

Shinya K, Gao Y, Cilloniz C, Suzuki Y,
Fujie M, Deng G, Zhu Q, Fan S, Makino A,
Muramoto Y, Fukuyama S, Tamura D,
Noda T, Eisfeld AJ, Katze MG, Chen H,
Kawaoka Y. Integrated clinical,
pathologic, virologic, and transcriptomic
analysis of H5N1 influenza virus-induced
viral pneumonia in the rhesus macaque.
J Virol. 86:6055-6066. 2012. doi:
10.1128/JV1.00365-12.

Muramoto Y. ldentification of novel
influenza A virus proteins translated
from PA mRNA. The 11th Awaji
International Forum on Infection and
Immunity, September 13, 2012, Hyogo,
Japan.

Yukiko Muramoto. Integrated clinical,
pathologic, virologic, and transcriptomic
analysis of H5N1 influenza virus-induced
viral pneumonia in the rhesus macaque.
Asian-African Research Forum on
Emerging and Reemerging Infections
2014, Working Group Meeting, January
20, 2014, Sendai, Japan.

Yukiko Muramoto. Comparison of gene
expression dynamics in non-human
primates infected with different H5N1
highly pathogenic avian influenza viruses




between different disease severities.
Asian-African Research Forum on
Emerging and Reemerging Infections
2014, January 20, 2014, Sendai, Japan.
Yukiko Muramoto. Comparison of gene
expression dynamics in non-human
primates infected with different H5N1
highly pathogenic avian influenza viruses
between different disease severities. 3

26 2
13
O
O
o
MURAMOTO, Yukiko
@

®



