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Structural analysis of influenza virus ribonucleoprotein complexes by
cryoelectron microscopy
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Each segment of influenza A virus genome (vRNA) forms a helical
ribonuceoprotein complex (RNP) together with viral nucleoproteins and a polymerase. The helical RNP
is responsible for transcription and replication of the vRNA, but its structure in the course of
VRNA synthesis remains unknown. Here, to visualize RNP structure during transcription and
replication, we examined in vitro-transcribed RNPs that were purified from influenza A virions by
using cryoelectron microscopy. Control RNPs showed helical structures as reported previously. In
contrast, in vitro-transcribed RNPs showed deformed structures associating with a synthesized RNA.
These results suggest that RNPs would cause conformational changes during RNA synthesis.



RNA RNA
NP RNA
NP-RNA  RNA
RNP ribonucleoprotein
complex
RNP
RNA mRNA

RNA CRNA

Sugita

et al. J Virol, 2013

Arranz et al. Science, 2012

RNP
RNP

RNP
NP, PB2, PB1, PA
Ye etal. Nature,
2006; He et al. Nature, 2008; Dias et al.

Nature, 2009 mRNA
RNP
CRNA RNP
RNP
RNP
RNP
RNA

in vitro transcription

assay
RNP
RNP 3
RNP
RNP
RNP
RNP
RNP
RNA
in vitro RNA
RNP
RNP dNTP  ApG
in vitro RNA
mRNA
gRT-PCR mRNA

in vitro RNA

RNA

RNP

VRNP

CRNA



mRNA  cRNA
ApG
mRNA CRNA
in vitro RNA RNP
C flat
quantifoil
RNP
RNP
in vitro RNA RNP
RNP
RNP
in vitro RNA
RNP
RNP
RNP
RNP
RNA RNP
RNA
RNA
Click Br-UTP
Br-UTP
in vitro RNA Br-UTpP
RNA
Br-UTP
RNA
Click
5

in vitro RNA
RNA

RNA

RNA

RNA

RNP

RNP RNA
RNA
300 kV Titan Krios
RNP
RNA
RNP
RNP
in vitro RNA
RNP
RNP
RNP
RNA
RNP
RNP
RNA
in vitro
RNP
RNP RNA



1.

Nakatsu S, Sagara H, Sakai-Tagawa Y,
Sugaya N, Noda T, Kawaoka Y.

Complete and Incomplete  Genome
Packaging of Influenza A and B Viruses.
MBio. 2016 Sep 6;7(5). pii: e01248-16.

doi: 10.1128/mBi0.01248-16.

Martyushev A, Nakaoka S, Sato K, Noda
T, lwami S. Modelling Ebola virus
dynamics: Implication for therapy.
Antiviral Res. 2016 Nov; 135:62-73.
doi:

10.1016/j .antiviral .2016.10.004.

Yao WL, lkeda S, Tsukamoto Y, Shindo K,
Otakaki Y, Qin M, lwasawa Y, Takeuchi
F, Kaname Y, Chou YC, Chang C, Watachi
K, Wakita T, Noda T, Kato H, Fujita T.
Establishment of a human
hepatocellular cell line capable of
maintaining long-term replication of
hepatitis B virus. Int. Immunol. 2017
Mar 1; 29(3):109-120. doi:
10.1093/intimm/dxx012.

2016/6/24

SRC2016( ) 2016/7/7

2016/7/9

2016/7/19
28
2016/9/2
28
2016/10/29

Takeshi Noda, Genome packaging
mechanism of a sevensegment influenza
A viruses,

2017/3/14

Takeshi Noda, Shin Murakami, Hirotaka
Imai, Sumiho Nakatsu, Yukiko Muramoto,
Keiko  Shindo,

Yoshihiro Kawaoka, Genome packaging

Hiroshi  Sagara,
mechanism of a sevensegment influenza
A viruses, 27th Annual Meeting of the
Society for Virology
Germany), 2017/3/22

Marburg,



@
NODA, Takeshi

@

®

*
Sugita, Yukihiko

Matthias Wolf



