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A modulator of human innate immunity that affects antiviral type 1 interferon
response

Kimura, Tominori
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We previously reported natural antisense RNA (AS) as an important modulator of
human interferon-a 1 (IFN-a 1) mRNA levels by promoting the mRNA stability. Present study aims to
validate the regulatory role of IFN-a 1 AS on the mRNA levels in vivo, thereby, acting as a possible
antiviral reagent. We therefore established a guinea pig model system in order to evaluate the effects of
IFN-a 1 AS in vivo. We em?oned a biodegradable nanospheres as a drug delivery system, which optimally
contained the antisense oligoribonucleotide (ASORN), designed from the stabilization domain sequence of
the AS. The nanospheres successfully delivered the ASORN to the human Influenza A virus-infected
respiratory tract of the model animals, resulting in the reduction of the viral titers in the respiratory
exudates from them. These results thus suggest that the IFN-a 1 AS drives the host innate immunity
against viral infection in in vivo condition and may lead to therapeutic intervention by the ASORN.
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Fig. 1 Effect of silencing of gplFN-at1 AS RNA
on IFN-a:1 mRNA expression
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Fig. 2 Effects of asORN transfection on the
expression levels of gplFN-a1 AS RNA/ mRNA
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Fig. 4 Effect of asORN3 on IFN-a1 mRNA expression in the guinea pig respiratory tract
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Fig. 5 Effect of asORN3 on PR8 virus titers in the nasal wash of infected guinea pigs

Infection
® asORN1
D asORN1+1 DlasORN1+1
Az
T T T T 1
=] 18 30 40 50 hr
T

Virus titre
15000 |-

10000 -

S0%0 1 —O—PLGAncasoRN

—@— PLGA-asORN 1

Influenza A virus titre (pfu/ml)

L

]

—{J— PLGA-asORN 1+1
30 40 50

Time after viral infection (hr) p<0.05

**:p<0.01

PR8
PLGA-seODN3
IFN-a1 mRNA
Fig. 4

PLGA-asORN3



Fig. 5
PLGA-asORN3

IFN-al AS
RNA mRNA
in vivo

POC

IFN-0.1 ASEBRIDNFIARIMRNAR B ICRIFTHR

Time after SeV infection (hr)
12 13 14 15 16 1

— 125
2 W KD()/18S

[=}
i’ 1008 [IKD(+)/188
=
@ 075
E

3 050 { 5.1hr

=
L o2s 1 ® KD(-)/mRNA

O KD(+)/mRNA

0

o 1 2 3 4 5
Actinomycin D treatment (hr)

TY2 of IFN-a1 mRNA (<80% ¥ )
—> IFN-a1 mRNA SR LA LOET

IFN-a1 AS OB E|FIRARMRNA DHERIZRIFTHE

Control  AS over-expression

8
0 13612240 1 3 6 1224 Timeafterinf.

T ]
=y R - s
1

-l Over-expression(+)/ 188
— O Control/ 185

18.1hr

QO Over-expression(+)/ mMRNA
@ Control/ mRNA

JFN-a'1 mRNA (fold)

o 1 2z 3 4 5
Actinomycin D treatment (hr)

Ti2 of IFN-a'T mRNA (200% 4 )
= IFN-o1 mRNA 3B LALOEK

IFN-01 ASIXEIMRNAQRE £ FRIEICHEL . TORREEKSS

5.
IFN-al AS mRNA
IFN-al AS
IFN-a. mRNA
AS RNA mRNA

Competing endogenous mRNA

5.

4
Tominori Kimura, Shiwen Jiang,
Noriyuki Yoshida, Ryou Sakamoto,
Mikio Nishizawa. Interferon-alpha
competing endogenous RNA network
antagonizes microRNA-1270. Cellular
and Molecular Life Sciences,
72:2749-2761, 2015. DOI:
10.1007/s00018-015-1875-5.
Mikio Nishizawa, Yukinobu Ikeya,

Tadayoshi Okumura, Tominori Kimura.
Post-transcriptional inducible gene
regulation by natural antisense RNA.

IFN-a1 AS RNA An - .y - =

Stabilization Sequestration of miR—12§
BSL mRNA L]

ads - -

HJt@IIIHm TR -
L} =

L

IFN-a1 mRNA

miR-1270
Sequestration of miR-1270

LR e -

Sequestration of miR-1270

b0 T e T e

A Pradicted miR-1270 binding aite [MRE-1270}

Other IFN-o mRNAs
(IFN-aB, 10, 14, 17 )

Other IFN-o AS RNAs
(IFN-a7, 8, 10, 14 )

Frontiersin Bioscience (LandMark
edition), 20: 1-36, 2015.
DOI: 10.2741/4297.
Emi Yoshigai, Takafumi Hara, Hiroyuki
Inaba, Iwao Hashimoto, Yoshito Tanaka,
Masaki Kaibori, Tominori Kimura,
Tadayoshi Okumura, A-Hon Kwon and
Mikio Nishizawa. Interleukin 1p induces
Tumor Necrosis Factor a Secretion from
Rat Hepatocytes. Hepatology Research,

44: 571-583,2014. DOI:
10.1111/hepr.12157.
Tominori Kimura, Shiwen Jiang, Mikio
Nishizawa, Maso Nishikawa, Iwao
Hashimoto, Emi Yoshigai, Tadayoshi
Okumura and Hisao Yamada.
Stablization of human interferon-al
mRNA by its antisense RNA. Cellular
and Molecular Life Sciences,
70: 1451-1467, 2013. DOI :
10.1007/s00018-012-1216-x.

10
Tominori Kimura, Noriyuki Yoshida, Ryo
Sakamoto, Mikio Nishizawa.
Interferon-alphal antisense RNA
collaborates with other members of the
endogenous interfereon-alpha RNA
network to antagonize microRNA-1270.
4™ Zing Nucleic Acids Conference. 2014
12 06 Cancun, Mexico.
Tominori Kimura, Noriyuki Yoshida, Ryo
Sakamoto, Mikio Nishizawa.
Interferon-alphal antisense RNA
collaborates with other members of the
endogenous interfereon-alpha RNA
network to antagonize microRNA-1270.
Cell Symposia on Regulatory RNA. 2014
10 21 Berkeley, CA, USA.

Shiwen Jiang, Noriyuki Yoshida, Mikio
Nishizawa, Tominori Kimura. A long
noncoding antisense RNA regulates the
stability of interfereon-al mRNA by
functioning as a competeng endogenous
RNA. 36




2013 12 03
RNA
-al
61
2013 11 12
RNA
competing endogenous RNA
-al mRNA
15 RNA 2013
07 24

Tomoaki Nakano, Shiwen Jiang,
Tominori Kimura. Effect of AHCC on
IFN-al antisense and mRNA expression
levels: a molecular analysis of action. 21
International Congress on Nutrition and
Integrative Medicine. 2013 07 27

RNA
-al
60
2012 11 14

Tominori Kimura, Shiwen Jiang, Mikio
Nishizawa, Emi Yoshigai. Stabilization of
human interferon-o1 mRNA by its
antisense RNA. Cold Spring Harbor
Laboratory 2012 meeting on Regulatory
and Non-coding RNAs. 2012 08 30
Cold Spring Harbor, NY, USA.
Shiwen Jiang, Tomoaki Nakano, Mikio
Nishizawa, Tominori Kimura. Effect of
AHCC on IFN-al antisense RNA and
mRNA expression levels in the
respiratory tract of influenza virus
A/PR/8/34-infected guinea pigs. 20™
International Congress on Nutrition and
Integrative Medicine, 2012 7 21

Tominori Kimura, Shiwen Jiang, Mikio
Nishizawa, Emi Yoshigai, Tomoaki
Nakano. Stabilization of interferon-ol
mRNA by its antisense RNA. 22" CDB
meeting on RNA Sciences in Cell and
Developmental Biology II. 2012 06
11, RIKEN Center fir Developmental
Biology, Kobe, Japan.

2
Tominori Kimura, Research Media Ltd.,
International Innovation: High Hopes for
Health. 2013, 120.

2012, 215

2015-5435
2015 01 14

1)Research Story:

RNA :
http://www.ritsumei.ac.jp/research/special/story/s
toryO1.html/

2)FBS: Regulatory long non-coding RNA:
https://www.bioscience.org/special-issue-details?
editor_id=193

(1)
Kimura Tominori
40186325
(2)
Inaba Muneo
70115947
(3)

Jiang Shiwen

10548746



