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Epigenetic regulation during lethal post-influenza pneumococcal infection
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Secondary bacterial pneumonia following influenza virus infection is
associated with high mortality, gut the mechanism is largely unknown. We established mouse model of
secondary bacterial pneumonia following influenza virus infection. Mice were infected intranasally
with Streptococcus pneumoniae, 7 days after intranasal inoculation with influenza virus. We
hypothesized that epigenetic gene regulation via histone methylation was involved in the
pathogenesis of lethal postinfluenza bacterial pneumonia. The survival rate of Ezh2 cKO mice was
significantly decreased after post-influenza pneumococcal pneumonia. Lung NK cells were
significantly higher in Ezh2 cKO mice after pneumococcal infection, and the survival rate of Ezh2
cKO mice was improved by administering NK cell neutralizin? antibody. These results suggest that
Ezh2 might have protective effect via regulation of NK cell-related genes in the mouse model of
post-influenza pneumococcal infection.



@) 2

3
2 2009
50% 2 (McCullers JA et al.
Nat Rev Microbiol. 2014)
2 (Metzger DW et al. J Immunol.
2013) 2
)
DNA
DNA
M2
(Ishii M et al. Blood. 2009)
(Ishii M et al. J Immunol. 2012)
3 2
H3 H4
(histone deacetylase;
HDAC) HDAC
(Roger T et al. Blood. 2011, Takabe M et al. J Surg Res. 2014)
2 HDAC
trichostatin A (TSA) 2
(Yagi K, Ishii M et al, Crit Care Med. 2016)
H3 HA4
2
H3K9 Setdb?2
(Schliehe C et
al. Nat Immunol. 2015) 2
H3K9
H3K27
(Wang Z et
al. Nat Genet. 2008) H3K27 2
4 2 Ezh2
H3K27me3 Ezh2
2
Ezh2 (cKO) (EzhZioxiflox ERT2-Cre)
(5 pfu) 7 (1x104
cfu) Ezh2 cKO
o 24 (BAL)
cKO 24 BAL IL-10 cKO
2 Ezh2 H3K27
Ezh2 cKO Ezh2
2 Ezh2
2
Ezh2 cKO Ezh2 o
2 Ezh2
(1) Ezh2 cKO 7

(RNA-sequence) Ezh2 Ezh2




(2) Ezh2 (Ezh2 cKO )

Ezh2 H3K27me3 ChIP assay ChiP(
)-sequenec Ezh2 Ezh2
100
(1) Ezh2 cKO l == Ezh2''* (EEE) (n=10)
2 - &~ Ezp2/ (Ezh2 cKOB$) (n=18)
D ) < Fofic o
8-12 Ezh2 cKO ﬁ 504
S
(A/PR8;H1N1) 5 251 Ezh2 GKOE;* #p<0.05 (Log-rank test)
pfu 7 ( 3 .
)1.0x10"4 cfu 0 24 48 72 96 120 144 168 192 216
Ezh2 cKO FESEREmE A > ISR (B5R9)
1 [E1] Ezh cKOT A CIEA 2 2T o EREHRE2 B
TOANEFENEECETT S,
@ 24 (BAL)
cKO 24 BAL IL-18  cKO
" it £k B R e 1 B SR Rl i oD B SR8 24 SRR 43 B
k
(3 Flow cytomerty s 36 . O B A Gt
e B Foh2i (Ezh2 cKOB) (n=6)
NK Ezh2 cKO ot
2 EE
2 NK is
*p-ad.06
T & &
@ NK G@G« :?h_« & J"‘ .{?
NK1.1 5 it £k B T U 0 3 6 5 ) 6 o0 P S 40 24 SR 45 B
%)
- O Ezh2/- (3i%EES) (n=5)
NK1.1 Ezh2 cKO 'EE 2 B F-h2 (Ezh2 cKOEE (n=4)
; 1
EE 1 b
Ezh2 cKO E 0 (.
NK *peQ0E
2 F AT S R
Ezh2 NK s v ES
[E2] Ezh cKOY "7 2 CliihisEREEE18 - 360MED
ERNKHERSTE I CEnd .
8

Yagi K, Oyamada Y, Oshima H, etal. ( 10 1 ( )) Invasive pulmonary
aspergillosis due to Aspergillus lentulus in an adult patient; A case report and
literature review. J Infect Chemother. , Epub ahead of print, 2019, S1341.
https://doi.org/10.1016/j.jiac.2019.02.003

Yagi K, Asakura T, Betsuyaku T, Hasegawa N, et al. ( 13 1 ( )
Association between six-minute walk test parameters and the health-related quality
of life in patients with pulmonary Mycobacterium avium complex disease. BMC Pulm
Med. 18(1), 2018, 114-121. https://doi.org/10.1186/s12890-018-0686-5

Namkoong H, Ishii M, Fujii H, Yagi K, Betsuyaku T, etal. ( 18 4 )
Clarithromycin expands CD11b+Gr-1+ cells via the STAT3/Bv8 axis to ameliorate



lethal endotoxic shock and post-influenza bacterial pneumonia. PLoS Pathog.

,14(4), 2018,e1006955 https://doi.org/10.1371/journal.ppat.1006955
Asakura T, Ishii M, Yagi K, Betsuyaku T, etal. ( 15 6 ) Sphingosine
1-phosphate receptor modulator ONO-4641 stimulates CD11b+Gr-1+ cell expansion
and inhibits lymphocyte infiltration in the lungs to ameliorate murine pulmonary
emphysema. Mucosal Immunol. , 11(6), 2018, 1606-1620.
https://doi.org/10.1038/s41385-018-0077-5
Yagqi K, Ishii M, Betsuyaku T, Hasegawa N, etal. (17 1 ( )) The efficacy,
safety, and feasibility of inhaled amikacin for the treatment of difficult-to-treat
non-tuberculous mycobacterial lung diseases. BMC Infect Dis. , 17,2017,
558-564. https://doi.org/10.1186/s12879-017-2665-5
Yagi K, Morimoto K, Kurashima A, Hasegawa N, et al. ( 16 1 ( )
Clinical characteristics of pulmonary Mycobacterium lentiflavum disease in adult
patients. Int J Infect Dis. , 67, 2018, 65-69.
https://doi.org/10.1016/j.ijid.2017.12.001
Kamata H, Yagi K, Hasegawa N, etal. ( 14 5 ). Impact of chronic
Pseudomonas aeruginosa infection on health-related quality of life in Mycobacterium
avium complex lung disease. BMC Pulm Med. , 13, 2017, 198-206.
https://doi.org/10.1186/s12890-017-0544-x
Asakura T, Yamada Y, Yagi K, Hasegawa N, etal. ( 14 8 ). Impact of cavity
and infiltration on pulmonary function and health-related quality of life in pulmonary
Mycobacterium avium complex disease: A 3-dimensional computed tomographic
analysis. Respir Med. , 126, 2017, 9-16.
https://doi.org/10.1016/j.rmed.2017.03.010

3
Yagi K, Asakura T, Betsuyaku T, Hasegawa N, etal. (13 1 ( )) Impact of

six-minute walk test on health-related quality of life in pulmonary Mycobacterium
avium complex disease. European Respiratory Society (ERS) International Congress
2018 , 2018
Yagqi K, Ishii M, Betsuyaku T, Hasegawa N, etal. (17 1 ( )) The efficacy,
safety and feasibility of inhaled amikacin for the treatment of refractory
non-tuberculous mycobacterial lung diseases. European Respiratory Society (ERS)
International Congress 2017 , 2017
(13 1 C )
Ezh2 2
Histone methyltransferase Ezh2 protects mice against lethal post-influenza

pneumococcal infection. 57 ( ) 2017



@)
)



