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PRSS2, PRSS3-v2, hPRSS3-vl)
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IAV-HA
HAT  TMPRSS2 TMPRSS4

cDNAs

)
I~V
PRSS3-v2 PRSS3-v1)
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(HAT TMPRSS2 TMPRSS4)
Real-time PCR

(PRSS1 PRSS2

)293T EK-vl EK-v2 hPRSS3-v2
(293T-EK-v1
293T-EK-v2 293T-PRSS3) 1AV
1AV 1AV
) in vitro EK-vl EK-v2
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293T-PRSS3
GPR-pNA
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RT-PCR  HUVEC
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2008 1

82
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(1)2008-2010
(2)2011-2013

B1, B6,
L 24
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appearance, BTA) B1
10mg/kg, B6 20mg/kg, L-
30-100mg/kg
ICU Flu
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pH,
Pa0,, PaCo,,
ATP
EDTA - 20
24
APACHE 11
Flu
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ATP
AMERIC-ATP Kit
LDH
CRP IL-6 1IL-33 MMP-9 TNF-
a ATP
ATP
SRL
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Toll-like Receptor

CPT2

CPT2
invitro probe assay

Fibroblast B
in vitro probe (IVP)
assay IVP assay
B
B
41 33 37
IVP assay
B B
B
B
5SmM 0.3mM
7.5 mM
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) vitro U937 1AV
TPCK (TPCKT)
N -
(NAT) 30 65-kDa
1AV-HA, 25-kDa
1AV-HA, 1AV-HA
PRSS3-v2 EK-vl EK-v2
1AV-HA
PRSS3-v2 EK-v1
EK-v2
65-kDa  IAV-HA,
25-kDa  TAV-HA, 1AV-HA
TMPRSS2
TMPRSS4 HAT 1AV-HA
PRSS EK
1AV-HA
1AV
3.
B VE
B

24

VE
B
1AV HUVEC
B
1.8
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B GSK-3[3
1AV
phospho-GSK-33
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B
GSK-3p3
PR8
3
NP
2
3
B 2 6
phospho-GSK-3
B
4.
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(5.65+ 5.55) 16

(1.65+ 1.01) ATP
23
ATP 13 marker
(5.65+ 5.85) A 5
B 3
AESD 3 B1, B6, 4
L 2008-2013 5 PCP 1 CVD-IP
(1)2008-2010 (2)2011-2013 2 1 1
3 1
B1, B6, L IL-6 MMP-9 TNF-a
AESD
ATP ATP-lactate energy risk
AESD score A-LES
2.00 B
2
91.7 404 A-LES
ICU Flu CRP IL-6
Alarmin
APACH 11 ATP A-LES
1)
ATP
ATP  (A-LES, ATP-lactate energy risk 2013-2014
score A/HIN1pdm09
APACH 11
24
APACHE I Toll-like Receptor
Flu CPT2
Alarmin
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Flu Alarmin
— — Trypsin, MMP-9

Pyruvate
Dehydrogenase Pyruvate Dehydrogenase Kinase 4 (PDK4)
PDK4 PDK4
20 100%
PDK4 Diisopropylamine Dichloroacetate PDKA4

Carnitine Palmitoyltransferase
1I(CPT 1)

CPT 11 CPT 11

CPT 11 SNP  30-40
SMART AMP
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Pyruvate dehydrogenase kinase 4 (PDK4)

ZERHAL TS, b EEERIC, @
PDK4
diisopropylamine Dichloroacetate
(DADA) & DFHIZh AR A feat L 7=, @ DADA
50
DADA
PHEAIOMRR & FEhi L 7=, @

PDK4

Cannitine Palmitoyltransferase
(CPT 11) SNP

CPT 11 SNP

CPT
11 SNP @

-30 -

CPT Il SNP

C57BL/6CrSIc BALB/c

Influenza A/PR/8/34(HIN1)
DADA
20

DADA PDK4

Fibroblast CPT 11

SNP

@ 0

DADA

2-3

20 120 PFU 10
(1200 PFU)
DADA

DADA 50%



mg/kg/day)

DADA

PDK4
DADA PDK4

636.0 pM

(10
70%

data not shown
DADA
100%

IG, = 50.9 uM
PDK2 Ic, =
PDK4
PDK
Dichloroacetate (DCA)

IC, = 57.8 uM (PDK4) IC, = 676.0

uM (PDK2)

ATP

PDK4

Protein Kinase

PDK4

100

PDK4

KIS-012 (Vit K3)
DADA

CPT 11 SNP
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Cannitine Palmitoyl-
transferase (CPT I1) SNP

12

CPT 11 SNP

[c.1102 G>A (p-V3681)] (heretrozygous)
[c.1102 G>A (p-V3681)](homozygous)
[c.1055T>G (p-F352C)] (heretrozygous)+
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B Preincubation at 37°C Preincubation at 41°C

Fig 1. CPT |l activities and thermal instability in CPT Il-deficient fibroblasts. Fibroblast lysates were

pr ited at 37°C or 41°C. Enzymatic reactions commenced by the addition of substrates at 37°C. Data
are the means of five separate experiments. The average of three independent experiments is shown + SEM
(*P<0.05).

doi:10.1371/joumnal.pone.0119936.9001

CPT Il SNP

o)
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CPT II Protein level (%)

F352C(Hetero)+V368I(Homo) V3681(Homo)

gidia 0 d
’m b 18 B v 8 5 12 18
. SR R  Time ()

Pulse-chase (left) and half-lives (right) of control and variant CPT Il in fibroblasts. Cultured fibroblasts were pulse-labeled with L-[>5S] methionine
for 2 h and chased for 0, 6, 12, and 18 h. CPT Il from fibroblast lysates was immunoprecipitated with anti-CPT Il antibodies, then subjected to SDS-PAGE
followed by autoradiography. () control, ([J) V368! (homozygous), (4 ) F352C (heterozygous) + V368I (homozygous). The average of three independent
experiments is shown £ SEM.

doi:10.1371/journal.pone.0119936.9003
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ICU (ATP)

ATP A-LES ATP-lactate energy risk score

ATP A-LES

ATP
ATP
APACHE acute physiology and
chronic health evaluation 11
SAPS simplified acute physiology ATP ATP/

score ATP-lactate energy risk score

A-LES
APACHE 11

ICU 24
pH, Pa0,, PaCo,,
ATP EDTA
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24

APACHE 11
-1
24 APACHE I
1. ATP A-LES
1 ATP
A-LES
ATP
ICU
ATP
10g/dL
2
ATP
A-LES
0.43+0.13 vs.

0.40+£0.28 9.6£8.6 vs. 16.8+17.2

2. ATP A-LES APACHE II
3 ATP A-LES
APACHE Il
M
3. ATP A-LES

ATP
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2 ATP
A-LES

ICU

17 4

A-LES

ATP
A-LES

APACHE I
ATP A-LES
APACHE 11 0.801 ATP
0.279 A-LES
0.941
6

A-LES

ATP

ATP
ICU
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ICU
A-LES
ATP A-LES

APACHE 11
24
ATP A-LES

A-LES

ATP

APACHE

ICU
APACHE 11

ATP
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Survivor Non-survivor | P value
(n=74) (n=18)
66.0+14.4 66.3+10.3 918
C = ) 45:29 7:11 115
APACHE II score 18.3+8.1 27.7+10.6 .000
17 4
10 0
8 1
6 2
8 0
22 1
0 3
3 7
2 ATP A-LES
ATP/Hb*10 A-LES/Hb*10
Survivor 0.43+0.13 | 0.47+0.15 | 0.05+0.14 | 9.6+8.6 4.6+3.3 -4,9+8.0
Non-Survivor | 0.40+0.28 | 0.39+0.28 | -0.01+0.16 | 16.8+17.2 | 23.8435.6 | 7.0+20.2
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(IFV)

ATP
23
marker
(1)
ARDS IL-6 MMP-9 TNF-a
(2) ATP ATP-lactate energy risk score A-LES
2.00 B 2
(3) A-LES CRP IL-6
(4) ATP A-LES
A-LES
A. Flu
2009 alarmin
A/H1IN1pdmO09 Flu
ARDS alarmin
ATP-lactate energy risk score (ALES)
(IFV)

IFV—
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2.00

ATP B 2
ATP 91.7 404
AMERIC-ATP Kit ,
A-LES
CRP IL-6
LDH
CRP IL-6 1IL-33 MMP-9 TNF-a
ATP ATP A-LES
ATP
SRL
D.
SRL Chida ICU
ATP
Lactate/ATP Ratio A-LES real time
Chida J, et al. Blood lactate/ATP
ratio, as an alarm index and real-time
biomarker in critical i1llness. PLoS One
C. 2013; 8: e60561.
A-LES
23 limitation
marker A
5 B 3
4 5 PCP E.
1 CVD-IP 2 1 ATP
1 1 A-LES
IL-6 MMP-9 TNF-a
F.
ATP
ATP-lactate energy risk score A-LES G.
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1. K. Taiima, K. Miura, T. Ishiwata, F. review.

Takahashi, M. Yoshioka, K. Minakata, A. 6. S. Sasaki, Y. Yoshioka, R. Ko, Y. Katsura, Y.
Murakami, S. Sasaki, S. Iwakami, T. Annoura, Namba, T. Shukuya, K. Kido, S. Iwakami, S.

M. Hashimoto, T. Nara, K. Takahashi. Sex Tominaga, K. Takahashi. Diagnostic

hormones alter Th1 responses and enhance significance of cerebrospinal fluid EGFR
granuloma formation in the lung. Respiration mutation analysis for non-small cell lung cancer
2011, 81: 491-8. patients harboring an active EGFR mutation with
2. K. Muraki, R. Koyama, Y. Honma, S. leptomeningeal metastasis following gefitinib
Yagishita, T. Shukuya, R. Ohashi, F. Takahashi, therapy failure. Respir Investig 2015; Manuscript
K. Kido, S. Iwakami, S. Sasaki, A. Iwase, K. under review.

Takahashi. Hydration with magnesium and 7. , , ,
mannitol without furosemide prevents the : , : ,
nephrotoxicity induced by cisplatin and L, , : 7
pemetrexed in patients with advanced non-small PCR

cell lung cancer. Journal of thoracic disease . 2013; 2:
2012; 4: 562-8. 79-84.

3. T. Mori, K. Tgiima, M. Hirama, T. Sato, K. 8. , : ,
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2013; 5: 145-8. : .
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Nakazawa, S. Sasaki, K. Shibayama, Y. 11. , , ,
Arakawa. Successful detection of : , , ,
blaNDM-1-harboring but modified Hodge , . ICT

test-negative E. coli by modified SMA-Disk . 2014; 17
method, and first characterization of 25-31.

XDR-klebsiella pneumonia harboring blaNDM-1
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Fexofenadine EGFR TKI

interstitial lung disease .
53 , ,

2013.04.19

2. : , ,

Aspergillus lentulus . 87
, 2013.06.05
3. , , ,
. PMX-DHP
amyopathic
dermatomyositis
1 . 205
, 2013.07.13
4, , , ,
ICU
2 Acinetobacter
Baumannii :
61 ,
2013.10.10

5. Yasuko Yoshioka, Shinichi Sasaki, Kei
Matsuno, Ayako Ishimori, Yuta Nanjo,
Humihiko Makino, Keiko Muraki, Shigeru
Tominaga, Kazuhisa Takahashi Two
Cases Of Rapidly Progressive Interstitial
Pneumonia Associated With Clinically
Amyopathic Dermatomyositis Successfully
Treated With Early Intensive Therapy.
18th Congress of Asian Pacific Society of
Respirology, Yokohama, 2013.11.12

6. , , :
) ) ART
HIV 21 . 27
, , 2013.11.20
7. ) , ,
10 HIV
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8. , , :
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10 y ] ]
Acinetobacter
. 29
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44
: , 2014.02.22
13. , , ,
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3 . 54
: , 2014.04.25
14. , , ,
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. 209
: , 2014.05.24
15. , :
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from onset

1 AR )L T4 39.7 alive
2 BT 1 AR T IL T ﬂ;ﬁ M 38.2 - alive
oM 35 4 AR T I I Y 4k M 39.4 - alive
N w31 3 ARSI T P M 38.7 ) B
O F 19 2 ARL(L LT 3% M 38.7 - alive
N m s0 2 B JIL Tt AR I 39.1 LK alive
M 74 9 B JIL T AR I 38.3 COPD alive
El 5 = 1 B JIL T 243k M 38.5 - alive
L m ea 7 i 9 BREA LI % s M ? - alive
BTN ™ 66 9 fie 25 BRI 2 s M 36.7 - alive
U OF es 12 = R E I AR s 37.3 - alive
FEl M 80 1 AN T ISE % COPDEMEE T S 37.9 COPD alive
T om0 12 IPF2 i 1 2 o3k M 36.9 RA alive
P m os3 5 IPF& 1 2 ARE s 37.1 P alive
T M 80 20 IPF& 1 2 AR Vs 36.7 IPF dead
16 VI T 7 £NSIP & f 128 2 ARE I 36.4 fNSIP alive
M 69 2 CPFEZMEIST (HiFi%) AR VS ? CPFE dead
112 I 5 PCP. ARDS AR Vs 36.6 fNSIP dead
10 NV I CVD-IP Sk M 36.5 P alive
120 [N 19 MPO-ANCAFs 1 [l 2 1 i 4 sk I 37 P alive
om0 B s M 36.8 - alive
22 VI 10 VAT BRI AR I 38.3 - alive
oM a0 Hi P i 3k I ? LK alive

*Severity: M; mild, I; intermediate, S; severe, VS; very severe

1. marker
CRP (mg/dl)
o¢4 o o0 —geo o o
0 5 10 15 20 25
LDH (U/L)
o0 ® ® °

100 200 300 400 500 600 700 800 900 1000
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A-LES
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*Severity: M; mild, I; intermediate, §; severe, VS; very severe
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FluAlarmin

CPT2 Toll-l1ke Receptor

TMPRSS2

50 100ng/ml
IL6 IL6

D
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2)

Alamin

3)

FluAlarmin

PMRSS2 HAT

D

1-1)

1-2)

1-3)

Flu

Alarmin
Flu

2)
Flu
Alarmin

3) D 2
Toll-like Receptor

CPT2
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CPT

4)
ELISA
4-1)
D
2013-2014
A/HIN1pdmO9
SV40 LargeT
4-2)
Toll-like Receptor
PRSS3
CPT2
3
RS
2)
3
4-3)
Sv40  Large T
TMPRSS2
Large T
c-myc H-ras
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IL6

Flu Alamin

3)

Sv40 Large T

IL6
in vitro,
in vivo
1

4)
TMPRSS2
26

ELISA

1) NishimuraH, Okusa. A verification of
an overestimation of “deaths associated
with influenza pandemic of 1918-1919,
Japan” claimed in a demographic study.
JIID, in press

50 100ng/ml

I1L6
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2) Katsushima Y, Katsushima F, Suzuki Y,

Seto J, Mizuta K, Nishimura H, Matsuzaki 9)
Y. Characteristics of mycoplasma

pneumoniae infection

identified by culture in a pediatric clinic.

Pediatr Int. 2014, 57: doi: 10.1111/ ped.

12513

3) M Yamaya, LK Nadine, C Ota, H Kubo, 10
T Makiguchi, R Nagatomi, H Nishimura: .
Magnitude of influenza virus replication

and cell damage is associated with 2014, 4:
interleukin-6 production in primary 39-41.
cultures of human tracheal epithelium. 11)

Resp Physiol Neurol. 2014, 202, 16-23.

4) E Hatagishi, Okamoto, Ohmiya, H

Yano,T Hori, W Saito, H Miki, Y Suzuki,

R Saito, T Yamamoto, M Shoji, Y

Morisaki, S Sakata, H Nishimura. .
Establishment and Clinical Applications of ,2014, 39: 379-383.

a Portable System for Capturing Influenza

Viruses Released through Coughing.

PLOS ONE, 2014, 9(8),

€103560. doi: 10.1371.

5) Yamaya M, Nishimura H, Nadine LK,

Ota C, Kubo H, Nagatomi R. Ambroxol

inhibits rhinovirus infection in primary

cultures of human tracheal epithelial 1) 685769
cells. Arch Pharm Res. 2014, 37: 520-529. 2015 1 30

6) Yamaya M, Nishimura H, Nadine L,
Kubo H, Nagatomi R. Formoterol and
budesonide inhibit rhinovirus infection
and cytokine production in primary
cultures of human tracheal epithelial

cells. Resp Invest. 2014, 52, 251-260.

7) M Yamaya, L Nadine, H Kubo, K Saito,
R Saito, H Nishimura: Effects of 3) 5531340
neuraminidase inhibitors on the release of 2014 5 9
oseltamivir-sensitive and oseltamivir-

resistant influenza viruses from human

airway epithelial cells. J] Med Virol 2014,

DOI: 10.1002/jmv.23974.

8)

2) 5618169
2014 9 2
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B invitro probe
(I1VP) assay
B B
B
B
B
B B
B in vitro
probe IVP  assay
B
B B
in vitro probe (IVP) assay B
B in
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vitro probe (1VP) assay VP assay

Palmitate (C16)
leading

| —

X cultured cell

Crluagse hnw
Ity qerd Tree

Carontioe ey lwd

block | block |
et L (f-oxidation}
! — F
I I
h | L]
C10 [og [ Acylcarn
c8 C14 itines
CB c12 (MS/MS)
Cc4

In vitro probe assay

ML B M
c4, C6, C8, C10 B L
C12, Cl14, Cl16 MS/MS
41 33
37 IVP assay B
B
B 30
B Shiota S, et al:
Pediatrics, 2010;25:e951-e955
1

B

5mM 0.3 6

mM 7.5 mM

IVP assay
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6
@ )
2
@ ) L
26 )
Shiota S, et al: Pediatrics, 2010;25:e951-e955
2B C4 C6 C8 C10(
IVP assay B VLCAD 2C Cl12 Ci14
C16
IVP assay CPT2 2D
B C16
2 2A IVP assay B

C2
MCAD
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nmol/mg prot
A ig: €2 Palmitate
30| I (load)
% 20/
10 = ]
g ©C2 C4 C6 C8 C10C12 C14 C16
50| cs
B 40 c4
=, 30
MCAD X i84E ol cé
10
0 C2 C4 C6 C8 C10 C12 C14 C16
50
C 40
RISE "
VLCADR{EIE
o c12 C14 46
N |
C2 C4 C6 C8 C10 C12 Ci4 c16
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4L 3L B M iiE
o3
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2 1VP assay B
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33 ( ) 37 41 (
IVP assay
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A control B CPT2 deficiency
40 40
30 30 e
20 20 |7 sre
41°C
10 i 10 %
0 ‘; N1 CHC] ., e R - (= .&;
C2 C4 C6 C8 C10 C12 C14 C16 C16 0 C2 C4 C6 C8 C10 C12 C14 C16 C16
-OH -OH
C vLcap deficiency D TFP deficiency
40 40 { I
30 30
20 20 [f |
10 10 || 2
% o+ s mX I:gs3 *
0 0 = e
C2 C4 C6 C8 C10 C12 C14 C1€ C16
-OH -OH
E GA2 mild F GAZ2 severe
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20
10
0 & X
C2 C4 C6 C8 C10 C12 C14 C16 C16 C2 C4 C6 C8 C10 C12 C14 C16 C16
-OH -OH
3 B IVP assay
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IVP assay 4
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8 /
2mM

5mM *

* % *=[I
o cen ol el ol _a A
ca

c2 C6 C8 Cl0 €12 Cl4 Ci6
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CPT2

-CoA

VP
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Naki M, Ochi N, Kato Y'S, Purevsuren J,
Yamada K, KimuraR, Fukushi D, Hara S,
YamadaY, Kumagai T, Yamaguchi S,
Wakamatsu N: Mutationsin HADHB,
which encodes the -subunit of
mitochondrial trifunctional protein, cause
infantile onset hypoparathyroidism and
peripheral polyneuropathy. American
Journal of Medical Genetics A 164(5):
1180-1187, 2014 (May)
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