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[1] Subhawat Subhawa, et.a/ “Suppressive Effect and Molecular Mechanism of
Houttuynia cordata Thunb. Extract against Prostate Carcinogenesis and
Castration—Resistant Prostate Cancer’ Cancer 2021, 13, 3403.
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2 Yk : A Cas9—transcription factor fusion protein enhances homology directed repair
efficiency (JBC 2021, 296, 100525)



Sdf4 is potentially involved in aging-related immune phenotype in

regulatory T cells.

Department of immunology Aoki Hattori (No.66)
Background and Aim
Aging of the immune system increases the risk of serious infections, autoimmune and
chronic diseases. CD4" Foxp3" regulatory T cells (Tregs) play a key role in
maintaining immune tolerance and homeostasis with immune suppressive functions.
These days, accumulating evidence suggests that aged Tregs are more proliferative
and activated than young Tregs, suggesting that this phenomenon may contribute to
the pathogenesis and progression of age-related diseases. However, the molecular
mechanisms of such age—associated changes in Tregs remain unclear. In this study,
we attempted to elucidate this unknown mechanism based on single-cell RNA
sequence (scRNA-seq) analysis.

Methods

We used scRNA-seq datasets which focus on transcriptomic changes associated with
aging in mice to identify differentially expressed genes between young and aged
Tregs[1][2]. Identified genes were cloned from c¢cDNA derived from mouse CD4" T
cells, and these genes were inserted into adeno-associated virus (AAV) vector
encoding the Thy—-1.1 gene to distinguish non—transduced cells. To transduce these
genes, CD25" Tregs were purified from mouse CD4" T cells and cultured in the
presence of anti—-CD3/CD28 antibodies and IL-2 for stimulation. Target genes were
delivered to cultured Tregs using the AAV vectors. Transduced cells were analyzed
the expression levels of CD62L, Ly6C, CD49b, and CD146 as young Treg markers[3]
by flow cytometry.

Results

We identified Sdf4 as an up-regulated and KlIf2 as a down-regulated gene with aging
from scRNA-seq data analysis. Appropriate Treg—culture conditions for gene
transduction were investigated and gene delivery capacity of produced AAV vectors
were verified using EL4 mouse T-cell lymphoma cell lines. Subsequently, gene
transfer to Tregs was successfully conducted. While KIf2 transduced Tregs did not
change the phenotype, Sdf4 transduced Tregs exhibited reduced expression levels of
age—dependent down-regulated molecules, such as CD62L and CD146 (Fig. 1).



Fig. 1 Expression levels of CD62L, Ki-67, CD146, CD49b, and Ly6C in Sdf4*
Tregs (top) and KIf2* Tregs (bottom) in comparison to Thy-1.1* (control) Tregs.

Discussion

These results indicate that up-regulation of Sdf4 has some effect on age-relate
phenotype. From previous studies, SDF4 is a calcium binding protein and a positive
regulator of calcium—calcineurin—-NFAT signaling pathway which is important for T
cell proliferation and activation[4]. This pathway could potentially explain the
observed changes in the Sdf4—transduced Tregs such as reduced expression of CD62L
and CD146. There are no previous studies on Sdf4 and the aging of the immune system.
In summary, this study implies the age—associated up-regulation of Sdf4 is involved
in the aged phenotype of Tregs and furthermore, in age-related dysfunction of the
immune system. From now on, we would like to repeat similar experiments to confirm
reproducibility and investigate more efficient methods of introducing genes into Tregs.
Our future goal is to clarify the mechanism of Sdf4 regulation and its immunological
roles in Tregs.
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Cellular senescence of B cells and dendric cells in the liver of

aged mouse.
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WCHERALET, URY —2DIEMNILEINDZET, CovS OEAENIHISIE
?“ fla:iui%@ CovS—-CovR IX, NADase a2 —R 3518 n T ORBEZMEH L TWET,
ZOMHIAEEINDHIET NADase OEADEMT5H, LWV T, ZHEUR Y —
PG EMEFRLE T, (X3)

%] 3 : U Y — SRt O R 22

NG OB IELWONEREET DX, 3. tAEMEZ M ZTZKED CovS D
FEABOBAERRDOLENHDHEEZ TOVET, ZHICEVEHI AW E T Covs DFE
ENRENLSSWHITHI S TWDED N 00 ET, Bl 21X, CovS 2% <l T AW E
IZFB W T, NADase DFEAE &N ML TCWAEE, Z“SDHDOURY — MMz EA ITHZ
LDO—DhR0E E,

<& LWk >

Proc Natl Acad Sci U S A. 2014 Apr 29;111(17):E1768-76.
Int J Microbiol. 2022 Oct 26:2022:4767765.
Jpn J Infect Dis. 2024 Sep 19;77(5):247-252.



SpeB D¥ESIILF FERDOR B I D

MEF BRI (No.93)
. e HAY

—IRANHE DMEPNIAR AL TLD & A P ERIT I AE N TR~ RIEUEZ AR5,
I ER DN LA NI ~IRIE DX, BL T U ENAA X EWVIBEH DRSS B 5 LT
5, Streptococcus pyogenes D BIFERIBRIL ML AE DD
DI FERZHI I E A FF O LA S Tna(1),
BLIFUENVARX DFEE DO B L ST
LTS EE R MIREEL TWLO0 Rt Z T 57

\ZHEBREIToT,

2. ik

55 FRKIE SF370. 1529, MDYK., GT01 T, SF370 ¥kiL7 / k02 FEEIERIEL T, 1529,
MDYK, GTO1 IZEELL CHEUERZ 5| X 2 T BUERER CTH D, MEE Falk B OBF 7245 Tl
BIERRROEEEE FIE I3 P EROBZIEZME] A0 )T — X2 &5 D, FZ T T ENER
BRDGyhA R E I EF B LT,

YU R IR RIS OISR T, A L RIS G L QO DD R HERR T DT
DITIEWIY RIELAT ST, TDZ L NTEITH A T OMEHOME AR T 272DV F o7
Ty N T o7 FEA T DREBIC LA A X BELET D TIHR g

EZ OIS NAL 7T D AALMAMWGA 2 L

7=

WAZHF R ERZFR LU 72, HL60 Ve b SEERTE A i (i B S la ik 2 DMSO <> ATRA
THIBLL ., 4FHFERDRE &R I /b SE 7=, NBT iZ2oik Tl HERDRE I &2 FF i fEIC
725 CNDE R LK B DR A T VAR LTZ(2), NBT B2l Ball/enimmibk$E
EIETD,

3. fER

WU T2 REITE BT ORE R, SpeB 1280 o7, 3T BRI W o 37 E LRt
L72Tesh | Gy o S ISR T D280 0o
770 F7=. SDS-PAGE @ SpeB LW\ I3 WA L /XTI E DI
RERUALE ST Y WL S LT, D FED, BEHDR S



L CWBHEZ L 77 E 1T SpeB Th-o7=, T ERL7=LD
(CBERIRRILEL 7 F U VAR X OFEGIT OO B %
KIFLTWAEE 2 77, SpeB IZHEA L TWBRE N LA A X T2
LB X IRDEREIT T2,

T o T OPEHOM R A MRS 27201
LT T b T,
AALMAM,WGA D SLT728 | SpeB
IZITNVAAX DHEIEL TV DR T
77

IR ERDOFARU DN T, A ERIE HL60 %
DMSO K> ATRA CHili#z L TofbEd 7z, NBT
TR TR K 3 DR A A B D AFHER
DEEN L OMIRAIZ 72T Z L AR LT,

4. &

A8, S.pyogenes DEEFEE FIENG SpeB MG CE 7z, FiF P EROFHRINTXT, 5% DERR
TIZ SpeB LIFHERD~ A7 —ar DEBREITS T,

Pl

SpeB (THEZ L /RIETHY, NAAX DFIET DIEMN o1z, 1203, FEBIEREE . BIERE
IO TILAA X DELEL T2, SpeB 2L 7B LA A X EZ L 2R DO RITADNED>
ORFEDFE AL OB AREMENRSHY , ZIUnBL 7 F U DO B R 5.2 THADO T2
MEZEZ T,

5. & Hk

1.Imai T.(2018) Lipoteichoic acid anchor triggers Mincle to drive protective immunity against

invasive group A Streptococcus infection

2GR 43% 45 (199944 H 3&17)



ABEVUVEREICBITAEBRIEL AN REEICE 528 EFH & K+ ChIP

7y AL o TRIESNIZRE T O
MEY 4FEW (12%), IWARKH (85%)

(B, 3 5

A FEV UV ERE IXBE B R E OJR K B &L CHEH SILTW D, G E B34 ~ 1
IMLTERY, 2023 (1T E K L2 FH LI-, 2024 TS5 # ML, 11 H 3 B BLE,
YL E BT 1669 N Lo TWW5,

JE YL IE IZB WU, M E R o9 R AE S s SR OB EERE N E E THD, Y BEHE
BEAE L L CRBIL K ZEZRZITIUD ETHBIL AR AN K T LN, FH kS~ 77—
DHIEZARRETLHE, 773 — 2N TBALKFBEZHE L, ZEITEH, 2ol
BT AR - E I L TBIL AN AZEHENTWNWD, TDOO AR T5720 DA
H= R LD E DEFILS>TEETHY, LA 2D — > THLHIB BV K FITx 7
DR AZDWT, B# F 5K 10 DR BLAT = X LB T 58 58 03 1T H AL TE T2,

A BEVUHERE OFEL ANV RSB W50 352 LT, 9 U O G iE 12 DWW T o B
fEDVEED, F TR IR IE DR B ORI H 5 T AR R H 5,

B 1 H:O- WM A 55 28 1235 1T 514 5l D # &t

M1IFEZNETOERME R THD, A BELUVERE TII7 AT ICE > Tl s 1712
BEDPEREOLNTEY, 777D FTHICENTHAE T ITIWVTNOEEEREG K 22 —K
THEIR T THD, wild R EEE BT R 1D /w7 T U MEZNE IOV TER & 7218 R
bk BIREICBIIDHEEZT 722 A, EOETHIE BRIV K IR E D & WVIEE B bl
DN SNDZED oy Tz, £, [A Uil EE AL 7K 55 1R B T wild BRI b~ Tl 5 3 Hi
KD 7T MED I ISEEHE DI D RN K EL > TWDZENDND, L EDZEn
O, ZNHOHEE B FHHI K 7 2 E B AK FHEPUEICE 5 L TWAZENR R I T,

FRIZB AL K BHPIE~OR 50N W R BND spy1259 BEODY spyl1386 7
7y 7 LT ChIP 7yt A%{T -7, ChIP 7vEAITLk-> Tl B K 256 & 9 28z
FHEFEIETAHIENTE, S BEIOHFFE TiE, ChIP 7y EAIZL->THESNE R 2
FEERICE B K BRI ICE EL TCWAO0E2H 522 B EICERZIT T,



start length fold_enrichment Gene
spy99 100384 194 5.85553 rpoC
spy]_83 168764 335 20.424 non-cording region
spy914| 760461 195 6.19581 hylA
spyl156 | 868130 316 10.0862|  non-cording region
spy1164 957587 742 6.85284
spy1250 1031558 193 5.33128 -
spy1281 1056134 194 6.48399 inlA
spy1684 1361920 279 12.473|  non-cording region
spy1903 1584604 216 4.98032 -
spy1656 1376471 173 5.18719 non-cording region
spy1914| 1597093 222 6.13326 -
spy1918 1602502 229 5.76472 -
spy1386~ 1384 | 1076578 1147 17.6408 non-cording region

2 Spyl1259 LT Spy1386 (ZEH 3% ChIP 7wt ADfE R

()

ChIP 7y tAI Lo TRIESINTZ B D /v I T IMEE A BEL Y EREE o B i 7R
THD 10-852H WTIER LTz, TERRLTZRRIT spyi386 \CBRT 2 Aspy1385, A
spy1384, Aspy1385-1384 & spyl1259 \ZBAFR D Aspyi83, Aspyl156, Aspyl1684 T
b5, (¥ 2)

WITHER LTz /o7 T O MEZ I WT, il B b KB IINE R EE i E CTOWIE O FH %
ITolc, TOFEBRTIT, a2t KFBIRE (0%, 6.00X10° %, 6.75X10° %,
7.50X107° %, 8.25X10° %, 9.00X10° %, 9.75X10°* %) ® BHI 7L —hr&{ERKL,
FIIC— WS B LIZE A 8~10u L F L7, 2Dk 24 FFE T LICHBIEE 1L, 120~168
RE ] 2% I R E LTz,

SO AL K BIWRMOWEARE: L THRIER O FZBREZIT o7, ZOFEER Tl @b
KEEENRO0 %.6.00X107° %. 6.375X107° %, 6.75X107° %D BHI KK EZER L.
BHI ¥ 4mL [ZH R 40 u L 202 T 24 B % o OD #&HHI L7z,

BT, 10-85 LIIBIOBIGERIE THD 1529 BREZHNTH /v 7 T I MEZERL . 18

At K ZIRIMOEREM DO EREZIT 7=,

(Gt )

X3 H.O.MRME: #3175 10-85 3k KO ¥R a5 (1386 EA4%R)

WERAL K FBIRE D 09D TIIWT OO R EHEIEL Tz, — 5 T, \mg
ﬂ:ﬂm%/;af“# WESHECIE, 2 B wild #RICHERT /o7 7O MEDO R FIXE FLT
Wiz, (X3)



X4 H.0WEMEHIZ 35175 10-85 HI 3k KO ¥R #g 5 (1259 BA4R)
1259 BI4% ORED B BE AL /K 32 FE A 0% D 12 1 TIE VT O BE S [6] F2 B HE 5l LT U

o — 7 TCOmBRAb K FE IR E A E W LTI, £ B wild BRIZH T/ 77U RMED
FEHEITE TL TV, (K4)

X5 H.0WRMEEHIZE1F5 10-85 H 3k KO BkoasE (F&8)

BHMEZEL72DIAT 2T Z R THRBRORE REHFLIENTETZ, (X¥5)

X6 10-85 I EKOE DR A 5 #& Ot F X7 AR ICBITHE D R

AR Z AW HZBRIZB W T, WT oK THil BIb /KB IREDNE DT
FERINE SNDZEN Do (X6), £, [F Ui B 1k 7K 38 1R B2 31 5% £ % Lh g
THL. 7T UMETIE wild BREVBE OB D ZRKEL, AEENRBOLNDILDL
FLELE(KT), AEZITREZITWVD,. 5% T eholcbDr A EEZHVELTE,



X8 H.O.RME: 2k 1F2 1529 H 3k KO Bk o B 5l

1529 BRI KD /w7 T O MMEZRZ W EZER TlE, Aspy1386 B ONA spy1259 @ HEHE M
wild R ELE XTI F 3252 R TE7/2, LU IEZDORIZEI LTIk, wild £k & BH 7
IREWEBLETLZLIITE R o7, (K8)

Gt w5 5%

3~ 7 OFEBFE RS, ChIP Ty A Lo TRE S-S 1 23 Be bk &
BHIEICE B L TWAZEN /RIBINT, — 5. 1529 H KD A W2 B 134T - 7211
B b 7e<  ChIP 7y AICL> TRIESNIZBAR T O /vy 7T I MROFE T MR T 15
TR 10-85 KA RDOMEINARH THD, D7D, 1529 HRKRDOFERZ VIR L
720 EPDOBIER KA WIZEREIT IV T ILENDHLEE 2D, Fio, 4 HEGH~
2B AnF R —R T 5867 ORESLT U HBREKFRPIMEICEIEELTHDLD
A0 Spy1259 R° Spy1386 72 & DR B Hi K 23A 4 (2 ChIP Ty &AIZL-
T E SN BB T ORBEZHEHL THDONEF RV TLERETIOILEN DD,

(%% 3CHK)
P TR (2021)  BRYERRAE W 225 14 JR



Pannexin3 & P2X4 Z B2 UT= B ZEH 45 L 181 A% oD fR R

IR
WK 57
FHEE 64

Tx

H AR CILAE ., B E LI VB HERIED B BEINL TS, BB, B b
LN BRBOFRIGRIEL R T 2ZLIIA R IVEEITRLHEZ X DILD,

BIEREIE, F'ﬁ%%ﬁ’%fﬁﬂiﬂ’jm%@ﬁﬁﬂ%%ﬁﬂﬁiﬁiﬁf%%i@ﬁéﬁb GER RN C/\H:?Zo
TETHEEARK T HIETHD, EFREERICIE, BiE FEMIICBIT 22 N6DEE
HETHY, P THEEIXATE ?Fr{ﬁﬂiﬂ’ﬂ@ﬁj\ﬂ: (B U, B3R biE, ATP LB EL’C
WAHZEDNRIBEIN TS0 | ZIUCOWTRRETT 52 & LT,

AE 2RI 2355k 9- 51213 E 4, Pannexin VX° progressive ankylosis protein (ANK)
2 vesicular nucleotide transporter (VNUT) 3728 D455 i & 72 ATP A3Hl s

FITHFHIET D CaZilmT v /LD 1 D ThD P2X ZFERITHEETHIENLETHD, €
LT, P2X ZFEBIEME(LL, Cazt S laNICii AT 52 & CEIFMIE b AMEES D,
B LI E B B L L C P2XT7 X° Wint/B-catenin > 7 V&S LT 9 7oL
MINETHRESIVTODD B HFMIICTRIEHL 5 P2X4 DO LR OFEMITARTZ+
INZIEHLMNIT 2> TR,

HEY

ZNETOMRFNIEY, B IHFMa 5L H6, Milaho P2X4 2 A/ES Ml 1 ic%
B UIREERBLTHZ &“C Caz+> 7 Vil Z T LT/ MR D b 2R 5 rTRetE
RIEINTNWD, o, ATP MO § 5 ~IF v /L Th 5 Pannexin 7 73U —D
25, Pannexind (Panx3) (XH IFMARICRFRANIREBLL | B FFMIR S LICEE THHER
RIFLTCUND, AHFFETIL, Panx3 2B S L7z ATP 723, P2X4 filif% 7 L CF 2RO
T EF G L EIM LB T 5,

Hik
3.1 Mftr RN

~ 7 AFETEE A SEETE F ik MC3T3-E1 fifiid, MEM-a 55H1Z 10% 7R IR i
1%, 100 U/mL ~X=3VU> 0.1 mg/mL AT h~AT U ZIRMUTZIE - TREEL,
37°C. 5%CO2 THERFL 72, S0fkasE Tl MC3T3-E1 #lin% 50pg/mL D7 AL e R
10 mM @ B-ZVtul iz, BELON 10 nM OF 9 A% Z& g Fi a5 b firh ¢
3 HMEZIL 7 AMIESE L,

~ 7 AE B R E TR, FZE RSN A e~ A (C5TBL/6J, 5 i fin) O KERE
REE OFREDHAEL  MC3T3-E1 Mlla L [FERIC 7 A Mo (kEs i TR LT,
3.2 SIRNA &7 Z7XIFN DNA DFZ72 X722 52

MC3T3-E1 #lifinic . Lipofectamine RNAIMAX 3% T, Panx3 (siPanx3) &



P2X4 (siP2X4) @ Silencer Select pre-designed siRNA % —id{:IChT7 A7 =7 a L
7zo 2 hr— L EL T Silencer Select #4717 22> hz—/L No.1 siRNA (siCont)% >
77, Panx3 #H|F B21E Panx3 @ C Kl mCherry Z @& S 7 ARG N2 L .
Lipofectamine3000 Iz HWC—@MEIZ I A7 27 a0 L7z, MC3T3-E1 Hifix
siRNA (4% 30 nM) &7 7AIK DNA (24 7=/ 7L —KT 200 ng/well) Ch7 A7 =73
VL7e 24 REEIfR I, 0 e © 7 B REIEE R L,
3.3 ATP JBIEDWE

3 HpibE 7= MC3T3-E1 #ifldics W\, Hthrh o ATP #JE % Relative
Luminescence Unit (RLU)E L CTHIE L7z, Panx3 &ML, 100 uM & CBX THLE E7-
X siPanx3 DT AT 272 a2 KOBHELT -,
3.4 Real-time PCR

Quantstudio 12K Flex Real-Time PCR v A7 AT PCR Master Mix % CE &=
real-time PCR %177, ‘Mot~ —0— (TN HVERAT7 74— ALP) DiEs T
K177 A4~ —IX. Primer Express V7 7 =7 % Tkt L7=,
3.6 ALP JEHIE

7 B EEE 72 MC3TS-E1 #ifa e N~ 2B kB F Mo ALP &M% Lab
Assay ALP % M HWCTHIELT,

Carbenoxolone (CBX) : Panx3 FHZE#l

BzATP: P2X {&M:ALAl

PSB12062: ##{RH) P2X4 BHEH

FER-BE

~2F v 1L Panx3 Lzl sk ~o ATP 23 Hiia sk ATP Ji fE 28 v B 5%
FRErd 572012, MC3TS-E1 fifinz 3 AWt oss s o ATP R EEAHIE LT,
ZORER, CBX $£ 51280 ATP B EEDJD L7eZ &, B 2230 T Panx3 28 ATP
B E$ 2 ZEAVRIBE T, RIZ, Panx3 # /1 L7z ATP 2 >W TR Gt
T 572512, Panx3 IR BRICEITS ATP HREIC DWW TR, T o7, Panx3 % i
FIFRHSEH LM ATP L EH- L, Panx3 % siRNA T/ v 7% 74 5L/ ]
DBz, 260 FZERE R0, Panx3 I3MIfES ATP 2 O ZARICRS B> T\ D2
EDVTRIBI T,

RIZ, Panx3 &4 L7z ATP S OB MR 5 bIC k3 2 B E it 7572012, real-
time PCR ZHAWTH M5 b~—0—ALP OB EL2ERL-, CBX ##% 545,
ALP BENA EIZIK FLIZZ 805, Panx3 2VE EMIEMEIZE > TWHZ EnvRIg S
7o 512, CBX & ATP 7127 Téh% BzATP D43 5.3 ALP J8H B4 6 Wk L [FI R T
FTEHESE-ZE0 b, Mgt ATP (37 M b 2R E T D FTREME D RS Tz, Zih

OGRS, Panxd MO SV ATP 23E M UIREIZ B> TWA T EAVRIES
iz, F7o, Panx3 FEIHNHIFNEIZI1T D BzATP OFEHZGEL72&Z A, control siRNA
JLE A CRLEL S LT BzATP #5384 ALP 3881 5513 Panx3 Z LN L0 Il <7,

DI, T AKBEE < B DB 7B B B S 3R iR A O OB 2R a1k



1175 Panx3 OEENIEMRFI LT, B #f R E IS 95 CBX #5014, ‘& 2 Mifa 1k
IZfES ALP VEMED FRZ2HBEICHEIL-, 208 Rl MC3T3-E1 #lifaz -5k 5 &6
BRTHHZEND, Panx3 (X EFMABIZIH T2 M EICHEBI 5L T b EB 25
%o Flo, BB K E IR B W TE A IRILIZHEY VoD MEEE IR EIZY D DT U
VLR S YetamTo7-L A, Vehicle BEELESL T CBX & 5 BHICB W T3 A BT
&7z, L EDORE RO EREIE N 2 CTIE & HMIC B8V Th, Panx3 23VE 2EA AT
IHbICE B e B A Refo Rl D RS T,

Panx3 72>HilEfEL 72 ATP 137 Z=ArE LT P2X4 IZfEA L. CaZzt Al NIC i A4 52
ECHFEMBE bR RETHEZ ZOND, MC3T3-E1 Mifldicxf L C P2X4 BH 3K
PSB12062 O#% 5311 siRNA (k% P2X4 FHMNT ALP RBHA2A = ICHfILz,
Panx3 } O P2X4 ZEEINHIFIIC 1T 5 ALP iEHICHOWTHRBILIZEZ A, RS Hrig
L C Panx3 FEIIHFAEIHC B WO TALP IEERFH EITIK T L, P2X4 FEHLENH L Tl
ALP {EMEORUME R 23 BTz, ZHD#EF)G, Panx3 & P2X4 |35 ML (L D12
S CANE A b Y R BT N 1=U NS Y d

BARELAR OB NERICKTT 5 P2X4 O 52T 572012, B4 15.5 HilsD~T A
POEBEL - B B4 PSB12062 & A /0 bah B T A fMEs &R L . A KLUy
DESLHEFLEABIELE, PSB12062 1215 P2X4 [HEIZEVF R EEEITD TN
AR 5T, AKALTEIRO B 2RI T HFI B IR EIEAD LT, ZORE RO EFHK
DFCE NFIZIBW TS, P2X4 2T L7 E ML 5 (bl 73 B 227 4% 50 4 7o 3 T ae
DIRIAIC,

ARAFZE TSN EBREE 755, Pannexind O iiEn7- ATP 13 P2X4 ZiEM ks
BRI L OMREIZ T 5L QDI EDRIBRI N, ATP 4%/ Uiz P2X4DR%RE
TUHEIZ 5B FEMAa s AL HI A 23 | B B 2 PR B AR FRIZ B U D T AR BISE AR Ry &
72D A REMED B D,

Z2E IR

1) Ishikawa M. et al. Pannexin 3 functions as an ER Ca2* channel, hemichannel,
and gap junction to promote osteoblast differentiation. o/ Cell Biol. 193, 1257-1274
(2011).

2) Minashima T. et al The role of the progressive ankylosis protein (ANK) in
adipogenic/osteogenic fate decision of precursor cells. Bone. 98, 38-46 (2017).

3) Inoue A. et al. VNUT/SLC17A9, a vesicular nucleotide transporter, regulates
osteoblast differentiation. FEBS Open Bio. 10, 1612-1623 (2020).

4) Grol M.W. et al. P2X7 nucleotide receptor signaling potentiates the Wnt/B-catenin
pathway in cells of the osteoblast lineage. Purinergic Signal. 12, 509-520 (2016).



M EL L D EKIEIZ LD DRI ~DVEF AN =X 2 F1F 5 TRPC3 DA E
FEP 5 By
10 {(FigfafE 36 IMemE T
T

AR DO IGHETX, A A F v a2 LTSRN 112D A ([Ca*' ) DZARIC KD 5 & X
NDo ZOUHEI, D EEDPEIRIT I A S O kH AT 3 32§ /K TS5 O Mo =
DRI STV D, DSk 2 RO BN, BEAF O EEEE NS AFIET D720, ZivE
THEICAFZES N CE T2 D, 20— J5, #KEICEL T, K EAREREE CL B ez
T INVEA L TE BANFHN T B T IEPHESLS AV TR o 7272 | I EL ~L O K = A faf 23
DO UFEEIRE~LE D INHVEAT2000F 1ZEAE LN TR, YHFFEENBIR LI
Fi KRB EBE A W2 SE A TIFZE T, D E M~ 200 mmHg OFFKIEA RIS, BAZE 7RI
i F1 N2 AR U S5 (FRoK L35 MG ST BN ZE&2HAE L T, 12, ZDIHE T
N o ) B A 1T 35 T BRI S M FE B IR B A A F v XL TH D TRPC (transient
receptor potential canonical) 6 75 B E /2% E A2 R/ L CWODZEE BN LT, Ll&IZIX TRPC6
22 C TRPC3 bR BLL TRV 2, Zhbid~7Tr~—(TRPC3/6) Ik L, #ERETHEE 25N
TW5, ZD72H, TRPC3 & TRPC6 EL[RIARIZ, §f/K LRSI NS 2B 5L TnD ]

REMED B D,

HH
R EICEE O X DAL TR S D i K 75 T MRG0 HE N SIS D AR | Rk
JEZ T =V TRPC3 B 5L TV E - HNTT 5,

MEIRB LU G E

AWFIETIL, K EEZ AW LR DEXHNHEI S E T OHMIaZ) 7 v 24 LCBRITES
K EBAE 2 O T fKEAMBRE TO~Y ALEFHMAEEL Ca* Mooy =02l
ZBLUNLT-, TOFEMRTIEZLITIZRE T,

I L7 FEBRENY), 12591 o ) DR

~A:129/Sv, 9~16 @i, FAER (WT) & Trpe3™ (TRPC3 /v 7T R A AT A

DT R B A A% (Solution A) 1128 mM NaCl, 2.6 mM KCI, 1.18 mM MgSO4, 1.18 mM
KH>PO4, 10 mM HEPES, 20 mM taurine, 11 mM glucose

Normal Tyrode ¥&#Z (NT &#%) : 140 mM NaCl, 5.4 mM KCl, 1.8 mM CaCl,, 1.8 mM MgCla,
5.0 mM HEPES, 11 mM glucose

AN Pyr3 (1 uM)

S~ DRI DL AN D B B

STV BEERNER L2, 20 2EFHE LT, £ D% 2O~ AR AREEEE (o
VINT) BRI S RE L OVME 1R A RERE L | BRI L Cola s 32 - <fif H L 7=, REDAR
DHWITEIC 18G DI =a—TF% AL, 77 R 7#EEEE T, 10 mM BDM %5 ¢
Solution A Z VT 37°CT 4 LT, I, 27— F—E& 7 ur 7 —ENREIN



Liberase B4 VT, 3~6 BT LTz, T D% BER RN CTLALRE 37°CT 10~25
A F 2= g L CLEMInE HBEEL . EBRICHEHL-,

K ETER #2100 FE RGN~ D E K S E B fif

129/Sv ~ ADUAEHIMNETHD 120~130 mmHg 12X L., & fEL U %92 200
mmHg DOF /K E A&~ ABBE LR AIICINZ -, ~7 ABREELLE A fIE NT Wik Cliti
TeSNTFRKRIETF Yo N —IZB AL, HKEBEMEIIZ By M UTo, FiKET v/ N— 21X E XUH
WREMEMERT 70y Fa—7BNEOMHT S TERY, 2 U HifaZ B S5 E 5
WA E (MyoPacer, TonOptix) EFf/KET v N—NOE 2 BB S5 VR (FP-1300,
MELQUEST) | #f/KETF ¥ N—NODJE S ZEFHIT 5+ /2% — (DPS2-AP-M8, SURPASS
INDUSTRY CO., LTD) Z#&fkt L7z, ZL T, XU (1 Hz, 20 V) & 52 TLEAH MR A IS
., K&E FCLEHMEOIMEEDIIE ChHH N arT EOELERE L%, @ifFKE
T (200 mmHg) THRERIZEEER LTz, SBIT, [EEMML CTRRE F THLaAT ROE(LEH
FERIE LT, oYL ax7 RO ZEALORE LFENTIZIX, Fiji/lmage] E5HR T 774V 7N e
FERLT,

LA D G LS T DA K=

TN T IA A= T HLTHTH D Ca? FaRFEEL T Cal-520 acetoxymethyl ester (Cal-520 AM,
AAT Bioquest) % AV 7=, HEEOSEFIIEZ 4.5 mM Cal-520 AM Z& T NT ¥&#E 1 C 20 45 [#
FIRIZTArFaX—rarl, CoP'tamndia AL, NT ik Ttz 30 2y MLz, #
FaN Ca** > 7 uid, BB OFRKIEBASEE CHIE LTz, KT 7128, Cal-520 % 470-495
nm O Thh# L7, 510-550 nm O THHINZE sCMOS AT Thaiz Lz, B
1% 250 frame s TUEEL 7214, Fiji/lmage ] V7 7 =7 Z H T 7V kEE R H LT,

KRR
A EIDOWFIETIT > T EBR ORI R Z LU T ISR T,

WT ~ D210 Z R ~D & gk A fif D TEH

~ U ARBELE MK EZ N2 T2 E DM EDEALZH D78 L Hiid o sl
REDY N aAT Ba LT, RRUEEEFKEAR (200 mmHg), [EAEL% O RKETIL, £
NEH, 1.84 +0.03, 1.84 £ 0.05, 1.83 £ 0.02 pm A B ZAGITRD LR -T2, IRIT, EEk
IKE BRI DI DU F1753E D IO T 20 E T~ DT80 . KEJE MK OVE KT
Bnf | TEFR LR BT D LAY L axT EOEE B LT, KRREERRTEFKITE
BAMERBE Tl 13.1 + 0.04 %D UUHE /1 OB B2 K (FrK T MEGE 713 INEOR) 23 b,
B K E AR A BRI RGBSR TSGR e~ o7, £ DA O &1L,
[Ca>' i DEALICEVAU D728 DFIIND Ca> v TP =2 MM KEE K O E K E AT, LR
% TENENRE LTz, REREIZHATEEKE AR R IR A B Z2IT5R 0 e o7
M, Ca¥'hTL V= hOE =713 4.9 + 0.03 %L TRY | AR itk O RKLETHE Ca? 7
VRO E IR EE IR 5T,



TRPC3 [H AN D% TS VAR 5 7T A 5T S (A

TRPC3 23 ER/K T 3E MEIUHE /1IN S D FE AN E D IO D > T A EFR D729,
WT ~ 7 20D BB L= A#EIZ TRPC3 FHESE (1 uM Pyr3) 2 L7=, Vehicle #f Tl 7/ E#%
SEMEDUHE 1IN, Pyr3 ¥ G-RETIRIHI Sz,

Trpe3™~ DRI~ D B A A i DOIEH

Pyr3 OMINETENED FEE PR 5728 Trpe3 ™~ 7 ADLZE RN & FV Tk L 7% 38 MUY
g TN E D INTEAT D03 Z T~ WT ~ 7 ALl TR DAL B I8 ML
g DEENNL, Trpe3 "~V ALEIE TIEIHIS T, WT <~ AL TR 725
KA Ca? b7 V= hOHING | Trpe3 ™~ AL E T fia Cldfl ST,

EF =3
WT ~ R0 ZE R~ D & gk A fif D TEH

148 PN R S 5K E 2 EIIN$ 2 8K F v L 2 LI K OB BN U TR N O K A3k H
SN HIABEDN NSRBI HAENBD Y, LovL, ABFFEOmE K ESM T, ik iED
P axyT BEOZELITET T, MRE B L o7, DI NG 2 > R EThHDHT
IRIA T B EICATEL TEY ., @i KEICLDKTF Y RNV Z I LT AKOBEN DS X722 T
b MO EFEZLITITE N Do Te bB 2 HiD, —J57, 200 mmHg DO KEARHIIED, L
AR O NAE 7NI A B K U, TOEREL T, 34D Ca*' [z DR D e/
CaRED L& O —HONRBZONLHM, @i /KIEAMIZED Ca?' v I P hOE— IO HIK
DML S VI T | KRR EFR I MEGHE ¥ N RO A il CRLEE S5 Frank-Starling B4
DI D Ca? EZ DR TIE/2<, [Ca' i D EFICIVAELLBE THDHEE 2B,

TRPC3 /2717 FODJE G FEPENR 55 7T SR s~ D 7 2

JERA FEVENUANE SN BUGIZ 31 D TRPC3 DB Ra LIcEZ A, Pyr3 OGS IDIEFE %
PEIHE SN S 7z, Lol TRPC F v RV EFE AN I — AR B A FRN 2D
Pyr3 (ZLDZN RN R B2 ST D> AR TENEIC LA FERF RN RS2 DD E s S
HZEDEEL, ZZ T, Trpe3 vV ADLE AL W28 E S LT, ZD#5 %, Pyr3 @
FE Bk & [RIBR L 75 8 PRI 70 BN B I E I H & Av e, F72, Trpe3 ™ <7 R E A fifa o
Ca*' N7 VU hORIE T, K EARIZED[Ca®' ] DEINTAEL TWRD 57z, Trpe6
< ADDHFICTH RIREDO#E BB ESI TND T2 | JE#E S PEIUHE 71BN Bt D38 AR e &
LTI, RD 2 OREZHND, —DiF, ~Tua~v—%FM L THRET S TRPC3/6 I L7-HHE
17¢ Ca® " DFAIZLD[Ca*' i D _EFH-THD, HH—21X, TRPC3/6 41 L7= Na Jit A% Na/Ca®*
AR R (NCX) Z I BITHIEIL . Z D5 R NCX 2 LIc#8972 Ca? i ADMEINL T
[Ca>]i & LA-SHDHLVOBMNE THD, Ll ZHDFARIZ OV TORMFHIARZIZF4T
7228 TRPC3/6-NCX  Z 1 U7 R 738 M 738N B0 O 5B 72 il AR L2 D i,
SBRIOIROBF D LETH D,

e i
AWFFETIL, BMHEDOFKIEARIZED Ca¥ N RU T DZEAZ I L THU LK EFEFE I



G TTHEIN SO D N A T RV T D TRPC3/6 D3RG L TWAZENRRIES LT,

if:\ Mg B M E 2D TRPC3/6 DIEVELIL, Ca?' A — "—a—R%D Ca?' R 7 D F g

ZHIEEIL DARERRIEICEGTAZERHONTWS D, LTz~ T, A %I, BkEFRME
IHE ST S IZ 3155 TRPC3/6 ZArLi- Ca¥ Ny RUL 7 OZEM7 2 | RS 2 B M35

2T, mIMLERBODIEIZ B TOE RS DA E~OBATE PO A BT BIED BRI

I TV EFZNEE 2 TD,

BE IR

1) Naruse K. (2018). Mechanomedicine. Biophys Rev. 10(5), 1257-1262.

2) Yamaguchi Y, et al. (2018). TRPC3 participates in angiotensin II type 1 receptor-dependent
stress-induced slow increase in intracellular Ca®>" concentration in mouse cardiomyocytes. J
Physiol Sci. 68(2), 15-164.

3) Deschepper CF, et al. (2004). Characterization of blood pressure and morphological traits in
cardiovascular-related organs in 13 different inbred mouse strains. J Appl Physiol. 97(1), 369-76.
4) Jiang H, et al. (2013). Cellular pressure and volume regulation and implications for cell
mechanics. Biophys J. 105(3), 609-19.

5) Gordon AM, et al. (2000). Regulation of contraction in striated muscle. Physiol Rev. 80(2), 853-
924.

6) Eisner DA, al et. (2017). Calcium and Excitation-Contraction Coupling in the Heart. Circ Res.
121(2), 181-195.

7) Yamaguchi Y, et al. (2017). Role of TRPC3 and TRPC6 channels in the myocardial response to
stretch: Linking physiology and pathophysiology. Proc Biophys Mol Biol. 130(Pt B), 264-272.



— 1@ MEIZ EBV 2SS L7 B 23 A DT
TANRE eI (43)

(=

Epstein—Barr virus(EBV)IZ, £k 720 & BB L TR0, DNA mAF /L{kiL EBV 4D —
OORHETHD, BNATERYEREICINZ BBV & RBIEICB 5L, B R IR-455
P T HAT LT, EBV, CIN, MSI, GS ® 4 D24 fﬁézhé (x1)EBV BdiE H 25 A% EBV
YT HAT IS DA~ EBV &4 TEFRIND, EBV EYLHIIZ BT,
B I ATF WAL 2 — %7+ DNA @ CpG #4%({%.@73 D7 aE—H—FER) 73]
L TW%, (x2)EBV JEGLFATEICIED R T 2B 2 HILTWDD, 2Rl
£ T EBV 23H R LIIERFI D A STz, (x3)

[ B A&
EBV &Y A3 R I K0TS R UTIERI N DT80, T2 121X EBV BQ‘T%T“J%;%)%)@@
PZWIHINZ EBV IZ— @M IR L= B BN ABTEET D EWVIMGERZ T, TEBV I — 1Mk

YL 7= E DA DHFIEDRRFEEFHE D [RIE | & B IR R E{ T 71,

[ 7i%]

— RIS TN D B BN A OB LR R IROE (R T2 B 5 7388, DNA A
FNACD T —2% TR 7 Z 220 o 7 AT CRIEIL TW A Y 7 VR & IHIC 7 L
— BT LTSRN FIE) 1T o712, GIERED T — 41X DepMap portal, FIKRIEIED T —
ZIL TCGA T —FX—ZA)H AN F)

(75 R]

AREERIZ BN T, AT B LD 5O KEW B 500 Bis - Tr/I7AXI 7Lz, (¥
1) SNU719(EBV BH1E 'H 25 A H1 Sk O MR R) LFEIA L Te AT AL R Z— % 7R L, Rk L7
EBV JEYLIZRFEAIZR TPT3 DAF AL~ LD E il ik a2 — il MR LS B o 41 H Al A
PREARGE LT,

FERARIRIZ I W TATF AL~ LTI TAZ) 7 LRGSR, EBV BE#E B A (IROD/SUR)
DEFRARAREBEBED TS TPT3 DAF AL /LD BN D /N ROER 53 % — i Pk e
@xmﬁoﬂéﬁmf“*’\ﬁi&ﬂimbto (1% 2)
PRGN GO N D LA E LT RED 2 G E A MR 572 . AR Z W C— il M e
SO NARETAT LN TLHEEL T2 CpG 47%% 400 23 pra AW CREEIR IR (KA 2T A4
yﬁ‘bf:o (X 3)I =iz EBV BH#'H 3L EBV — Wm@ LMD IR A CRERL S L
L7 N—T AT FIZENLSN THER S VAV )V —T7 BT T HZENTET,

TN—7 A X7 N—7" B I MSI ZEHENT LG Telo6  — B PERYE DN B DO VA IR IR
BAEOHF T MSHIZHEENTWALDICEBL, Z/V—7 AB F‘ﬁf MSI DRI A Bl 7=



DHOPRRELTZ, MSI 1IIAy FEE B T OEREIIRBUR FIZ&-> T IA~yTF
EEREO R ENAL TERZD, IAYyFEEBRTFERETIT 2 7 V—7DREFEIZE
BEITIAON) T, — I NA—T AL/ —7" B O MSIIZEBWT MLHL O7 mE—
K —fEk T, I V—7 A TIEZ NV —7 BIZH LU TEALIZ AT AL TTEL Tz, (X 4)
(%4 MLH1 7a®—4—fg8iloAF b8 MLHI ORHEZKR TS &FHmESn T
%)

[B%]

EBV (Z—1@ IR L7258V 0 D MST DRSRRRTIL, MLHT 7' 28— —fEik D AT
JABL~UL78 EBV —iBMED R Z 32720y MSI D EGIRFRRE Hrige U TS > T2,
EBV &2 k> T MLH1 7 mE—4 —fH D AF AL T L . MLHL OFEE MK FL MSI
LR o721 EBV MHL MSI 7 XA 7 D E N AL SN D AT REME A RIS NS,

X 2

X 1

X 3
X 4

[ k]
*1:Nature 2014 Jul 23;513(7517):202-209 *2:] Pathol 2017;242(4):391-399
*3: J Pathol 2023;260(2):124-136. *4: Clin Epigenetics 2020 Jul 8;12:102



—IBMEIZ EBV 2NREEUT- B B A DFEMT
TANVARE KRILZES 88

El=N=R
I. B

EBV {Z~L R DNA T A/LAD —FET, RN A DOK) 90%23 kBl | EJEICHTe~T
B AR IR T2, —EBITMLIRIES A 5 | Sf 2, Fo, —Ho LEMIaIcbEgL, B3
R EHEAR A2 Z G SR 2L THHMBILTWD, B AL, B OWNEEC R A 32 M E
BCHY, Enl @RS ITNA EBY bRIEICR G 5LSTRY, EAEMFZ KR 55+
7 HA7ELTEBV, CIN, MSI, GS @ 4 DIZ43HHS 5, EBV (EBV B H 23 40) 1343 A M
N~D EBV &R CIEFRSI IO H T ZAT LI L TRIZRAFESN T D, EBV &Y
R BV TIE, REREAT AL Z—%7RF DNA O CpG HA R HBIL TRY, £D—
DI TP73 D7 BT —4—FEI A 5 HD, BBV 13— Y5 LA RIS 7D Rt e 4
A, OENTEBV B E 23TV O FTH EBV BHEE BNADOEE | L2 5N TWVAD, Bz
o T EBV 2MHELTEGI N A Sz, ZAUZBWENTIE EBY BBIETH - ThikimL &b
(ZYHR L, ZWTIRFIZIE EBY FRMEEB ISV QO DIE BN TE(E T D ATREME ) 2 7RIB L Td,

2. HEY
EBV (2 —i@ e 7= 23 A D IEAE DR EE L K D[R &

3. Fik
—FRIZABIS TS B S A ORI R L ORI DA 28 5 B -3 8. DNA £
FNAVD T — RN Z AT 272, FRRED T —41X DepMap portal, FEIRIRIED T —41%
TCGA 7 —ZN—RJVENZENAF LIz, MR E ROV 7 V% DNA AT /LER
BB BB s T ALY 7 5 T o Tz, BRI ZAZ) 7%, FAIL TnD
Yo NE L ENEIZZ L —E o 7 U UL R Th D,

4. FEH

EBV B H N A LI T TRZ) TSR B L ONRIR V> 7 Ve 77 AZ Y 71K
DUWT EBV — iR B D MR 6 KON IR Vo 7L SRE RN EF LT,

I £8VaGC
—IBMR RN DN D ERERIREK

<TPT3D A F AL L NIL



EWEIE O EBV — i8R NSO WD EIR Y Vs~ A e T I A MARZ ENME (MS])
LT,

MMR SBA5 T D FIZ L > T MSIHZ 72> T ATREME DR F 2 T 572824, MMR B Ain 128 5
ZRFORRIRT 7 ORI, — @RS B VA ERIR Y TV MO BEIR Y7V DT
HERZEIR2DST20, MLHL 788 —2— 0D AT AL BN — il G Db MSI B R A
THEICEL, ZUWREEFRBZ G T2 AR e S DT D RENT,

5. B
EBV — 1l MEEGL D EEV D85 MSI D EFIRIRIATIEL, MLH] 7'mE—2 — D AF kL
UL EBV — i@ MR G278 720y MST O ERIR AR IR L Ll U CRALIC m > 722805, EBV
JEGZE > T MLHL 7' —2— 8D AF WAL T L . MLHT OFEBLME T, 2L T,
MSI £725 724212 EBV D3ER L, MSI %7 2 A7 OB N AL SIVA RIREMERN IR S5,

“Downregulation of M.H/ expression”

(% 3CHK)
- Cell 2017;170(3):564-576.
*Nature 2014;513:202-209.
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El=g=N
1. 55

Epstein—Barr virus(EBV)IZ~/L_X2AF} D DNA 7 A /L AD—FETHY, HF A O DK 90 %A%k
YeL, AJEICDTE> T B MIaIZEMR T 523 MBTRY, —H i EREEZ5 i3, &
Z, —Hh D _ERGHIIEICH YL, B NASC EFHEANA 285 EEZ . BRAIFAT—T 705
RO BHAR S 5 F5 S5 DR IR Sy B DA, 3 -7 A7 L LT EBV, CIN, MSI, GS @ 4 (T
SFHNDY . 2D BBV BT A A 7SS BBV B H 23 A(BBV-associated GC;
EBVaGONEAS AHIIEN ~D EBV J&YL TEFRIA, BEYSHIIEIZ W TRE 72 DNA @ AF L1L
PRP— L F e P SR BT 1T EBVaGC Tdho ThiBam I k- C EBV RSN 1 2
LTJEBIDHAE S 2, ZWENCIX EBV Btk Th-o ThRaR L EH T L, 2k
IZIX BBV [&1EIZ72 > TOD E B ADMFET HENIZEERIRL TS, AFZE T, —iltEic
EBV D EG L7 B DA DIHFERB I ONENOITZ IR IO E IR CRIE CEHEWVH T EEK
EL, FEDMGEEFHEDFEE HryE LTz,

2. ik

—FRIZABIENTWA E 2N A RO MR B L ORBIE OB 17 — &2 V%2 VT =
W) TAZN TR EAT S T2, ZORERIZESE, IAy T EEMMR)IEE DA RS 1T
— X —FEIB D ATF WAL )V a7 T 2K —[E] T L7z,

3. FEF

(1) AR IZEB N T, AF AL~V D538 EAL 500 BAR T2 W22 T AKX TR
4 34 FREREDH D EBVaGC HSKOFIIEERIE SNUT19 DATZ 7208, FARILTZ AT Ak ¥
— R LTRSS AL R Do o7, ZHUSNZ, EBV YLl R L &b TPT3 @
AF AL VBB FEL, 5ODMakkE — B MER G  SE b LDl fa ik S E L7z (Fig. 1).

(2) BERIRARIZ IS T, 13,685 AR T DAF AL~ E W e 7T AZY 7GR
(1) LIRIKEIS, ZDITFABZV L THER L TPT3 DAF AL ~LEEE L, — B o
NDERR IR ZARE LT-(Fig. 2). 22T, ZOIFAZ) 7 BAZ SO TRE L 7= — 8k
YemEEDLNDRET (1) DI TAZY o TR FE SN TE LTz — i PR A Sk o L D HE ik
IZAYS T 2HDRONERF LI EBE X T2, 22T, MlakIc BV TR b s
FECAT AL TLEL 7= CpG HA b 400 oAz HiL, ZHaE W TREZZAZ U T fiERT L
7-.

Figure 1. HifkRICIBNT, AFALL~LD Figure 2. FRARRRIARICZIBNT, 13,685 #Ein+D
SR _EATL 500 s E WO TAZY L THE R, AF ALV IV E N TAB) L T B



(3) BRI AR IR ’:Jab\f, HEIAR BB LT 400 CpG YA R W=7 AKX THER.
FZ EBVaGC &— T@_Wj‘“i)) OB IR AR THE L S VD EE(Group A)&, EIZFNLIA
THERESNARE(Group B3 A2 TE(Fig. 3), (2) TIRELT- — 1@ ML D3 e b L H 1
1 (1) O— B\ PHEEGEDN GO NAREIZAE Y 3 D2 3D BT, FT2, Group A IZ DD
MSI B 7 % A7 DE|E 1L Group B (2 DD MSI 7 XA 7 DEIG I KE -7
(4)MSI V7 XA T DEFFERIRIZIBT, Group A,B HT7-20 MMR E{sFMLH1,MLH3,
MSH2,MSH3,MSH6,PMS1,PMS2) " D28 ¥ 33 L O 1 — H —FHI D AF AL L ~UL 2% Ll
L7,
MMR & {52 B2 9 DIEFIEICA B AT RN -7=. —J5, MHH]1 7 —4—
D 4 D> d AF AL ~ Ui, Group A Tl Group B 2L TENLIZ Ein->7=(Fig. 4).

Figure 3. FRAMRIRIZIHWT, MR DRHL Figure 4. AF/ALL~VIZHEZED RO MLH] 7' 2E —& —f#Elk o
400 CpG Y AN FAN=I FTARY L 7§k R, 4 DD D—> T b cgl8320188 DAF LALLL.
4. #FE2

PLEDOFERITINZ, FERRICRH 5 EBV YL SEER C MLH1 7’2 — & — D AF /L kL
AOLIN BRI ENBEICHRESN QDY EEETDHE, —EHOEH N AL EBV EYRIC L
5T MLH1 7’2 —4%—fHl D AT WAL TTHEL, MLH1 OFELDME LT MSLIZZ2 714, {i]
SDJEINT EBV 285H L LT MSI 7 XA 7 O E B AL RS- mlREME DN RIB S NTZ. 4
%, EBV IC— @M LT B2 0 CED IR0, o5+ T ZA TN E S EBNIRE S
T TRNCA D72 DU THENL SR, X0 BUWEEIEDBIF -4 o723 5 T REME
WD,

5. Z3& 30k

(1) Nature 2014;513(7517):202-209.

(2)Nature 2014;513:202-209.

(3)] Pathol 2017;242(4):391-399.

(4] ] Pathol 2023;260(2):124-136.

(5)Cell 2017;170(3):564-576.

(6)Nature 2014;513:202-209.

(NZREHTARTAL DABIRTARTA . A ARFETER T2, http://www.jsco—cpg.jp/precision—
medicine/guideline/

(8)] Pathol 2017;242(4) :391- 399.
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B AV VD ERFEICRT T D MIE IRBBE DA T VT MEAFSE
INRAEES FILBEE (No.2)

CI=N=R
H AL

TV ANEENENE AR ZE R I, FR R B Z 0 C TR RIC B IT DG MR #E DD,
FEARIR FBSOREIR, /N —Y T VT 472 E DL BREICE R 522 ' TUAFB G B R D
FLEIZZY, TVARD EAEAGHEED) TH D IREEDS AR RE R THI T 5280, HARARRER D
PRIEGAE & I35 O JREETE DS SRR 352800 2, (LBRRp L i 3 TR BRI 23 BEE 32 T REME ST
REITET. FIAE, EFEF I, 5D EE O MG REEE IR °, BREE Cidm<e s,
F7e, mRERMAETERHEI IR B Z SR A2RICA B ETDIEN T F MU LERGER D AZ
TFVVATERESNTND °. Fo, REIERRFED /N —Y T VT 4728 ThIMFRIRIEME T
THZEDRINTND O Lo, MiEREEMEE DERF D BIEIZ O\ T — B Lo iE w355
TR L ZOEBIE, FIROAZT UV RAERE, EATIFRIZT R TBEE THY, K
R R D WA/ E DB FEANAT ARRAHETHHT-O Th D, 2T, AR T, Bl
B W TH KR EBIREMENN D LN TEHA T IVT 4 MU (Mendelian Randomization, MR)
EERWT, MIERERMEDNFT 14 FEOBE AV VO ERER 2 M AE 3R B B B FE IR~ 5.
WoRis

H$ 7). Genome Cohort on Psychosocial Traits (GCOP)WFZE T GWAS B 5 —ZD1F
TET 5 4317 N ARBFOFERtGELTZ. GCOP WFFEDHIEMDH S, Mk REEE (mg/d) &, 4F
fn, PR, BMI(kg/m®) , BRIEIRDL, MM &4 O B A E T 2 E RO & 55 AR5 v
7-— B BAJE A7 : Subthreshold Autism Trait Questionnaire (SATQ), ADHD 454 : Adult ADHD
Self-Report Scale (ASRS), #1924~ : Kessler Psychological Distress Scale (K6), ANARYE 47 :
Insomnia Severity Index (ISI), 5384 : Florida Obsessive-Compulsive Inventory (FOCI), %)+
ZAEERE « Schizotypal Personality Questionnaire (SPQ), %o 7 /K f#: : Problem Gambling
Severity Index(PGSI), &% 54 : Morningness—Eveningness Questionnaire MEQ), =&8IAYEREEE: 1 THH
LB SERE EFREE, 23— 77 1 :Big Five Inventory (BFD). %7z, SEATHFJED MTE FRARIEIZEE 2
GWAS AFT FUL RS TH ) BUARIZH B¢ SNP D95 GCOP #F5E TRIE D &5 22 D
SNP (rs11264341, rs780094, rs9847710, rs7675964, rs1458038, rs2622621, rs670011,
rs9349256, rs17145750, rs2941484, rs4734295, rs7091956, rs7903456, rs3925584, rsb28211,
rs3782889, rs11857366, rs8045611, rs1990292, rs3818247, rs2057291, rs2896019) D& s+
e .

SCRHRRAT . 1) AR R 00T 2 R ERRR RS 2 B B0 B L, MIGIRIBIEZ A S L, M
BD F AR B L UT- T L, IEBELUTHERNIINA, s, BMI, FGERDL, BRI A
Tt AT 272, 2) 2 Yo 7 EZ FIV 2 MR AT 5 R ER(EA B NS E 3254 SNP D]
JRARE L DREERR L SEATIIIED GWAS AZT FUT R S ORBHT — 206570, £ D ERE
% HAYE LT 545 SNP ORIRFRELZ DIEHERR AT GCOP MH7ET —# 2 IV THERELT-. =
L TIEDN T2 BIRAR B EEEAERR 2200, #E7FY 7k R O MendelianRandomization /N7 —3 %
FNT, M6 R ERAE A A8 DB MR L2 AT KRB RT3 % MR o & 1T 072, DR, &
RTRAS SN IERL AR5 K ELTEBEL 72 2 SO LEHHE (FOCT & PGS 122\, 1F8% 2
kL, B AT 4o Z7BIRET VARV, ZRLS O LERHEIC SW IR RYRE T v 2



W= MR fENTIEE LTI, BREZE L7025 SNP D BIfiE IR EEEZ 3 BIL COLERE I 2T 5
RIE DTN L ZHIHEE 95 Inverse—Variance Weighted IVW) {ERB LY, FD JH723F IO 1E
(EZ TR T 5 Weighted Median 15& MR-Egger 1% V7=,

(EES

M5 PRERE N DERRFE I KT T B SV, SR EEL TR A (OLS: sex adjusted)
BLOWEBIL AR, BMI, fGFERDL, BRI (OLS: multi-adjusted) Z F VN =R RIR 0 #r &
(Fo72825, =Y F VT4 OB TIIATH DEF A OB IR, Fvo 7T KT
W OEF N CH BT, WU, 22 8D SNP - #fEZ 5L, Jﬁl?iﬁﬂﬁﬁiﬁ%'b@ﬁ‘f
FAFET R RA 32D MR TR TR AL A, HEHFEICHE B LD IR RN R 3589
723> 7- (Table) (MR-Egger £ D S 1XE 1) .

ZE

ZNETELIZFT ROEONIRN T, T 7 R 3 KON R O Wi & T A sl i
(I3 R AT IR 5 R BT SN E A AR IR LR T 2 oW TRz ARFFETHV
MR i#HT{EDH H, MR-Egger 1£TiZ, SNP 25 MLIE JREEAE A48 371 D ERRF Eﬁiﬁﬁé&@&ﬁ
DIFAEERRFERNTRE T DN TEDD, WO LEEHEIZ OV T RIR O F IR
DO TZ. LinL, [FHETR D MES, A8 CHWZ4AT ANROV 7 LA X T :W
AP R LT RTREMEDR B, EEIEOAFAEE SERICHR E T DI EIETE 2. L)
L, F= SNP O3 F RIS SIFEAE LT LT 2 Y 7l 3238 < Weighted Median £ T%
IVW 15X MR-Egger {E LRI U AR HIL TN DT80, ABFFE THO TR RITEE# THD.

Table. ILiFFREEIE AN DERRFIELZ RAF IR Rgh R - MU [ 34T & MR TR O T #E R

2 E R

1) Mol Psychiatry. 2018;23:94-106. 2) ] Alzheimers Dis. 2010;19:1331-1336. 3) J Affect Disord
2018:225:684-690. 4) J Psychiatr Res. 2016;81:133-139. 5) Br J Psychiatry. 2017;210:10-15. 6)
Biol Psychiatry. 2014:75:31-37. 7) ] Affect Disord. 2018;225:684-690. 8)Commun Biol 2019; 2:115.



RIREFHE OEBN L 2T LDBEIZDONT

~J-MICC [iEHFZE DT — 4 & FV - et B AT ~

NRIFAEZF AL Z(No.4)
1.ER-BHH
H AR NOE#Y A2 I3t E /2> TD, F- LR RS (WHO) OF — X128 DL 2022 4
(TR R DR A D 31.3%, ) 18 [RADS, HELE LSO HRTHEIL ~ILITEEL TWRNWZEN Sy
Do TWB[L], FEATHFGEIC I D & BN AR & 13 LT « B 72 & 0D A= 1% B IR O FEE U A2 % 1
KEHE, TR TVATZHERESELZEN D> TWDH[2], LsUIEBIEFET O B2 B4 2 HF
ZNI SR DN, RIREEES T OB LTSRS T DA SR 130 720, 2 TARMRIR o0 jE S &1
A YT ERE ST EOREIZ W TRFILT,

2. 51

WEFET A AATHEWT T2 2 IV T2, RESRE L. A AR ik i [m] = Ak — MIFZE(-MICC) [l i i 5%
DR—=RFA L FRESINE  BYE 4,163 A, Zotk 3,398 NGRAEZEICAMH D o Tk G238 1358
MOERINUTZ), AFFEY 70— M I 2007 42735 2011 45T, 2D 1% 2023 412 H £ TEH L=,
FEHFETOE AT EEOMERERED 2 22z, O H T a 2GR - MR- &
B« RE - PR - LR - I - )N O 7 — FAUNEEL | OQFEREME TIISECOFE- A {07 —
LT, EEDT —H &b L2845 NORIRIFH OER) &4 1 HH&H7-0 D METs - Kz
HU7z, F-H U E# B4 A BE:0 METs - Ff/week, B #£:0<METs I /week <23, C #:23=
METs B /week D 3 FEICAY T T, 220 23METs B /week IEFEHEEF D728 (2 JE A 97 )44 7 HE
LTV AL D) & Th D3], FEHENT I AR 22 A &M Cox HLf
NP —=REYFET VE AW, BRIOEBUTAFIIR, I ROANUMNIRIET | AL 3R
(ZHE T LT EE E(A BB HE. C RHEUTo, AR A T30 A - BT 1 - WA PR  de 4“2 E
BMI &L7z, il 25 e LTl fiBEIE T, 072 -(1FEAORERW A 1~3 H
fREe, W 1~4 HERTe, B 5~7 HERTe (4 B) . BUEECII, Wb, 0Tz, WHB B, ik
FETIEL /N R B m A B R e R R RFERE, oM (5 FE) |
BMI[kg/m*]i% 18 A, 18 LA_E 22 i, 22 LA _E 25 &g, 25 LA L@ BOICENZENRE ST LT,

3HER

A TEGEFN R 0)% Reference &95&, B #E(O<METs W /week <23), C FE(23=METs-k}/week)
D ANP—RE(95%CDIL, BIETIHZENZ 4, 0.72(0.56-0.94), 0.69(0.52-0.91), ZMETIXENZE
AU, 1.13(0.70-1.82), 0.71(0.41-1.23)&720 . BYETOHEB L CODHEETHRFHFEIA BT
IZBTA NP =R T AL,



4fER B
BHETIE, RIRFFEISEB L TR WEEICKTL GEEIL TODEED ST BB LY AT HMRNZ &0
IRSHL, M TITEEN L COAEELEFIL TV WEEE CTH BB E I X AN Z EDvRENT-,
SAREERNCEE 52 L THEHC H AR DA ARFLE | AR @R ELIETY R
MHEBZ HIND, T TH ERBIER RONR -7 B EL T, SN 1Tk $5H5E
CEEDOBED DD oT-Z BB ZDNDFB IS INFE 4,163 £ICKL THLEEE 544 A,
— 7, PRI S0 3,398 NITHRL THE T 167 N), 5% BB 2 IE & U 722 DT 53
VETHHEE 2T,

Table.1 Xt&E DR

(BH) EE) (Zftk) TEB)
ARE B B CHE ARE B B CHE
2 689 2,371 1,103 2 660 2,023 715
ASEEN(SD) 54.00(10.43) 58.38(10.75) 64.71(8.45) ASEEN(SD) 51.89(10.04) 56.20(10.24) 61.62(8.95)
W5 (%) WSS R (%)
W7y 167(24.2) 628(26.5) 342(31.0) 7R 545(82.6) 1,765(87.3) 655(91.6)
Wi 257(37.3) 1,112(46.9) 586(53.1) R 42(6.4) 134(6.6) 35(4.9)
%5 265(38.5) 631(26.6) 175(15.9) %5 73(11.1) 124(6.1) 25(3.5)
ik?ﬁ(%) FRALIE®)
105(15.2) 314(13.2) 211(19.1) = 65(9.9) 254(12.6) 121(16.9)
311(45.1) 982(41.4) 508(46.1) [IEELRE 281(42.6) 880(43.5) 341(47.7)
69(10.0) 211(8.9) 54(4.9) R K it 240(36.4) 643(31.8) 193(27.0)
198(28.7) 855(36.0) 325(29.5) K REEBE 71(10.8) 242(12.0) 58(8.1)
Zofh 6(0.9) 9(0.4) 5(0.5) Zofh 3(0.5) 40.2) 2(0.3)
KIEER®) SKIEER®)
2L 219(31.8) 634(26.7) 304(27.6) 2L 431(65.3) 1,333(65.9) 498(69.7)
A1~3H T 62(9.0) 234(9.9) 100(9.1) A1~3R e 66(10.0) 221(10.9) 58(8.1)
JA1~4 Ao 109(15.8) 449(18.9) 197(17.9) H1~4 BT 79(12.0) 266(13.2) 94(13.2)
JA5~7H#kie 299(43.4) 1,054(44.5) 502(45.5) JH5~7H KT 84(12.7) 203(10.0) 65(9.1)
BMiLke/m"] (%) BMI [kg/m?] (%)
<18 27(3.9) 46(1.9) 35(3.2) <18 54(8.2) 138(6.8) 37(5.2)
18722 173(25.1) 613(25.9) 283(25.7) 18722 264(40.0) 884(43.7) 323(45.2)
22725 249(36.1) 1,052(44.4) 515(46.7) 22725 217(32.9) 645(31.9) 245(34.3)
25= 240(43.4) 660(27.8) 270(24.4) 25= 125(18.9) 356(17.6) 110(15.4)
BEK 75 277 192 EEK 21 105 36
Table.2 NP —KEH
A BE B B C
() HR (95%C1) HR (95%CI)
FEL(BE) 1 0.72(0.56-0.94) 0.69(0.52-0.91)
FETE (L) 1 1.13(0.70-1.82) 0.71(0.41-1.23)

[ﬁ%j(ﬁk]

Strain T, Flaxman S, Guthold R, Semenova E, Cowan M, Riley LM, Bull FC, Stevens GA; Country Data Author Group. National, regional,
and global trends in insufficient physical activity among adults from 2000 to 2022: a pooled analysis of 507 population—based surveys with
5+7 million participants. Lancet Glob Health. 2024 Aug; 12(8): e1232-e1243. doi: 10.1016/52214-109X (24)00150-5. Epub 2024 Jun25.
PMID: 38942042; PMCID: PMC 11254784, (&} 2024-09-11).

2. Inoue M, Iso H, Yamamoto S, Kurahashi N, Iwasaki M, Sasazuki S, Tsugane S; Japan Public Health Center-Based Prospective Study Group.
Daily total physical activity level and premature death in men and women: results from a large—scale population—based cohort study in Japan
(JPHC study). Ann Epidemiol. 2008 Jul;18(7):522-30. doi: 10.1016/j.annepidem.2008.03.008. Epub 2008 May 27. PMID: 18504139, (&
2024-09-11).

3. EEESYVDTZD O F (RIGE) - SEEH A AR 2023-JEE @, (B 2024-09-18).



AR o ~YRRC BN 5 DR

AREES PNEREE 26 %F

CI=N=R
H AL

JEATHBE OREFE SRR NIk DE ~yRRRA TR OFHE TEFRAN L A
NI~ RRZ O TRE R THELEI T AHEMICHLIENET DI TND, £,
EPTRE D 12 % ~35 ORI MP3 LAY —RAY— T+ IR E D= F )V A —TF ¢
AL AT AT, WHO HEUE (13 [T K 40 BEfEL 80dB LA F) LU EDERRRL ~ LD % R
T3,

OHWY
AR RNV RIR TR E DY A= 7T IS ADFE A DE IR % 5.2 HE 90 F D,

Ok

WFRET AL L TAET F IR LT, fa SORsR X
PubMed & V7=, #3203 (Hearing loss [MeSH Terms))
AND ((earphone) OR (headphone) OR (personal audio
device) OR (MP3 player) OR (personal music players)) &L
7o B SCDOBFSRMEL T, IV TIANRGEDDHZE, A
YR RNV RRTRE DYVA= U 7T A ZOAE ] & R

DBAREFRTMFRETHDHZ L, T A A LI
MEZ LAy R EPNTWDHIEE LT, D
% ENENDOFIOET Ay A A BB FET VT
Ftr Ui, MEHIENTY 7 ME EZR (ver.1.68) % A\ =,

1 7o—Fy—h

Ot

PubMed THFRLT2&Z A, By hLTCE SR T72 o7, £ D6 4 RO MR %
7= L7z (K1) o BRAILTZ 4 R ORFFEDNDAFT B Ay XG0 LK 2D IO o7z, A S
Ty Al 1.79 (95%Cl: 1.00-3.18) 7257z,

Study logOR SE{(logOR) Odds Ratio OR 95%-Cl Weight
Haewon Byeon, 2021 1.5129 06179 ——'— 454 [1.35;15.24] 14.8%
Xiaoyu Yin, 2023 0.3784 01774 146 [1.03; 207] 372%
Carlijn M P le Clercg. 2018 1.0578 04517 —_ 288 [119, 698] 21.3%
Jihye Rhee, 2019 -0.0408 0.3510 e 096 [048; 191 267%
Random effects model : 1.79 [1.00; 3.18] 100.0%

Heterogeneity: 1% = 56%, 1= = 0.2012, p = 0.08

2 AVHRROANYRIRL 72 E DURZL T T /8 A S #ERE 2 5.2 D B2



O&%

1 DHOFw@IC T, BRI OERDPEEPLWEREE TOAVYRAEH Tho7o/od | hoiFsts bt
RCE Y XERENDTIHRVINEE LR LT, 2 S H O T, BRE Mo 307 AL, T
KTHREE 307 AZRIREL THDDT, NFDVDIRND, AT DBRDE LD RKEND TITRND
LB, 3 DHOWMNTI BBOEBNR—FTNI2—V I T LAY —Tho722, Zh
IFATXHR RNV KRR EDVA= T T NRARE ARG DE TSNNSO T, 4 EOMFED
PSR T=T LI LT, 4 S H O SCI, BBEDE A/ =Y T ILAT LA THoTZ0,
IHBAY RNy R 72 EDIAR= T T RA R AR A DR THEHESNLD T, A BlIOWFSE
OS2 T3 WLz,

T, A VR EEEREICBE T 54y RN FEES VTN, iRNT HIER B> T =D THRA
L7 o T2 K OE BRI T 50 ZORm 3L, 1 H DA YRR HRERIAS 1 eI 32 S EEE D70
DT EDMAFE T2 DD E R FETHY , Z DA XL 1.19 (95%CI: 1.01-1.41) 7257,
L7223 o T, ZO# LTl A VR O AREWVIEE, #ilEE 5 SR Nm O e a2 R
LWz,

OFLw

AX R RN R IR E DY A= 7 F R 2D TR MK T 25 [ S alREM N 35, L
DU, AWFZEIE R E O JEME, RERE, fFIREE i OB RIS T RARDWIED A XA #it
AL TEY, MHERIO RGN RS, AT TIE 4 DOMEROT —FLvE TR
Vo LIeiio T Ay ORI I B AL B Th D,

O 3k

1. YRR (ARY) M - e—fEFES<0 Ry R @) .
https://e—kennet.mhlw.go.ip/tools_headphone/ (2024 4 11 H 25 H &)

2. Haewon Byeon. Associations between adolescents’ earphone usage in noisy environments,
hearing loss, and self-reported hearing problems in a nationally representative sample of South
Korean middle and high school students. Medicine (Baltimore) 100 (3): 24056, 2021.

3. Xiaoyu Yin et al. Effects of Genes, Lifestyles, and Noise Kurtosis on Noise—Induced Hearing
Loss. Noise Health 25 (118): 143-157, 2023.

4. Carlijn M P le Clercq et al. Association Between Portable Music Player Use and Hearing Loss
Among Children of School Age in the Netherlands. JAMA Otolaryngol Head Neck Surg 144
(8): 668-675, 2018.

5. Jihye Rhee et al. Hearing loss in Korean adolescents: The prevalence thereof and its
association with leisure noise exposure. PLoS One 14 (1): €0209254, 2019.

6. Da—An Huh et al. The Effects of Earphone Use and Environmental Lead Exposure on Hearing
Loss in the Korean Population: Data Analysis of the Korea National Health and Nutrition
Examination Survey (KNHANES), 2010-2013. PLoS One 11 (12): e0168718, 2016.



FEROEYE | LRROFFIRZICHE T3 — M5
ADREEF ST B H3E (No.68)

1. HFs-HW

TR A FEEAGEEICLIOERMERE - REFEIZLDE, 20 RO MHED
15 AT 1T AN BMIK18.5 DR | ITHTAZEN o TnbE(), 2. HDHH
LNZEDE, EHFED SNSREDAT 47 OFRGEIZLY R LR RG24 0%
WEPEN L INFEREENPORPFEEZNRICHELZIT-T2LEZA, R TOFEK
EefE BB ARENEREOKEREEZNRY T EI-TNZEWI(Q2), ZDOLHRBLRE
SEXAT. BHEOHENVEHOEE | B ROBBEIAZIZEDII e BE 5250
MNEHONZTHIEEARFEDO BB ELT, KV BMI W"HAEDF I DOIRAT 77
IR =TI 0B LT BEIZ I B TWA(3) 72D  ARBFIE Tk 22 A4 B o (K 7 )3 ¢
KOFIFVAIIZED IO a5 2 200K R a2 Tz,

2. Fik

ABFFE L, A A M i 36 M 2R — % (J-MICC study) [ 16 BF 28 0 — W 7
BIZB U2 2,343 NOE LR GRELTe, ZOWFIED exposure & H L AR D
R AEREOERBIEL St RFEEZ Ko TV, Wil e T\, 03 2Dl 7aY—
45T 72, RIS outcome A EITOA ML LT, A Al ORFFE CIIEEE R O B2k
58 BAR T AR £7225 X PTIC OV TIHARIZ0 o 72D TH BT R R DSR2
RN LD L7081 - B - B - 5 O F T L WS NI AT T 7 75— LD 8578
B OB IR, ZUTHER, HAEMKERX S (K&Ehor, Hid, /b
Shol-, A, PEAKOEESHE(EKL TRV, HFEIL TN IFEIES,
FLRS TN, RV FTEE o70) HE AN B E L LR L TRITICE DT, 7 — 2
Frid4 T EZR ZHWTITW, P 2T oo Z[al AT i K ih 2 A B o R B "2 o
B AD &M LT,

3. fER

KRHE 2343 NOOIL AMEOERTHEIF N AELNTZDIEL 54 N ThoT,
T T T HRTOR BTk, AR IOE S T AT BRI 572 A
IZHERTUFROBIVAIOA Y XA 1.69(95% 15 #H X [#] :0.93—3.05) 72 -
72(Tablel &), WICETORKIK T2 EDT-LE BEMIT ORI, FFEARFIC
FHETWEANTE BRI TCHT-ANERELLIEEEZOBEITVAIO A XD
1.78(95% 12 #H X 4] : 0.93 —3.39) 72 o7, (Table2 Z M) FHEFIIZ L X TH L
LT Oy XN EL R s B D BN -T2 2D, TL T,
1.78 WAy XTI R AR I B TV AD T REI TR A T, T
MZER LT VA NHEZEE R LTS (pEN0.08<10% 2D T, H & Tl
RWRNMEP HYEFE 2 T0)



4. B

L EIOFFEDRAEL T, BT OIEDN 54 L Do l-ZenEFons, ¥
VTNVE A IE, RO LR Sk OF T OBRNE BICH R HE
DHDHENZDIEAD, LML, KMFE0D, HEREOHE SR X kOFHIATE2D
TNCEODLARRERHLZ LN RBINT, KHEITZEDIHRVATEZH MR LT-
THEWEICEDIH KT 2 BT OnE B 5 THK XX LE 25,

5. ZE MK

(1) AT EAE o044 B E R AR - 2= A R o2

Q) MHFENR, ZFITBTOFI AT MTENEAT AT OB /N E K54 %%t
SELTMBE LD, F OB FA%E, 2018/8/31

(3) C.De Leat, Body mass index as a predictor of fracture risk: A meta—analysis,
Osteoporosis International, 01 June 2005



(1)

(2)

(3)

BRI B DO EI LT RO L5
NIRRT R AR 84

H A9
FIE EOEINZ - THRERIT EFH T 2O TITRONE I RGERAESL T, £ 4
ZRREE, F7o. FERICE S E ST EORLER,

CI=N=R
H AL

W E RN B R A ED L2 EITMBLNTEY, HARIZBW TSRS LT
Na— L1 H %4720 60gll EREEL TOAD AEEA SR ICL> TERSNT
W5, Fiz, Tha— L& 1 B Y720 40gPl FERTA5REATEEERY A7)0
RESBRDHIEG B TEE O RAREL TURSILVTWNS,

[ Bt - S R A 1o L AL 2022 RS CT /L a—/ L% 1 H Y4720 40gbl 48
B 5B MEE 13.5% 5,

Fik

W22 5 A xR — hGB BRI ZE

KIGE 13 A AL % 35 R =R —MIFFE(J-MICC  study) 52D B S NE
4,153 NCER)Fn:59.3 ik, BN 13.6 45, 1 A 47207 L2 — L
8 200g &2 2 DB 1LFRVD)

A AT B R A,

T — AR T 10RO I OW L O 7 va— B lEE 7 7
—MTEEDWTERL, EiFHMEZ (DTN,

(1) BEEE(RIH/E) X 1 [BlH 720 D8 X 555 1 X £5%5% 2X 23

R LA FED T )V a— LB B EARIE AL B D H AE B~

FREL 2: 8 FE DRI HA S~ D

PO REEFR A C L TEERL,

L EDOfEZ R WTHR R Z ST, A A 1 H 472008 &, AL
AR CER AR, LU FREA LT BMI, B 2R EE ORI
72, Cox el Y —REF TR T FEZRD S,



(4) #EHR

Tablel. Alcohol Consumption and Change in HR (corrected)
Group Cases Death HR 95%CI P-value
(Alcohol %)
g/day)
Non—drinker 1,114 140(13) 1.00 reference -
0-20 1,499 184(12) 1.13 0.90-1.41 0.295
20-40 666 82(12) 1.04 0.79-1.37 0.770
40-60 419 61(15) 1.43 1.05-1.94 0.022
60-80 179 28(16) 1.80 1.19-2.71 0.005
80-200 134 15(11) 1.14 0.66-1.99 0.640
Quit—drinker 142 34(24) 1.64 1.12-2.39 0.011
(5) #%%

Ta— W ABRELFE T RO FEFICIE—ED RN LT,

7 va— AR EUE: 80-200g/ H OFEIZEWT HR THEMEN 2 - T=D1%, fd
AR T2 AUTB E e B S CE RN 2B 2 5,

Quit—drinker {23 T HR WA BEIZEWOIL, SO o MEE# 2 72
ZEIC L THRIEE EZ D T Ied 12 eE 2.5,

(6) i
T — ) LEREO NI > TR ERLHAICHDLIENE 2D,
fEEEAERF O BLE D DI BB K O V2 — VB EEO AR O & Th
60



BREICBITSETICET D FRAFIREME

ERBAF T —F AT R BHFRA, 71

==
H A -

BTN R OB EF R T 5, R BN S S Ch D, B R R 2B RSO
) 20%% 55, RFRTIFEH 200~300 FIOIEFINRH D, IEFEOEAICIVAGFRITm EL
D3, 5 FEALFRIL 60~T0%2EEFD, TERARAILZ, 6 DDOBEEO TZK LU THERI, 4
fn. BRARIR I LB BEEES ., RSN S T0D, (1)

HA:
WFZETIE, BRBEREIZBITS, 2 TICOWVWTOBREFEDO PR 2R L. B/ TR
FEFIET D,

Jiik:

AL H AR ER—MIFSEE L THEIMLT-, ;iR T —2EL T, KEDORANABGRT —#
R—2ZTdH5 SEER Research Data (Surveillance, Epidemiology, and End Results) @ 17
Registries, Nov 2023 Sub[2020-2021]&{# H L7z, 2T —X OIEFIEERIIFIE 2000 F25
2021 HETdh 7=,

LB O TILL FORRANIEEE WV, T AT — VRO E IO SEEN R E
THDHT=8, 2000 FE05 2003 B GRS IVIIE B 2R LT, £, BHAERIS BRI SRS
R WATEEMEDNHY | DO IBERI 23R4 THDHTD | 2018 4END 2021 FITBRERSNIZIE
FILERAN LTz, SHIZ, U RRA VMR TEE DA ET IR BB HHIER] 2 PRI T,

TURRA NI ELT, BERO TRR LU T, MR, R, BRI, o b, il
R, IR ERAL ARG L O T4 IR TR MR A AFRE LT,

2 BfRATIZIL Cox eI —RET L Z W, PR FE2RRLT-, 22 THHROT%
Rl TR A B 2= (p<0.05) LT A, FEi A9 5729, Kaplan-Meier 1%
FAWTAEFMREERL, 07T 7/E TR OZEZ I L=,

TS
SEER 7 —#_— R T8GRI
TWAKI 975 TTHIDHE | B A
sl EH L=, 209
B, ERCD HAEE G T X2 E ]
Z AR BRI | B AERYIZ 2,278
il it ge U= (4 1),

225 5 Cox [EIF 2T DG F 1 7a—F—Fh
(K2) ., BEFO TR +DH5,
PERNI PR Tldreh»7= (p=0.142)7%, TOMD 5 SOBEHO Y%K 1%, THRKE &L
THERSNTZ, F2, O TRIE M CTho, MFAIIFR O %KLL CRIES
72 (p=0.011) 23, ANFEIXTH&IK 7L L ClRE TE7Z20 72 (p=0.825)



X2 %78

BT HEK L CRIES
iz, FRRFRIC OV T DA
FHREZX 3 1R, £REHT
ZENRROBITZ (p<0.001),

S Cox BT

£2% >3
BFREERFICC RO T
L VSEROLISNEES TN YR
A, SRS RIS SRR ERAL
D 5 D& TRKFEL T
RCET, MR O
FHRT-LLTCRIESNZ,
ek =ity i LSS S P |
ESN-HRIL, B TRFZRIC
e, ARFGE CTHW =T —#
DIEFIIN L NZEITHESLEE 2 BT,

PE]

X 3 sk

QYES

ZHAS KM i

ARIFZED BRI EL T, SEER Research Data TIXIBEDO TG OGO T ., IBEICEE T 51

AT IZAND LD TERI) T,

35 3R

1. Xin S, Wei G. Prognostic factors in osteosarcoma: A study level meta—analysis and
systematic review of current practice. ] Bone Oncol. 2020;21:100281.



BEMBENSWERBECRBIZRCICETLITERREFRRE

EREFTFE T —FFAA0H FEHKRA 81

EI=g=R
H x

H%*E?‘f‘jlfljﬂ WA S (pancreatic neuroendocrine tumors, pNETs) X, &g D N 45 Wh
HRE A R 3 DA A e BE MR R CHY | OF AR B 13 O BERE B IS X TIR W, B
RIZBITHEMBAELIZ 10 HAHIED 3. 37T AEHEESH, BEKIZDV2WVWEDODZ
W B 1T A HE N 7 1285, pNETs O TR ITZ AR BRI B L2 THZEN LN
TV, ZIWVETOMEICEY, Flim, MR ANHE . S5 RR L, PG AL | IS O 8 A6 |
BoALE KRB O 8 ONEERTHRIKFLLTHEINTWS, (1,2) LLAaR
SN _m%@E}ET@%?’ﬁI%@fﬁf@ﬁmx TEDREDZ Y MEEFF S FTH 27
FHE T DHEETHNICONTIE F ISR THAR,

ERIOE
ARWFIETIE, BEFRFE N D WG B ISR D, RETICOVWTOBRFOTRRA 1%
MR L. 22T BRI T2 FE T2,

Jik

KW GEIIH AR Eam—MIEEE L TEE LT, X RT —ZEL T, KEDRAH D A
§k 7 —H X —ATH5 SEER Research Data (Surveillance, Epidemiology, and End
Results) @ 17 Registries, Nov 2023 Sub[2020-2021]% 1 FH L7=, 2D F —Z DI Hil £
FE I 2000 =05 2021 = THH 7=,

L OB IZBWTIELL FORANAEELH W, $T AT =V O GHE S o A i
DARFEE THDHTZD, 2000-2003 A (B Sk SAVIE Bl 2 BR A LT, F72, FAE 61 23 H 1
BRSO T WATEEME R B, 22 DB NI I S + 4 THHI2H, 2018-2021 412
BERESNIIEB BRI Lz, SHIC, TURRAUMRT % K F BN AR EZII R BB HD
JiE B 2 bR A L7z,

TURKRA T ifﬂ;ﬁF‘ﬁ}:u‘_ BEFN D T 1% K 124 tin . PERI . ANFE | G50 0
JE 95 2% B9 DAL AL EE L BRER IR B o> 8 Il . 3 B D T 1 K 155 Al A I 5 4 (L
G EBOMREN (RLEVEADORFE) LU,

%2 BT IZIX Cox eI —RET LEH W, __T%H%@%@él%fffﬁﬁrﬁﬁ
AR (KRR TIEp i 0.05 LN &ET2) RN E . FEMzmET 75670
Kaplan—Meier £% H W CAEGFHBREZERL. m&7/ﬂ";£f%$?'ﬁ#%’:nﬂﬁﬁbto

it A

SEER Research Data (28 $k ST =)
975 T HI DG BEARRE N b L2 WS
7214,820 Bl Lz, 2096, LR oS
FEYE 2 T2 SR WE B 2 FBR AN L, 5,777 6l % fi#
Mretsll=(K 1),

1: fE il 72— % —h



%5 B Cox [T OfE R (K 2) BER D 8 SO T HK D5, NI %A
T Tl 7o (p=0.233) B, FOMM T ODOBEHROTHRKE FIZTHRE T THAHAZEN
PR &z, it %ﬁ%ﬁl%@%ﬁkbtﬂiﬁéﬁc RO TFHRIA L TR ES N
(p<0.001) 25, BEBETEIZ T & IK ¥ &L CIRE CTX720» 72 (p=0.960) ,

M 2: BEHE RBLOL LR Cox BT 5 DR

HIACRESNTTHRK - THD, HE
BoAGFifREeRHR L= (K 3), EERN
HERBLIOELHE TOHLHRED 5 F A
L. FNZEN 60%FBLN52% THY 20
o7~ (p<0.001) ,

¥

AMFFE Tl BERR RSN 0 W6 3% AR T

BWTHAFAOTH%KN8HHEHR 7THH
ML EERES TR TRIEFEL
TR E LT,

TEBE N T %A b8 HELT, K
MoOBH T —F2EH LA BETon

%o ZOMRE ST, BN E W0 7 T 1% 3 MEBE I SATFER

i@%ﬁ%ﬁﬁﬁfi%f(ﬁ R B A N X9 AT RE
PE R L TWND,

RAFGEDOR R LT, SEER Research Data [ZIXBEOGFEMIBE R DG EFINLTELT,
BIRERCIBIRIC D T RICG 2D B AR THIENTE o1,

23 SR
(1) Zhou H, et al. Cancer medicine. 2017;6(11):2745-56.
(2) Yang Z, et al. Frontiers in Endocrinology. 2023;14:1025485.



Forensic STR marker genotype might be associated with phenotype

EEF HE —E No.b3
[Objective]
BAE  JEESTIEME AN O DNA ~— B —&L T, The Combined DNA Index
System(CODIS)IZE £45 20 {H @ short tandem repeat (STR)AMiE I TW\WB, L
L. CODIS JENL D H Iz iL&:%@aﬁ IFETHHOEHD, ZNHDEEAL SR B
B 25 BIZONTIE+HDICHIATW R, 2nETIca—aey e b ELTEEH
TIEL STR L 73 BB 3281 23T i, WO D EEAL THI W B E 238 i S
TW5, HEEMZREEELLT, STR EOLE ENAF AL LA AMEMIIZE 22 K IFL,
BIR T RBL_VOEAEGEEIL A ELLORINERDHIDEE 25T
5o FT-RIBEM)72BH# LT, CODIS STR 2@ fn 73 BB F 13 #EE T 53
TURNGHEE R IR REICHDEZ LD, STR OB RTINS B ENH E TELLEEND
DHIBHEFRR SN TWD, zlilﬂ%jhf X B ARNEHT —2ZH T, STR ~—h—L, %
DI ICIFELE T D Genome—-Wide Association Study(GWAS)BHHE NUT7 U RB L NE R
R LOEZFHEL, CODIS FEALDOBEAR N KR AIZ 5 2 2 B A it Lz,
[ Methods]
A ZRICEBNT, F—ZIL4A T 1000 Genomes 7V =/hMIEENHH AN 104 AD
HBHCE SV TWD, STR D& BY X BE 4R ! M/K%Ew_(Dmsu LK),
T3 Morp IZHEHINTWVWELH AR ANEZX R ELZ 12 D GWAS IZBWTHR H &4
CODIS STR @itk 100kb LA u%%é/\)?/%%ﬂhmuﬁo INHEDONYTURE
STR [ O 85 R M OFEAEAE (r2) &, NI e AT T — I SZFRE L, BHEORE
el Tz,
Wz, 4 CODIS STRICK I35 STRT7ULE (B)ZHEH L, CODIS STR & 100kb LA
NIZHLEBIE TORBEEOMBEERE L, B T RAEZFILDO 104 ADOH,
82 NDUL MMM EZ R Wi~ A 27T LADXNRT — 2% AL Y, B 1drk
TUVOREE, pET7 UNVHEELETLETOICEIND, TUVHEEIZH A A 1501 A
DR 2L —arT —HuE i,

2
g = Zripi
i=1

[ Results]

CODIS EEANL DO $2 100kb LLNIZAFTE
T 55 . GWAS BT R
B, BLOB 95K B (trait) O %k
Z 3 (Table 1), GWAS Tbky L7/
U7 U MEIA R 134, ZEBLA X178 &
ThoT,

At L7zr2e, NUT e traits B Dp
il B8 4% % 7~ 4 (Figure 1), & —Z 0
ANFTE= 106 [HONRUT DB 1
i (rs4244808) A3, THO1 &85\ E5 i 73
Ho7-(r*=0.092), ZDONYT ML IGF2
DAL IRANAFAEL , & B 1255 VB i



LTV R &E:0.05),
CODIS STR EFEDOITEBIE OB EOBERIZHOWT, AN 0.1 LL ETHo
72 STR-Bx 1+ _7IX 12 I TH-o72, 2D 12 A DVTHL BV 47 AT (2 L0 BE 1 %

HLimEZA, ASCL2 & THOL EDIZ95WEE E 2N m &7 (p fE=0.0038, q fE=0.046)
(Figure 2),
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Figure 1. Association between p-values in genome-wide Figure 2. Relationship between allelic dosages of THO1 and

association study (GWAS) and linkage disequilibrium coefficient expression level of ASCL2 in lymphoblastoid cells.
(r?) with CODIS STRs.

[ Discussion]

AEIOFER  FEHFOCHVEENRD LN THOL X, 2 ETIZba—ay o
M CHREEOBENEHRINTWDEN ThHDH, THOL A halgte THOE DI
i%iﬁ@%‘/f)‘/?w‘/ﬁ‘ﬁ{fx%ﬁiffbﬂ\é(mgure 3) ¥URIZBWT Thzate
AE*?Z%’:K%%S&%&%/7)/74/&L WRELHEORENHD, ENMTRBITD THJH

B Ax 1 il B R L2 OV T fﬁﬁ?{ﬁﬁf X TlX72 0 A% B ooz X,

THOI DOE AT ME NFRBNCA R M E2 S i ENE 265, 272 L4 Bl Ok
FMEEO, ZNETTHOL OBERNEERBAICEEL 5 252 ENFEH IO
TIEAeW, BLKF R TIX CODIS STRITIEE FH~— 1 — L CTRIERSHI A TgE &35 %
DAL, MRV R BB LD EIZOWTHER TOIMLERDD,

[ k] 1) doi:10.3390/genes13122205, 2) doi:10.1371/journal.pgen.1002639
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2.07 1
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EIRT O CT LM HIFT A2l L2k 5, BENHE TR OLNZL DN 17 #,
e CT THRENRPST-HBENREF TROOLNT-HON 138 f#, £ CT THREMN
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am s
RFiim 45
REHR a1
' 13
e 6
W 5
i 5
< HRTHm 4
m 2
=% 2
T Ofth 15
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5. & 3k

*Microplastics: Detection in human samples, cell line studies, and health impacts,
Environmental Toxicology and Pharmacology 101 (2023) 104204

*Microplastics and Nanoplastics in Atheromas and Cardiovascular Events, N Engl ]
Med 2024;390:900-10

*Quantitation and identification of microplastics accumulation in human placental
specimens using pyrolysis gas chromatography mass spectrometry, Toxicological
Sciences, 2024, 199(1), 81-88
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(PERI, -, BMI, A AREE . N TR BEE G-, 54 . THIEaA MR R, FEkas st
BERIR, FERAVE TR, SLIRIN 0 W B FAiT, O BEAMEE R, SOFA, PLT (day 3), BUN (day
3). Creatinine (day 3))

FABERIEZEOEDERIIAT Yy T TARXIETHEEZIRIRL, Cox BN —RET
VTR 2 AT -T2, IEREITLL T D#Y Tho,

CHERIL, 4Rl BMI, A ARNEE . N TR | FRR 55 145 . TH K& VEF Ik, Mk aesth
BRI, BB AR, FLARPN 0 W B AR, D EAMVEE IR, SOFA, PLT (day 3), BUN (day
3). Creatinine (day 3), ICU #M&®E), ICU NIEE), UNEUT— g HEL)

T —HEMTIZIE SPSS version 29.0.0.0 2 v /-,

T RTOBEICIBNT, A EAKEILIIT p<0.05 ZHEFHICA R ELI,
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3.1 BEOHABME

Tablel-1 (ZBF DOEARBIEDI G MR, Fllin, BMI 28 A =D A ETHE LIRS K2R
L7=bDTHD,

A EIOBFZE T, T 178 44 (56.9%), 2ok 135 44 (43.1%), 2313 4 DEBE RIS Lir o7,
ICU B 2RO A EFIERIT 21.4% 313 A 67 N)Thotz, *IERE OFEO I X



HABEERIELTZEE TIE 718 k. BARERIELRN-ST2RBE T 72 i ThoTz, L&
DEE VA BICEAZZFIELRT WNEWVIRE RGO, K538 O BMI OB T H A
BERBIELIZAEE T 22.3, FAREFRIELRN ST EBHE TIX 23.0 Tholz, MERIBLW
BMI (ZDOWTIE A EFRIEOA I L CHEZIZ AL N7z,

Table 1-1. General characteristic of patients

With Delirium Without Delirium

n=67 n=246 p value
Sex - male, n (%) 42 (62.7) 136 (55.3) 0.278
Age - median (IQR) 78 (70- 82) 72 (62-78.25) <0.001
10-39 1(1.5) 14 (5.7) <0.001
40-64 9 (13.4) 61 (24.8)
65-74 12 (17.9) 81(32.9)
75 -84 33 (49.3) 73 (29.7)
> 85 12 (17.9) 17 (6.9)
BMI - median (IQR) 22.3 (19.6-24.4) 23.0 (20.2 -25.3) 0.507
<18.5 12 (17.9) 29 (11.8) 0.297
>18.5-<25 41 (61.2) 149 (60.6)
>25 14 (20.9) 68 (27.6)

Abbreviation: IQR, interquartile range; BMI, body mass index

Table1-2 [ZEBEFDEARBIEDI G ICU AEBHRE, ENRMTEROIZME O Filia 2
TP E T A =D A BT LR RERLIZL D THD,

I ICUICAELILEE OIS FABREFIELIZEF L 53 4. BAZEZRIELR)
TR 228 4T, HAERIEIXA BIL Dol Fio, B, MR IR a0 7
BERETHEILDeh Tz,

Table 1-2. General characteristic of patients

With Delirium Without Delirium

n=67 n=246 p value
Reason for entering ICU, n (%)
Postoperative (n =281) 53 (79.1) 228 (92.7) 0.001
Septicemia (n = 4) 4(6.0) 0(0.0) <0.001
After resuscitation (n =2) 0(0.0) 2(0.8) 0.459
Respiratory failure (n = 17) 9(13.4) 8(3.3) 0.001
Hemorrhagic shock (n =2) 1(1.5) 1(0.4) 0.323
Anaphylaxis (n = 1) 0(0.0) 1(0.4) 0.601
Others (n =6) 0(0.0) 6(24) 0.197
Which department surgery, n (%)
Digestive surgery (n = 117) 31 (46.3) 86 (35.0) 0.090
Respiratory surgery (n =52) 3(4.5) 49 (19.9) 0.003
Orthopedic surgery (n = 58) 15(22.4) 43 (17.5) 0.359
Endocrine surgery (n =25) 1(1.5) 24 (9.8) 0.027
Oral surgery (n =9) 0(0.0) 9(3.7) 0.112
Others (n = 20) 3(4.5) 17 (6.9) 0.470

Abbreviation: ICU, Intensive Care Unit



3.2 ICU BE O HE
Table2 1% ICU &2HEFIZO>WT, A= 3 HEH.7 HE. 14 HH. 21 HHOBKKRAT
— A N EZDOFE TR L= R A2 RL T,
WAERERHZE TIZ. 3 HHDOPLTIZA EIZEL, BUN 7L 7 F = MEIT A Bl EL o
T,

Table 2. Laboratory tests on Day3,7,14 and 21 from ICU admission

Day3 (n = 303) : Day7 (n = 51) : Day14 (n = 15) : Day21 (n = 5)
q 6.0 Without q 5.4 ‘Without o 9.9 Without q 6.9 Without
mean (SD) : With iie;17num e s With iielllglum dhifurmn PEE With c{el‘;num [y PVETE With (iel;num ey s
n= n=246 n= n=36 n= n=11 n= n=3
WBC, X 10%L $12.19(5.25)  11.20(5.77)  0.207 : 10.52 (4.99) 11.14(9.38) 0.762 : 9.12(3.41)  835(3.57) 0.712 : 9.90 (2.52)  9.55(0.50)  0.835

Neutrophil, X 10%L © 83.45(7.27) 82.10(7.79) 0.358 : 81.26 (8.59) 80.94(7.22) 0.914 : 71.95(8.34) 74.00 (10.79) 0.787 : 75.70 (2.26) 72.15 (12.09)

Hemoglobin, g 1028(1.97) 11.58(6.80) 0.124 : 10.86(2.02) 10.70 (1.28) 0.733 : 10.72 (2.48) 10.90 (1.36) 0.895 : 10.53 (0.97) 12.25(2.19) 0.456
: : ©283.90 341.00 C292.67 370.50

PLT, X 10%/L 7481 (9.01) 199.0472.74) 0019 {17331 (88.95) 18691 (85.57) 0385 | ((46'4)) a12os) 0401 (g3 (6334) 0669

Na, mmol ©139.85 (4.81) 139.05(3.14) 0.203 | 141.10 (5.74) 138.18 (6.359) 0.002 [ 138.18 (6.34) 139.75 (2.63) 0.645 © 137.33 (2.89) 140.00(0.00) 0.251

K, mmol ©420(0.68) 4.27(0.45 0423 | 3.90(0.54)  3.84 (0.49) 0.688 : 4.16(0.42)  4.55(0.13) 0.097 : 4.50(0.20) 4.35(0.21)  0.480

pH {7.42(005)  7.42(0.04) 0397 | 7.43(0.09)  7.45(0.06) 0.651 | 7.42(0.09) 7.41(0.11) 0909 : 7.32(0.10) 7340

BUN, mg/dl $29.29(23.08) 16.85(12.03) <0.001 : 31.43 (26.49) 22.82 (23.07) 0.234 : 16.80 (6.34) 16.50 (10.28) 0.947 : 34.33 (34.39) 21.00 (0.00)  0.571

Creatinine, mg/dl ~ © 1.27(1.20)  0.94(1.06) 0.047 i 127(1.67)  1.21(1.46) 0.885 : 0.57(0.20) 051 (0.17) 0579 i 1.16(1.56)  0.47(0.33)  0.526

Base excess, mmol/L | 4.25 (22.15)  0.58 (3.01)  0.286 : 2.97(5.23)  4.63(6.98) 0.550 : 3.783.51)  6.05(5.73) 0.510 : 1.87(6.70) 15.80 ()

Lactate, mg/dl 1545(9.27)  14.62(7.62) 0565 | 11.50 (4.89) 11.13(270) 0.828 @ 9.50(3.73)  8.00 (L.41)  0.446 @ 7.67 (4.62) 7.00 ()

Abbreviation: WBC, white blood cells; PLT, platelet; Na, Sodium; K, Potassium; pH, potential hydrogen; BUN, blood urea nitmng SD, standard deviation

3.3 UnEUTF—a G, NLRER, SRR, iR G T4 AR G- OF i, SOFA A=
7B AEFIEREL
Table3 | ICU BEFDINEVT—Tar ik, N T, FERR, R &S A4 AR
BHOHME SOFA Aa7 z HWEEEHEEZ T A ZDO A BTl LI RE R LR T
b5, £-. HAEREOR AERRIEREL LU,
SOFA A7 NEW I NA BICEAZEZRIELL T WNEWIRERIC o7,

Table 3. Place of rehabilitation, condition of artificial respiration,
physical restraint, oxygen and opioid, SOFA,
and number of delirium onset during ICU stay

With Delirium Without Delirium

n=67 n =246 pvalue
Place of rehabilitation, n (%)
Out-of-the-ICU 6(9.0) 3(1.2) <0.001
In-the-ICU 51(76.1) 117 (72.0) 0.496
No rehabilitation 10 (14.9) 66 (26.8) 0.044
Condition of patients, n (%)
With artificial respiration n (%) 19 (28.4) 26 (10.6) <0.001
With physical restraingn (%) 23 (34.3) 10 (4.1) <0.001
With oxy gen, n (%) 60 (89.6) 221 (89.8) 0.946
With opioid n (%) 23 (34.3) 60 (24.4) 0.102
SOFA, n (%) <0.001
0-6 43 (65.2) 211 (89.4)
>7 23 (34.8) 25 (10.6)
Number of delirium onset, n (%)
Total 195
Morning 70 (35.9)
Afternoon 68 (34.9)
Evening 57 (29.2)

Abbreviation: SOFA, sequential organ failure assessment; ICU, Intensive Care Unit
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Figure 1. Numbers of delirtum onset cases in the morning,
afternoon, and evening among patients with delirium
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Table 4. Laboratory findings on Day3 and Day 7 from
delirium onset among patients with delirium

Day3 (n=46) Day7 (n=18)
: With Without With Without
mean (SD) :  rehabilitation rehabilitation pvalue : rehabilitation rehabilitation p value

n=27 n=19 n=12 n==6
WBC, X 103/L C1237(5.19) 11.11 (5.77) 0487 | 1068(525) 9.10 (0.87) 0.612
Neutrophil, X 10°/L 83.93 (7.17) 81.53 (7.94) 0.444 81.52(8.72) 79.55 (10.68) 0.775
Hemoglobin, g ©10.30(2.05) 10.18 (1.49) 0862 | 10.72(2.08) 12.00 (11.1) 0.309
PLT, X 10°/L 175.72 (82.44) 169.60 (58.78) 0.823 176.77 (91.42) 143.33 (69.15) 0.547
Na, mmol 140.00 (4.91) 139.00 (4.32) 0.548 141.42 (5.98) 138.33 (1.16) 0.034
K, mmol 421 (0.67) 4.13(0.78) 0.734 3.93 (0.56) 3.63 (0.20) 0.375
pH L 742(0.053) 7.42 (0.045) 0734 | 7.43(0.091)
BUN, mg/dl 28.75 (22.64) 32.30 (26.50) 0.658 32.44 (27.31) 23.00 (20.08) 0.570
Creatinine, mg/dl 1.21(1.10) 1.60 (1.66) 0.488 1.33(1.76) 0.72 (0.19) 0.556
Base cxcess, mmolL | 485(23.82) 0.55 (4.28) 0665 | 297(523)
Lactate, mg/dl ©15.30(7.60) 1633 (17.44) 0892 | 1150 (4.89)

Abbreviation: WBC, white blood cells; PLTplatelet Na, Sodium; K, Potassium; pH, potential hydrogen; BUN, blood urea nitrogen; SD, standard deviation



3.6 HARFIEDYATEK]
Tableb |3 A ZIIED VAT BN A2 0T 2T 47 ARG THEE LT RE R LIZL O THD,
FEHAREE. | EAEE, BUN O EfE, SOFA 227 O E N AV BEK 72 1=, MR ZRAE
FMIZEAL AT AERIEV AV G BRI -T2,

Table 5. Factors relating to onset of delirium using
Logistic regression analysis

n=287
Co-efficient SE p value OR 95% CI
Opioid use 0.798 0.365 0.029 2.222 1.086 - 4.543
Age group 0.620 0.172 <0.001 1.858 1.327 - 2.601
Respiratory surgery -1.655 0.652 0.011 0.191 0.053 - 0.686
BUN on day 3 0.280 0.010 0.004 1.029 1.009 - 1.049
SOFA score 0.749 0.221 <0.001 2.115 1.370 - 3.264

Abbreviation: SOFA, sequential organ failure assessment; BUN, blood urea nitrogen; SE, standard errorp@Ryratio; CI, confidence interval
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Figure 2. Kaplan-Meier curve of days from ICU admission to the onset of
delirium according to the method of rehabilitation
among patients with delirium

n=67

Log Rank test, p = 0.003

(days)
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Table 6. Factor relating to the delay to the onset of
delirium using Cox proportional hazard model

n=065
Co-efficient SE p value HR 95% CI
Out-of-the-ICU rehabilitation -1.161 0.538 0.031 0.313 0.109 - 0.898

Abbreviation: SE, standard error; CI, confidence interval; HR, hazard ratio
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1) Tsugawa H. et.al. (2020) Nature Biotechnology, 38, 1159-116
2) Nomasa K. et.al. (2021) J Occup Health, 63(1), e12218

3) Kikuchi K. et.al. (2017) Nature Communications, 10, 1835
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Figure.2 Comparison of salt intake of alone and family
—alone

---family
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(D) BAITEE ERER-REFEA 2022

(2) Sodium reduction - World Health Organization (WHO) accessed on 2024/8/27

(3) Tanaka et al., Educational inequalities in all-cause and cause—specific mortality in Japan:
national census—linked mortality data for 2010-15, Int J Epidemiol. 2024 Feb
14;53(2):dyae031. doi: 10.1093/ije/dyae031.

(4) Sumikama et al., Development of a Method for Estimating Dietary Salt Intake Using the
Overnight Urinary Sodium/Potassium Ratio, J Clin Med Res. 2021;13(9):479-486
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B F OEFEICAEREBE L ZDVAINE E TERD,

2. Y

B . n-THVCITHBRBENEEZS> TR, 22T n-T DO 125 1
HEEIZONWTOHR L EZLE2—L T . n-THAVOHFBRBEORERMEEZERTHI LY
HigEL7-,

3. Hik

TP KEREMARET (EPA) POEEEREIN TWALE 22— XM REDOREiH L xS
M L7-, #D%% . PubMed. Scopus. Cochrane Library ZH W T XHkZMK B L7-, iR HE
B2y 100 X020 A 11X, Texposure ] linhalation | 72 E DFERZIBINL TR VIA A
7o WIC. WL OARTORNENLEEMERNENLEDERAAL, ol kAL E 2—
L7, WBIZIG U T a— Lo i XS LT, B I, Fon=E®r6
TRBEREZMOBRLOTREEIEZHEBELIERLE, ﬁx@r(}ﬁﬁ%%@ﬁ 1%, 15
H3L7= No Observed Adverse Effect Level (NOAEL)IZHE 22 O R e ER A FRL. 8 H%?
BN ICH B L2 NOAEL(/8h) & BB R LT, 2 O R i KA EIE, e E
BE IV RSN EWVWEIRE THILE TR EEMHRTDHLDO T, fLEWITIALfE D
TS 10 2 A L7,

4. #E R

T — AR —ZA TR EMR R LB #EME N E NS DOERA LM R R OIS T T2,
PubMed Tln-decane] ¢ LT 3 —1 {f. In-alkane] T 15 f—2 {4, [decane 7
f—1 {4 . Scopus Tldecane, carcinogenesis, alkane | T 26 £ —1 #4. [ decane, human
exposure, inhalation, kinetic] T 6 f4—3 #4-, Cochrane Library CTln-decane] T 4 {4
=1 Thot, BIAXMEGHLE T3 RO ELE2—LT,

b Ng 2 AfF 92 Tl Kjergaard (1987)2 128 T, 0, 10, 35, 100 ppm @ 4 B C n-7
Bz 6 Kifil /AT 1 ABEEISELIA, BETH% TR 7 WY ORI E A &I2E
b RABNTZ, 2 A MEkKIEZ, 0. 10 ppm TH ZIZHE A L, 35,100 ppm TH & Tl
RV LT, 32 R IE, 35 ppm TOHRA BN LIz, 2SO 2L 1T AN K
2% & 376 O TiE7e<, NOAEL O KfEZ 100 ppm (/6h) £L7z (Tablel)

Zy MR E Tld, Lammers (20112128 T, 0, 93.9, 281,939 ppm @ 4 X T n-F
H1v % 8 Wi/ H CIEESEE2A,939 ppm @O 1 HHE 3 A BHOFHIT, fiRE
FIFNZKT T ARG ETOEREN 6 UL LI lENA BIZHE MLz, 2O biEA]
W) TUIREMX T D 1 Bl 4 A HOFRITIZIERIZKE>TEY, NOAEL &
939 ppm (/8h) L7~ (Table2), £7-. Rim (2004)" |2 T. 0. 50, 200, 800 ppm D 4
Bel T n-7 260/ H T 28 HHBREIELEIA A AD 200, 800 ppm BEFE T



SEH R L ER o~ m e B N WA Uiz, ZOZBAIEH B TIEHL0MEN T, IR
M ERE e ~FE7 me | ’ZUI:L’CI/\?ZEI/\?Z&)\ NOAEL % 800 ppm(/6h) &L7= (Table3) .

* indicates significant difference at p < 0.05. ** indicates significant

difference in log-linear analysis of linear trend. *** indicates significant

Table 1. Cell count changes in conjunctival secretions before and after n- Table 2. Visual discrimination performance test of rats exposed to n-decaane
decane exposure Latency > 6 seconds
Cell type 0ppm 10 ppm 35 ppm 100 ppm One day preexposure First 8hour exosure  Third 8hour exposure  One day postexposure
Polymorphonuclear leucocytes** -186* _62* 3 27 Control 4.50+1.04 5.00+1.27 4.00+£0.71 3.50%0.50
Cuboidal epithelium*** -3 0 5% 12 93.9 ppm 3.88+1.25 6.00+1.39 4.25+0.70 3.13+£0.90
281 ppm 3.38+1.40 5.75+2.87 4.13+0.90 4.00+0.76

939 ppm 5.00+1.84 12.00%2.39* 9.13+2.02* 4.38+1.03

* indicates significant difference at p < 0.05.

difference in Kruskal Wallis one-way analysis of variance.

Table 3. Hematology data of rats exposed to n-decane

male female
Control 50 ppm 200 ppm 800 ppm Control 50 ppm 200 ppm 800 ppm
RBC 7.3£0.4 7.6+0.6 7.7+£0.5 7.4+0.5 7.6+0.3 7.4+0.3 7.4+0.4 7.4+0.6
HGB 14.2+0.6 14.6+0.6 14.7+0.9 14.6+0.7 14.9+0.6 14.5+0.6 14.8+0.5 14.6+1.1
HCT 433+2.3 45.0+£2.5 45.7+2.8 45.6+2.8 43.8+1.8 43.2+3.6 433+24 43.7+3.2
MCHC 33.0£0.8 32.4%0.8 32.3£0.5* 32.0£0.8* 34.0£0.7 33.8+1.8 34.2+1.6 33.4+14

* indicates significant difference at p < 0.05. RBC, red blood counts (108/mm?). HGB, hemoglobin (g/dL). HCT, hematocrit (%).
MCHC, mean corpuscular hemoglobin concentration (%).
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7o A AT E M ICHOWT, FREH 900, 1000 ppm TEME IR0 -7 9, KAE
PEIZOWTORE TR Y =577,

PL o NOAEL 27 O R e £442 % 10 T L NOAEL(/8h)ZH tH 95 & Kjergaard
(1987)7% 75 ppm. Rim (2004)7% 60 ppm. Lammers (2011)2% 93.9 ppm &72 o7~

5. & %%
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INEL T TWBEBY, n- Tﬁ/@an/’e\r(&T“% fiEL 75 ppm b Z OH [A] (ZHE > TV B,

n-7 H DR iﬁ“é@%@%ﬁiﬁ ICEMIFMEICRE T 512 IRV, ED2)
I0E WL AR T OISR RN LEICRDEE 2D,

51 H SCHR
1) A.M. Api et al. Food Chem. Toxicol. 2020. 146:111804.

2) S Kjaergaard et al. Environ. Int. 1989. 15(1-6):473-482.

3) J.H.C.M.Lammers et al. Int. J. Toxicol. 2011. 30(1):47-58.

4) Kyung Taek Rim et al. J. Environ. Toxicol. 2004. 19(4):345-352.
5) Van Duuren et al. J. Natl. Cancer [. 1976. 56(6):1237-1242.

6) OECD. SIDS Initial Assessment Profile. 2011.

) HAREREAEYS EEMAFHE 2023;65(5):268-300.

8) H.E.Swann et al. Am. Ind. Hyg. Assoc. J. 1974. 35(9). 511-518.
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Characterisation of the single-channel properties
of the CPVT-linked mutation RyR2-R169Q*"

MAE A= #4537 Sora Sawada (No. 44)

Introduction

Ryanodine receptor 2 (RyR2), the sarcoplasmic reticulum (SR)-Ca** release channel, plays a crucial
role during cardiac excitation-contraction (E-C) coupling. Catecholaminergic Polymorphic
Ventricular Tachycardia type 1 (CPVT]I) that causes life-threatening arrythmias and sudden cardiac
death in children and young adults has been shown to be linked to mutations in RyR2." A newly
discovered mutation in RyR2, R169Q, is also associated with arrythmias, and some studies
indicated that CPVT patients with RyR-R169Q"" may present Left-Ventricular Non-Compaction
(LVNC). To further elucidate the mechanism that underlies the emergence of cardiac arrhythmia
and cardiomyopathy in patients with the RyR2-R169 Q*, we investigated how this mutation leads
to aberrant SR Ca**-release.

Methods

Using single-channel recordings in planar lipid bilayers, we compared the gating and conductance
properties of RyR2 channels taken from mouse hearts bearing the RyR2-R169Q"" mutation with
those of wild type RyR2.? Briefly, SR vesicles containing RyR2 were homogenised, isolated and
then incorporated into the lipid bilayer where RyR2-mediated SR Ca®*-release was measured as

RYR2 Ca*’ currents across the bilayer. The luminal Ca®" concentration was fixed at 50 mM.

Results

Firstly, We investigated the RyR2 open probability (Po)—[Ca*']cyirelationship (Fig 1). Po of RyR2-
WT increased at the cytosolic Ca®" concentration ([Ca?*]cy() ranging from 1 pM to 500 uM, then
decreased at [Ca®"]cyt from 500 uM to 2mM, resulting in the typical bell-shaped Po—[Ca*"]cyi curve
(Figl, bule bars). The RyR2-R169Q"" Po was larger at the entire range of [Ca*']cy: between 1 uM to
2 mM compared to that of RyR2-WT (Figl, orange bars). The Po—[Ca*"]cy: relationship of RyR2-
WT and RyR2-R169Q"" was summarised in Figl. For I-V relationship, on the other hand, there was

no significant difference in the channel conductance between the two genotypes (Fig 2).

Figure 1. The Po — [Ca®"]cy: relationship

Po-[Ca*]eyt relationship for RyR2-WT and RyR-
R169Q+/- . Plot is shown in mean = SEM, numbers
of experiments (n) were labelled above the bars.
Main effect of genotype p = 0.0091, main effect of
[Ca*leyt p = 0.2503 and interaction genotype X
[Ca?*]eyt p = 0.9971, two-way ANOVA). ** indicates
p < 0.01 for genotype.




I-V plot of WT and R169Q mutant
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Figure 2. Current — Voltage relationship
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RyR2-R169Q"" exhibited sub-conductance state gating at all [Ca*']cy tested displaying a weak
[Ca *]eyr dependency (Fig3A) that significantly contributes to the overall Po of the mutant channels.

Full-conductance state gating of RyR2-R169Q"" showed bell-shaped [Ca®']yc dependency as did
WT RyR2.
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Figure 3. Dependence of sub- and full-conductance gating on cytosolic [Ca?*] for RyR2-R169Q*/". (A) A trace
in which RyR2-R169Q*/ exhibits sub-conductance state gating. Closed, open (full conductance state gating)
and sub-conductance state gating levels are indicated by C, O and S. (B) Po full (light blue) is average Po of full
conductance events of three channels. Po sub (yellow) is average Po of sub-conductance state gating of three
channels. Po total (red) is the sum of open full conductance Po and sub-conductance Po.

Our results demonstrated that RyR2-R169Q"" significantly enhances channel gating across a wide
range of [Ca®]cyr. Additionally, we revealed that the mutation induces sub-conductance state gating
in a [Ca*"]cyt -dependent manner that further increases channel activity above normal. These results
are in line with another RyR2 N-terminal mutation (R420Q) exhibiting sub-conductance states that
also depend on [Ca®']e.”) Taken together our results indicated that the increased activity of
channels from RyR2-R169Q"" hearts could underlie aberrant SR-Ca** release in cardiomyocytes,
disrupting rhythmic contractions and predisposing individuals to arrhythmic events. Further
investigation of gating behavior of RyR2-R169"" at [Ca®'|eyc of 100 nM or lower is required to
evaluate the contribution of RyR2-R169"" to diastolic Ca** leak in CPVT patients. Our discovery

that RyR2-R169Q"" has sub-conductance state gating might provide new therapeutic target for
CPVT patients.
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Enhanced current density and phosphatidylinositol 4,5-bisphosphate
(PIP:) sensitivity of TMEM16A channels with a mutation associated
with Moyamoya disease.
ZA R VAN 3 RS
Tammaro Lab, Department of Pharmacology, University of Oxford.
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Introduction
Moyamoya disease (MMD) is one of the cerebrovascular disorders caused by the
narrowing of carotid arteries. Patients with MMD present symptoms including seizure,
ischemic stroke, or even bleeding in the brain, are mostly found in Asian countries.
Currently, no specific cure is available for MMD that is genetically driven, although
several causal genes have been found. TMEM16A gene, encoding Ca*" activated CI
channel that plays fundamental role in vasoconstrictions (Figl), is a newly identified
responsible gene. Fig 1 Diagram of TMEM16A channel
In this study, I focused on single point TMEM16A
mutation, namely substitution of glutamic acid 459
into a Lysin. (TMEMI16A-E459K)!!l. Since This
residue resides close to the binding site of
phosphatidylinositol, 4,5-bisphosphate (PIP;), an
endogenous channel activator, I hypothesized that this
mutation alters the channel affinity to PIP> and
thereby modulates channel gating properties.

Methods Fig 2. Diagram of VSP
Whole-cell patch clamp recordings were made from transfected
human embryo kidney cell expressing TMEM16A and voltage
sensing phosphatase (VSP) where necessary. Intracellular Ca?*
concentration ([Ca2*];) was set to 56 nM with EGTA.
VSP dephosphorylates PIP> upon depolarisation to deplete
membrane PIP, [21] allowing a comparison of PIP, binding
affinity between TMEMI16A-E459K and WT (Fig2).
Contractility of isolated rodent arteries was examined using
wire myography.
Fig 3. E459 (left in cyan) and E459K (right in dark
Results
® Structure analysis of E459K mutation

blue) relationships with PIP2 (orange)

E459K residue locates very close to PIP2 binding site of

TMEMI16A.
® Effects of the TMEMI16A inhibitor on a-adrenergic
constrictions

In both mouse aorta and rat carotid artery,
phenylephrine (PE)-evoked vasocontractions were
attenuated by Ani9, the TMEMI16A selective inhibitor, by about 80% and 50%,
respectively. Nifedipine, the L-type voltage-dependent Ca?* channel blocker, further



diminished the vasoconstrictions.

® Comparison of channel properties between TMEM16A- Fig 4. Mutation associated increased
E459K and WT currents

TMEMI16A-E459K showed 5-folds increased current

comparing with WT. Noise Analysis, the technique that

enables us to investigate single channel properties, such

as single channel conductance, and channel open

probability, or the number of channels expressing on

plasma membrane, revealed that TMEMI16A-E459K

showed about 5 times larger open probability than WT(Fig 4).

® Effects of VSP-induced PIP> depletion on
TMEMI16A-E459K and WT currents

VSP-induced PIP, depletion largely reduced

depolarisation-evoked sustained WT TMEMI6A currents

(red) compared with control (without VSP, black). The

corresponding current reduction was smaller in

TMEMI16A-E459K (blue) (Fig4).

® Channel sensitivity to Ani9

In both WT and TMEM16A-E459K, 50 nM Ani9 almost

completely suppressed whole-cell TMEM16A currents.

Fig4. VSP effects on TMEM16A (red) and TMEMA-

E16459K (blue) with control without VSP (black)

Discussions

There are several possibilities regarding the less sensitivity of mutant TMEM16A
currents to VSP-induced PIP> depletion than WT. PIP> depletion may diminish inositol
trisphosphate (IP3) production (see Figl), reducing intracellular Ca?* release that
triggers TMEM16A activation. However, experiments were carried out at a fixed
[Ca?*]i of 56 nM. Continuous supply of PIP> may be required to retain TMEMI16A
currents. However, this possibility is unlikely as a previous study revealed that VSP
almost completely delete membrane PIP, 3], Thus, it is likely that TMEMI16A is capable
of holding PIP, on its binding site to retain channel activation. TMEM16A-E459K
appears to have a higher PIP> affinity than WT, and therefore displays smaller current
reduction upon PIP; depletion than WT.

Conclusions

Moyamoya disease associated mutation E459K alters TMEM16A channel properties to
enlarge current density compared with WT. This change appears to be attributable to
the increased channel open probability presumably arising from a higher PIP> binding
affinity of TMEM16A-E459 than WT. Since the abnormal mutant currents can be
suppressed by Ani9, Ani9 may have a therapeutic potential for the treatment of MMD.
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Roles of stress hormones and mechanosensitive ion channels in bladder urothelial ATP release

Centre for Urology Research, Bond University - fifu4 3% HHER No.74)

(Introduction))

Stress can significantly impact on the bladder function, leading to various symptoms such as urinary
urgency or increased voiding frequency, and therefore play an important role in the
pathophysiology of overactive bladder (OAB) and interstitial cystitis (IC)/bladder pain syndrome.
Stretch stimulation induces Ca®" influx into urothelial cells through mechanosensitive channels,
leading to ATP release. ATP activates P2X receptors on afferent nerves, causing physiological the
sense of urination. However, an excessive ATP release can overstimulate this sensory pathway,
leading to urinary urgency.

This experiment aimed to reveal the roles of stress hormones and mechanosensitive ion channels
in modulating ATP release from bladder urothelial cells, contributing to the development of

treatments for stress—induced bladder diseases.

{Methods)

RT4 cells, a human bladder papilloma cell line commonly used to study urothelial biology and drug
effects, were utilized.

Cell viability assay: Effects of stress hormones on the cell viability were assessed using a resazurin
cell viability kit (Viable cells reduce resazurin to resorufin by generating mitochondrial metabolites).
ATP luminescence assay: ATP luminescence assays were conducted. Luciferin and luciferase were
added to the cell supernatant, and luminescence released upon the ATP-induced conversion of
luciferin to oxyluciferin to quantify ATP release. Experimental protocols were shown in Figure 1.

Stress hormones and mechanosensitive channel blockers were listed in Table 1.

Figure 1
(Fig ] [Table 1]
Vehicle _ Isotonic Krebs  Hypotonic Krebs
Epinephrine LL Jl
or
Hydrocortisone Isotonic Krebs Hypotonic Krebs
24 hrs - 15min  []  15min
(DATP assay (2)ATP assay

¢ Epinephrine reflects short—term stress, while hydrocortisone reflects long—term stress.



(Results) [Figure 2]
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o

decrease stretch—induced ATP release but their actions were not statistically significant(Figure 6).

{Discussion))

Epinephrine (short—term stress) and hydrocortisone (long—term stress) differently affect urothelial
ATP release. However, these results are not consistent with my initial hypothesis that both
epinephrine and hydrocortisone increase ATP release. Unexpectedly, mechanosensitive ion
channel blockers failed to reduce stretch—induced ATP release, although these blockers attenuated
basal ATP release.

Several possible reasons for these unexpected results were considered:

1. The cells may not express mechanosensitive receptors as anticipated, although previous findings
suggest otherwise.

2. Local and direct effects of stress hormones may be more complex than expected. For example,

ATP breakdown/turnover might occur.
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Possible crosstalk between ER stress and peptidyl arginine deiminase (PAD2)

Institute of Life science, Hallym University FMf#&AEBE% Natsuki Seki (No.52)

Background: Peptidyl arginine deiminase (PAD) is activated by Ca* and citrullinates various
proteins. It has been reported that the expression and activity of PADZ, a member of the PAD
family, are increased in prion disease. Additionally, ER stress has been reported to increase, and
the PERK pathway is activated in prion disease, leading to an increase in cytoplasmic Ca*
concentration. We hypothesized that the increase in Ca®** concentration caused by ER stress might

enhance PADZ2 expression and activity.

Methods: Astrocytes and neurons stable expressing the human PAD2 vector (hPAD) and the Mock
vector (Mock) were used. Protein levels were determined using Western blotting. To identify the

proteins that may be affected by PADZ2, we performed two—dimensional electrophoresis.
Results

First, we determined whether ER stress can affect PAD2 expression in astrocytes. Treatment
with thapsigargin (TG), which induces ER stress, increased PAD2 expression in astrocytes
expressing PAD2 (hPAD2) compared to controls (mock) (Figure 1). Next, we investigated whether
PAD2 could affect ER stress markers, such as ATF4, CHOP, and GADD34, following TG
treatment. We found that TG treatment increased ATF4, CHOP, and GADD34 levels compared
to controls in both Mock and hPAD2 astrocytes. However, the increase in these proteins in hPAD2

astrocytes was higher than in Mock astrocytes (Figure 2), indicating that PAD2 may mediate ER

stress.
Vector
Mock hPAD2
_CONT__ TG _CNT T
g 12 12 12 12 Vector
. . i " oAD2 Wock WPAD2 Figure 2. Expression levels of ATF4,
o T o T CHIP, and GADD34 in astrocytes
:‘:_ BActin oy | 212 2oz expressing either mock or hPAD2
50-|- - ----l ATF4 with and without thapsigargin (TG,
Figure 1. Comparison of PAD2 expression in 2. oo 300 nM) treatment. ATF4 and CHOP
astrocytes with and without thapsigargin (TG, :| p— B-Actin are ER stress markers, while
300 nM) treatment. We used thapsigargin (TG) o B GADD34 is an inhibitor of the PERK
to induce ER stress. B—Actin is used as a g 1 1 1 84 1 ) ) S| pathway, which is part of the cellular
Joading control. :«; pactn response to protein misfolding.

Next, we examined the time course of expression of these proteins following TG treatment. We
found that TG treatment increased ATF4 and CHOP levels until 6 h, after which these levels
decreased at 24 h in both Mock and hPAD2 cells. However, the extent of the decrease at 24 h
was smaller in hPAD2 astrocytes than that in mock astrocytes (Figure 3A). In addition, increased
PAD2 levels are accompanied by citrullinated proteins. Citrullinated proteins also increased
depending on the expression level of PAD2 (Figure 3B). Next, we investigated the effect of PAD2

on apoptosis as detected by cleaved caspase 3. Cleaved caspase 3 levels in hPAD2 cells were



lower than those in mock cells at 24 h after TG treatment (Figure 3C).

Figure 3. Increased ER stress activation markers in PAD2—-expressing astrocytes. A. Expression levels of PAD2 and ER stress markers
(ATF4, CHOP, and GADD34). B. Detection of citrullinated proteins by « —anti-modified citrullinated. C. Detection of apoptotic marker
caspase 3 and its cleaved form in astrocytes at 0, 3, 6 and 24 hrs following treatment with thapsigargin (TG, 300 nM). Cells expressing
PAD2 showed increased expression of ER stress markers and citrullinated proteins; however, lower levels of cleaved caspase—3 were

observed.

Furthermore, when we performed the same experiment using neuronal cells, TG treatment
increased PAD2 levels in hPAD2 cells compared to the control (Figure 4A). Additionally, the levels
of ATF4, CHOP, and citrullinated proteins were elevated in these cells after TG treatment (Figure
4B). Finally, we conducted two—dimensional electrophoresis to identify the proteins citrullinated
by PAD2 due to ER stress. Compared with the control group, the TG—treated group displayed
four distinct spots. These spots were extracted from the gel, and their amino acid sequences are

currently being analyzed (Figure 4C).

Figure 4. Identification of novel citrullinated protein candidates under ER stress conditions. A. Changes in PAD2 expression in
PAD2-expressing neuronal cells (ZW cells) in 500 nM TG treatment (Oh, 3h, 6h, and 24h). B. Expression of PAD2, ATF4,
CHOP, and modified citrullinated (MC) proteins in PAD2—-expressing cells with or without TG treatment (500 nM; 24h). C. 2—
D electrophoresis analysis showing modified citrullinated proteins in control and TG-treated neuronal cells, with the
corresponding gel stained with Coomassie Blue (R-250). Four protein spots were collected for further analysis.

Conclusions: ER stress increased both the expression and activity of PAD2, which in turn elevated
the expression levels of ER stress—related proteins. However, apoptosis was suppressed. These

results suggest that PAD2 expression may confer resistance to ER stress—induced apoptosis.
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UMETE DHT. Control iPS Mifd &L HLEEL TR L7z, —RAkEMNSL D GPRI61 DEEREZ TN ~%
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tissue—specific manner. elife.67121
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i S DB LB i B ha— L BSEEWRE O RHEN S DIVET , BEREIET A AT T D
JRIKRELU T, ENEA O R B2 E DR S Ve Db R a2 ZAAMGH T
FHATLE,

HEy- ik

Fox ORI N —T 1%, BERENET 4 AT VT BE O+ ZFRIGIRO A BRE T 5L X7
07 A& a— /LR (TDCA) R/ Va7 43> a— LR (GDCA) W o7 IR ARH-ER A3 LT
BY, ZOWANE OHEHBEIK FEFRERHLEVIHRFITIER L, BRENET A AT VT B
Z RN R 2 Al AR BT DD TIF R EE X FLT,

if:@fﬁ/‘:%@%@ |2 CH7TBL/6] It~ A% W S 72 21 7O e B 2 £ LT,

BT LA —MKIERIEDOETT MIZITREL 2HENHY, 1 OMINH T /L7 (Ovalbumin;
OVA) DRENE WWW&?«&@E‘@U{%‘W) BIRDESIE FAROETT L THY | 573 Papain D sl&(Z
L ARAEFIRDET NV TT, ZOXBEERIC TH BEBEEDOHLLEET VA HmIlL ., £
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2) HEBRE D FEAM

HHEHEEDHIE T HEEL CTUE, BT H DA LB RO EH NI EER I G FE THDHT = ) —
JLL R (Phenol red; PR) 28 5-, 20 7314 2 H &/ NMEETW L., /NGIE3EILIZDOLEE2E O
A AR ERT Y R —b, RARIUTHEERD PR O EZRIELELT,
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LA RLTWVET,
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TRIERIELZFHIES T2~ AT, 4 B B IOECEKIZ TDCA (0.5 mM)Z iR TR 5L, Bk
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W, BERDZE72, HAVTT I A TEINT A2 870K, AKERIFEEMKL TWDHEHITL
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*Fﬁ>t%f:?‘ﬁ@ TDCA ORIV A REIZHFEL TOELZ, 2L T, R OMED DD
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DR O— DI FEE R O Bw 23 E 2 HAvET, 20 B BRI PRI (220 1T AR H- )
BAERINADT, BNMEFEOELNDZEDE S ZHDH DG LitER A,

F7-, ErONG EEE THIO 2 IWNRHEE DWW DIEREME T A AT T I8 IE LB L THH D
EMHERRCTEIUE, TDCA 2R Q5452 L Coon B ABFH O E 5 E EhEE N L E 50
REMERHVET, SHBOMBEEL T, SHIN FE T ZETIVEROMEZHITHZ L, o
JBH R THEN RN HDLDNE IV ETRDUENRHVET,
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The role of acid—sensing ion channel 3 in itch generation

BREMERE Y KBEBEZE®No0.19) //NHEIENO.23)
1.

I

i)

R EZ A% ThD Asid-Sensing lon Channel 3 (ASIC3)23, FEADZ BN TED LS
et o TODOMALINTT HIET, BRICL - TR SIVDFE A DM I #E &5 23
T2,

El=l =N
2. Ha

B A TV (ASIC) &L 2 BB @M OA A Fr VT, KBAF L, T72
DOHEPHER)Z Y RELTH A 35544 F vy RN ThHD, ERTIE, D 7altb4a oD
BInTL 6 DOV TEATHAFEL TS, FHK - ERTE DT R IZ R BLL THY .,
HECIHREZRBIFELTT VR =V AL/ AOERICE G L Wb T\,
— 5 BEPEEDE THLIZENDNDLI R EHILFIETD V2l h, ASIC3 BNFEADE
FIZEDIDITHE G L TWDONERFTTHIET, BBIZE> THERINDIFEALANEDIH 72
TR CHIRINDDMNE LT,

3. HiE
O 7R lEA ~ T AFE Bih 56 i Bk

BHEICBW T, BRI ISR A 5 258, TR A a5 LT3 A IR 2 Tl
WAL 2 OITEN (VA TITENZ R T OICK LT, FEAZH R L8 & 121k
AR TOONATEN R T F o778 EED P, ZHUCE > TR A LFE RO 5§
HIENARETH D, A B IO ASIC3 KO O A2 =— X—THIFEL, 30 4y
BREICENSE R ICEHEE K E T 0.6M O/ fAa% Tl L= (Fig. 1
a), TN 30 S MBLEL T AT F U TITEILUAE L T TE 2 E Tk
U RHL R 21T 7,

@ Sk b oo

ASIC3 ZE AT 20 LIZHi IR N ) > 7-7- . ASIC3-EGFP Kl 7 2%
FIAL. $t EGFP $it ik T ikt F s a2 B 272 - 72(Fig. 1b),
ASIC3-EGFP KI v 20D = Xk fi (TG) &, SHER(C2~C4) D% AR AR £ Ei(DRG)
ERHL, ENEIVARRE 2 ER L=, o7 &L RNA U —J = 2% v
DRG 7F A% 45y ¥8 ¥ ClX. non—peptidergic -2 £ NP1-NP3 D7 F A X HEE Ip |
2R ThDHESN TWAH(Fig. 1c), 22T PlexinC1 73 NP1-NP3 25X
L TWAD, PlexinCl I —%B peptidergic @77 AKX 5%V PEPL ICH I HL N A5
5, £ZC Substance P (SP)% PEP1 ®»~—H—L,LTHWAZ LT, PlexinCl R
CTAT D SP AHT 4T ThHDHEI /RN & FE AR LT DL TR AR LD X



bz X -7z,
Fig.1

a b

3)Usoskin et a/, Nat Neurosci, 2015 XV 5| A

4. fER
O 7= R lEA ~ T AFE Bif 56 i Bk

IR EEAT LT A ASIC3 KO TIEB AR LILER L TH BICAZ Ty F 71T
B ORI E D L= (Fig. 2a,b), FIEEZ 30 SR OUAE AL 7478 7 R TR A
DA HIT 7228, B AR B LT ASIC3 KO OWTFHDOSEL A 74T ENTIEE
I ETRE Do 7= (Fig. 2¢,d),

Fig.2

Fig. 2 Applying citric acid to the skin of the cheek induced
only itch-related but not pain behavior.

(a) Itch-related behavior in WT (blue) and ASIC3 KO (red)
mice as determined by scratching bouts in 5-min bins during
a 30-min period following applying saline or 0.5 M citric acid
at the right cheek. (b) Regraphed data for the total number
of scratching bouts in 30 minutes after application. (c) Pain-
related behavior as determined by wiping the cheek with a
forepaw during observation of (a). (d) Regraphed data for
the total number of wiping behavior in 30 minutes after
application. n = 9-11. Data are mean = standard error of the
mean. *P < 0.05, **** p < 0.001 compared as indicated, by
two-way repeated measures followed by Tukey’s multiple
comparisons test. (Asic3: acid-sensing ion channel 3, KO:
knockout, WT: wild type.)



@ Sk b oo

K~v—H— LA AR YD 3T TDHIENTE, ZENENDOFRBLRITIAT
WF5E V90L& LW E B &7e»7-(Fig.3a,b,e), = XA Tl 3 PLD <7 AT
OWNWT 1L IEHEVELAENZEN 3T OAF 24051 flin s %R AR HE T
C2-C4 IZ DWW TCIRIARIZ 16532 Mifldz 17 RL 7=, PlexinC1 AR 7 47 72> PEP1
IHT 47 THDHIIMIAITIIT S ASIC3 DI HL L= X AR i T 0.08%. %
RAPREETT 0.02% &7 57 (Fig. 3c,d), DFED, FEAFRENR T D27 T7AZ(NP1-
NP)IZI T ASIC3 DI BT RSN h -7 (Fig. 30),

Fig.3

Fig.3 Distribution of ASIC3 positive neuron and itch-responsive neuronal subtypes.

Representative immunohistochemistry for PlexinC1, Substance P and EGFP-tagged ASIC3 is shown in (a) trigeminal ganglion
(TG) and (b) dorsal root ganglion (DRG) at the C2-C4 level. The Venn diagrams indicate the positive rate for each marker in (c)
TG and (d) DRG at the C2-C4 level. (e) shows the proportion of PlexinC1, Substance P and EGFP-Tagged ASIC3 in TGs and DRGs.
(f) shows the proportion of EGFP-Tagged ASIC3 in each subgroup with PIxnC1==/SP=* in TGs and DRGs. Data in panels (e) and
(f) is shown as mean = standard error of the mean. All data are from three mice/group, three sections/mice. Cell count is
24,051 cells in TGs and 16,532 cells in DRGs. Scale bars: 100pum.
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ITENRENT ICB W T, 7 U BB AL > T B INHIEEITEN X ASIC3 KO U ATH
BICHAD TR ENT, Fo, YA IZB VT ASIC3 1TEEATF OFE 2 26 3 D4
17T A (NP1-NP3) &I L TWDTENRENT, FEADMRRIR B T DI FEL
T, Intensity theory (i & D55 HIFL 230 p A T HET HiR) & Labeled Line Theory(Ji &
PR &3 D7 Fr (T B 72 R T AR R DR K NMFAE T HEWH ) D3 H(Fig. 4), 34
1L Mrgpr7e EFFE DR FEYE TR KT D% BAROFE 72 212LD Labeled Line Theory
MENZRDDDOHD, —H TR RIT, WHADY =R —F—Th5 ASIC3 NFEHLEZHE
BLTEbDOD, FELEZ R THEISNAMERE 7T AL (NPI-NP)EIHIEIF L FE L2 oT-0 &
DT LMD, Intensity theory D FED ASIC3 MR ESZ R EREIT L CTHIWVE AHIRZFE A EL
TZAELTWDEWIRE DAL, FT T AEDRIES NI,

Pl

Fig.4
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MR E-FAEESY JIEE (No.29)
(FH-H M)
EoLOM  ABDOMTIZFH EAma— 0 I FEA IR NEE 2B TEZ0, I OHf
TR MR FH2EO W oOEE CITABLT Eoa—nr NEASNEITHIEN
o TEI- L ME F#H CEASN- A= —o IV BB K280 5 3 2R ER
RN TEBEI 5, —F C.MPEEE2ZITHE METH CELEAINTEHE=o—
ay O — IS EALICHm Do TEEN 75, L L, SiE=a—arBEDIHI R A=K
LA TEEIICBE T30 OV TR RITIFMI SN Wi, 22 CRE=BI, Bk
o —u IS ERSENE OFSIE M ICIVE E BB T AL WK AT T, B
MR BWTH A= —rr BNMEEMRKICHE S SN ERIELT,

(7 i)

FER 1 T INE TG EFRE 3@ W RE oL

BEATIeo72, A% 0 £7213 1 A @ DCX-EGFP =T Rnb

BEBULIEME THE, BAEEE 3 %O wild-type D~
AP LT E R 3 R E A~ )LD T

HEERL, B8 24 B R ISR E RO EITo72 (Fig.1),

DCX-EGFP v U A%Z = T H OMkEL THEH 3528 T,

DCX/GFP i [h M M 13 =2 7 DALk 2 &) 3558

N ma—n ThHLIERFETHIENTED, METH DA

Z 4 OOEIZS T T, IS FITVWE % regionl & (Fig. 1)
L. ZIBEEEFHEIVIC region?,3,4 CEFR L7-, 45 fH I

® DCX/GFP —HE MM oz M, ko —

B [ M A L2 S 8D 2 4% fiE Jak o0 U ER G M A i O A A b

i L7 (Fig.2),

FE 2 T BB T AT A e — L OB HE A A T 5T

DI, HEEF P ICHAA LT T AL A= T 4TI GFP (Fig. 2)
GPEIC K- TERLIE-B® T A =ma— a2 B LT,

B RE X, regionl EENLANOFEABE T A =a—1

COFEM R EHIEMH AL L. (Fig.3), i #l 3R 1%,

A= a—ur NEBICE BN LIRS B EE 246 S0k
SOERIEE CE S/ EEL CTERSIL, TR NEZWNIE
EIVEMRICELBEB L2 RLTWD, -, HITHRE
ﬁﬂﬁﬁﬁ%éﬁgﬁﬁﬁﬁﬁﬁ‘%%fjjbf:o (Fig.3)

(i )

FER 1 TR MME TR EEFERE O R ZITOL, regionl (231725 5 5 M A1 i 23
ZTOMOER LI LTI LB EEINT (Fig.d), — T, M= FH LW RE LD
HEEF I, ZEHBEMBEOSMAITEEM CEER O (Fig.h), 51T, M=
THEEEREOLERICBWNT, ZEHEMEMEOE S L regionl TH EIZEEE

RLTz (Fig.6), ZAUZK LT, IME TR L R E oL E 8 Tk, S ko —HEG

PEM I OE A I2A B EZIXRB OO -7 (Fig.7),



DCX GFP DCX GFP
(Fig.4) (Fig.5) (Fig. 6) (Fig. 7)

R 2 TIE MR T LR E O R D ICIA LT T AL A=V T BT 0,
Figure8, 9 IZBI LB T ICBEI T Hh=a—a O Z R L CWA, EEKE LD EE
# TIE, regionl 2B BT O E =2 — TV E BRI KB B LIZOICK L,
O O TIEEVIEITL, Do<VEB B LTz (Fig.8), —J5 T, fH FH Lo H
IRV, A EBAEB B T8 A =2 —n OB BICEFR D LR -T (Fig.9),
BB T H=a—nr OB ZE B L, Regionl LZOMOBEIRE LT 5L, 6% K
B LD EEFE T, Regionl OF #i R ITAH BEIT/HES, LE<BEH L T
(Fig.10,11), ZAUIst LT, (i BB & 0> 4 5 38 Tl 4 SRR 03T i 36 Ll S 1o 1 76
RO BN T (Fig.10,11), ZROHORE Rid, = T # L5 % R E O3 #2479
LBBICEWEREZB B T A= 2 — m T IV E RIS BB L TV AIEEIRLT
WD,

(Fig.8) (Fig.9) (Fig. 10) (Fig.11)

(FLo- B 5

bR RN ME THLEERELOLEREZITIE, BE R EITIT WE I
FOM ORI R TR TAH e —ay NE BICE<HFEL, EEREITTW
A TAIH A — o T IVERICESHLIBE L TWHDIENRENT, ZhIC
I R FTHOMBI OB T A A e — o IEEREICHES SN TVAIER
R I,

(5HBORYE)

W R I BB T A A s —nr o iich B R EFE LIS

ANHZ AR F 22 TR, iR M RO maRE L TWHEE M N
ET5ZEaME LT ? (Fig.12), B# T oA =—a—nrbE BFH K

B RE Ny w3555 K12 E M 8Os KR T2, 20 J7
PEZPRELTWVDLEVIMEFL OB E G EFEH NE DI 5| K+ %43 W

LTWAD)0, o, A =az—n O & M #IZITFE SN2 ED L (Fig. 12)
IRZ RARDEAE T DD DNTHEI L TWVEZ,
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2. Nakajima et al., Nat. Commun., 2024 Mar 9;15(1):1877
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BRAEE S A =a—ar DT RARE

R FE-BAERESY JEARFKRR 67
B B
N DIZEAEDFIR T, EZHH 2 FrlLn=a—ar R oKbRRbEE Db
TWAD, MR T LEEEIRE T A#R L =2 —ar BN oKB TS, HEE SR E T,
BREIR DA =2 — U D EEASIL, VT T AZ B L TR AR ISR ESND2L T, B
RFENCEBRL QD Ieilt, BB OAFERIL., IEFMICBW T, MO EEML THHIY
VT =2 —a DT T AR R TLHIEEWME LT, ZOA=ALEL T, FEM I
BEINIBECTHIROANEICFE HT2HRAT7 7 F NI (PS) N, —RDTF 7 AIZHEEH
L., ZN&ral U7 Bl CTER T 5225 LTz (Kurematsu et al.,2022) ,
TIVINA—J{E, TIaAR B OBREICEY AL L, IS T3 D pifk
WERTHD, TNETIZ, TAYNA~—I{ET L~ ATIE, KIMEESCHERS CA1 (IO ==
—B T T T RAOEENED T HZENHESIL TS (Crowe et al.,2014; Hong et al.,2016) .
RIS MR B IRE OFT A= —r T, /7“710)% FEDHA LTS RTREMED 95, feilt
DI T, T T REE DO III/ul VT BB OGN/ RIEBIN TS, LL, TV
INAT—I{ET NI TATIIRT YT RE @ioiﬁ%ﬁ%XAT/ﬂ“7X%’: TREL TWODNER
HTEoTc, AR TIX ST E=a—n AZE B L, I/ I LS T E=a—rr Dy
FTAERBDAD = A LRGN T2 BELTZ,

[7i£]

TIVINAT—IFHET NI ALL T, vTADTInAR Bz MbLiz /w7 A ~D
A% W= (App-KI =7 A ; Saito et al.,2014) , PSIKFH723 /a7 U7 258 E=a—mr 0
VT AERENET L0, R HOMFIEE TR &7z Dex-CreER; Rosa26-tdTomato;
R0sa26-MFG- E8P®E <12 (D89E v &) & =, MFG-E8 IFHilasEo PS £3X7a 2
T DRy W B L S ETEDY DBIE A BARIX PS IZIFFE AT Hb DD, I7u /U7 ITH AT
=T AREHETEXAZEN 3> T \E.’)(Kurematsu etal.,2022), ZTOVJAIIHER T T =
CERERGTHE, %ﬁi%;~m/i) 5 MFG-E8PEE SRR HIL, PS Z#FEH LT-v 7 AIZHEAL

T/l VT EENESNA, App-KI w7 2L D89E ~ 7 A% AL, APP-KI;D89E
< AEGT -,
[#5R]

~UADREEEL, IR ZERLI-0b @t s R FITx T D50k E VT
Yt Zl 1oz, TDO% . MO T 2 ATAR T T A FICE AL, B RIS Co T 7 A% iRB L
72 (Fig.1), T 7RI, ~v R 0.5 um LL EHY | 22 F ZFi- D pk#VH > Mushroom A 57
A (Fig.1, 3HEAFRIH) °, ~y RS 0.5 ym LR thin B 727 ERE s, Ao
Mushroom o7 RZE B L, BEEFNT LT, ZORER., TV I A< —J{ET L~ AD
Wi 34 = = — a2 Tt Mushroom B 7 2D % FE WT =7 A~ TH EISHAD LT
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JLINA =TT L~ ADWE R P = 2 —a S BB AR T R O T PS AT
ANZHE S TNDZEDVRIR ST,

WT App-K| App-KI;D89E Mushroom #F7 =&

WT App-KI App-KI;D89E
Fig.1 Fig.2

[B%2]

A E OB CHEB IR B COFE=a—ar DO F T ADRL
BPUBFRIZIE, PS 3B H5- L TWAZENRBHLMNZAY, PS (KFH7/23/m
TITNZEAEROEE NSRBI, BIE, I/a/ U7 e ADa
VEITREBBIZOWTHITL TV, (Fig.3) ® AWREITRT LD
(2T ININAS—I{HET VST ATIEL, 77 VT IR3 DD F T A
Z [RIRF I B A IA A COVDER T IMBLES IV, IR RFCIXZ O L7048
Bira  ZINIRLNRN -T2 | BAEMEEL TS AREMENE
2D, Fig.3

BET VI NA~— RO FILEEL T VAR~ T LIRS HT 30 AR B HLiRD
DT TND, T AL =R TIL, TIRAR B OEFEIET T E{n6Irarsir
MEHEANIE AL JEFIC T T A2 BB LA TLEY FREEN HD, £2T, 7InAN B %
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TV T T REFHILNTED, TV NA~ = TORAS T T AR L TOKIENTED
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MREE-BLEES 89F BLUXE
HH
HER~7077—VICBITDAV AV RARDOB BN — L RIFFE AT — G
faf EOBHEIZHOWNWT TR —H A RAN —Z HWTFHEL, BIERIEDOA_SRAEF~—D—L1L
TORREMEZED,

ER
2 TRUHE PRS2 VE RAE NS> TH A MDA MR I K F DA RV 7T AT
422 LT ED,

BHRIEZSEET R OMFEELLTHE/ ~7un7ry—URNE T oNn5s,
ZNHEDRE AL AN 2B 1T AL INK BRI B WHE B[R Foxol 23 E 2L, &
JiE B B 5 T OB 3 S N4 %, — 5 T Foxol ZRIZHIE T AR O izl %
V2 RIEDFEIELTWDTD A A 7 F VDK T X Foxol #0 L TRIEAHE
T 5,

Lo T AV AV Z BARITIE M RIEDNASAA =T —E20I5DTIX RV EE 2T,

F
WH B (NCD)~ AL 30% High Sucrose & fif (Suc) <~ AIZ-DW\ T

1. 150 u L PBS-ImMEDTA IZ, ¥V AJE % cut tail L T3 ~4{iDILiE = £ LT 5
FACS buffer 350 u L Iz T3 L
FiEABRVER X, Ack lysis buffer 500 g L T 8 4y lysis LT HF JE i 0>
FiEAEER X, FACS buffer 1000 u L 1 %2 TiE >
FIEEBROBRE, HUR mix 2002 4CKE AT I 20 57 §R & %, FACS buffer 1000 u
[L C wash LiE [»
6. FiEAHVERZ, FACS buffer 150 u L I 2 T a—H A FAR) —

Ol =~ W DN

& HL1& : FACS buffer clone & & company Lot & & color
CD16/CD32 1:200 93 eBioscience 14-0161- no color
81
CD103 1:200 M290 BD 562772 APC
CD11b 1:200 M1/70 TONBO 25-0112 APC-Cy7
CD64 1:75 S18017D Bioregend 161003 PE
CDllc 1:100 N418 eBioscience | 25-0114- PE-Cy7
81
MHC class2 1:100 M5/114.15.2 TONBO 80-5321 Redflour
710
B220 / CD45R 1:100 RA-3-6B2 invitrogen 46-0452- eFluor710
82
Insulin R 1:67 Polyclonal RDsystems FAB1544G Alex 488




R S

NCD Bfi28 T, InsulinR-monocyte % InsulinR+monocyte (Zkt-X CD64, MHCTI .
CDIIbDRBLICH EREIMZR DI, —F TCDllc ITA BEEZEZRB DR T-

monocyte (2S5 InsulinR- / InsulinR+ HoidA Z 28 ML,
InsulinR- monocyte IZ8BITDH CDOA(KIE~—Dh—)HFITA X I ML, — T
Insulin R+ monocyte (28175 CD64 BEIIA BEEZZ RO T-

Jifg DHEK /~om 7 7 —IZBWTC, AV AV FARE Cer2 (I B 238 D 72,
Cer2+/Cer2-t 1% InsulinR+/-12X> TH B EZE2RV DT,

HER 2B 15 InsulinR O3B > THEROIE ML XZ —2 NE 720 Sucrose & fif I
FAEALE o7, HEIRIF ONRA A~ —F—T-0H25 [ e BRI X7,

8

InsulinR+ monocyte (28T, Insulin 7 F Vi NEE B [+ Foxol Z& IZH| I LC
cr2 BEL AL T IH 5, InsulinR-monocyte TIZT 7 F NN AL HZET Foxol 28
BNICEE ED Cer2 BENEINTHEEZH25, HEkK-~/n7y—JIA AV 7



W53\ DT EDMB MR E D TONE 21 2528227 D R HEME D3 H Y | fF 3k
HINZTB PRI RIS D T REVE DVR IR S 415,

2% TR

Kawano.Y, et al. (2012).” Loss of Pdkl1-Foxol signaling in myeloid cells predisposes
to adipose tissue inflammation and insulin resistance”. Diabetes.
https://search.app/F7p95NUMtYXcUzNu6.
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SH-SY5Y M RIZBITAZTIT AV T+ —ILDFRENRE — 22O T
RAENESETF HAME (No.63)

[ =
A%, MAPT B FIZa— RSN/ NE/R G Z 7B T, MRIEHICBWTERE
PR EZRTIZLTEBY, BRIV BBIb 22 T/ N E DR TREE - B L. 24U A
NRF—Z g EE T, BT AT T A T4 — LI Lo TR RHIFTFRF—NELD
ZEML BT AV T — DR B RE— DN Z T F RTF — D) BT i I B\ T HE
FEELEZHNTWD, LAL, in vitro TET VDR BIZEY, ZOF B — 2 % 1 5
HAN =R BTN T HZLITHE Lo T D,

[B M)

MR IE IR AL B kD SH-SYSY MBI W THI T AV 74— LD B EZD /K
— U EBALSELERZ R ZOMIANZOHE S AT AD in vitro fEMTY — IV ERD
A REMEZ MR ET 9D,

[ 5]

BT AT — DR BN — AL SEI RN EL T, v ig R MiE (FBS) DI &
EbEFETLLTF AU RADE LD 2 DOFMEH Wz, 4 DD 10cm dish
IZ SH-SY5Y #az#fE L . DMEM (high glucose) +10% FBS DE:HIi T— H HIFH <4
2o D1 1% FBS RA(-), 1% FBS RA(+), 10% FBS RA(-), 10% FBS RA(+)®4->D
B h FICBE, 2O H % day0 EL7=, RA 1% 10puM @ all-trans RA Z U, RA %
Mzt oiFarba— L CREIBEE O DMSO 20272, day0 & day7? CTEEZH
2L7-, £7-. day2 & day7 Tlysate Z[EN L, V= AX Ty NCTHENT LT,

CLES

Figure 1. Morphological images of SH-SY5Y cells.

Morphological alteration of the cells could be detected depending on the culture
conditions. The phase contrast images were obtained wusing inverted
microscope(Axio Observer.Z1(Carl Zeiss). Scale bars represent 50um.

FBS O & RA DM DML TG BB IZ 5 2 2 B A 2720 MR 224217 -
Too TOFE R day7 @ 1% FBS £5#1 T RA 2 2 72b D2 T, fHFR 22 D fifl 55 23
R, LR O 1 ~E 2 LT B iAot (Figure 1),

A B

Figure 2. Total tau levels in
SH-SY5Y cells.

A) Total tau were
immunoblotted with the
anti-human tau antibodies,
Taul3. B) Band intensity of
tau was determined with a

ChemiDoc  Touch  MP
Imaging System.



I ERBREEOEAADN DRI E 2 A B 5 AR K EZH W=y
ATy b fToCHERLTZ, TO# R day7 T 1% FBS RA(-)& 10% FBS RA(-) %t
B3 2L, 1% FBS THUORILTH ML Tz, RAG) & (DTHET 2L, EHH0H
HCH RAG)THU O BLIZI & =7z (Figure 2),

Figure 3. Tau isoforms in SH-
SY5Y cells and animal models.

Dephosphorylated  biochemical
extracts of SH-SY5Y cells and

brains derived from animal
models were subjected to western
blot analysis. MAPT KI mouse
and Mapt KO mouse were used as
a positive or negative controls.

BRI XTI T AV T 4 — LD % Bl % fif
Mrd 270 M) Bt 2 T o
TN HWTyZRZ T ay e T o7,
k@ E VBl TEY, SDS-
PAGE IZBWTZNWDRB B EICE EL L
2B BT AT 4 — RN D=
I AL AL BRSNS B T D, FDRE R
10% FBS RA(-)T4 >DO7 AV 74+ —A.(0N3R, ON4R, IN3R Z7& 1IN4R 7> 2N3R D
ELOLMIZH Y TH2LD)RNALNT-, £, 1% FBS RA(-)TIX ONSR ¥ E{RTHRIEL
TWZ23, 1% FBS T RA(H)TIX ON4R, INSR XU EWVWSTZEBITS) RO RERT AV
T —L0FBLL Tz (Figure 3),
[Z%]

SH-SY5Y Ml xR b THEF 4 FEOXUBHBLL T, F72, 1% FBS 85 H1T RA
MR DZEITED, MR DB L FUT AV T — LD BLNZ— P8
fELTWe, ZTRHDZENLEE# - b 2252 8I2Eo T ZOMBNREFTT AV
T A — DR BL NG — | B A fRAT 95— L ELTH H ThHZEN R I NI,
[ 3k
+Smith et al. Tau isoform expression and phosphorylation state during differentiation
of cultured neuronal cells, FEBS Letters 375(3), 243-248 (1995).
+Agholm et a/. An In Vitro Model for Neuroscience: Differentiation of SH-SYbY
Cells into Cells with Morphological and Biochemical Characteristics of Mature
Neurons, Journal of Alzheimer’s Disease 20(4), 1069-1082 (2010).

*Langerscheidt et a/. Differentiating SH-SYbY Cells into Polarized Human Neurons
for Studying Endogenous and Exogenous Tau Trafficking: Four Protocols to Obtain
Neurons with Noradrenergic, Dopaminergic, and Cholinergic Properties, Methods in
Molecule Biology 2754, 521-532 (2024).

« Jimsd et al. The retinoic acid and Brain—derived neurotrophic factor differentiated
SH-SY5Y cell line as a model for Alzheimer’s disease-like tau phosphorylation,
Biochemical and biophysical research communications 319(3), 993-1000 (2004).
«Targett et al. Differentiation of SH-SYbY neuroblastoma cells using retinoic acid
and BDNF: a model for neuronal and synaptic differentiation in neurodegeneration,
In Vitro Cellular & Developmental Biology— Animal 60(9), 1058-1067 (2024).



(EAEEODEIEHICR TV BILFV DL

TV RT 49T RT AD B R
REE R F 0% B BB (No.55)

[BER) 7V RT3 AT ADMERIE NSO E BT AL X O IE &2 B8
Do TWANEHET A,

[F&F & ]REL S5 M ORRIRICEs THUNE RS & F o 7B XTI E ) b &=
TR TURIR ERICHEWENIRERAL TS, EOIDIFT DOV B BN A IZIE F AL
THPOEFIIRTEARAH THD, AFERTIE, BEKELZOREE ST L X
TOEEBEFTE T DH, WRIZ, ZORIE RSBV AL X T OB I N O FE Y B
FICHBEREE ATV RT 4 I AT A P LA D ThHANEREET 5, L5 )8
PRI A > CNAT AN A DR ZEIZHBLL THWDT7 77 R 4(AQP4)ENVH KT
YRNVDTVINT 4 7V AT KMMIELSLBE G LTEY 2, 20 AQP4 #[HET5ZLTED
weHEME 35,

[F#:)4 » Al C57BL/6] ~ T AIZ = FEIR A FEEE(0.3 mg/kg A7 FIVY 4 mg/kg
XY TN, 5 mg/kg TIVT 7 ) —WEMEENE G THETIRKRBEZSI SR, =
vhr— B TIHEREE A SR IESE RV, FREEE 5% T ISR B IO R R
RAHFSE T, RERENOEESEAIHE T, BRKIEZFIEEILE 4 BR#% IR
EHIZ 0.5 FEfEI 2D 1 KEE oOX  KIBOEIEZR LIz, ZV " T4y AT LD 5
LTWANETARL7-D12, AQP4 [HEFK D TGN-020 ZFEEEH 5 15 45 B 18 e N #%
H LTz, KIMEE oY 199 F B I T Bibsn=Z v (p-taul99) i X o (t-
tau)D & % ELISA [ZEVfEAT L7, #EatHf#HT TiX, GraphPad Prism ZH v 7z,

[RE]IMREICEIVEER D NS &S

AU, IR B TR O 7o~ A TILRIE 2 — &

[ 18 L7 (Fig. 1), KA IR 12X p-taul99 &

(X hr— LBEE N CTH RIS ML, 1

R IR D 72~ A TliX p-taul99 & BEIK

i B &~ T B2 L7 (Fig. 2A), —

AR LY t—tau EiFar ha— LRt

L R TR A T 2\ 2 A B 7z (Fig.

9B). MR & p-taul99 & 134 OFH B R 2 Figure 1. Anaesthesia injection caused
S EIBIE S t-tau BT EOMHENRLD hypothermia in mice without temperature
n7-(Fig. 2C, D), %KIZ. TGN-020 7t A B control. Heating the hypothermic mice
L FETE ABE L R CERER % 0 KR led to a significant recovery of the body
TR E SR I WO RIE O -5 temperature. Data were mean+SEM(n=4
BRI R S o7 (Fig. 3A), 22T p- mice/group). Mixed—effects analysis
taul99 BAHET AL RIEE 1 R D with Tukey’s multiple comparisons test.
FolEC IR IR BE L e SO B Ao as PCO-05, o TpCO.0L, - Tp<0.001,
R BR TV~ 4, TGN-020 E AREcR ~ P<0.0001, ###Hp<0.0001.



EALIX R SN2 h - 7-(Fig. 3B),

0.0638

Figure 3. (A) Hypothermic mice demonstrated a significant increase in p—taul99
levels in the brain compared with the control mice. Subsequent heating for an hour
normalised p—taul99 levels in a time—dependent manner. (B) Hypothermia induced a
reducing trend of t—tau levels in the brain. (C, D) Brain p-taul99 levels were
correlated with the rectal temperature negatively. Meanwhile, a positive correlation
was observed between t—tau levels and body temperature. Data were mean+SEM (n=4
mice/group). One-way ANOVA with Tukey’s multiple comparisons test. *p<0.05,
**p<0.01.

Figure 2. (A) TGN-020 pretreatment

A B Brain p-tau199
250 BB Hypothermia had no effect on body temperature
3 20- EREWEW(L‘: changes during hypothermia and its
215 . recovery. (B) TGN-020 injection
3'-‘;1.0- i prevented the reduction of p-
05 taul99 levels after heating for an
0.0-

hour. Data were mean+SEM (n = 3-
4 mice/group). One-way ANOVA

[ZERLSBOBE]KAKERENSKEL L R f“key’s slifele. CompEisoins
RSEAILICEY EKEICE-T R L p- oSt Pe0.05.

taul99 &IV 2R L7=, AQP4 OFLE THRIEZLICE B IZ K /2o 72b 00 | KR
IR DTMEKD p-taul99 &EIFMEEIEFFELLE XTEAL LD o7, ZOZEND, AQP4
DPMEARIE DD EIE BIZIBITS p-taul99 OZIT T AT B L 5 2 TWAHI LR
ST, Bk RESBITHRAET 57280, I F BEHE H 0 & T OfFHT <0 & W 89 12K 5 2 [
BIH T~ T ADMEHT | p-taul99 LA DY EELZ T DTSRG T 5, SHIZ, AQP4
ICIRFE LR WER 2R e 5700, $F—EBRRAT7 7 X —BOiEMHIREED T A
HE T D,

Untreated TGN-020

[23 ]

1. Planel, E. et al. Anesthesia Leads to Tau Hyperphosphorylation through Inhibition
of Phosphatase Activity by Hypothermia. /. Neurosci. 27, 3090-3097 (2007).

2. 1iff, J. J. et al. A Paravascular Pathway Facilitates CSF Flow Through the Brain
Parenchyma and the Clearance of Interstitial Solutes, Including Amyloid B . Sci.
Transl. Med. 4, (2012).

3. 1iff, J. J. & Nedergaard, M. Is There a Cerebral Lymphatic System? Stroke 44,
(2013).



<A HIILEFAICEITS CXCLI0 DR EAFH EHBEDER
BMEERE., BEFEM (No.26)

[B&Y]
P I B 7L~ RIS T P A e oD i Lk~ D12 1 4 % 8 LU TR R AR
Mz RE T D,

[# %]

b4 PN HE I b A LS ORI AR I K BN B NS iR A3 L, B A E B A e e A
SIS ITHERBTHD, FFITIL AN AR R 280k D M O M E okt L
TITAH ARBEENGFEL2Y, IEF, “REOKEEIC T MldoRENE 5 T52
ERHREINTWD,

[ 5]

C5H7BL/6] TV ADRGFARIIVIRI 2Z 7 — B2 E AL THAN I EZ&RLLZ%, 0, 1,
3,5, 7 H BIZ real-time RT-PCR T#EHNA NI DWW T mRNA OB EZRE LT, F
7 M HIMARE % 3 H B IZ enzyme-linked immunosorbent assay (ELISA)T c—x—c
motif chemokine 10 (CXCL10)ZE & L7z, SHIZ, Cxel10 /7T Uk (KO)~ 7 AT
AWHMmAEFEL,. 3 HE ETITEEN Z2/T7 VEE K E R E A2 E L72% . %% Nissl
Ye | Z X0 EE fE I O R RS L JE PH R O RIEEZHIE LTz,

[&R] \ _
Jibd PN I 4% oD i R Rk T A

(R EME T E DAL D mRNA

J Bl & N N L7z (Fig. 1

A). Mk N H I % o> Z IR P o

ik B = IC B VDT (L AR L X

oA % M e 45 D R CE B

LExhb.3 HEIZEITD

mRNA @ 3 8l & £ (b %

Volcano plot TH A EL, W

KOMDBE FHE Lz

(Fig. 1 B), #oh©¢, T 4  Figure 1. (A) Changes in mRNA expression (Log2
DR izE B LT ewy  fold change) of chemokines after Intracerebral
HAE 2o\ T Mg 2%  hemorrhage (ICH) induction. n=3. (B) Differentially
BT A»¥EH A Thb expressed genes (DEGs) at 3 days after ICH
Cxcll0 \Z7E B U7, Cxc/10 induction compared to Day 0. DEGs were extracted
LN I A o v 3k 8l with a p-value < 0.05 and Log, FC 2 11 ].
EAMERFFL T (Fig. 2 A), £, N M A2 & L7e 3 B % O TIx, I H
MZEHEELEN-TRELE LT CXCLI0 O&EPENICE -7 (Fig. 2 B), SHIT,
Cxcl10 KO ~ T AT, B AR ~ 7 A&~ TN HY I £ 0 3 B 1 7[5 5 23— 58 iR s
sl (Fig. 3), F/o, 5 F IO LJE P& O RIEIZBWT Cxell0 KO w7 AL
By R < 2O M EZ X T- (Fig. 4),



Cxcl10

150

K °

g_ 100 -

&O

<&

Eg 50 - o 6 ©

g, Figure 3. (A, B) Motor dysfunction in

013 5 7

Days after ICH induction

Cxcl10 KO mice and wild—type (WT) mice
after ICH evaluated by modified limb placing
test (A) and beam walking test (B). Mean =
S.E.M., n =3 (WT + Sham), 3 (WT + ICH),
4 (Cxcl10 KO + ICH), * p < 0.01, ™ p <
0.001, *** p < 0.0001 compared with WT +
Sham, ** p < 0.01, *¥* p < 0.001 compared
with WT + ICH. Two—way ANOVA followed
by Tukey’s multiple comparisons test.

Figure 2. (A) Changes in Cxc/10
mRNA expression. Mean = S.E.M.,
n = 3. (B) CXCL10 protein levels
at three days after ICH induction.
Mean + S.E.M., n = 4. "™ p <
0.001. Unpaired t—test.

A B C

B vr+icH

- Cxcll0 KO+ICH

Figure 4. (A) Representative images of brain coronal sections stained with
NeuroTrace Red, a fluorescence Nissl staining at three days after ICH induction.
Lesion areas were indicated by Nissl-negative regions. Dashed line: Border of
hematoma. (B) Lesion volume in Cxc//0 KO mice and WT mice after ICH. (C)
Perimeter in Cxc//0 KO mice and WT mice after ICH. Mean = SEM, n = 3-4, ns:
not significant. Mann-Whitney U test (B), unpaired t—test (C).

[(BRLEBDORBRHE]

Jibd PN H I 7 RS % O KRR R 123U TL mRNA L THH X TE L~ L T CXCL1I0 @
REBEIZEF L, 7. Cxc/ll0 KO w7 ATITMIEDO REXIICEE AL, M
Hi# OEB R EN RSNz, 2S5, N H Mm% oK Tl
CXCL10 W EF L, EIEEREOEAICEFGLTWVDEEZLND, 5% . T Migo
R Z Y B Lo TR 72260, N TED X7/ ld 23 CXCL10 #FEAL T
WABM & in situ hybridization 2 W THERR THZENRKRDHINLD,

[23 ]

1. Zhang, X. et al. T lymphocytes infiltration promotes blood—brain barrier injury
after experimental intracerebral hemorrhage. Brain Research. 1670, 96-105 (2017).
2. Shi, S. X. et al. CD4" T cells aggravate hemorrhagic brain injury. Science Advances.

9, eabq0712 (2023).



FRIBAFINIAIMAELRIV PRIV OBRINFEREHE2E-7-M

BRFAEMEELTMSI2EEBIAIT

MEEEESH No. 1l FEEX
. FsEEW

FLT=HlT, RARTEIEN B OF B (10-HDA) OF HIAK THLH B & W L
ShANERYY BT (PP MERO KGN AM I IZ L THRAER 2R 32
EERHLMNILZ[1], AU ic XD PPL IR 5 K+ STAT3 @ SH2 RAALIZ
FEATEDLIENHHEH, PPL & SH2 KA EDFEA X STATS @ — B K Al 2 0
EAAHAZENRIBREINT-, PPLIZV R L STAT3 DR BLL ~ LA K F &, STAT3 O
R GG M2 L, STAT3 OFER & s 1 ThD VEGFUM 4 N B 8 5 K] 1) D % B
LUV B R R &E 72, PPL X IR SR R I o Ifn 3 B ZE 23l 32 28RS T D
(21,
AR CIEFHEINEIR BEEEZ A WT PP & G RO & FH AR EFEHOE#E X AI
Tl iz, BEDOHIETIE PPl EEFTOAFaX—va  BERIOEWVRED L
NI AN BT A0 RN, BIg TA o FaX—var LTS EE
BRI CH DD PPl G5 % NHA L FaX—a & T ETOREMNE 2> Tn=7-
D OEWEPAREICHER T AT LW E WO E SRS, A F X PPL # 52
BATNETOREM % 48 FERIITH — L TEREZIT o7,

2. Hik
{CAM assay>
D AR I (1% W O 5 . I BB A& B R T ) & W 72 58 U S R B ik
chorioallantoic membrane (CAM) assay (2 LV Ifi & B A BH ZE AE H 12 DWW Tl 7=,
R (113 B HAWITE R (125 )OO A% 2 _—R 4 O PPl £ 5 25100 %
BAMBIERICEDLIREEL KETHE R D20, FE1 9 BICEIIEICAN 5
H#%OF1% 2 R IC3EFI 2% 558125 BERE] . Group A), 7213414 4 R 2z
FRIZANLS B OTHT 9 RIS F 2 59 58 (113 K[ . Group BTy 170, 3
Bz & 5351201, % CAM BIg@E W=y Va7 oMz 0,10 uM PPl &
WTREL, AIZEH .2 HREIOA L FaX— Mt & EZRTLTAEHALNT
URA(KBERE)EFE AL, Va7 NOME ZFERBEMBRE FicTiREL, £
DRI &I Z T,
(CAM Dk £ h #7>
B DB A K UP (1% BRI 35 2 K WE B o4/l 9 B(96, 99, 102, 105, 108, 120,
125 B 0E D213 % 4 (91,113 B R E ISR SR Ic A+, B AEH
MHRRFRERIZ CAM OREZZEWME L, CAM OREZTHE L TREm L7,
CAM ZFEMERAL ., BEMEDHEIRL V RXITHAATVICIVE LR LE LR AR E
L. () =(E L) XEE)X3.14 LU, mEE2YIa I T OmBETHEL
TCAM mEEZHE ML,

3. fER
SE A I BT IR BRI AT 113 KEf DA F 22X — [ & |12 PPI 28 5-L7- Group
B®OuM PPl Ti% 15.8%+3.1 A, 10uM PPI T 9.7+1.7 & (p<0.05)& 39% D



BmE s E N R sn=K 1),
125 Bl DA F2_X—R g2 PPL %
$ 5. L7 Group A ® 0 u M PPI TlZ
18.61.7 A , 10uM PPl TIZ
14.5+52.44 (p<0.0001)&22% DA
BErmE S ENERONTZ(K 1),
Group A & Group B OE¥BELD 7 L
—7IZBWTHOAEEZNALONT
M. EDONHIZh H X Group B D J7»
K&EhoT-,

CAM 1IAvFa—RBHIEH% 91 B

M CIIBl g, 96 KFfM 25 125 K
i CHRERIRRE EEHIC CAM O 8
IR EL 2 o7=( 2), 7~ FRl 9 W
IIEIRERIC AN 5 B DOF1% 6 Bz
AN 2R 5 358105 KFfE . Group
C)ix CAM D% & h # S FE A & 5- D
EHWAAIVTEEZLNE-, i
@® CAM assay 24T L4 851 A TH & E
AN HOWTIHH T2, 105K oA F =
R —R % IZ PPl % 5-L7= Group C @
OuMPPI TIZ16.6£1.4 4,10 M PPI
TIE11.121.3 K (p<0.05)THb, Mm%
Fes 33%A EIC A L= 3),

Prr=3
£

CAM assay OFEHR K0 HKAEZ KR 595

FTOEE 2 CAM O R & & PPI @

i Fr B EEH IR TLHIENR

N7z, CAM MO W TIXBAS 8 0

PRV XA HEL7Z AT THELE

BEWELVIZ YT EDHERIZLY

BAB LT CAM HBAHEH L0 EBEDO CAM OREXSETREENH S, CAM T iE
ORE « B H FIFEIZOWTIIR AT DL ETHD, CAM Ok #h B 1% 105 Fe [ 2L
THEREMEZRLTCEBVEBEXAIVTEEZLND, CAM D H FE 7/ SR 1
\Z PPl 25 LRI E W RE2RTZERHER SN2 D AT 2" — N 4k
% 105 KF[EC PPl 28 G- L72d, 20 2 R1E 113 KRR EL T, 5 1%
DB ITIAL Fa_X—TaRROBEMAREHERFZTHIETIVRERA T2
NR—TarKRERRBETHETHS,

225 Sk
(1) Suzui M and linuma M: Anticancer agent, Japan Patent No0.5597427, 2014.
(2) Ando S, et al. Int J Oncol 58: 251-265, 2021.



AR REEHICKFET L2V F /2Tl 27u 7)) Tl 2 HNE
iR A e
33%F M —&F
(YR HW] VA F 7 RTFREBIET A RO - CEYEKEL L COMEHIH
FInTwd, YU AF/RNTFREMFESNI W EIMBEMBEM 288 L iR 2 EE
T2, 31707 )7 RFMMRERZ7Y THilgo Tk, BYICEL CREED I A
FAAVvRTERIL VERBT S, RITHR VW~ 7 7 -V ICH 4 XL KRAE BE
RoBRZZV IV AN F/RNTEZRMT D ERRIEEERLE[L]. KW TIRY I A F
KoV 4 X REHREEZZ 2 CI2a ) THI TN 2 FME %234 L 7=,

[(5iE) 37w 27 ) 7HllEMk 6-3 % 3B OB HEE T Y A (3 um-Plain, 50 nm-Plain,
50 nm-NHy) OFHETEZFFFETTHEELZ, 25D Y ) D DORMARE L 100
pg/ml & L7z, U Aic 24 WM S ¢ - & 2 o &M%k, sEMAE%k% WST/LDH
assays T, Ml TR BEZ o TV B D% 57291 RT-PCR T 6 K] lg & K i B 1J
2 RIEMWEIN T (iNOS, MIP2, IL-1p) @ mRNA EHL AL ZHlE L =, £72, 327827
TIXEREZAT 5D T 3 um-Plain # BfFH T, 50 nm-Plain, 50 nm-NH, % 8 {F H < H
DAATWBAREM A2 #Z 272, EIPA (2o /%4 F—v 2HEH) 2HwT 3 RKH
BRI IC B 1F % 50 nm-Plain, 50 nm-NH, OV AR EZ 70 —% f P X — X —THH~
2o ¥ ZDOFD iINOS, MIP2, IL-18® mRNA FEHL v % X7z,

[# %] WST/LDH assays IZ X » 50 nm-Plain oA RO KE W &8 Do (X
1), iNOS, MIP2, IL-18 ® mRNA B L R VO @EH TlE. 39 F 3T <X TIicH T 50
nm-Plain IC 517 2 mRNAFEBH L RARES Ero72 (M2), 7/ F 4 X2 ) hicks
=78t H A4 F—vRICIIWMYVAADEGZHEIL CAaIZE A, EIPAHEHET T
50 nm-Plain, 50 nm-NH, i34 2 > U 7 OV IAAHNBERSKTLZ (M3), T 7=,
EIPA HiE o Bt Ic X W Mifa 28563 L TN ICER D sA sz > U A2 MilEshiciin 3
ETCHNMER TR o T0n20CTiERS, M EHFLTWIRETY Y ZDORYARE
28 EIPA 12 X o THI#] X 7z, 50 nm-Plain i 17 3 MIP2, IL-1B® mRNA FH L <1 3
EIPA ic X b K% Il & L 7=, Control I B} % MIP2, IL-18® mRNA FH L < 3
EIPAIC X W BEZF ML 72 (M4),

(6] VA~ Ad 205 A XED bF /) 54 X015 BBERIEKAE o722, NH, T
EHIEMT 2 CEMPBO 2 LR TEL, RHERNTORBEROMAIZL ) »IRE
X MM E N AR O N kb BIERRTOEE I XY KL % 72 7] gtk
BB AN, Lour) PHIE B CTF S FA XD ) H DM AB R~ 7 o
JHFALT =T RAENLTVDE I EBREREI N, EIPA 27077 —YICE T 5 IER
ECTHWw/ize 2% EIPA Afko#EMIc X W E K ofifaEriL® 7z, I7mn 2 ) THilATD
BIERES R 72 5 MERCRES o LEDLD 2.,

Y

y



[ % 3Ciik]
[ 1] Inoue M et al. Size and surface modification of silica nanoparticles affect the severity of
lung toxicity by modulating endosomal ROS generation in macrophages. Part Fibre Toxicol

18(1):21 (2021).
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(1) Ionizing radiation promotes, whereas calorie restriction suppresses, NASH and
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ID [Number of egglabnormalfunfertilized|Fertilized
Donor| A 19 0

B 20 1

C 17 0

D 11 6

E 13 0

F 13 2

total 93 9 15 69

Table.1 retrieve fertilized eggs



The number of
No. ) The number of embryos
TF(left/right)
TF
1 10/10 0
Rats
2 15/15 5
3 10/10 2
total 7

Table2. implant fertilized eggs into rats
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+Kaneko T, Endo M, Tsunoda S, Nakagawa Y, Abe H. Simple induction of pseudopregnancy by

artificial stimulation using a sonic vibration in rats.

*Endo M, Tsunoda S, Tawara H, Abe H, Kaneko T. Successful pseudopregnancy of rats by

short period artificial stimulation using sonic vibration.
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«Parker et al., Nature 2014
«Zheng et al. Cancer Discovery. 2021
*Louis et al. Neuro Oncol. 2021.

«Hanxia Li, et al., OncoTargets Ther. 2018.
+William R. N. Davidson, et al., Blood. 2012

+Carolin Temps et al.,

Cancer. Res. 2021
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