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KR MALT Vo NBICEB TS CD274 B O} TNFRSFI4 DL F B

BIRREBRES BiEE A (No.48) AZHEF (No.76)
1. FE-BH

Extranodal marginal zone lymphoma of mucosa—associated lymphoid tissue (LL T .
MALT Ul 3 ) (34K FE MR BE O i 461 B Al e 14 U oS C L RE 5 Al e s v o0 2 7% H
L7-iE s BAEICH L TWD, BAIEY L NED 5~8%% &, B fliflgy L 3
JED R TIZOEAME KA KR B MR EY < E I8RO PEY B RO TCF6 A B BE
E<, AR 10 TTNHT2D 0.5~2.6 N ThD, % <OJEFLIE MR AE &R B
L. bbb lEas 13 AT 50, FH (33%) . IRERATE 28 (24%) | A (11%) . B T AR (11%)
D3N 2R T D, MALT U8 CT— RIS BN TV DI R+ B 5
t(11;18)(q21;921) (20~40%) X t(14;18)(q32;q21) (~10%) NZF T HiL, ENE I
API2:: MALTI @& B8R 1. IGH: :MALTI @& B s T2 L, MALT V> 3 E o fE
R E T AZENRIBEEN TS,

Fg R IZ 317D MALT VU REIFFEF ISR C. H A B RETHLY = — L U JEfE
BEIZXV R AT MALT VU NEOET VEBELTEETHLIN, FFERMNER T2
XA OISV TO W, FHRR X, R BLAA O MALT V&R AR . 2 5o
O e A M O B BR AR B L A B oD 50 SFE BR AR I TRE B S AL, 2B o il I
oD bR ~DREBTHH) ) E MR Z (lympho—epithelial lesion) 2338 &
SNDHZENHD, IR MALT (2R A0 20 Rk LU CL B S M 23 N o B L /MR IR
M@ nx2r5ons (X 1),

BRI MALT Vo )@, i MALT Vo Sl ERIBRICH R B 5%
BT BEFRBEEARBICEVEATEMALT VO EOETFT VR BLLTEET
HD, MEDRLITLDE, FHIRIE MALT Vo Nl TlX CD274 & TNFRSF14 D& x 1
BENEHEEICAONDIENRME SN TWD ®, CD274 Kk N TNFRSF14 13 <Eh
PD1 } O BTLA EfE B THIH LV REa—RT 586+ THY, WInbH KM T
AR DIEMEZIMZHZETH O RELISEE ZH > TWD (X 2), F& 2 1%, iR
MALT Vo8BI B WTH CD274 i Y TNFRSF]40) s 1 BE SR E T A0 ED R
L7,

1 BEEMBEONYFIVINME~DEHE 2 MALT VY REEARE &~/ —
LBV R EEHRE THIROHEEEHR ®



2. JE B &ET7 1k

fg ik MALT U B2 W & au7e 21 JE Bl O AR~V B E 2 NT 7 00 A ik 2 5
AL (FR D, ZRHOER)NS DNA 2L, CD274 Jo Y TNFRSF14 (F K R
MALT U2 EIZBWTHE AR A RN ALNTEIB)E o T — 1k TRETLTZ,

e R 99 BR 2 IR - DB R & t B K& OF Fisher O 1E #f 1 € & F W CHENT L 7=,

£ 1 BT Z2IT o EFl DM
FEGIE (BRIRIEERMFEONTGEHIZED) 21 (13)
F 5 (5%) (n=13) thR{E (FE) 52 (23~75)
4Rl (n=13) B.% 2:11
AR R R FEEM: 6.3 3
(n=12) ERMETEM
HE%L%%“@ IgA : 1gG §:2
HEREEE vz—ﬁ‘b_‘/arﬂ?eﬁf: .
(n=12) 25EMITV)TIN—TR :
ER AR HEA (n=12) I/)0:MM/IV 11:1

3. AR

CD274 DE s 28 % 21 i h 6 5] (29%) . TNFRSFI4 D& Ax 2 813 21 fHil$ 5
5] (24%) . CD274/TNFRSF14(CD274 L TNFRSF14 D/ 732 et — ) I0E 5 7 4
DHDHIEFNE 21 Bl 9 B (43%) THH-7- (X 3),

CD274 O TNFRSF14 D

Bz R2EOL£IIA®S MIERMALTY > /SBE (2141)

AL RTHY, BIE T LK cD274 Py
AL TNIZ(K 4) , A (29%)
VAL NIAT T A TNFRSF14 541
VI ANCBIT A o (24%)
Warp L DI RPN IRSNT, CD274/TNFRSF14 (fﬂi )

CD274 % TNFRSFI4,
CD274/TNFRSF14 D75 H. L
i DR IR - CAF L PRI 5%
[g. ZEBLH A CRERER,
FE R ) LoORRE t B E
L Fisher O IEfEM E 1205
FHRAT LA R . CD274 &
TNFRSF14 D% B33 1
D i IR K] F- &b B AL 72 BI AR 3
IR SIIR DT, — 7
CD274/TNFRSF14 D75 H. L
B & DI 7 72 B8 £
DAL (F 2),

3 WA MALTUVV REOBIEFTar7rA)V

4 CD274% TNFRSFI14DE B D4y



& 2 CD274/TNFRSFI4 DERLERFEBFZHE 7 LB %
CD274/TNFRSF14

+ () rE
F 5 (5% 1B 52.7 60.3 43.8 0.0421
(n=13) (23~75) (36~75) (23~61)""
5 0 2
PRl (n=13) & - 2 NS
[Elg. RIRA IgA S 3 NS
(n=10) I9G 0 2
HofErs  YI—ULUVERE 7 4
(n=12)  &BBIUFIF—FR 0 NS
BE R 5% 27 stage I, I 6 5
(n=12) stageIl,IV 1 0 NS

NS: Not significant

4. #5%

Fox OfE G iR MALT Vo REIZBFD CD274 & TNFRSFI14 D& s 1 ¥ &)L,
RO R MALT U N EICEE T2 EOHRE LT, ZN60E B TE£ REEBIW
2 B OFEFEIITEEE O 72 (F B E IR IR AL ROFS1TE V)R Ao 7=n
(F3) JEMIFELIL Tz, E2, BFR R MALT VR E Tl CD274 & TNFRSFI14 D
SABUABER LT — AV TR MAESN TN *L T2 O iR MALT JE ] TIZIA®
VAE R LT — LAV T NI SN oI BT HESRLLTE T OND,

BT RBEEEKFE R EOERICONWT, CD274/TNFRSF14 O %5 135
W ICH B CTholey, ZOZEITH R MALT O L ERIERDORE R ChoTtz, CD274 &
TNFRSF14 D2 B ZNZF IR N 1 EORMNIIZENL 2B R DN AL IR D> 7208
CD274/TNFRSF14 D75 5 &5 lin & O R AL 72 B AR S A DAL 7o DI, ff BT JE 41 £ 23
WZT-ZENRIREE 25, IEFI AP, IRTE RESDIZEDDHIET, CD274 L
TNFRSF14 ZNZENEFEMm e EORIK K EOMICEN 2 BfR 2R T2 LN TEXD A HE
RS,

# 3 MBREVCFRBE MALT Yo REZBITS CD274 B}
TNFRSFI14 DE R LEBRE F LD

FIRRMALT | ERRARMALT
YN fE Y /X pEn

CD2740ZE R DS 6/21 (29%) | 40/76 (53%)
CD274D X 2t v AL RDIERE 416 (67%) | 18/40 (45%)
TNFRSF140ZE R DSEE 5/21 (24%) | 40/76 (53%)
TNFRSF14D = 2+ > RZEROSEE | 5/5(100%) | 26/40 (65%)
CD274/TNFRSF140 % R DIEE 9/21 (43%) | 53/76 (70%)
BSRAF & o BE SMICER | amIcER




S%ORLELLT, A RN TERPoT-EIE O D& &1 DT . CD274 2
TNFRSF14 DE G2 Lo TRBAMCELETORIBOMYNT . > =— VU JEBEREDOET
L= A% UMz in vivo TOREREEBRAITHOZENE 2 HND,

% % 3L ik
1. MR, KB == KA, DHBEK, (LHE @ RREAE MALT U XEO 2 4]
B, H RS EEE 2015; 29(2): 61-66.

2. WA U NETRTAE 5 M. Ok 2018:114-119.
3. Fangtian Wu, Natsuko Watanabe, Ming—Qing Du, et al. Thyroid MALT

lymphoma: self-harm to gain potential T—cell help. Leukemia 2021; 35(12):
3497-3508.



PLAGI,HMGAZ? A Bt IREBLI N

LT IR IE B SEIZ 81T D HMGAZ BB ER O YA R EBRE R Ok %

R AR R ELY: 1 HZE(No.39), FrEHER(No.62)

(B

2 NRIE (pleomorphic adenoma, PA)IZ, 4 MER IR
B L OB AMEME R IR NS O 720> C e 81 B O =y RIS
ThD V. ML, HE LR AR SR
L7e % atgzm+ (X 1.). KEBG OFEGNIIMEITEHR
ICRY B 72 a -8 50, REIZZ 2 IR I Ok
(carcinoma ex PA, CxPA)EMEF XA EMIREA LA HE
EDENHILTND.
PA TiX, BEEMEKN FICHAETLIER T THD
pleomorphic adenoma gene 1, PLAGI, High mobility group X 1. ZBEOMMER HE FA)
AT-hook 2} HMGAZ2 fgél\/vf:% é\iﬁ{ﬁ%ﬁ), %m%m %%Lﬁk@(%’*%%gﬁﬁiﬁbfdgﬁ%
50%, 10%DIEFICHISNS. PA ICBWT, PLAGL, TLTW%
HMGAZ (3=t 14, 7 YLD/ —h —BIn - LORICR & B T 2T T 228035
ATWD(K 2.). /S—hF—BaTOHIZIE, o —eE A 3586 038 £ TRY,
enhancer hijacking ([ XAMEEFRED A REMERHLHEEZ DN TWS ? . F7-, enhancer
hijacking PAZN D JEIGEF A A = XA L E LT, promoter swapping @ AJREIES®, HMGAZ T ifii®D
miRNA FEG LD R KN LD HMGAZ BB DIEMALE WS T RTRREZE T DI TnD P
PLAGI, HMGAZ (B L7zl & 85+ O N &5 PAITOWTE, B fiﬂif%ﬁixﬁ:
XEREIMSITND— T, 40%D PA JEBIOBIR T FHE IR THD. RIS TIE,
DEH7%2 PA JEBIAS enhancer hijacking (Z&VHIGSFEAET HEWVIRFUIIEDE, HMGAZ JH
PO GRS BED IR R AT -T2

2. ZWIRIERTSD, PLAGL, HUGA2 O
NR—bF—BEF—E

PLAGI, HMGA2 4612, 85D/ R—h—i&
BT EDOMICRE BB FETER T 52 L5
N5, B, MPORINOBEEFIET
PN —ELTORREIREINTEY,
enhancer hijacking {Z LD NEIEFEAEAT = X L3
E T ey (A



(B H9)
PLAGI, HMGAZ2 FRERSaME PA SEGNZRTL T HMGA2 i 5Mb SEIR O YL R4 Bl A 1 5%

L, ZTONEGIAEAN =X L E T T 528,

(71

PA 33 fil, CxPA 8 BlDORA~ULEHENTT (L /A A CRata1T-o7. Bk
fluorescence in situ hybridization, FISH £% T PLAGI, HMGAZ O453BEZMER UT=. PLAGI,
HMGA2 FERERCFEMERN S LT, Yetfk 5Mb RICH USR58 o458 FISH
15 Y% T, HMGAZ2 Lo 5Mb el Oy B3R L= 3 _EEL.).

FISHIEDHIE T, &K 100 MfEEEIZL, 20 10%LL EIC0BES 7 Vi i T 7245

ORI SHIE LIZ(K 3 R ER.).

OV RITHL T, Fisher FEZ W TR EHFRIFEIT A2 T o 7.

X 3. HMGAZ2 E3% 5Mb 43B FISH &

X EE : HMGAZ 35 X 8 HMGAZ £ 5Mb [#lo FISH 7'm — 7 O ESUTE.
FIRLFISHEIC X b, ek X Y & JAHIPA O R OB AATRE & 72 o 72.

T B : HMGA2 L3 5Mb D43 FISH 30 FISH & 7' F v, KT, Bies 70 2 finiERsn
Btk &I NG, ARITIE, — DY ZFADLT RN 7 F b LTBIEI N, 5HEs
CHIEIND.

(G

PA 33 Bl L Corl FISH 217 -7=225, 15 Bl PLAGI 53 BENS, 4 B HMGAZ 55 B
23, 13 BC HMGAZ B3t 5Mb O3 BERSTRD BT, JEFI KT, 33 #iF 32 # (97%) D
JEWBIT PLAGI, HMGAZ2, HMGAZ L 5Mb DWW D43 EE NS bz (1. X 4.).

CxPA 8 I T, 2 BllZ PLAGI 7787, 5 BilZ HMGAZ Eift 5Mb O3B #80 biTz.
HMGAZ 53 BEGPEIERNIRRD DR -oTe. FERIERTIE, 8 #5761 (88%)DIEHR]T
PLAG1, HMGAZ, HMGAZ L3 5Mb O D5 B TRO BT G& 1. X 4.).

PLAGI, HMGAZ, HMGAZ I3t 5Mb Dy BB FE L6t U CHRERHFRIFENT 21T 7225, PA,
CxPA [ CTHEZITRDLN -T2 (FE 1.).



# 1. PA & CxPA i B3 34 8 FISH 0fER
PA, CxPA & 3127 90% D jiEfil© PLAGI,
HMGA2, HMGA?2 F¥i 5Mb o w3 s ic ets

X 4. PA & CxPA icB8J %538t FISH R D 79 7
#th, fR O RER 23 M OB {5 TR X -
PA, CxPA JEfITH 3. K9 Tlx, &G TR TREH

Rt D bz, FREEICHFH AN R EGRE O REAMERY 2D o,
RO b o 7.
NS: Not significant

(BL2)

AWFFE TR LT PASERITIE, PLAGI, HMGAZ SIWi OFIE& I RBEHE —BL T,
1=, PLAGI, HMGA2 TERERREEME PA 0K 90%IZ 35U T, HMGAZ i 5SMb Sk e (o (k)
WIAVEL QDT ENR STz, ZhuL, [ T2 RS RS EIEIC BT
enhancer hijacking (Z KVIEE N FEAE T DD TITRD | EWVDARBFZE DGR F JE L7 BT
bHoHEEZ BT,

F7-. KRR CEHIIC I RSN HMGAZ | 5Mb fEIS O Ye AR BT, PA AR EEME iz
(L7 EIE oD CxPA ICHRRHISHT. ZOREEND, ATt Ay 5L 7S RS A |2 1
LTV RE CHDTREMA 2 b,

TOEEREZXSITHED A DI BORALLTUUTD 3 HEAEL TN5.

— L EHIE, HMGAZ 1% 5Mb 43 BERR MG BT, BEEE S —h— GO 54 W3R
THIETHD. BT R T AR 71TV T, BSOS Sh
7-334-121F, enhancer hijacking (ZBE L THEENIAEL TWAEWI KA LVRE 2L DI T
THEEZ TS, Fio, BEE/ N— M — & FOBENFEN TER o755, )R
V= IS ORI S TR 21 TO 2 & T, IR AR5 A LA M
THIEEBZ TN,

TABELT, HMGA2 i 5Mb SISO S BEBMEIEGIT HMGAZ, PLAGI, 3L UMt B
FTHHTORIEN ERALCOBDERFT D2 ThHD. AERPNITENT, HMGAZ 13 PLAGI
O EIREF LU TFEELTRY, EOIZZED TIICAHET 2R 1 CThd IGF2 % TEMHE(bEtE
BERBDEEDINTNS Y. 0I5 7 FAREEH PA DIEBIEEICE O LB 5 LT
BT RATHIL DD, HMGAZ, PLAGI Nz, IGF2 FBOEAva st a2 LlE, EER
AN =R DB R DIZ CHERFERERDEEZOND.

A ELT, ORI DIERIOIEARE T DI LD HEF D, RBIECHELE PAI,



CxPA D R0, MERR MR I | TSR S AU D MR R R T IS O F8 A= REHL L 72> TN D AT
REMEDM RIS TS, RIFFEONEZ PA IZEE T LS TODEMEEEIZ LR T 528
T, HEFAIBL I L S FES I QO A MERR BRI 2 85 - A E I DWW Tl T 52
CEIAEEEEEL TN,
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Effect of UVB exposure of skin on immune cells in MALT
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Clindamycin induces the production of exotoxin

in Streptococcus pyogenes
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Purification of sensor protein SPY1588 from Streptococcus pyogenes
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TrxR, a New CovR—-Repressed Response Regulator That Activates the Mga Virulence Regulon in

Group A Streptococcus, Temekka et al., Infection and immunity, 2008
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CD81 is expressed in the tumor-inhibitory CAF expressing PDPN in
the breast cancer microenvironment
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IKE BT 2 R L TR AU NS B 9~ LU TR BRI R o 72, Fiz, mifK R A .0 il
N DUHEE T~ 5B % SEMIN TR T D720 | RUE T &K ERAM T TR Z D37 A
—X T % Time to peak contraction (Tmax) & Relaxation time % Lbifi U7z, KL E & FFKIE T,
FHE L Tmax 13 105.1 £ 4.3, 104.4 £ 4.1 ms, Relaxation time {% 90.21 + 6.60, 91.58 + 7.50 ms
THY, EHHH RKUE T EmifKEAN T THERZITED bR,

® MU MET v R VEHEHIE TRPC6 BHZE K00 =75 38 M UAE /8 RS x 3 H1EH
TR RS2 PE T RV DS R B 8 PEUHE 71 88 K SO IZ B > T BINE I E R ETT 5720,
RS2 M T v RV ER] (GSMTX-4) 3 5- LT, T DOHEHE . GSMTx-4 (2 X0 EFE I8 MG 77



HA R ST & AT, I, TR FYENHE 188 KOS 2315 TRPC6 MRS 525N T5
728012, TRPC6 ER IR EH (BI749327) DIERAZMFILT=Y, T DfEH., BI749327 #% 51280,
K AT T COUHE 1 O RITIFIFIH A LT,

® TRPC6 /v/ 7 vk~ ALEfGME~D & &K EAM OER

FEPR ) P E EEROFKE R B, TRPCE 23 FEFE MM I K OSIZB 5L TWAEE B
Nice D78 Trpe6” < A3 {5 HIE CH 1 75 58 MG 77 88 K SO 2SI S o0t L
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LT IRIA T U INEE BEIAEEL TRY | §iKEAMICEVKRT v R Z2 N LToK OB B &
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GSMTx-4 3£ MEUHE 7188 RS AT L 72280 | §K I JO B S T v 1
NHEMEAL L . & OFE AL 2N E 7B 3 MENNE T8 KOS DR EICEEL TWbEE LD,
GSMTx-4 |Z, TRPC F ¥ R/L7aE OB T v 1V Z L E T HIENHLIL TS 1, Ll
TIL TRPC Fr /LD 1 -5 ThH TRPC6 23 FEHLL TIY, TRPCE (FH AL L0 == fh D
IS AN BE 5L D D, TRPCE BINBYBAEANC LD | FEFHFEMEIHE 18 KOS EH Bl
IS NTz, ZDZ NG, TRPCE 75 E7%FEMEIE T1HE KIS DHIIE AT =X LD EHE 72 K+ T
HHAREMER DD,

®  Trpc6’ 7 AL S AT~ D = i A A 1 D AE

TRPC F v /LI ER DL T 232 . E 7 FMEINE T K S5 TRPCB A7
72 BLGE D7 a SR L5 R DM D D2 &3 LV, 22 C, TRPC6 /v /TR~
T AD L FMIEE AW R A SR LT, ZORER, TRPC6 /> 77U~ AD.LZE ff#la T



I, TRPC F v /LI E SR LRARIT, A IS 7138 KBS 23| S 472, Yamaguchi 55%
ITHIFZETIE, Trpee”~ 7 AL E MR Tl @ F K E AR ICZVMEN Ca2 RENE(LLn
CEMERL TUND, D7D | FEFHFEMIGHE T KBS DI AEREFIT TRPCE 4T L7 B4R
LT MR 72 Ca?* Dt A LA/ Ca2 2D AN B L TWAEEZHRD,

6. b

AWFGE T, FK ERERMEEZ VT 200 mmHg &) & IILE L~V O K A3 0 2= R
DM IR EZ DN ZEE WD TRIER LT, ZTDOFREAD = A LT, RS BT ¥ 1V
D—>TH% TRPC6 /L CHEHBEMITHIIEN ~ Ca?* it ASH 5K TRPC6 2/ L7= Na*
DFEAD NCX 1ZLD Ca* OMIfast ~DHEH 2 L TR K28 DB 5135 2 Hivd,

ANHIFFE G A U725 A E BB IR D AR 0D L E 52 AN = X LD 52 R R ELH
G4 5LZ 20605, £/, TRPC6 BIRAYHEAIZIS T 252E T, Mm% THCDHA 2.0
AER R DA R DL FHFE M DR AT DB IR - TIHEB T IS D o Z e lifF s,
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WELR—h
Pannexin3 & P2X & R Z I Ui-B 2F {1 Ba 45 1L ) 18 #% 48 o> f# BH

P2y
63 P B
75 WiHE K

[E&£-Tx-B8Y]

B AR OTEF ML, IS EE RN EE FMRICEAE R RRICEDRERR SN
TV, B EER BN SRS F M2 CE FEM~L0357=0 8 F M.
FIT/E 2F #4020 BB 25 B ~ O 1E & 72 0 Ak 13 LRk o TE F ME S IR W CE B R
HERTLLTWD, Mg Ca®' o7 uid, FE LAY Wit £ B CH fa s 060 Ca® i
AIZE->THEMA L L, CaMK L= Calcineurin EWo7=Hl AN Ca® (K EMEREZ 2 LT,
B ML OKEEFIEICE 5 352/ ESHTWD UV, ABF3E=R Tk, B MY
BIZBITS ATP ZBE P2X 2Lz Ca¥ v 7 F OB EZH LN THIE2 HEIC
W52 21T > T 5,

ZIVETOMSE T, P2X4 73 Pannexin 7288 DAIF ¥ RO S5 ATP ([2XH-T
FIENHZET Ca MEAZHEL, BIHFMESILZRETLIZEEZHLNIZLTND,
LU0, P2X4 (R $K 5-BDBD L& 1%, P2X M3 BzATP ik Ca* 2 F
A2 FERITITIHI Uo7z, ZORE RIE, B FEMRICE TS P2X4 Lsko P2X 74
AT ORI ERIBTIHLOTHD,

POX T X AT OH T P2XT IX, T MO L 2R E T D28 Y P2XT 2B O &
HERFICHE G L TWAZE YRR ESNTWD, ZZTABFZE TIE, P2XT7 20 LIz AN
Ca** U7 F Nl EE FMIE b EOBERICEB L, BFEMESH#EIcB TS
POXT O&FIZH LI THZEEHMEL,

[ 77 1k]
1. fHpEE: &
~UARTE ML MC3T3-E1 %2 10 %M MmiE. 100 U/mlL. =V &
0.1 mg/mL AL Fh~AT U ZEMUIZ MEM- o B;HTE#EL72(37C.5 %
CO,) ., MC3T3-E1 #id% 50 pg/mL 7 A LE L. 10 mM B Z Ukl @Kk ;8
10 nM T Y A2 25 F FEMEa oL T3 H X7 BREBETLIZEICK
DB IR L~ A ST,
2. PR B2 M
5 B OREYE C57TBL/6] ~TADKERE | B OB B M 2 BB L Tl o 5%
AL, 3 HEEEZ, MIEEIBEE L. BEET AV 2ICEEL TSR
ZHEERMMAEEL CTHEBRICH W, MERGMEZHEREL., B F Mo i
W Cc1EMEETIIETEFEME A~ ST,
3. sSiRNA DRTU AT =gy
LipofectamineRNAIMAX Z T, MC3T3-E1 #l i@ 12 30 nM siRNA (control, P2X4,
P2X7, Pannexin3) Zh 7 A7/ ay L, BHEEM TR E L, £ F7r A7)
Tar 24 MBI EREMICERLCE MBS EFE L,
4. FOAEN Ca* R EHIE (Ca* A A= 7)
AREERTIX Ca> i e R I LT, fura—2 acetoxymethyl(fura—2 AM)Z{H H L7,



HE R F o N—ICH 2 ST AI 27 2@ EL, 10 pM fura-2 AM Z %0
L.45 20 ~60 SR EEICTHELCRIICAMEZLEZ, TO% . MR T
RN LU 7=@ ) D fura—2 AM & 10 sy e % . M EZBR 46 LT,

5. U7 VA AL PCR %

Quant studio 12K Flex Real-Time PCR VAT ALZHWT, EEMVTILZA L
PCR 1T o7z, HHE MOtk ~—H—THDHT NV HIVFAT 74 —F (ALP) D& A5
SRR 7T A4~ —1%, Primer Express Y7 =72 HWTEE L7, B &1,
GAPDH D 8l & CTHIM AL L7z,

6. ALP J& M H &

MC3T3-El il B L O~ 24 2 F # ok ez 24 V=171 —hZ
FNEN 1 UL Y70 5 TR, 10 TEREMREL, obiFERs T 1 WA R
L7zo ALP i& M O M| & 1% LabAssay ALP v ha H =,

7. EHEY
BzATP: P2X 5% 75 {& i 14 3
5-BDBD: P2X4 132 4R Y BH 5 3K
A804598: P2X7 IR Y [ 5 5
Carbenoxolone (CBX): Pannexin [H. & 3

[ =5 as R ]

7THM S LFEE L7 MC3T3-E1 fl % T, P2X 52 25 (R Hl 3% 3K BZATP (100 uM)
A ME Ca¥iR B B A 1Tx 95 P2X4 BHFE ZE 5-BDBD (10 uM) DA MR FI L7, £D
fEH . BzATP &M Ca 2% 513 5-BDBD BiAL@EICIVAE B ICHHI SN-28, 52
AT B SN o, ZOZENS, BZATP & M Ca? i AC 5-BDBD FF &2 1
%57 DFAE T2 EN R ENT2, 5-BDBD FEJ& S Mk 4y 28 P2XT7 4 L7z Ca*' it A TH
HNEIREETT AT 0IT, siRNA N 27 27331280 P2X4 & Y P2XT D3 Bl 2 4
L7, P2X4 KON P2XT7 ZEEMEMInZ 7 BRI LEE L2 A, P2X4 721 Tldze
< P2X7 ZE MG MY T BzATP #FEME Ca” B E LH A Bl shi-, ZofE
Bk, ik L7z MC3T3-E1 Mijl@lc BT, P2X7 23 BzATP #BEME Ca® i A&k
HHEFRELTEENDAIREEZ R LTS,

ZZ T, P2XT Z FARIZIN A2 T, ATP & 1 9% Pannexin3 OR B2 L, P2X7 5%
KREOFFMW AL ~DTFGIZHONTHRF LI, b2 REREICBIET5720
(23 BHEIXT AR {b#FE L7z (Day3, Day?) % . B HF MR ok ~—I—THoDT L
HVIRAT 742 —F (ALP) D& ls R B EZVT VA ALPCRICEOVBRET Lz, TDOHEF. 4
{LFFE 2D ALP OF Bl &N EFRJIZHE N L 7=, £7=. Control siRNA EH Al iz (xf H&
) S LC, P2XT7 & OF Pannexin3 & BLAN A JE 123V C ALP B & H & 12
APy

ALP OB A FRELE TSI T, ALP BERTEMIIXT 75 P2XT OF HAZ W TR
L7z, P2X7 & OF Pannexin3d O3 BLMGI M Ia %2 7 B oL FE LA, Kokl
B LT ALP {EMENA BICH I L7, — . S HRBEE LB LC P2X7 & B 40 il i
K OY Pannexin3d & 880 ) f ja Tl B2 ALP & PE 230 il 407~

WIZ, P2X7 siRNA K O Pannexin3 siRNA Z2Z N ENIT A7 =27 ar Lzt ., ik
75 EIRF 2 BZATP (100 uM) % [A] R AL & U720 0 ALP I& M 23 & Lz, st REE iz W
T, BzATP 135 k& IC LD ALP &M E R ZX5IcuidE Lz, —J7 T P2XT7 R B
HRIZIB IS ALP iE ML, vehicle & O BZATP L& BEWTHICBWTH ., kB L L



AT LT, $£72 Pannexin3 18 {x 7 38 B #0 Hl M IR Cld. #0H S0 TN BE B IE M08
BzATP O # 512Xy —ERE1E L7~

MREEEEFMR COLRBEOEEREONDIDEZRH AL, ~ T AF BB KE
A ZHWT P2XT OF FEMRSLIC T2 B2 mat Lz, 5 Mk ok
CH7BL/6] ~TUAMLRKERE . REZHEEL% . B HMIaZBE I L7z, & 8 Mgz
FBREL.3 AR E L%, TOEEMBEMERBMEEL TERICH W, 205
ORIz P2X7 FH 2 3K A804598 (10 pM) . Pannexin [R#E 3 CBX (100 pM) Z#ZF N F
BHL.7T BB FEMRSLFEE LK ALP IEMEERE Lz, O F ., P2XT7 i
E K N OY Pannexin fHEF L, Wb ALPIEMHEEZ A BICIK FSH7,

[ &%

P2X7 FEBAMHIIC LY P2X MK B Cai2 E LR N Liz2enb, P2XT 2
P2X il L SR T M Cai2 8 EF 28T 5 5-BDBD FE & 52 M ik 4y %4 5l 35 AT RE MR A
IR ST, 512, MC3T3-E1 M5 ALP B/ 128 BL I E . ALP B 38 15 M H
EL MR EFIFEMRICEITS ALP BB IE M E O F0b | P2XT = BRIEF 3F
ML AEIZ% 5 L TCWDZ e R STz, £/ P2X fi] ¥4 1% Pannexin3 Z B H 12 LD
ALPEEZIE M DOIK T 28 o Al 8 I 7-28036  Pannexin3d (215 ATP it H 28 P2X
N UT2E A oAb dl I — 3R 5 22 R & T,

P2X4 ZFE ) L UT-F 92 45 A2 2 T P2XT OfE R 2B F 2 5L Pannexin3 76 5% H
ST ATP 1E P2X4 7210 T2< P2XT i LEZ 2605, ATP IZEDIEMEEL
7= P2XT7 1%, Ca™ R AZ N L CEZFMBE 2L ORAEICHT 5 THARMEN RIS, 2
FTOMB N, P2X4 1 3F FHEME L BRICBW TR E O E~REEE
EEEDHZEICIN,ATP 2 RICZRTDHIETE F M oL 2R E T D ENRIR
ENTWD, P2XT OB FEMIN LB ICBIT DR B E K OHIAN DAl >nTid+
DRI PITZATELT . 5% OMETHD,

F7o, P2XT 1% P2X4 LHER LT ATP IZxF T2 DR B B IR W engEsn T
WD, ZDOZEMND P2X4 [ ZABELMH TICBTE FEMEEREREICE G 75— 5T,
P2XT7 148 E B Ol fa [ s 7o E OB 7k ATP BN F I EJ/ 32524307 TIEMEAL
SEFMEORIEISEZEICHETL2OTIIRVNEEZLND, LTzRN-> T, P2X 12X
L8 A AL, AL TN OREBABRSE TICBWTHOE M OE
WEICEEREE AR T A REE N E 2525, sP2X {EMALE A L2 M IR 51k
A 2B B 2L E B MR BIC BT A A KR LR A A REME N B B,

[ 275 STk ]
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HREERZI81)5 EB VA /LA DNA ot — B D45 HEHIE TS
TAIVRE:

EHfT(8) . FHK (24) . BIR 1k (46)

1LER

Epstein—Barr 71 /LA (EBV) 1%, H o~~~ AT AL A4 FES LD DNA 7 AL A THY K
170kb D47 ) AT 80 ZHBZ D& FH2—R L T\ 5, EBV [THER A L CAEIEICHTZ0 B HiiE
IZIRIE YT 2T ANV ATHY, AN DD 95% D NDNEGL TWD[1], EHI2, BBV (33—
VR RE, ROV R, EREERE . B SARE | AR & TR BEE 95, AR
I DT A N AZIIMIZE HBV, HCV, HPV 22 ERd0 U7 F L 7l 2 352 LTl IED K.
IABRDHDH DY, EBV ITITFF BRI REIETEIEAFELR Y, EBV BENATBERMER 1 5
A (HW) E2 02Dz, BRARIBIFRIERBENEEND,

2. BHH

EBV OFEREGDR BB WL, ot —0 b+ ab—D A VAT ) K3 E FY9 AR
TRIAFENDHZE72L K 170kbp DERIR — A8 DNA O T, 5 EHMOENICHER SIS . Zh
BT — eV, T2 BI EBV-DNA ZHia NS 0 12T D0 HEDALA TV 203 EBV-
DNA ZHII NS B BRIGEIEA RS T4 ¢, ML) % EBV-DNA ait™—#D 4y
i LA ERIE L EHOBhE B ZFHEL 2T UERS20, 22C, MERICEIT D EBV @
DNA a2t —# D54 2RI E T 5 ER R EL T, EBV fluorescence in situ hybridization (FISH) 2
DT HVS, EBV-FISH 7£&1%., EBV-DNA & 71— 7' 0 DNA Z 5O ), #e A Blsz 453
R THY, EBV-DNA Z A2 G E BRI LD BT ORI & L T EE72Z D EBV-FISH
ARSI T 52 A B0 FEBRO HThD,

3.5

EBV fluorescence in situ hybridization (FISH) {£2£:H L7,

(1)DaudiE-EBVeGFP (DaudiE) &V )/ 83— Mo SBEO R (EBV-DNA Ot —$ %4
&7 1~10 f@IFERA) £721% Namalwa #ifE (EBV-DNA #2409 2 [RA) &2, VA RAE

(1700rpm, 4 53) 12X, ATARTTANEBIK LT,

(2)7eT 7T —BAE AT, MRS O FBR I EE & DT, AU e —T BN ~EL
9<% D,

(3)4 EBV 4~/ L\ ZFHAHI7: Texas Red 3% FISH 72— 7% FEARIZHINLUT-, 2O 72 —7 73
EBV-DNA |ZHE 6322 L CHMEE CHIE T A LXITRWGEAN B2 53012725,

AMEARAE (75°C. 5 4y) . Fr—7¢ EBV-DNA % — A2 L7~



BINATIE AP —arHIT0 (37°C. 16~T72 Bif]) . 7m—7"L EBV-DNA ZfE & 17~

(6)2 X SSC/0.3%NP-40 |2 A A2 L . EBV-DNA IS LTV W —7 23 VR L, i
(LD AR SRR TBIZ L9 <D,

(7)]DAPI (4 ‘6- T3 /)-2-T7 2= )L AL R—)L) Z AWl 2S5 <L -, Eafarim
T HZET EBV-DNA DBEENIZK AL CWBINEIMNEERTHIENTED, FDH% ., HE NP
dE (Olympus, FV3000) THELZELT-,

45ER

OA B SEERTlE DaudiE ilaZfE H L7-, AR THIVTH WM
O HFIZHR EBV-DNA S 7 F L DBIEZSNAIT TN, M DE
B CIX EBV-DNA O 7 Va2 BT 52N TER) -7 (K
D)., Z0t%., 7a7 7 —BEKR (37°C) A MREORy 7L —h
(75°C) Wik (12°C) Z L E VDI 733 G 72 IS EEL Ty
ST=ZEDHIBAL =,

LA D FEBROHE R (20 i)

@miENZ 5| &feE DaudiE A FH L C, IBE 2SS FL .
HEERAITST-E2A RN 7T AR BbnT- (K 2), LasL,
AEHHREGFT Tl A S =20, 2oy 7
UL EBV-DNA [ZHE AL TWDH DO TIEZARWATREME DN E W O S L
77

2L DOIRE AW UNEER LT85 A DOfG 5H (20 %)

@IRN T F L DRI NITBLES TE DD E RN D D72 | flifnz
Bz TERREZIT-o7, DaudiE fild TiZ EBV-DNA 2™ —#12i135
DENRHDHOIZKIL |, Namalwa MIfEILL T 2 1l THE RSB TH -
=D TR R DA TdooT=, LU, FERIT— o To
HRAFEAZNIZ EBV-DNA [ZFE B L CWDEB b DRV 7 LR
Roniz (K 3), ELWFEREGONRWRRN 7o —7 ) ZBRoO
FH BB TTIEOWTIIUICH DN EIEE LD HRL N EEE SN
3 A RN e Dy et

3.Namalwa #fa% =34 O#E 5(40 £2)



@DaudiE fifinz AW T, 7 a—7 RN EE AR E L
720 TOFER . —HBOHM T EBV-DNA 27 F V2125452 L8
TET, o BAMTRWEER RN (K 4), LL, ZILETO
R, @D EBV-DNA 27 /U3 BN ERA T o 72720
FT=HO T a—T BN OEZEIC RERENHLHEE 2 DI
77

4.7 —7 I BE DA 32 ST ZERE L 7RG R (100 £5)

O4TTROTa—T7 % HNWT, SMFEFETETOIEEET/R>TH
Holz, @TIX—EOMITD I~ EBV-DNA O 7 F /L8 B
DIZHTL ., ®TIE A TOHMIT EBV-DNA O 7 F L2824 52
EINTEIZ(® 5), 207 7 a—7RINETOEEICH NG5
ZENRG Do, e EAL WD a— T SRR EN
TN LDy IoT,

SN CHIR D [E ENDH D TDOVEELEI T THH T2 HE R
(100 fi£)

O a—7 IR OIEEZLGET 5 BT, RiEEDEELTAE
Az HNT, b T e—T WIMLEDEEE T~ T2, ZOFE,
Vel DIEE % 2- X SSC 75 0.4- X SSC IZE T LT, FDhE R,
—ERDOHBITLA EBV-DNA D7 F LA 52 Tx -7 (X

6), 7 — T WINE DVEZEIITF R R FE SRS TND LNy
Nl

6. SMBZEFESE DS A E LIAEAZ N TR H T/ e — 7 IRINEL
[ 24T > TG A (100 %)

5.5%%
TNFETOEERGERAZEFREL RO JR K &R LT,

IBRIRFEARDVERL : Bl L T B>, — g OARFEDS B i 72 (B854 (1700rpm) % T D H|E
LCHAHT-O REIT 2,



7T T =R T a7 T — RN T E DL, T — T RO IR A i TER L,
LU ETh, MR ATAR T T ARR P NED TLEI RN D, ~BAED RHIAD
50

Ta—7 PN AER L e — IR E TR ), 2 EBROICB W AT RO a—T7 %
WTERENE IR QWA o — 7 IC I/,

T —T LIEEARDOZEM (T5°C. 5 47) HREMEN2DIZ T m— 7 AR R — AR > TR
WATREMED 8%, = FEBRQLIRE | IREEDS 75°CITR 5 01T, ERE SR IR - Th o,

NATVZ AR =12 (37°C, 16~T72 KrlH]) ARARDSTORIEZHERF CE TV D0, —RFED
RMDBBHD,

Vi PEAR O PR EEI30E BN, —FZBROIID EODRD - Teb DD | BEEN AR TH LD RN
1352,

KAEE: 1D D FEERTIZAL EBV-DNA O 7 F LN ABEETE o T- 2 FF 7 L a—RMT Lo
T—EOMI CTBIER TEXDINNT o7z, o, 7 u—THRINATOEEICHL 70— N O fE
N CH N B A EAHIA LT, AN T N a—T L T h kL A — T o EL
TV ZENEENS,

6.23% TRk

[T AE Z . EB WAV ADEIFER LN AT AV A 5 64 5 5 1 5.pp.95-104.2014



FRHRRICHTE TR Y F oD 2 U RABBRICONTORKRIE

ARSI 19 iR —B8 27 RS

1-HEEB

T U AT A R IR ER Y BR& . B ER BIC B T 2 BB 2 8GET 5
HEATHDH, valFr A BFZP 7o REzZREILGENDL =T THOBENNR HEYD
Thh, ALY T ZADHFMEIEITTNRENRE I TS (Nat Med. 2016, 22(8) :879-
88), F7-. M. BEIRIAE. MESITFE S MR TP A he 7 ¢ — MBS, B
IR BB IERNH D L& TS ( Trends Mol Med. 2021, 27(7) :687-699), v J F -
AW bar FUTOEWVEEREEZ A — 77 V=L VBRETIHEIE (A F7 7Y
—) LEELTWAARMELRSH D, —H T, vrlF v A ITELT A et g MBI
% KGA OEEZMHEI L, BT A hath A voEfFE ET D2 LR OREDMSE
THERLTWD, ZHICED, vaUF o A B/ V20 E LTHETH D AfErERN
RIBEND, AEIOMETIEIYa Y Fo A OFEF TEET A oS A LT A b
aYA NOBEAIT Y L, I OEELEMRRE LT,

2 - Fik
A OFZE TIIFEM O 2 o v T 57Dz o v T ABIZLL T & 12
2L,

1 HEEL TCWVAMIEEOERETICEEL TWAMEETENERT 572012, B
FWR 2 WAL Ui Doy BE UM 2 IU4E LT,
2 EEEMIIE NY 7 /EDTA IS TTHIIRZ X L2, mO0EE LMz IE L

3 - R

ORI LT a2 RN L7 S, DAk LT L& s DS Ho T
20, THAEZBCIE LTE BICEREITo -, FWHIIE T &l 4 L 72w ke (X
1) EunUFUrZ2RMULIEE T, AMld, 8 filaé IO ITBD 6o T,
—J, Blefile it (M2) valFoREEITAMEEITER L, SRR E i 5
(GRS T RSy g



4 - BE XE R

v U F AT LRI A @RI S AP R S, 2t 2 U VAR AR
LTWAEHEINS, BIE, IMCTE 2 V22 B THIIERINATELT, vr UF
VIR DR AIED B IREH VIR D L EZBND, BATHETIEY Y FL o 5TR
HEEREDS 3D L WO MEDRH Y AEIOFEREEDLE T, vr ) Forint /U AITH)
RETRTZENHIFFTCEDEEBLXL, RARE LTI, U7 NENBN 1 HED holzlz
D, REHEHRRRIPM TR o722 Th D, SRIZEIDICH U I AEER L, &5

(CREMIZR R ET 21T > TV E T2,



HEBRBEANICBT 3 Hoxb8 B I 7 u ') 7 ke

38 EHFEAK

[EA - HiY]

Hoxb8 {5 7 13 HEMHFE (OCD) EEL T3 2 & A& & T\ % (Chen SK. Cell.
2010), Hoxb 8 i TIZ I 70 7 ) TORICFHEIL TE Y, OCD ORHE D & % ki <
B 2 K e R B B o T 4 1 D MR % 4T - T\ % (Nagarajan N. Mol Psychiatry. 2017).,
L2 L. BTE OCD IZ 31 5 Hoxb8 DFEREC A 1 = X L IFIT & A L 22T 78 o T 7 W,

4 EliZ Hoxb8 B I 7 v 7Y 7 ORREZ T~ 5 T & Z HIV & L 7=,

[77 ]

- A

b IVRT 2T Y a v R

L7 teRL—vavaeffL<, BV2Hlllgic Hxb8 # F 7 v A7 =7 av i, %
72, Hoxb8 2 v 7 O FEHOMEA L JHTEL ZFERICT B 720, JiikZIH LT BV2
MIfEic 31 5 Hoxb8 A B L 72,

- Y7 x4 L PCR

Hoxb8 O L U LPS R O A M IC X 2 BI5T D FIIZAL % 5l L 7=,

U IREZRYTRYT AV

-+ AR 5 o A E



IncuCyte ¥ A7 L % L C 24 FefElfkBeRy ICiisx L. Mg b o 2 gz MlE L 72,
N T2 T7—X¥T VA

- NO R NO Ak o #ll7E

CER G T TR Z Y 7 a Yy T 4 v 7T Hoxb8 DRI HERTX 7=,

YT EALPCRIFICEVK L XS iER1HELNT,

Hoxb8 (% IL10 Dil{#l z 5813 2 23, RIEMED A + 74 » D mRNA % #Ifl] L 7=,
AT T2 T—ET vERAICLOVK2 D L) BERBEL N,

Hoxb8 % 814 2 BV2 flifdix LPS filiic x4 2 NFkB i EZ#IFHI L 7=,

X 1 X 2
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Flllllntctions of Hoxb8 in Microglia: Attenuating Pathological Activation in Vitro
ure

HAMHFE B0 (No.99)

Introduction

Obsessive compulsive disorder (OCD) is a complex psychiatric disorder associated with
neuroinflammation in the central nervous system(Attwells S. JAMA Psychiatry. 2017). Recent
research has highlighted the involvement of microglia, particularly those expressing the Hoxb8
gene(Chen SK. Cell. 2010), in the context of OCD. However, the precise mechanisms and
functions of Hoxb8— expressing microglia in OCD pathophysiology remain poorly understood. This
study aims to investigate the functions of Hoxb8 expressing microglia.

Methods

—Cell Culture BV-2 cells, a microglia cell line, were grown in DMEM with 5% FBS and antibiotics.
—Transfection & Immunocytochemistry Murine Hoxb8 was cloned into the pCAGGS vector with a
FLAG tag, and BV2 microglial cells were transfected using electroporation. The Immunostaining
was used to observe Hoxb8 expression in BV2 cells using specific antibodies to ensure visualization
and localization of Hoxb8 within the cellular context.

—Quantitative Real-Time PCR Total RNAs of BV-2 cells were extracted with Isogen. cDNAs were
synthesized with reverse transcriptase. Quantitative real-time PCR was performed to evaluate the
expression changes of selected genes using TB Green® Premix Ex Tag™ Il and the Thermal Cycler
Dice Real Time System. The values were applied to the /1] Ct method for data analysis.
—Immunoblotting Cells cultured on a 35 mm dish, and collected with lysis buffer. The sample was
prepared with Laemli sample buffer, separated by 10% SDS-PAGE, and subsequently
electrotransferred to a PVDF membrane. The blot was then probed with an antibody against the
indicated molecules.

—Measurement of Cell Proliferation Cell proliferation was evaluated using the IncuCyte System,
which continuously recorded video footage during a 24—hour incubation period to determine the
area occupied by the cells.

—Luciferase Reporter Assay Promega pGL4 luciferase reporter vectors containing an NF-k B
response element(Promega 8491) and pRL-TK reporter vector as a control were transfected and
incubated for 24 hours. Subsequently, cells were stimulated with LPS and incubated for another
24 hours before detection.

—Measurement of Nitric Oxide (NO) Metabolites NO production was determined, utilizing the
fluorometric reagent 2,3—diaminonaphthalene with a microplate reader, and data analysis was
performed using the SoftMax Pro software from Molecular Devices.

Results

Fig.1 Transfection of Hoxb8 induces expressing Hoxb8 protein

(A) Immunocytochemistry, Hoxb8 and FLAG tag were co—expressed in transfected BV2 cells, while
control was not. (B) Immunoblotting, Hoxb8 and FLAG tag were expressed in transfected BV2
cells, while these were not expressed in the control.

Fig.2 Hoxb8 suppresses the production of NO metabolites in response to LPS stimulation There
was a difference in NO production between conditions with and without LPS in the control.
However, this difference was not observed in microglia expressing Hoxb8.



Fig.3 Hoxb8 expressing BV2 suppresses cell proliferation in response to LPS stimulation (A) The
differences in % confluence between Hoxb8—expressing BV2 and control at 0 hour (24 hours after
transfection) to 24 hours (48 hours after transfection) were shown. Hoxb8 could affect the cell
proliferation within 24 hours after transfection. (B) Cell proliferation ratio with and without LPS
stimulation. Cell proliferation ratio was suppressed in BV2 cells expressing Hoxb8 compared to
the control. This effect was maintained for 12 hours starting 3 hours after LPS stimulation.
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Fig.4 Hoxb8 enhances the regulation of [L.—10, but it suppresses the mRNAs of proinflammatory
cytokine or mediator In Hoxb8—expressing BV2, IL-10 mRNA expression was increased, and this
upregulation was further enhanced by LPS stimulation. In contrast, in the control group, there was
a minor upregulation of IL-10 mRNA expression. Moreover, Hoxb8 expression in BV2 cells led to
the suppression of inflammatory cytokines and mediator such as IL.-1 8, IL-6, TNF « , and iNOS.
In the control, these were upregulated in response to LPS stimulation.

]

Fig.5 Hoxb8 expressing BV2 suppresses NF k B activity in response to LPS stimulation In
microglia expressing Hoxb8, NF-«k B luciferase activity decreased when exposed to LPS

stimulation, as compared to the control
Discussion
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- Hoxb8 binds to PBX1 on the IL-10 promoter, with PBX1 acting as a key regulator of IL-10 gene
transcription(Chung EY. Immunity. 2007). - Upregulated IL.-10 could suppress IL.-1 8, TNF-«
and IL-6 production in microglia in response to LPS stimulation through the JAKI1/STAT3
pathway(Sun Y. J Neuroinflammation. 2019, Kremlev S. ] Neuroimmunol. 2005, Sawada M. ]
Neurochem. 1999), and also inhibit IKK activity which phosphorylates [ k B(Wang P. J Biol Chem.
1995). - Our findings suggest that this investigation has the potential to provide an explanation for
the underlying mechanisms in the previous report which showed that Hoxb8—expressing microglia
could rescue OCD symptoms (Chen SK. Cell. 2010).
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EC, ERRGRE DA AR LT,

X 1

Applying citric acid to the skin induced itch-related 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 0.2
M citric acid at the nape skin. (b) Regraphed data for the total number of scratching
bouts in 30 minutes after application. n =5. Data are mean * standard error of the
mean. **P < 0.01, *** P < 0.005 comparisons between groups as indicated, by two-
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Fig. 3 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 = 10-11. Data are mean % standard error of the mean. *P < 0.05,
*¥*x* p < 0.001 compared as indicated, by two-way repeated measures ANOVA(a and c) and one-way repeated
measures ANOVA (b and d) followed by Tukey’s multiple comparisons test. Asic3, acid-sensing ion channel 3;
KO. knockout: WT. wild tvoe.

@Rk AL P Y0 : ASIC3, PlexinCl1, P2X3 24t L7=tZ 4, ASIC3GMEMAEI X 2R D 20%
2530% Tho70, MipAHMfEE N3 5EEIUDH non—peptidergic 77 A% — (NP1-NP3) % &
9% PlexinC1/P2X3 DX T IVRT T 47 flifdix, = XAREHI(TG)TIE 14% ., #ARAHREH]
(DRG)TIZ 34%I1ZE THH-7-(X 4 a, b),

Fo DD IR~ —T1—& ASIC3 DETHIEMEERDN T NNR T 47 Lip o T I I AR SR
ZBW IS 272X 4 ¢,

% 4 a

Fig.4 Diversity of ASIC3 positive neuron and itch-responsive neuronal subtypes.

Representative immunohistochemistry for PlexinC1, P2X3 and EGFP-tagged ASIC3 is shown in (a) trigeminal
ganglion (TG) and (b) dorsal root ganglion (DRG) at the C2-C5 level. (c) Proportion of PlexinC1, P2X3 and EGFP-
Tagged ASIC3 in TGs and DRGs. The proportion of triple-stained cells is not detected in all sections. Data in panel
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B DO IR BEIL Th2 (T helper cell type 2) Vi RgkE 2 BIBH KU NER (group 2

innate lymphoid cells:ILC2) 235 &#E 23 2 BMEKGETHS (Lo, HHNE=EE, 2019),
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TIE, TV AT ORIFEIZE > TROE LM NAS 1L-33 ° TSLP 72 E 23 S 4,
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1. BALF f##7
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Cilia~APEX & Cyto-APEX D7 TAIRDRIH—L A — RESI (K 3), T TAIRHE
% CE T, MERREBROFE R, FHIN TOALEIZ NSRBI N2 HO T T AIREVERK
TEIED MR TE T, (K 4)
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*Kennedy AE, and Dickinson AJ. Median facial clefts in Xenopus laevis: roles of
retinoic acid signaling and homeobox genes. Developmental Biology, 2012, May
1;365(1):229-40.

*Manojlovic Z et al. Genome analysis using whole—exome sequencing of non-—
syndromic cleft lip and/or palate from Malagasy trios identifies variants associated
with cilium-related pathways and Asian genetic ancestry. Genes (Basel), 2023, Mar
7;14(3):665.



Involvement of Tid1 in aging and neurodegeneration
fife A b5 - llsong Institute of Life Science, Hallym University
Mayuko Oguri (No0.16)

[Background and purpose]

Prion disease is caused by the accumulation of abnormal prion protein (PrP%) in the brain and is
resistant to digestion by proteinase K. This abnormal form leads to neuronal damage and eventually
neurodegeneration. Mitochondria are vital intracellular components involved in cell maintenance and
can adapt to various stress conditions through mitochondrial homeostasis. Prion disease-mediated
neurotoxicity leads to mitochondrial damage; however, mitochondrial dynamic mechanisms function
to remove damaged parts and maintain mitochondrial membrane potential. Interestingly, prion
infection induces mtROS and loss of mitochondrial membrane potential, decreased mtOXPHOS
expression, and abnormal mitochondrial fission and mitophagy?. Mitochondrial homeostasis
involves various proteins, among which Tid1 is mainly localized in the mitochondrial compartment.
Previous studies have shown that loss of Tid1 has a detrimental effect on mitochondrial membrane
potential and is important for maintaining mitochondrial homeostasis?. Various neurodegenerative
diseases have also elucidated the involvement of Tid1; however, studies related to its involvement in
prion diseases are yet to be performed. Therefore, we conducted experiments to evaluate the role of
TIDL1 in Prion infection and mitochondrial damage.

[Methods]

Mice were infected with 1% 22L scrapie-infected brain homogenates intracerebrally, and brain tissues
were collected at 130dpi. Neuronal cell cultures were used to induce mitochondrial damage using
CCCP. SAM mouse brain samples (SAMR1 and SAMP8) aged 3M and 12M were also analyzed.

[Results]

We examined the effect of prion infection (22L, one
of the prion disease strains) on the expression of
various proteins in in vivo mouse models (Fig.1).
We found that Tidl expression level decreased
during prion infection. Moreover, the expression
level of PAD2, which induces abnormal
citrullination of proteins, was increased. We also
observed an increase in the expression level using
the MC method, which detects the amount of
abnormally folded proteins.

Figure 1. Changes in protein expression levels in the in vivo model.




Next, we conducted the experiment using in in vitro
model (Fig.2). We observed a reduction in Tidl
expression in CCCP-treated cells. Moreover, we
observed an increase in LC3-2, a marker of autophagy, in
CCCP-treated cells. We also confirmed the changes over
time. Drpl activation, which indicates mitochondrial
fission, did not change. However, the long isoform of
OPALl disappeared after 3 hours. Mitochondria are
inactivated upon loss of membrane potential, which
controls fusion activity by producing S-Opal through
cleavage of L-Opal. Therefore, | think it means
Figure 2. Changes of protein expression in mitochondrial fusion is prevented by CCCP treatment.
in-vitro model.

Figure 3.
Changes in Tid1l
and
mitochondrial
dynamics in an
aging model.

To further study, we also performed experiments to understand the effect of aging on Tid1
expression (Fig.3). We observed that the expression level of Tid1 decreased even in aging
accelerated mice. Drpl activation remained almost unchanged. The expression levels of OPAL and
MFN2 remained unchanged. Therefore, we examined other proteins involved in mitochondrial
homeostasis.

[Conclusion]

Based on these findings, we concluded that Tidl expression levels decreased in prion infection,
induced mitochondrial damage, and accelerated aging. However, the role of Tidl in mitochondrial
homeostasis is still unclear, and whether the presence of Tid1 can play a vital role in protection against
mitochondrial damage requires further study.
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How does obesity reduce Alzheimer’s pathologies?

Neurochemistry, Hiroya Hanazaki, No.66
Objective
According to the previous report, obesity is associated with fewer Alzheimer’s pathologies in subjects
with dementia!, which is consistent with our observation in ob/ob mouse, a model of obesity. The
purpose of this study is to reveal the differences between normal and obese mice and discuss how
obesity can reduce Alzheimer’s pathologies.

Methods

* RNA-seq Data Analysis
The data from next generation-sequencer were statistically tested to identify differentially expressed
genes (DEG) in the brains of these mice. And then, we examined which cells were most affected by
each DEG and counted the number of such cells.

* Immunofluorescent staining
Coronal paraffin sections were incubated overnight at 4°C with Anti-IBA1 antibody (rabbit, 1:100,
Fujifilim Wako). Then, sections were stained with secondary antibodies conjugated to Alexa Fluor 546
(1:200) for an hour. After staining, we processed photomicrographs by using ImageJ and counted the
number of IBA-1 positive microglia.

* Sudan Black staining
Coronal paraffin sections were left in Sudan Black B which stains lipids for 5 minutes. Then, we
measured the thickness at equal intervals from the edge of the cingulum and calculate the average.

- Kliiver-Barrera staining
Coronal paraffin sections were left in Luxol Fast Blue Solution in 55°C overnight. Then, we rinsed off
excess stain and counterstained in Cresyl Violet Acetate for 10 minutes in 37°C.

Results

Microglia- and oligodendrocyte-related genes were found to be downregulated in ob/ob mice (Figure
1). Fluorescent staining, however, didn’t show this feature, as there was no significant differences in

the number of microglia (Figure 2). Sudan Black staining showed thinning of the corpus callosum in
ob/ob mice (Figure 3).

Figure 1 : Oligodendrocyte- and microglia-related genes were significantly decreased in ob/ob. Asterisks indicate significantly changed
cells. (FDR < 0.05)
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Figure 2 : No significant difference in the number of IBA-1 positive microglia.
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Figure 4 : Images of Kliiver-Barrera staining. Scale bar, 50um.

Conclusion
Although we couldn’t see the difference of microglia in immunofluorescent staining, it is likely to say
that microglia- and oligodendrocyte-related gene expression is decreased in ob/ob mice, which is
consistent with the other data obtained from single-cell analysis, real-time PCR and ELISA. Also,
thinner corpus callosum histologically indicates the reduction of oligodendrocyte-related genes.
Although sufficient data could not be obtained due to the period of research, the images of Kliiver-
Barrera staining might show the axonal damage by decreasing oligodendrocytes (Figure 4).

These results suggest that these cellular changes in obesity mouse model might be involved in
reduction of AP accumulation. It’s interesting to see how microglia and oligodendrocyte changes in
obesity relate to each other.

Discussion
I examined various documents in order to consider how the reductions in microglia, oligodendrocytes
and AP accumulation relate to each other. Microglia have been reported to contribute to AP
propagation?. It has also been reported that microglia are important for the growth and maintaining
health of oligodendrocytes and loss of microglia results in abnormal myelination®. Furthermore, the
TGFBI1-TGFBR1 axis in microglia-oligodendrocyte communication is important for the regulation of
myelin health?. These reports indicate that when microglia are reduced in the obesity mouse model, A
propagation and accumulation are suppressed and oligodendrocytes are reduced as our study found.
Since we couldn’t see the difference of the number of microglia in immunofluorescent staining, it is
important to focus on the functions of microglia. For future studies, we would like to observe
morphological changes in microglia at higher magnification and investigate whether stimulating
TGFBRI1 can rescue myelin health.
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Biological implication in the increase of RDW as a marker for frailty.
Neurobiochemistry Naho Yamada 91
1. Purpose
Frailty is a medical condition of reduced function and health in the elderly. Detection and
early intervention are needed to prevent long-term care of old patients. Although red cell
distribution width (RDW) has been proposed as a potential prognostic marker in some cases,
as well as frailty and cardiovascular diseases, the mechanism and/or biological implication
remains to be elucidated. During my training, mouse models were used to address this issue.
@D As MCV and RDW are known to be elevated in the mid-late life of women,
| hypothesized that menopause might affect these parameters and used an ovariectomy
model of estrogen deficiency. @ In humans, increased RDW is known to reduce life
expectancy. Therefore, we examined how RDW and erythrocyte-expressed genes are
altered by the presence of frail in aging mice.

2. Methods and results

In this study, we performed a surgical OVX to remove ovaries from 8-week-old female mice
in order to deplete them of estrogen. Blood samples were then taken every week along with
sham-operated mice to measure blood counts such as RDW and MCV. At the 4 weeks of
post-surgery, no significant difference was observed in RDW or MCV, suggesting that
estrogen may not play a direct role in maintaining erythroid cell size in mice.

The results of blood samples for 4wks

Text mining was performed on human GWAS results and data from the mouse phenotype
consortium to obtain information about molecules involved in RDW. As Ppp1r15a is a gene
extracted from beth human and mice data, | focused on this gene. Erythroid cells in the bone
marrow of the aged mice, depending on the presence or absence of flail, were selected by
FACS using antibodies to Ter119 and CD71. Q-PCR analyzed gene expression. Although
the experiment is still too preliminary, the expression of Ppp1r15a was significantly
increased in the mouse with elevated RDW, as were the associated stress-related genes as



well, conceivable that the gene may be involved in the regulation of RDW and may be a
possible stress indicator in erythroid cells.

3. Consideration

In mice, there was no direct relationship between RDW and MCV values due to estrogen
deficiency from ovariectomy. Therefore, there may be another reason for the significant
increase in MCV in human middle-aged and older. On the other hand, RDW values differed
depending on the physical condition of the aged mice, indicating that PPP1R15A gene
expression acts as a stress sensor and is reflected in RDW values. Therefore, the present
study indicated that the PPP1R15A gene expression in RDW and erythrocytes may be
useful as a biomarker for frailty.

References: RDW and the risk of death in middle-aged and older adults Kushang V. Pate
et al. Arch Intern Med. (2009)/Human GWAS Pilling et al. PLOS Genet (2017)/
International Mouse Phenotyping Consortium



Comparison of contractile properties of detrusor and bladder arterioles

between normal and high—fat—diet mice
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1) Novakovic et al. (2017). Scand J Urol51(6):470-473
2) Elbaset et al. (2020). Urology 143: 91—96
3) Heppner et al. (2016). ] Gen Physiol.147:323-335
4) Chakrabarty et al. (2022). Exp Physiol. 107:350-358
5) Andersson et al. (2014). Ther Adv Urol. 6: 105-114
6) Tanaka et al. (2021) Br J Pharmacol 178:1073-1010
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Receptor subtype involved in o 1-adrenoceptor—mediated contraction of
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filiL 7=,

3.5 #AEHHE
AT oHHOHKEIC O WAL, HHRINEZT - 72,
FiiRF o Fiin, R, B, AE, BMI, HEiEER, Cage OffifH, Cage AL %
f7E & HERIEL, 1A Cage D& &, Cage i, Cage DIEMERTIT 2> b DR, Cage IC X
LINHIABDEIICDONT,
7z, LUF oBfEOML, ik, 3 2 HE&. 6 22 HROfE
Lumbar lordosis (LL) . Segmental angle (SA). Disc height (DH). Place of

subsidence

LI boIEH ZF#EHEHE & L7 BT, Cage DILAHIAARIRIL L U 2 7 K ¥ % EFHEIEE & 8%



E L7,

3.6 HIER
- Expandable, Static, Rotated ® 3 F£fE] bk
- Expandable (RISE®, Catalyft®), Static, Rotated (Capstone®)® 4 L] LL#L
- FRTHT-TRTIE R O Hei
- MBS & ik 3 22 H. itk 6 2> H DfERZEAL
c L AIABDFIEIC X B 2 B L
LA b B % 4T 5 72,

3.7 ®&
AT %17 5 12 H 72 b . Lumberlordosis(LL) & Segmental Angle(SA), Disc height(DH)
COWTIILT OLEMORRICETR L 720 LHRARDHBEICOWTE, LIT OH MOk
AITIEL AT, R, BT Q=B ETEHILA TS HDEERL 7,

3.8 T T
T—=Z2DEHNCONWT, AT ) —BEIFER L N~k v TV T EEARE Y v v B
— 7 AN 7 DEMRMHRE CEREORZ Lzob, ERSHLTW3 b 03 FHEE
FEHEfR 22 <, JEIERLME D b 13 Hhefi & PUo A7 EEPH T B L 7z, BERIEEIc o wT, A
T3 —EBII A ZFRHIE T, NGO D B EGEBII T A3y VRED LR
U — F~ VRET, M7 L2 A i~y 4y b=—2—BED LRI T A AN
¥ A ) AMRE & 7z, TET S L iTET SITEROZ(LIc oW Tid, M2 7 7 2 Fw
AIIICRHEE S 2 & & b i, AT~ v ORI % kD 7=, Cage DILAAB~D Y R
RT3, BEOEABIEICMA, ALy —Y oMz ZRE L L, ZEROERICIE
2Ty 7T A EREEHCTEREER L, v 27 4 v 7[R <% -
720 T — £ 1% SPSS version29 #FH \WCENT L, T XRTOBREICE T, HEKE T
TPE20.05 XV /NE b OERFHIICHEE L L,



4. R

4.1 BEOEFBYE

S oW, F1E 108 £4(56.25%), Kk 84 4(43.75%), 192 LD EHE ZINRIC
T2 720 XRHE O FAiRE D 4 o L f 1Z Expandable type T3 69 %, Static type Tl
65 %, Rotated type Tl 72 % T, ERFE DERGOFUEIX 68.5 K TH - 72, FHlilkiD
R ICOWT, 3 % 4 76Tl Rotated type THEICEHWETH o 72, NREF ORI X
PEBEEIAONED» o7, WREHEDOFiRED BMI O 9HEiix Expandable type Tl
2491, Static type Tl 23.76. Rotated type Tid 23.29 TH -7z, Filikid BMI iIcD\»
T, 3 24 7[<lt Expandable type 23 & IZ &\ i TdH - 7z (Tablel),

4.2 Cage %A L 7= HER DOLE & HEREIEK
BEOHEM OH T Cage ZHA L MERIOAME X4 TD X 4 7 ¢ L4/L5 BB HEREICH
WEAHUY . Expandable type Tl 53 #Eff]. Static type Tid 35 HE[#]. Rotated type Tl
65 HERH T & - 72 (Table2),



BFICH A L 72 cage D#XiT Expandable type Tl 2 MEFH. Static type Tlx 1 HERH.
Rotated type TiZ 2 HEE] 23 D % W iER & 72 o 72 (Table2),

4.3 24 THI DY HAH
B D Cage ZHH A L 72 HER] T DL A3iA % 13 Expandable type T 93.7%. Static type T
79.0%. Rotated type T 94.0% & 7z b, Static type TIZHEICILAIAAKIC S WiER & 72 o
7= (Table3),



4.4 24 THIOHBRATLED DE
B OMHER] DA 3A A % Front, Middle, Back IZ431J % &, Expandable type @ 5 %,
RISE®IZDW Tl Back 23, Static type Tl Middle 23AEICILAIAAIC S WiER L 72 -
7= (Table4),

4.5 fiiRT 2> b itk 6 ~ A ¥ cof@ERloHER
LL oltiRics W Tld, D277 71T, ffifi THEICE WET RISE®23K % <
Capstone® /N X 2> 0 7z DA ERICIIFEEIIES o T3, D77 7ICEBWT,
RISE® 1 il 22 & i CHEICIA LCTH Y, —J5, Capstone® ik fliii2» & ik ch
EiCHmL, itte » ABICIIAEEICHY LT3, (Figure 1)

SA DHERICE VT, ADLEDZ 7 71T, itk 3 » HREE THEIC RISE®A/NE <
Statictype K E o7z, ADEHD 7 7 7B \WT, flitk 6 + AR T Capstone® I3 HEIC
WA %L CTnwd, BOYZ 7006, HEERH - FRRFNZELL D ICHERZITR O N o 7,

(Figure2)

DH oltBICHE T, ADHD 7 77 X0 TR 2 HITER CH B 7285 7
b, itk 6 » A TlE Catalyft® Z R THEICHV LT3, B 77706, 4
FEEECHTHIT 2> D ATIERR IC 22 1 THEINC B B 23 i 5 7 %, RISE® & Static type Tl 1l
%6 v AlciA icHEEEm 23 - 51 5, (Figure 3)
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4.6 AT, WEROHE DBHEIC O W T ORI
MTHT S OTIEAR IC B 1T 2IERROUEEZ R L Ch L 2 A, CLAOHBERA S
N2 b, MATOBUED/NE 225 72d Did, MHRICH T TR E RUGELRA LI, fif
HTDBUED D & H EREDo7d DIE, MERICHT TOUEI /NS ol nd
2393 o 7=, (Figure 4)

HBEREIIRECIE b oD, WInd AEEZZED. AOMHBERH L N7 LIl
L7z, L3/L4fH. £5/S1ICBAL CTid, ®RIEL2E23% »wX H IR 272, HERE D
5, L4/L5 R R D LE LT W & 239D - 72, (Figure 5)

L5/S1 [Eic B\ CTHIBIRE2-0. 784 TH Y | SRR R o7z, 72, 180D =D
KEALTH, AREICAOHBES RSNz, (Figure 6)
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Figure 6. Disc height D filTA]. iTE & D REDEEIZDNT
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4.7 REABH DA Z A DHEE~DFE
BEOHARBEZIMAAADOEEC LKL A, WINOHH THEEEIZR
b o7z, (Table5)



4.8 Cage DR DL AL DEHE~DRE
Cage DT Z LA B DOH T B L 72 & 2 5 fthd Cage ICH~, Static type &
RRIAB DY 7270 5 7=, (Table 6)

4.9 ILHABDY R 7 RF
KRB D Y 27 /T %L 2T 572010, BEOEAREN & Cage OffifHL2 AR
ELT, BY AT 4 v 7RO 24T o 72 BMERIIC I T 2 T ORGSR, LA B DA v
A% 0.247, 2% Y Statictype DILAIAZRIC L W b o7z, BHEEICE T 5
fiEEtft DAESL, Static type D 1% 2>, L3/L4 B CHEMDNILH2IAL DK FTH S L bhroTz, 72
72 L. L3/L4 [ TiX RISE®?D T — 2 B3—2 L2 fFbind o7z, HEEDLHIRWT
it B 27 > 7=, (Table7)



5 &%

BITHEMRTEIEE R I 3 0 2 L AIAARICEI L T, Cage D& 4 7T X W ik HiAADF T
BB o7z, Statictype 13D Cage I XYL AIAAR DD Ind o T2 23, T IIHERRIAN T
BESP RO ThELELZLND, $/-. &M TREZE %, BEOEABEMEICX 2
W HIABA~DFGBIIBE I N2 Do T2 H3, SHMERICREANIC A 2 &, L3/L4 licsn»To
B, FEH B VI ETLARIAADB DI &R I T,

Cage 3L DX A T THINBIAAR AL NT-H, THIFARMICE 5D D TEET 23 <,
Z N2 Disc Height DK N ICDedio/zeE 2 b b,

B DOEMHEDFTE S Segmental Angle B L €, JEHEDRTZ X, Cage D & 4 7' CEUE
% b~ 72, Rotated type IC X B SGEDRKE 220 72, T IVIIITHT D EHEDATE 3K & 20>
72 HF X L T Rotated type BRI N 2HA B D 072720 TH B LEZLND,
Segmental Angle it Cage D & 4 7IC X 63, il & MTEE CHEHVICH B R Z 137D
LT o7,

AR CTld Disc Height ©GE IZAETH % 28, EHEDHTE % Segmental Angle DX
DIV L S FERIT, BT L —EL T s, Z0BIE T TR Ao

AW AR RAELA R ER 2 v 2 — DA D 1 igXIc BT 20%E TH
ozt BAMEIF— MR TH o720  INETE ZEMBY BB -7z, 72,
FREIAAERRIC X VA3 % Cage ZEIRL 722 L MR ICHEL 5 2 20ReER H %
Z &, LL,SA, DH, Place of Subsidence % #lliE 3~ % B&. MIEE OEAfTIC X W #fEICiT S
DENRH o AREW D H 5 Z L R ORF L LTHITF b5,

6 fEZE

AW XY BTHERRBIEDER IC 31 21 HIABICBI L T, Cage DX A4 7Ic X Vik
HIABDREFEICED D 5 LD T & D53 d o 72, FFIC Static type 13t D Cage & H~TL
BIABD Y R 7 HMENN T & D353 D> o Tz,

¥ 72, MR TR 2 L I ER. R BMI &SI X 2 ILARAA~DEE T b
D35y o Te 3, BMEfITA B & L3/LA MIiC BT, FEDs#E VIE D B AHRIABZ D Y R 7
BED o7z, TNHLDZ L6, T % Cage #:BINT 2 BRICHEREEET 5 HE M2



X 7z,

S SN A RA 5, Static D Cage % HAM &I hOﬁt&7 Y ORAFE -
Cage DILAABDFERIC Z LICORBD | HEMROUEFICRICIO L Bbh s,
¥ 72, Stk VAS % ODI %2 L OJfAICBI 3 2 2 a7 -2, ﬂﬁﬁﬁ&@%FT—ﬂ%ah
727 v X AL BB E O FiflA 2 RS LETH 5 L F 2 T2,

7 B

ARWFFCICER L, ¥R 2 7 F N4 R HREZBY £ L A ETLRET — 23
A v REER - BRI A &t BT KRB E A R IR R - St A15E
AICESCEHR L LT E 3, 720 fHECONTORIC S Wi & $ LA HER IR
PR BIETERE « v 2 — bR - REAEEA . FRREARIoBHETHREZ 1 U
@&?5%%%ﬂ@%$ﬁ BB DT % Al BT VLREREGE LR Ao =

- RANERE O EIRREAE, REGHAE, NHMEELEZ IO LT A2y 7D
ﬁﬁcg<ﬁ%$tiﬁiTo

8 .2 3k

DA RBE. M Z MR R R A EE BE .2023.https://www.tokyo-
hospital.com/center/spine-spinal-cord-cnt/lumbar-d/, (& 2023-12-06) .

2) MEFK A “BRUTHECRREIEEMT (TLIF/PLIF) &3 (fliX, WEE, Fifiofih, Tk
&) EEEAAT 4 A7 vy T 47,2019 http://mdf.or.jp/plif/, (B8 2023-12-06).
3) Globus Medical. “RISE® Spacer” .Globus Medical. 2023 .
https://www.globusmedical.com/japan/products/rise/, (& 2023-12-06) .

4) “Does the application of expandable cages in TLIF provide improved clinical and
radiological results compared to static cages? A meta-analysis”, Lin GX, et al. frontiers,
2022;9

5) “Long-term radiographic outcomes of expandable versus static cages in transforaminal

lumbar interbody fusion”, Chang CC, et al. journal of neurosurgery, 2020; 34(3):471-480



EHZ - ATT0EBATTIPOEVRER - 2R TICRIETEE

AREEZSET MAH 15
<HEHFr-BH>

EE)R O T ARSI OMER ATEEE RO TIN5 8T — B ITH
ENTWD, Fo. H RO S EZXRELT-MIE T, EH#h a2 — N TIE<EH TITo1Z
IMEVFEFEICE WA EME N HY . B4 D) (Hayashi et al., 2018) <0 == 8 1 & 5 Jk
DA (Kanamori et al., 2016) (TR NHEME SN TS, Ll KB DR A OK
COVARTEARI T HMEIMDICOWTUIEE + I 2 STV Ry, £2C, — A TiE
RSB NTEETDHIEN, RABDO TR T IVRTOK FIZO7RNDNE I E ]~
776
< FHikE>

T A iFadm—h GBI W98 CTIT o7, PR E 1L 2013 FIE SNz H
A% e ax e [Fl kR —MMF 32 (J-MICC study) [IEHFFE DO “IRFHE S INE 4734 A
Thole, A FIEITA G EZETHY, Fln, M. BMIL K6 RE, REHTY &, F
JE R A Rk, PR ARl L sEETE R R W T T — X E ot o ERE
T (2022 HFFEEFET) | i@ﬂit@ﬁﬁﬁi FET- HIAIZDOWTHH 7=,

HEINERERLEOEEZHT RL7-DI12, 2L BRI AT 47 E721% Cox bl NP —
NER&2{T > 72, H B2 K iz%ﬁﬁﬁ@%@ﬁ RE . HRfH] (fE 1 A B TIOE TR -
72) L BEPRIE . & IR ME | & i E L B0 E | »Dﬁ%@% H‘L’J*EF' JREEFE A . DA THY,
Hit A EECHERE SN COFMEFH XD, 2L BV AT oy 7EFE W T
BT 72 3t 24T o7, R TTITHONT iﬁﬂzﬂpﬂﬁ%ﬁoﬂ%t&) Cox Fefil N —
F‘@J%%ﬁﬁb\fﬁﬂﬁbt B ABITHSGER L0 (— A FEIK, KE) ThoT,

B FT A L PR, BMI, 2R K6, ik, B AR . bR RE L UE Y
i&b?ﬁo
< fEH >

XS FDHH 2965 AT — A TESN T, 598 NITFEKEER 5, 1171 NI AL
EEITAHEMEIZ LTV, EEOFRREICK ST, BMI, UHY & ) ol2idE RN HL
iz (K1),

FUIaP ATy 7 EF aT ORE RERT, EBOBEERICOWVWTIIRHNE B
#75%@ FIRSPOKNEEB L) N EFEKR D BRI ENbhol-, BEIZSNT
ITH B ZTI o l2b 00 Ay XN 1 X0IE/NEhotz, IRBORBIZOWTIL, B
JRIGIIFHFH B EZDDHY, — N TIHRSK N EEB LIIE) 30 IR IH 272D N3
RN EN DT, DR B OWTIIFEICA B2 R ITAR N0 o7z, &25E
CIZOoWTHA B EZ T ehoTn (3 2),
< EE >
fth > N L3EB) 252 & B FE IR LHR 812 5 2 D52 B2 D W T RE SR B 22 L[
RO R o7, A EL UL S MBEBREETLZE Mo N LiEB) 325 N ILiH A&
RE R CHEEN 2L TWARITEEME DN E WEWIZENE I HND,

R ORERBIZOWTIIRERIFIZOWTEE N AL, R ELTIE, BRI
ABFEIDHPEL TBY, ~ ALV EBANTITIOEH AR FEIHZIT LT 00 %
EE LD,

I TN OWTIHBEER AL ol BEHEL L FELELTWD AR D 72
TETEICHE R EDZNIZE RELWVWIENE ZBND,



RHLESHITT=

o [0.222] B (22231.2] B (31.2.136)

100

80

60

40

20

RiELTH HABEETS
EENSEL

M1 xfG38 OR (BMI, AR &, 519 2)

K1 EBARER BE REORBEOBE (OR:A Y X, CLLIEEXH)

—A ey LN

(Z HEE) OR (95%Cl) OR (95%Cl)
R BRE 1 0.75 (0.58~0.98) 0.72 (0.58~0.89)
i 2 1 0.96 (0.77~1.20) 0.86 (0.72~1.03)
¥E R W 1 0.83 (0.60~1.16) 0.76 (0.59~0.99)
& g I iE 1 0.99 (0.79~1.24) 0.93 (0.78~1.11)
= I JE 1 0.98 (0.78~1.23) 0.92 (0.77~1.11)
B iUy iE 1 1.26 (0.79~2.01) 0.78 (0.52~1.19)
DR 1 0.80 (0.35~1.81) 0.84 (0.43~1.63)
Jibd 26 1 0.63 (0.34~1.17) 0.77 (0.49~1.21)
R AE A 1 0.83 (0.61~1.13) 0.85 (0.67~1.09)
A 1 1.03 (0.75~1.41) 0.85 (0.65~1.11)

#2 RETLOME (HR:AY—FE., CL1E 38 X [H])

— A ey N
(2 BEE) HR (95%Cl) HR (95%Cl)
BT 1 1.24 (0.81~1.91) 1.09 (0.77~1.55)
<FEED >

fitd NE—FEIEB) T 528 T, FIRTEENC LD AEBA RN K2 TR LB - #
SN TR SERAEE DO E ISR N A AR NH LN b o7, Ll
AW IEIXIE B O R EBAZ DWW TR i 5 O 7= K R BARICHOWTHERER 2 2L 1XE
RIRN, RIETIZON T, BE IR oo 7oy, BIESG BB R & 2fk ki L TR0,
FFRAVIZIZR R R Z G TEHEB 265,
< B EIHER >
Hayashi et al. International Journal of Environmental Research and Public Health 15,
1413 (2018)
Kanamori et al. Scientific Reports 6, 39151 (2016)



TA—BNVZ PV DPETRE N ~DFE N ANE

B3 AR IR R

Ha-Hi]

HSDENTF 4—ELEHTHY, TA— BT Do RN ETHALIZ NS, DX
BAIZEOON, EOIIRBHI NSO HOWTIEFICH AW T, £, T4,
HER IR BEAL AL FAEY T Vol RATGE R, TN EE N BT
VAKX —REBZRETHIEFOEMAH AP CREAIN TS, D7D, KK EX
NTWELET A —EBNLZ DU D ARCHER T AD AR EE DI OV Tl ~ T2,

[ 5]

FA—BN DD BREREE  BE~DEBICONWTHYI DL L
7RIS BEERA LS — Fy M T~ 72, E72, DT OBEAE B 210 LD AT 24T - 72,

* The Diesel Exhaust in Miners Study : A Nested Case—Control Study of Lung Cancer
and Diesel Exhaust (IARC 2L 7 4 — B/ HEKIZ DWW TONF 9L i 30)

- [E NLBR BRI ST AT I LD B AME DY AT DN T DR

[ &SR -t 5K ]
LA AT DN T

TP IR AMNITZE R W N JERME L RBE . BEROIEFF T Tnd, VY
VIV AATZE LR OB NI R TEREEZE N U R TR A EM L, D% KT
FTINEDKIBICEVIREEZB G35, LT T4—EBLZ DU ZERERALTE
DZER @ EAET 52T 500~800°CIZL T, D% T 4 — B /VBREFIR ) % M & L.
BRI kSED, ZL T, MHFELPER T ALLT CO, NOx, HC Z2EDH EWE &R £
SHETND, TA—BLZ D UBREEFEESONLTOLHEHBIILL TO 2 ORbIToN5,
VIV AT = B 23 i o> T T HER T AEAE DM Tl Tns, BAK
MICZOEBEITA S, NTV VA BT LEH T CO R HC ZiE{kL T CO2 R°KIZ,
NOx #iE L L CE FIZE X2 TW5,
DT A—BNLZo DU OEEMEVIBERICEID, RELEZE R DB LM I DEIIZHE KL
TLEWI I — IR RIRBEICRV AR B ERBENE S TLED, TOD, HlLFER
Ey T DJRE D NOx RHEBAMEDHS PM B3 AET 5, NOx (FAY BEMBE LD,
BENREDEDPSTEDTH—J7 . PMITR DA, MR ERR O E LD # EE %
Hl &k 29,
s AN~DFE DB AMEIZHONT

(The Diesel Exhaust in Miners Study : A Nested Case-Control Study of Lung
Cancer and Diesel Exhaust (Journal of the National Cancer Institute) @ f# #7555

ABFFEIL. 80D I e B ML T EIEME X ITE B L W B E OMiAAETH 198
NEXF B BRE 562 A& RIS ELiad— MIF % & 23— NI R AR LI 23 A
KRR TE CTo D, A HE K - 1 ZMR M CIR P /98 B2 ) L8 B 5 pr (M /5T N) 235 B L T
Do KM ERBEL UL ZNETIE RV T AI A EDT 1 — BV R 2
THEBEMNT — X528 T 5N ho7-720  IARC (E LS AHFFEREES) 13— &
1998 FIZT 4 —EBNLHERET IV —T2A LI, R RICLV+ 43 725E L5245 i,
IARC X 2012 T4 —BNLVHEREZI NV —T 1 EHEE T LIEOTHS,



AUFIETHEONTAERITZLLT 2 DORITR T, £ RITHLNEEORER 20D H7 5
FaktGeUL- %) REC i LAy X ha | AR IFMMAAICLH T A EAT 15 O
FA4—BNUIEBELRIILT-BFE REC ¢4y X ERL TS, 2INHDOENLT 41— E L
PR B OB N ES VA7 OME AL T R TORIEIZB W T, MEFICH B THY, i
i DNANC KA T HE AT 15 FEFZRALTZEFE REC IZBWTYRZ A N b o
TN botz, ZORE B ARALIZ, IARC 1 2012 FICT 4 —BAHEREZ7 L —T71
W HEEER LIOTHD,

0~39%% 1.0(reference) 29/89
39~T1xAE 1.91(0.91~4.01 29/57

11~147%% 2.38(1.04~5.44 29/66
1478 & 3.69(1.40~9.70) 29/52

EE O REC, B A REC 1% 1998 —2001 £ REC I E i ot Ju il Tl X #2 2
FE ST 1 20 0 RBT 8] 248 52 T REC BB EME OB EERL, ZOHE
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NIEEEZE ) EE{fi R E ADHD—-Rating Scale-5 &

Disruptive Behavior Disorders Rating Scale M B A&k B
NIRRT L F e (No. 36)

de B
A=

FEERA - ZENAE  (Attention-deficit/hyperactivity disorder, ADHD) %7~ & 6 D#) 5% 23
L, ZOKESIIPHkFEIE (Oppositional defiant disorder, ODD) & L < IX3E1THE
(Conduct disorder, CD) %057 5 L. ZHOOEBOBZWNTIX, BEOEHRIFED S EH
ZFHMERHY, W, FELOR (BEH) L#ENNS ADHD & ODD, CD (ZDW
TOFMIREZ AW TR LB R ERET DL Z LB TA R4 o THRIND 2 2
OORBOFHHRE & LT b L < it D ADHD-Rating Scale (ADHD-RS) 1%, F5fhE}
ZWrEEHED DSM-5 ICEE S 7e DIZH o, ADHD-RS-5 ~ & fET S 4172 3. ADHD &
ODD, CD % #Ffixf4 &9 % Disruptive Behavior Disorders Rating Scale (DBDRS) % )i < fi >
5734 ADHD-RS-5 4 DBDRS & H AGERMAMFAE LRV, £ 2T, AWFFETIE, miRE
DO HARFERZIED, ZOREMELE ZLEERIAET S22 &2 HE L.

A&

ﬁﬁﬁ%%w%%@%ﬁ%&mi@ﬁRF@HKW&%WmLt 202146 A 29 H~10
H 28 HITREHRFIREF E O Z Z AR 22 LIANRBED S B, )’ 6~18
ﬁ?,%ﬁ%ﬁﬁﬁ%nin:#—Va/_l%m&< REEHE T X DA ~D SN
AR S N7-5F 135 A& #fgextge L L7=. ADHD-RS-5 & DBDRS O WK — EMEAFHENE
I% Cronbach’s o Z#i~~72. 59 AIZ-2UCTiF ) 3.37 H OMFRE 2 &\ T OV R E 2 it 7
L, RNHEIRE CHMREGEMLEZR . MREOE YT A7 — VO IAEZ YL
Kiddie Schedule for Affective Disorders and Schizophrenia-Present Lifetime (KSADS)I(Z & 572k
Zd—)L RAZ A — Rzl L. Area Under the ROC Curve (AUC)Z fi~7=. [ R JE
DE T R — )L OAE R %24 P 1% Child Behavior Check List (CBCL)D 7 A /- — )L L
@ Spearman FHBAMREL & i~ 7.

S

AWFFEZINE DRI OW T ORI RAE 148 TH Y, AL EREDK 45D 3
e, BLIRIEEEL»o72 (B 511%). MRNEOTXTCOY T A —/LT
Cronbach’s o> 0.80 T& » NH—BMAZHEM T Hoicm <, RANFEBEMRE >0.60 TH Y H
A SN S 412 E Dy > 7=, DBDRS @ ADHD #7277 — )L LIS D REE D Y7 & Ar—
JVIZAUC>0.90 TH Y, FEAEZYMEIT o Em~7- (Tablel). MWRED ADHD H7 X
r—/VIZ CBCL OFEEOMEY 7 A r—v &, WRED ODD %7 X —/ L% CBCL DX
BYFTENY T R — L &, WRED CD %7 & 7 —/Li% CBCL O ALER I TEY & OFEE
Do Te. —J7, TRLANOmRE L CBCL OH 7 27— /LI OFBIHEWZ &b,
W EORERSE S Y42 R T 2 N TE 72 (Table 2).
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ST, ZHITHREDIRRE L UM S FBROPT RIS —89 % 34 —F, T— N FRZ
Z— RZ2WHe 4 2 W REOHEMBEZ LML I N E THANONTZ &3 <, Al ADHD-

RSIZOWT 2 ODHFFENFRTZIC & EF 508, F O RITIAIZERE R & —3 5 58,
ADHD O I—/ KA % & — Rzt 2 iR Y 1%, ADHD-RS-5 @54 DBDRS
KR EhoTe. ZHUTHTFED T8N H0VDZ WD IZBET 2 8EEICE S BB
XEHNWDLDIZXL, %BEIT [EN WY TTE S0 T REICES S HEREA
WA Z EICERT 2000 L., Bk, WREE §I1C B2 0B E SR E %2
HLTEBY, BADEKBEICKITS ADHD X ODD, CD ©o2ki - 227 J —= 78k
OVEE RIS D E HIFE S D .

Table 1. ADHD-RS-5 & DBDRS O — EME(EHEMEE P S e, JErE v

N — B MEE M P iR A E fE FEEZ Y M
Cronbach' o (95% CI) | #% PN #8 B £& & | AUC (95% CI)
(95% CI)
ADHD-RS-5 | NEE 0.88 (0.86-0.91) 0.86 (0.77-0.91) 0.90 (0.85-1.00)
% &) - 1HH) 0.90 (0.88-0.93) 0.85 (0.76-0.91)
DBDRS REE 0.91 (0.88-0.93) 0.82 (0.72-0.89) 0.83 (0.75-0.91)
% &) - 1HH) 0.89 (0.86-0.92) 0.89 (0.83-0.93)
RS IE 0.93 (0.91-0.95) 0.82 (0.70-0.89) 0.92 (0.87-0.93)
FATIE 0.83 (0.80-0.87) 0.66 (0.49-0.78) 0.96 (0.92-1.00)

Table 2. ADHD-RS-5 & DBDRS D ## A& 2224 4

CBCL |#% [31=223Y (5 [#sh [BZ 3B [RIER | XEH
415D [-15D |k | OFRE | ORE | OREE (w178 | 178
ADHD Rz 010 |0.12 0.03 | 0.49** | 0.45** | 0.75** | 0.56** | 0.58
RS Tgmmm o1 | 003 0.05 |0.61** | 0.38** | 0.72** | 0.55 0.61**
DBDRS |FE 0.25** | 0.22** |0.11 |0.62 |050 |0.87 |057 0.65%*
£E)-&8) | 0.18* |0.09 0.07 | 0.64** | 0.44** | 0.79** | 0.62** | 0.69**
RELBEFEIE| 0.30%* | 0.29%* | 0.10 | 0.58** | 0.44** | 0.61** | 0.58** | 0.85**
FITHE 012 |0.16 0.01 |0.55 |0.39%* | 0.58** | 0.77** | 0.58**

& Xk
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2. Attention deficit hyperactivity disorder: diagnosis and management. London: National Institute
for Health and Care Excellence(NICE);2019.

ADHD Rating Scale-5 for Children and Adolescents: Checklists, Norms, and Clinical
Interpretation. Guilford Publications; 2016.

4. JAm Acad Child Adolesc Psychiatry. 1992;31:210-8.

5. Res Dev Disabil. 2016;55:268-78.

6. Neurologia (Engl Ed). 2019;34:563-72.
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12) Zamani B. (2020). 13) Jin Y. (2021). 14) Li XD. (2019). 15) Hibbeln JR. (2018).
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Automatic Diagnostic Modeling of COVID-19 CT Images
Using Pretrained Deep Learning Models and Transfer Learning Scheme
E¥ - BERHZEEYE KHFKE (No.78)
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COVID-CT-Dataset: A CT Scan Dataset about COVID-19
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Evaluation of the difference between two massive parallel sequencers for

microhaplotypes typing

EEZ HEBRX(59)

Background
T4, Massive parallel sequencer (MPS)D ¥ K \Z K~ AT kA7 (MH) EWHFT LV~
— A —IZREDNE B ST, 200bp APICAFTET 5 3~5 fE D SNP ZAH A AT T as A
THETINEL, ZRMER IR EL B BRREMENEWVD SITTE AEREWNEE 2 LTV,
2020 FE D JLHEH EWHE TITONZ R T, Bzl L= X Yefafk o> 10 FEALO MHs DY
H|E % MPS O—FETdH5 lonSs (ThermoFisher, MA, USA) Z W TEELZEIZTULA LN
TUAB BT, TUNA LT R E, B EOBRIZT VLN EEL B 5B & Thriisihvs
ZETHY, MPS IZBW TRV —R DO RN AR ThHH KT,

TINALINTADRREL TEH D FEN. DB AL T DA —FUZZBINHY | Z D FEEALH R K
FLRFEEL QWAL THLHIL —F 3= Tk, DNA 2 ZIx—ar, MPS & vz
TATZVIEESRL DNA O~ L BT DT — T —H T EO =T —72 BN Hib,
ZDFED TonSh Z W= B MY TNV OITHER TlX, e 702 A7 DY —RnE)—RIZ
5O 2EE X 10 AL T 85~96%L 727, BIED X Yot R TH DD ZDOEIEIFANK 100%1
TWVINEEREUWFERTEDS, 80% A DAL H D72 E XL DX N REN -7, lonSh TIEINET
BT 2L L TRY, R4V T4 EHETHLIOICHL DL TREDT TTINA L R
VANBAE THHZENH T2 ENSHA —F L R — YT U THA AR RV & 2 B,
JENEZ LITIES DX ORREICENH DI LMD, T A3 —ar D A[FEMEB RN EE 2 Bz,
AW TIXINA B EZ . ZOT VLA RTU 2D MPS Z W =T 47 SV 3R> DNA > —4r
YU BT BT — T —F N EOT—ICH R T AN ERGET S0, R L
Z R D MPS Tdh5H MiSeq (Illumina, Tokyo, Japan) Z HWTHENTL, FDE WAL,

Method

[l 215 CER R L7 B M Sl DNASS $-o 7 /L& VY, %40 10

J# {37 % PCR ¥8E L7= (Figure 1), ¥§M&EEY O M LRSI E % MiSeq

IZE > TITV MHs D=y 7, N7 o ha—)b, BIOBRHEIX

71— 7Ky =7 ® MicroHaplator Z AV 7=, 7272L . lonSH TIE4

JEALZ IS THIREE DS 500 AR O U 7 WATFRENT I BERAN LT

DIZXFL ., A [BlD MiSeq TIEBMIIHFLNTY —RED D 7o T7

DY—REH 50 AKfiwi DALY BLENL D FENT SR T2,

ZZC lonS5 & MiSeq DX FEBLHITR EVEDIEV MOV TRE 95,

lonS5 1, YERT 7 NIZ ANTP % 1 FEEE T HIEIZEY, HIEo

FROSFRRIT &5 HIC L% pH B LA H UBEL Y 2 K8 E 35,

NAS BT FI AL EE S HTEINTE, F2 TRV~ A1

NI OB T ORENT7E, BEIZH HED @O E T 52N AHE

Thd,

— 77, MiSeq 138 AR U= R AT & ANTPs 2 DNA AR AT —F LEBITHRINL, BDIAEN
TR OR AR AR U152, REEREEREL TROME RS ~EETe, lonS5 IZHE_RTE
B2 B4 5708, DNA Z WD it A DT = Ry —Ar oy o 24T T2 IEREME I & < s
Do T2 LBEFONT 707 7 B3 720 G813 B & TRTZATOMERHY, 7 — 2T B35



il BT 2550365,

WA UETA 7 ZVIREOBIR I IZEN NS D, AT v I AT T T AT L E TR
ENDHI, —EIHNT T 582 TN T T Var wBRET D, lonSh TlENZENDT 7
):z‘/@téérh; Zx=/)Lvar PCR #17\, MiSeq TliE7 Vv PCR #1795, EHHD v —4r 2 —

WICRBWTH, 2O TRITEY T BT A TRV RS,

Results and conclusions
lonS5 & MiSeq DZENZE a W56
D, KA BT DI NT AT DY
— RV —RIZHDDE|E % Figure 2
|29, TonSh DFE A 85~96% Tdh-o7=
DIZXL T, MiSeq D HRl1E 96~99%& 72
0. ETCOENTTIINAL RT AT
EINniz,
MPSIZBWT—RIZy—T 7D
TT—NEIDRLT VDI, )—%“4‘/7‘
e ﬁﬁﬁﬁwgm%é%ec
DENGETREThD, 2T 10 gzu@
V—F U 7RI 31T D SNP Hif OGO FE N O GC G BEAMRLIZLZA, EBHbY
FERLEOBRII AR Ch o7, LIz > TRz — o v 7 27— R TIEan B 2
B, =L ¥ar PCR DXH72 2 TOH 7 NIZEA DB TRNFRK CTh b rr etk f5fi <
&%, (Figure 3, 4)

ZDOZ LN, TonSh TIERILZ AV T AFHETHLDICHL DO THRIED T TTUNNAL /T AN
BHETHDLIENDHST-ZEMDL U THHEE ZHND,
— AN WD IVDTRE S DO FEREEOMIZ, (AIHORIOFRIEE 2 R 2N TETT I A
VNG U AERIRECELRIREME DB D,

MH O EEICHE BT 5 BT, #a DR 2B, O REMTTT DI ENEE T
BHDZEN DT, A BIDEBRDY — o2 T BN TS — R ELN o=
TN Te 2D, YT NORESELZIEL, SOITRFTTAMLERHLEE 2 LI,



H,S induces the assembly of stress granules in human bronchial

epithelial cells.

BESY H® &1 (No.71)

(BH) -5

U RNICH LA B 7208 FE O K 1213, MRS 22 8 0 18 7 oth 4% X
% M FAEREDEBPBERNHLZ LN D> TND, ﬁ\ﬁ/;ag{@@mmk%%
THEBESNDEME M RE N E b, KIS LLNICEICE D, TDOFMEICIE
@.L4|:7J<§'%f\@xw/xmﬁ75§%”§Efbﬂ\é&%&ﬁbémw\ém u?%e%%%@%mﬂ@c:m
%.’)xwxw%iit*/\ ISR STV, RBFZE Tk, &R E ik K FE 2%
SILT2Z 82 iAeh~D B A2 b E X EERMIREZ AW T AN RRE D — D
THDHAR ZPERLTE K OB B FH T,

AR APERL L VTR R R OB bR e E DAL RFI mﬁbf — I B S
LN /NG E ThD, ARV ZMB I % 15 3572812 SGs %ﬂﬁ/ﬁkb\ RNA DFEHFR
B R X,

(J7 )

SGs D&%k 4y GFP-G3BP1 %#i&{s -3 AL7- GFP-tagged G3BPl-transfected

CHO cell & . BENTE X LA THD Beas—2B cell ZEBRITAEH L7~ 552 L7-H
IZHiAb K FOF AP EL T NaHS 2B R L7, BRI D H,S R Elao Tk
77.6 EEWET DD, TIZT ANV LATERL, 37TC1L KA FaX—hLT,

CHO cell TI% NaHS B2 IN Cell Analyzer 2 W TRIFRYICHR 21TV, SGs
TE R OBLEL LR B AR AR & (ISR) D B E A (ISRIB) ) B O e 38 2 L 7=,

Beas cell Tid, £ EEL, G3BP1 THEFE YA LG, B ME CB R T2
T.SGs B OBLEL ISRIB O ROMER L LI, £lc, VT AZ Ty T 4 T %AT
W, SGs TERK DR EE XL RI'E ThHI AL elF2a O BLXOHH Z _7'E &
A B & @ puromycin FLIEZH Wk HAE1T 72,

(fif )

G3BP1-CHO cell IZ8WT, 5mM NaHS DHEFEIZEY . SGs DR BB DN,
ISRIB ZR N9 5L, D SGs DAL E S NT= (Figure 1),

Beas cell IZ8WT, 5, 10mM NaHS OEFIZLY ., SCGs DN B H LT~ (Figure
2), ISRIB FHEALBIOIEMAFTE T T.SGs BIRICHFE 2 EZ TR O o Tz
(Figure 3), SGs JE R IC KA THD elF2 a DY EE{L A NaHS D K AR ICH L
7= (Figure 4), NaHS B @R IZX0 ., X "7 BA GO ENRB O LI (Figure
5o

(&%)

m/;af“@HS@Hx% H%‘c X, FER 2R 2 DOHMIAN T SGs DB ESNAZENB B L7
o7, HoS BB ICIZ, BMIBE O H,S oMz -2 NE<tE2zbND,
G3BP1-CHO cell @F%M SGsTE R IZIE ISR OB 523 & S iz,
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2. Hik

2008 FEM 5 2023 DN B TH LR FIE E 72 CIEE MRS A2 L | 58
M OFIA FTHE TIH - 7= 201 B DOV T, SHRAMEOFHEIRAFR, LR EDEHHE, £
BEAIC R D AR | A ORI A B 2 FEt U7, iRA b AEDOHE LT
I%. Tg. TP, CRP, Glu, BUN, Cre, Na, Cl, K, P, Mg, CPK, CPKMB, LDH,
EAcAc, 3HB. TKB ® 17 ITHH THh-7-,

3. fE R

EREIRICI T D57 R =0 FE BRI BT, 163 #1011 fICRBWTH EZE
DHER STz, FRICEMRE R L OMAEDOE THEZEDVN L AL,
(Tablel)

Tablel. Correlation between biochemical tests in the superior vena cava
FEIRIBI LB\ Tk, TP XA CO W3z - BESE T, CRP-BUN | YE Crfi s
oo, Me WK COMIE CIIEL A~ To%, B SRR CE Tz, (Figl)



Figl. Comparison of cadaver blood biochemistry values by cause of death

MR ERIGAL Ll Tl EREAR, 220, M5B SR 3 EBALR TR iz &
72k (TP, CRP, BUN, Na, Cl, Mg) | $#E Dl bREEAESNDZ LIV ZED
JEL COEAEN E <7250 (Tg) | A BT E A 1T 5D (Cre, CPK, CPKMB)
&7, (Table2)

p i Tg nT TP CRP Glu BUN Cre Na Cl K P Mg CPK | CPKMB

LEXRRIR/ Z b M 0.024 | 0.233 | 0.814 | 0.522 | <0.01 | 0.474 | 0.051 | 0.567 0.24 0.144 | 0.056 | 0.675 | <0.01 | <0.01

ZDm/SBE#IE | 0167 | 0109 | 0575 | 0.839 | 0.368 | 0.146 | 0.087 | 0.508 | 0.225 | 0.028 0.03 0.538 | <0.01 | 0.586

SR EARIR/ EARIR | 0065 | 0019 | 0284 0.8 0.409 | 0.187 | 0.684 0.94 0.897 | 0.345 | 0.729 0.82 0.585 | 0.404

Table2. Comparison of cadaver blood biochemistry values by site of collection
FECE 14 ST R O A E LS Trx, TP IR | ik o oo if S8 % 43 A3 i
BAMIIRH L TR ZAMEDIRMEIZ LD DB 2 BTz, CPRIZEBIZ D FfEL T
ERLTODILEDDEREADARBIZI Db DEE 2B, K, Na, CLIE2 5 CORRES
TIEZEDEALD DTN ThoT2D, ZNODOMREMEITISEE SIMIMENZLLZ D%
DEACITIER THLHZEERL TNDHDEE X BT,

Fig2. Comparison of variation in cadaver biochemical test values with time since
death

4. FEH
FEA% M 31T DAL AR AR LI AL D A RELZT , DO LITIR M <2
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- ik

FIBIRF BRI L 7= BRI A ARA 270 1(16-99 5%, 45 161 fl, /2 109 ) %
3D 2AF¥F ¥ FE2HWTHEAMY, HBM-Rugle V7 trv =27 (A7 4 v 7 - T
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3R ER —fMH R —HE»r503R) TV TCHERLEZETABEETH L, K
X, KRB, BT AR R, chic XYy Tk E-FKETHKS
TEenA[ER L & B,

B rE X2 Rk LU0 3 Xt es MR e L, MiREEZEHHEL CfT-
7. Hi#F X Brain-Rugle V7 v 27 (A7 4 v 27 -2vy =7V v7r7) %A
F32do (LT 2RXRITCNN) T, #ABEFEAONEHKAGmMIETDM&RICMA Ty
iy (ETEh) B Yic-60, -45, 45 ERIEE X ¥ 72 O O W% — D ICH A Lk
NG R L 72, BETIRFAREARD 3R E R ICEE 21T 5 Python 7
4779 ® Pytorch # HOWTERLZ¥%EET L (LT 3 X5t CNN) % #H
L7ze TNOLORTRIEBRBLVF3IXTTHBES Y 71 (25-69 D 224 #51)
EL Y TIARE2(16-99 %D 270 B i EF N F R 150 il 2 M E T —
e LT, T2 idBic, Yy AL, Yy A2 2160 fHlE T
VALICERL, FEMEICL CTRREG®RE 3 RICBREERLKRIEAT — % & L,
FREEOREZEIHI L7z, b, ¥HA 7 a3 vid 2 RIU CNN TR¥EHT
A=Y XL SGDM, Ny FH A4 X 10, =Ky 78 1000, ¥¢EFHX 0.0001, 3
XL CNN Tlz%¥ ¥ % v F 7— 2 PointNet., ¥F 712V X4 Adam., v

KENZENEEL, Al—o&tbcEHE T A2 5 lEKL, 57 2GR
D3 cEEE L 72,

X5, 3RXICCNNICOWTIZ 15792 EHS o 2MloMFEET A2 HE
L. M T — % 148l M7 — &2 37fil & LT, ¥Ficfl> HE¥%

1024, 4096, 8192, 15792 ¢ &t x ¥, HHELHEEOBERBRICOWTHREL 7=,

R LEE
By IABELICBIT 2R ITEBLNIRITCNNICLEEREEDHREZ
Fig.1, 2 it "¥, 2 Xyt CNN TITFEHEAEIT 8.25 . MELS KU T A



33.7% . 10 AT 65.0%. 15 LA T 85.7%. 20
ML T2 96.7%, 3 X7t CNN Tl FEHiRA 7.58
. MHESHUUTA42.0%. 10T 68.7%.
15 AT 88.7%., 20 LA T ik 95.3% TH - 7=,
WTFRNRICEWTD 50-54 DY v 7 CTHE
PERNTH o7, £/-—MIc, HERE CTIIEER X
DH . MERETEREFHIVDKIHET S C
EDB% o T,

YV IABE2 AT 2 Xt XU 3 XL CNN

CXBEMMEE LR EY Y IIAHE LI OZRED
Hﬁ@a% Table 1 IZ/~x 3, 2 XJt CNN, 3 XJC
CNN ¢ D ICH Yy IAHE2 1Ty IARELICHRT
FPHEERERICKRELS Ko7z, 2O L, W
VINVIIERDOIELN /N WITRBEER I WwE WwZ B,
¥/, HEE 15792 oA E T 2 H v, S
THHEHMBZHI L CRIAEZ1TR > 4R % Fig.3
WA T, THEEAN 1024 & 15792 o%F T AL
b3 5 L, REOHFVAHEICEHEEN/NI 2
o7z, —MRICHFEICMHH T 2TEABPE 2 ITHKE

N = Z 3
/A It ERECRER E‘ < HX Table 1. Comparison of age regression estimation using pubic bone images between two
Nize 7. S EIIBES groups of 2DCNN and 3DCNN .

LCcwZawnd, [UTES Mean Error (years)

*5( ’C‘ L MHEET AV DOTE A samplesl samples2 p value
AR E TR E I E 2DCNN 8.25 10.65 0.026

aL 2H[REEHEDEFE X LN, 3DCNN 7.58 11.05 6.63E-05

S ofmetic kb, 2 *. {-test

RICHEAR, 3XTEZFHL 2B EICX 55 q
WM ET I 2REEHTIRDZ Do, .
LA L. 2 2K CNN TIZ 1#D0 D 4 {5 : ' T |
HECTOEBH LTV, XL L L
e, LY EolBofAitbe TOERMNT
ANFHEORME D 577595, 3 XL CNN T

3 AOLIRE AR LCRML CHAE RO AT
BB AT o 72 A0, ERER 2 I A T 0 T 20 e

Fig. 3. Comparison of results of age regression
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HERLEDOEEEZTCENTIREORMEH 3775 * Dunnett-est

o MATHAMAWHE TH 2720 1E D720 OFFICRHBZES 22 &b}
BEEZAb, £ —MICWEMAEmZHMAL ZFRIHEECE, GHEEICHT
ORGSR, PSR T IR E I YA < 7 2 A5, S o B A E F
HICXBAEEICBWTIE, 2t FE L IZHERAR LN, T NIEHRERDHEE
BT s MR TR ARMARKEL A0, SbasBER LicE) ToR
HCL DD,




EHURZ BFREL BMI £k 08 16 & o BB ok &t

Ryr@EELsy L& (20)
1. Ex-BW

2019 DB & OFI S 1L B M 33.0%, M 22.3% T, HHET 2013 FE0bH B
WhinLTnad YV, AU 2 &% BF(OPP)IX, 7EF a7 I7—BEHETLIZL
Tﬁ*%%)‘/EP%%’:%lé‘t’?” Eal BT R TR R T T A Vo T ER O B PE S

DBV OPP ORR 7B H SR IR B IEIC K D& b S T&E e, £72, OPP 1T~
WX@WU&)?)hmr%a%%éﬁé_&@%&ﬁbémm\é 2021 EOL EHRTIZEWD
T, OPP IR 4T 0.14482 t-kl, BN T 0.42987 t-kl fFE SN T35 Y, OPP IZ{AN
TR#SN, VT AF VI FRDAP)EL TR FHUCHEM S D, ABFSED H By 1%, & R BK
fR2EE (PCONCEITAIR T DAP ¥ L body mass index (BMI) £721x £ g I & D
AT RHZETHD,

2. ik

F9E S NE 1, 2014 4 3 HE 2014 4F 8 A 0EZ 2% F72 5 M PCO19 &4 TH oD,
PAF NI EE(DMP), PAFAF AV (DMTP), ¥ = F )L (DEP), Y =F )LF 4
VR (DETP)D 4 FEH O DAP ZHI & L7, MR (LOD) ZZnE4 0.10ng/L.
0.05ug/L. 0.11ug/L. 0.02ug/L £L.LOD Ri#lZ LOD #J 2 TEl-7-fEZR AL 2,
HARXI AR LT-, 2 /& %2 BMI I A S5 T Normal #£ (< 25kg/m?*) & Overweight
# (=25kg/m*) @ 2 BT T, £o. ZMNME 2R HEREIIICE ST Normal ##
(=110mg/dl) & High & (> 110mg/dl) ® 2 B4y 177, DMP, DMTP, DEP, DETP ®
JRPBIELE BMIS LIRS EOBE#EZ a2l Lz “Ha AT v 7]
ST R W TR L7,

3. 5 R

Normal # & Overweight BEJICEWNWTt BREEIT -T2 A KE PR Ti3%E
NENAEBEEZNRDLN(P=0.000039, 0.031), L H E TIIENTIHE BEEZNED
S o72 (p=0.13, 0.29) , # B A O FH AE B 1L, Normal BEDSH6 A3 3 FIFR
W3 ANEIELL EL. 1 AR T, Overweight BEDHH4 A 23 3[Rl . 5 A 238
3ELL ETHoT=(F1),

Normal #f & Overweight BEEIIZEBWT U BRIEARIT o722 A, &£ TD DAP B E
(DMP, DMTP, DEP, DETP) TH & Z IR O 572 ->7- (p=0.28, 0.74, 0.81, 0.97,
#2),

2T AT 4y 7 ENF S ATICEB VT, SR DAP & BMI 2 I, 4 o 3l 2 /iy, 90 #& %
WTRICBWTHLA BRBEBRIIRONR-72(F 3), BT DAP LRI ICB W T
R REET B Z W T ICBWTHA ERBRII RN oT(FR4),

4. &5

ARHWFFE S INE O R+ DMP, DMTP, DETP JEE O H i iX, H RO — % A DR 2
FEOHRRfE (FNF 1.90g/L, 0.7pg/L. 0.11 ug/L) L RTE -9, 2T, Bk E
RO ETHLEE ZDND, RIT, ﬁ%%ﬁu%@ﬂﬁ%%ci\ 2014 0 H KN B M
DAL R (28.7%) L _XTE o7z Vo BEEIXFE LB E L, B TR EB 352
ERENTEY 7 ZRBITEM ORI L2095, £, OPP BRFE L BMI/ i HEE I D
fH] c:%‘%i@iﬁ%ﬂiﬁfawt HA®D 2014 F O fT & 1X 236534 t-kl THY, 2
1% 1994 £ D 475614 t-kl LHE_¥G LT Ee->TnD Y KA O ) 722 F 15 A3 He ST
L7=7edh . R ZE DS N5 12 OPP g 82 O 5 2 )33 &’)%zhiii))otT MERE Z BN,



KA FENNTNLOMD IR A NAFAET D, & IS W R E DD v, 5§ 12, BMI
ERPIREICBE G258 FIZHONT H%"C%Tb\iﬁb\ 5 AT IR AU O
2N 1 Hb 2 HTHY, £IAFEHEZF TRE BN ERRDI20 | R e B 72 0% 52 2 X
R LT, A DORICE DR E RIS LE THLLE ZBND,

£ LIRS INE DR F 2: R DAP i £
Normal Overweight Normal Overweight
(n=10) (n=9)
Age (y) 32390 386+6.7 (n=10) (n=9)
Height (cm) 171.7+5.3 168.7%6.1 DMP (pg/L) 3.3(1.8-6.4) 0.7 (0.07 - 4.9)
Weight (kg) 61.4%7.2 79.7+6.3
Triglyceride (mg/dl) 89.6+37.9 134.1440.2 DMTP (ug/L) 2.5 (L7 - 4.0) 2.3(0.8-4.0)
Occupational pesticide use (n) DEP (ug/L) 1.6 (1 1 2.1) 1.9 (0.4 - 3.1)
Less than 3 times a week 6 4 DETP (Ug/'—) 0.1 (0 1 03) 0.2 (001 _ 04)
3 or more times a week 3 5
Missing 1 0

# 3: k% DAP & BMI @ 2 IHa Y AT v 7 [8]IG 43 A Dk F

Crude OR 95% ClI Adjusted OR 95% ClI
DMP 0.36 0.11-1.2 0.18 0.03-1.1
DMTP 0.52 0.10-2.8 0.30 0.04-22
DEP 0.46 0.08-2.8 0.52 0.08-3.4
DETP 0.70 0.17-28 0.76 0.17-34

# 4R DAP EHF NN O 2 Hu P AT ¢ 7B 53 A O fE R

Crude OR 95% Cl Adjusted OR 95% ClI
DMP 0.51 0.17-15 0.48 0.15-1.5
DMTP 0.34 0.05-2.3 0.30 0.04-2.1
DEP 0.25 0.03-2.1 0.26 0.03-2.2
DETP 0.36 0.08 - 1.7 0.37 0.08 - 1.7
RN
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2. Sultatos LG. Mammalian toxicology of organophosphorus pesticides., J Toxicol
Environ Health., 1994 Nov

3. Suzuki Het.al, Organophosphate agents induce plasma hypertriglyceridemia in
mouse via single or dual inhibition of the endocannabinoid hydrolyzing
enzyme(s)., Toxicol Lett. 2014 Feb 10
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5. Oya N et.al, Exposure levels of organophosphate pesticides in Japanese diapered
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6. Li AJ, et.al, Profiles of urinary neonicotinoids and dialkylphosphates in
populations in nine countries. Environ Int. 2020 Dec
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TIR~FY U OFRBREDORSE

REYBELES NNYEE No. 31
1. WFEOHM -1 5
ZOMZED B BJIFT 7 uF Y (CHX)DFFRIR E DR R Th b, CHX I3 THIT R 2 FF
OHEIRANTH D, BAEDO T RIEE 150 ppm 1Z., 300 ppm A RELBEETHY . B ORI 69
DR EIN TODZEA B HICER ESIL TN D, L L, ZOFFRREL 1970 IR ES
Ni=bOTHY, MO RN HLHEE X T,

2. WrIETGIL

PubMed TXHRAEZT1T o7, AR —REL T, “cyclohexane occupational exposure”72E %
T, 7035, 2002 47K PE AT A B 5k (ACGIH) 23058 IR AUE (TLV) DT 5B i &
75:/\2'\%1/“(1/\5 &P, 2002 AFLURRIZIE R SR i SCI T TRRER LTz, RERITIEDS 4 (R

ZE H BN 2 TUOZRW T L 7256 S0, Abstract (2 CHX O FEEN 2 Wi ST BL Tt

?}%ﬁﬁbfiﬁ)o?ﬁo Fo, ZRUTZ RO 5 AFRSCH S RLUTE, &80 3L e KIEER 288 NOEL (No
Observed Effect Level) | fx KHEZEM: & NOAEL (No Observed Adverse Effect Level) Z#5fL .
He/he7eh NOAEL &R iz,

3. MR
O eMIxfT e

ik 2N R |- LA T R/ B BS 8 2002 AR R S Tl ST V) RIV7 47 12 A

\Z%FL CHX % 24.94 ppm, £7-1% 249.4ppm 4 REEEREEE L7~ FEERICIBUW T, 24.94 ppm Tl 1
A\ 249.4 ppm T 7 ADSERAZ R 2, MEREM CHE AN RHNT- (P<0.05) (Fisher @
IEFERERIRE)
@ Wt T DR
(7) 1M

<~ 2%t CHX % 0, 500, 2000, 7000 ppm. 6 FFf. 38 5 A 14 B RIEEEL7~, 7000 ppm T
AR EEENN LONZN, BEK TR —MH%, xfﬁﬁﬁi&@ﬁ?% IRONR ST,
2000, 7000 ppm TEERTRI X T DS —EH DO~ AT, TR LS TUEL =
T TENVEMED DT, 22T, AIERR TEN O & KIZx 9% NOEL i 500 ppm EFEAMEFLT
W5,
(A) ApfiEs it - Ak F i

Zv ML CHX % 0, 500, 2000, 7000 ppm #E4E 6 H B35 15 H BICHNT THEFEL 7=, 7000
ppm DJEFETIRFELIZT7 VM C, BHRDKREOHIMEDR D N AT, £-, AR To3
EFMATARATZDIC, Bl I8 T 57y M CHX % 10 #EfEizi7=0 0, 500, 2000, 7000
ppm BEFE L 7=, 7000 ppm BEFEL7=7> N ClE, #l . TL TR THREOBD BN RLNT Y, Lo,
ZZTIEF A AT M5 NOEL % 500 ppm &L72,
(V) PhitEE

< A% CHX % 0, 30000 ppm., 30 43 1 A2 2 [8] 30 H Mg EEL 7=, 30000 ppm TIEiF
FBAZB W TR DIFEIL ~ L OFEIETHD c—fosIEHLDOWD N ROENDZEND, WAE T



2R3 DA AE D Mg DO N & RIB L TWDEE 2 LT, F2. kRO BE R H- T3
AIZIE ML 95 Neuropeptide Y DOFEEL N7, BLEBFMICHE G T2 8K THD
NMDAR1 & A EIZFEBLDEINL TWDT2 A RIORE R, CHX WIS BE s 5 2
DAREMEDNDHDHEE 2 DLz, ZOEBR T, RINZOT> TREDOEFEMEDOEvE g EEZL |
ZOEAC LRI B E R E S, B A TEhOMEEN bz v,
() KIE 55 E

<AL CHX % 0, 9000 ppm. 1 HIZ 30 4y 30 HMMREL -, FHEe S, 22 IEhE
ZBRHERED KGN BTz, Flo, IMOEITYERE H A2 R~Ee 325K (APEL i FPRSHL, ROGTE
7V — A i CAL, CA3 fEIRICRIT 53707 )T O RUSHEOHIN) 78 btz ¥,

4. FEER
EMIOWT, TR AR T T4 TIN5 4 REf] 0 SZER IV P IR 58 OB FZ R FE 249.4 ppm
EIFRIREREE DO RITE THDH 8 RFHIRF N E R B IR 95 &4 125 ppm &725,

— 77 B ESR TIE ., ARFREIC OV T, 7 A2 CHX % 9000 ppm. 1 HIZ 30 4 30 H
MREE L7-BR, FERe ), Z2ERERE N & FRSHRBED R [aA bivlc, Eo, IMOETHEO R E
ZoRIE T DIEREL T, APEL IR H, KGMEZ VA — A WG CAL, CA3 fEIkICKIT57
a7 V7 ORGSHED NN Roilz, ZOgER K4 8 R RERIIN S E R EICHE T 5L
562.5 ppm THY | FliAZD RN HEFELREL 10 2@ 5 &, 56.25 ppm L7025, RRFRHIEZE IOV T,
< AZ 6 HERE, 5 H 14 B FRREE L 72 FEBRCTIE 2000 ppm LA b CEE RIS 6925 KGO
DO T AT, BT RE RO TUER B T TE B A BT, 22T, RIRYRTT
B D ZEAIZ%F 9% NOEL 1% 500 ppm EFElSIL TV, ITEIFEIC kT 2Rl Ch D720, =
% NOAEL &%, ZONRFEIRE % 8 W RER N YR\ C R 95 & 375 ppm THY, i
FEDORREFESREL 10 203 5L, 37.5 ppm &725, mlEEIZOWT, BENTIX 12.5 ppm 225
125 ppm O THEERE AL TS, £7-. ACGIH 1% TLV-TWA % 100 ppm (&, KAV HFE R L
221X MAK(Maximum workplace concentration) % 200 ppm (25X E L TV D,

PLEXY CHX OFFREELL T, 50 ppm LT D, LIL, 7T —FB A+ THY, 5%35
IRBMF RIS LETH D,

5. ZHEILHK

1) ACGIH.: Cyclohexane: TLVs and BEIs with 7th Edition Documentation. (2002)

2) Lammers JH et al.: Neurobehavioral effects of cyclohexane in rat and human. Int | Toxicol. 28:488-
497(2009)

3) Kreckmann KH et al.: Inhalation developmental toxicity and reproduction studies with cyclohexane.
Drug Chem Toxicol. 23:555-573(2000)

4) Campos-Ordonez T et al.: Cyclohexane inhalation produces long-lasting alterations in the hippocampal
integrity and reward-seeking behavior in the adult mouse: Cell Mol Neurobiol. 39:435-449(2019)

5) Campos-Ordonez T et al.: Cyclohexane produces behavioral deficits associated with astrogliosis and

microglial reactivity in the adult hippocampus mouse brain: Cell Mol Neurobiol. 35:503-512(2015)



TERTAVTER, FAALATALTFER, 72Uy U D MS2 547 SUVERR

LN T ORE SR
RESBEHELEZ TEEE (No.60)
HE-HP

AWFFETIL, EROREEEIZ KT 258 M) A7 G 2 L B =W E DG | i HH
CRBETOFEEOB NS, HEBG CHAINDS 4 oO{LFEME (TN VT E
KRRV ATVTER, 72U BUV V) Z&E L, SRR liZ fielc 357

2.~V ARERANT 4 SOBREALFEWE D MS2 A7 7V EERL, fERLTZ MS2
FATIVELIDREBE LT,

WiRis

FROWEAES 11-12 Ltfﬁ@ ICR e~ 2 W BB O A ) L 2 A BT
BEFED 475D 1,4 HEIZ2 00 1 ol O G L, 24 BEERAZBILLZ ' JR
WA e /v%n/\ﬁ”’%«ﬁzﬁwmvw T EEOSNE AL THRIE L, #EREICH E
TAHAOIZ, KIZEK T‘ﬁgﬁ‘b\%"g@ h‘ﬁ Zi LT A Hydrophilic interaction
chromatography (HILIC)&/KIZ SWHIE O EEIC#E L CWDiifHIa~ kT o7
+4—(RP), IEA A MbE— F‘(POS)&:%%%AI:% R(NEG)D 4 FE¥E D 5 CHIEL
77 BEOEY —JHEL THLILEBILED 2 50D 1 /XN 10 L EZREHELLTY
H D MS2 AT VA MS-DIAL* IZEW R & /A RITHRY 45T 7o, AW o 4
D MS2 AT RVING MS2 A7 7V EA/ERKL . MS-FINDER® TH§I&EHE E 21T WA
BEAHERIL 7=,

v AREFECFIETHELE 13 N+ REEDRY T VOT —HL~vwT A

MS2 747 ZV% MS-DIAL Z HHWTHE L., [EINIAEH A IZ D Tk FEAM
AT o1,

At R
F1 MS2 FA T INZEENHMH WM D MS2 ATV (D7 &b 4y s Hit
ETXDH MS2 A7 V)

HILIC POS HILIC NEG RP POS RP NEG
acetaldehyde |0 0 0 0
formaldehyde |9(4) 10(1) 0 8(7)
aniline 23(4) 25(8) 7(2) 14(8)
pyridine 10(2) 0 7(1) 2(0)

MS2 AT NVEIET BT VT ER 0, R/LAT /LT ER 27, 7=V 69, BT 19

BEF 116 AXTRIVD MS2 FAT FVEAFR T 52 LM TERZ(FKL),
NYUATGATZVEDOREGIZIVENRF TR DD bBEWITHONT, ALV LT VT ER
IXeRRF 235 1 -2, dihydroxyacetophenone—sulfate(RP NEG)2 /L2y o 722, 7RL
LT IVTERDPLOREHREEHER T 5N TER-72 (K 1B), 7=U I XERRH
/6 2 D acetaminophen—sulfate & acetaminophen—-glucuronide(RP NEG, POS:-
HILIC NEG,POS) R 2220, WA MM O 7 =V b ORI O s 2
ol (K 1E) , BV UATENRFITRE M EM X R o0 bl o7z,



X1 BEMNRTHEROD»STEREOMS2AXRINVORE LY TNV T LD E 54 X
R, A dihydroxyacetophenone-sulfate, B IXA /L AT LT ERNLD
dihydroxyacetophenone-sulfate DGR A~ . C acetaminophen—-sulfate, D
acetaminophen-glucuronide, E{Z7 =V 7/>5 acetaminophen-sulfate &
acetaminophen—glucuronide O R O®REHV 1,

Eg 2

TERT LT ER TR N ELNRDST-2DIE, TR T AT ER I HNIC L0 &K
WZKRE LR FIZRY TN VT EROREY &2 R BRI TE e EHERIL
72 RIVAT LT ERIZODWT, BRI TR 5372 dihydroxyacetophenone-sulfate |Z
BEOENRY TV TRBDIREOEY — 7 R3H5ZE (K 1A) . AV LT LT ERDLD
KRB PAHATHLZE (M 1B) , LRV LT TR IR S Tneng
L5, dihydroxyacetophenone—sulfate 3R/ AT LT EROREY) TH LR T
Hol, SHLICTHAELT-EZA dihydroxyacetophenone—sulfate X J7 I &G 4TV
HRF ) — v (L&) DB EL THEDRHY °, A/ — )L D IgEFE O 7] GE M 23
HbD, 7=V NF, Fl—DebRY U TINANET BT 72 DR THLHD
acetaminophen—sulfate, acetaminophen—glucuronide ® A H.5#L (X 1C,D,E). 7 &
FTPR 723 EEL CTRSFI SN TWAZEND, T2 OREE Tl T7/
T OIEFEEHERIL T, Fo, MMM ORFHEEIRED Smg/l UL ETHDHZE
MHELT BRI 72 OB R THLEHNS N, SRV R RS
IRINoTeDX, EICHBEEEL THOWH L Z A RFPAER TORE N DR TH
HEEZOND,

AR — LT —ZOHEIWCHERRTA T IVNHERTE, —FITRFEAI)—=
TaATOZEMAIRE ThoTe, B Db E )6 Em oW H IR R I PRt S5
B BBLIEACEYEZRIETAZEDRKNETHL AN R FTIEORRA N THD,

235 Sk

"Nomasa K et al.(2021)J Occup Health, Vol 63, pages e12218
*Tsugawa H et al.(2015) Nat Methods, Vol 12, pages 523-526
*Tsugawa H et al.(2016) Anal Chem, Vol 88, pages 7946-7958
*Modick H et al. (2014) Reproduction, Vol 147, pages R105-R117
*Yasuda T et al. (1999) J Nat Prod, Vol 62, pages 1142-1144



1-FT &)= )V 1-FIE)—)v, hTa—)b, T7x)—)VD MS2 FATZVDIE

L LehoRE M

(1) By - =
-7 % =),

NTEY, —KEBREK T ToF
- HE B

— s B =

bR FE

B M T4 A RE

KO RIT 2 AM E D H R L LT,

(2) 7k
11-12 3

WE OFHBIEED 4 43
24 Wil IR 2tk 7u~ b7 o7 0 —H B ik S CHLE LTz,
Hydrophilic interaction chromatography (HILIC, #l/K AL & ¥ D4R £F 2 7] GE
v~ 77 40— (RP, BUKMEALE W OLRE 237 B8

TINHO Y E IR &

PERHY | FEREVATFAL DAL E ThHDH, L,
TIHINODORBEALFEMEOREMYM DOTAT TV 072 IR

LD 4 WE D MS2 T4 75V Dk 4

FEAMG 2N EE LY
TIATFVEERNR DA R e — LT — 2D AE T

RETBELESY EXKIE (No.82)

-4 7% )—)v hTa—n Tz )=Vt BEMLHFEEELTH WS
i ) g R DN E S NS,

ZEkoT
R
o %:b(\‘\

Bl D ICR <~ A1 H BB OAI), 2H H, 40 Bl Eidofbs
TO 1K H =),

20 1mAE)ZEhThE G L, IEHXL?L

R ICH _D 728

)ki?j

) EENFNIEAA L (POS) A

A4 (NEG) E—RTHH L, 0% . @ A&/ BN 10 DL EE2FE#LL T MS-DIAL

DV E Y R MS2 A7 LEEIL . MS-FINDERY |2
& DOHEE H AT o7,

DIAL Z#FH W T 73 ANDL F+RAEDRY T NLVERE LT,

TR e it 0 4y 1 3K
FNOEHETENRB Y D MS2 AXRIILFGATSVIZINEH L . MS—

(3) - & 52

(1)LC-MS ZH W TTZANBLELITAEH W Ml D MS2 ATV DE(N . 771 2

ZHEE TE2H D)

HILIC NEG HILIC POS RP NEG RP POS
1-butanol 8(1) 3(1) 4(2) 1(1)
1-octanol 14(5) 8(3) 19(6) 12(2)
catechol 14(2) 6(0) 8(3) 2(0)
phenol 2(1) 2(0) 2(1) 4(2)

Eo7- MS2 Z~XZR LD FNIX 109 HTHY, FDH9H 30 ATV IIHEGE I H#HES

Nlc, SHIZZOH D 15 1R e Al 1A RE B (2

(i) F o5 LV E 5N DR R

(A) 1-F 5 &/ — I
7 O ERES |C14H,’60_|

CeH150

E-.L—:

S
]

Tf

AR
CgH150; <
-7 A EEEE

CSH1504S THE—P C5H1305S

Ci4H250g

CEHlﬁo-ﬁl
CldHEfloEs

# AIA ETz,

(B)1-7% / — I

"l

CsH100




(C) A7 o= e
E::;]:- S O B S

CaHeO, .
#asE I C;HgO;S! CoHs 0~ CizHyyO;
T CH ENTWDEDIIEFD R EBA TEZHD
MR E—F L7=DiX. (A)2Y Butanol-sulfate, (B)2Y Octanol-glucuronide . (C)
23 O-Methoxycatechol-O-sulfate, (D) IZfFIELR D o7,

| I e
C12H14OSE—T1E ClgH14OT

(iii )+ 72 AR 4 D IR v

¥IE N MS2 ATV HE N DR TR ETHD,

(i), (i) X4 E oG~ AR E DK R, 30 AT UNLRDH T F G
W T oL 8 oD A KRMPHEE STz, 2, (Hi) A KV, 1-7 %/ — L3<0.1mg/1 TH
HOIX, v AF— T RH#RE Y OED OB ESh, ERHY THLT T ABRITHR TS
NI olzZ R — RN EEZE 2N, S5I2 (i) B &0, 1-4 7% /7 — AR e R H 2
LG ENDDIL, 1-F 27X ) —VMEES VG ENTEV L KRAEDBRENEL D>
el iZlE 267, (i) C TlX. hT7a— R NebR IS <E Ehn, (i) &
D, BTa—= L FHTa— VAROBEREIOL DTN Ta— e YR EnzL
Exbhle, 7= /= VOB NErD R T TR OMWBRNpoTCH B EL T, JRFEE
DPMELSARZER ORI E OREFE TIEFHH CTERo7o, bLUIIBRBEN o772 & 25
iz,

(4) & Sk
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R FEE L2 AW 2020 4 3~11 AICBITAEN PM2.5 BEDHEE
BERE - REFEBEAZ ST EF L . EHNREMIELET BAEE (64)

1. s LHW

HARTIE, oA AF 2B, R BEREVFE E O W S5 OHERE 5 55 O
¥y BE 238 £ D0 5% C PM2.5 AL TWD, o, FNH~DBgEE . W 5llck->T, 7L
JLA— PR TR RO B D IILE R R IR RERE FE N 0 SNDAZEN G o TS,
Ll # B2 5 PM2.5 BRIFT 2 — il TR E L CWA, 22T, M EBH Fro
RRBICEDT —FZOREEMHITDIT, InF P ICH| 255 2 7 —ZI2x, EiZ 2020
M 3~11 H (FE~F) 07T —2% T PM2.5 IBEHTEETAAIER L. i L
3SZEHIM DY) PM2.5 BEDOHEE L AITHOZEA B LT, £/, JLiTHF %8 CTHE
FHENTZ 2011 ~2016 DT —HE B L, 2020 SRR E LB anF o/ LR |2 k-
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Mt —nvBEHzRITALRESG2Z2HAGDLEL 2 CHEBRANLIRES DR

FicohNnBLEEZLTWS,



Za—rUBBRBIONT VI —~RBREZHIEA TS

3F 4 F ECMP- o OHSBEREAT

PRI FAEESE 211076 Mt H E %
TEBXUOHEHK

MR E-FBAESRSH B A ma— 0 OB OV TS 2D TX7-, ik

M CHEASNTEH Ema—n I ZIRARTRECHKOMBILEZE KL T, BAEWEE

GELTHI AL R~ &2 (2 H, #EAR, 2019, —FH . Z7VF—~I1F Mo

IR T 2805 M O IE 5 TH R R 8] BR 0, B IEIEICEDIBE M ThilTnd

MEIBICIEEST  BIEAIENELIER AN RIBRIEOR BN LEENTWD, Y iF%E

FBOMET, VA —~ 3 A= —m L ERBRICRAREE CHEHROMBIEZR KL .
N TAZEN ot 72, =2 — 1 TR TS 7 ECMP-a 2N &

GREiciholc=a— vy OHRBBHZEETLILE LW LE, S, HIRTE

#4257V 4 —<I12h ECMP-a BB HL TWAZEEZHOMNILZ, LT VA —~D

BT ECMP-a EDII 72BN Z R T-TIAP THL, TR ZE T, 7

VA —<RMICEBITH ECMP-a OEFZHLNITHIEEBIELT,

7k

VAT VA —~<FT )L TlE, Cre THABLDOST-MIEIZ tdTomato ¥ H 5~ 7 A
T A% 1 Bl CEXRFELIEICIVNE T 7% OMIEIZ Trp53, Pten, Nfl AR
RNA, Cas9 BL W Cre 2a—RFTH7T7AINEZE AL, CRISPR-Cas9v A7 A% W\ T
INHDOBE %2 /v 7T IR TI VA —~%& kS 7- (Zuckermann et al., 2015) , =
DT FAINIZ, ECMP-a OHARRNAZMZA T/ 77 IT52ET, ECMP- o D% RE
I ARTo, eV —~< IR OER TIX, 7V —~0O B — iR R IEEEN T T
AR, BRI IS S, 1 BRI~ N F VB LIA T A A= T I2E -
TEHRBE 282 LT,



fE 5
1A.X 1B
27 A% oaryto—E ECMP-a /v 77U~
7 215 tdTomato B4 iR o> 45 A X
X 1C.X 1D
KM E EMERICB T arta—1t
ECMP-a -/ 7T UM RIZEITDH
477,877,127 A OfEEIREEHS
*p<0.05
b v IRV = DER TV —~ DR
iF‘s‘i BiF5H ECMP-a O&KE|ZFH~57-
Wz BB T Rkt 1,2,3 7 H®
thomato By ME I N D 45 AR A fR AT LT,
a b — LTI, IS TR VAR SR
RICHE R OB R ENnbEEHIz, MG
SRR EIT VA=~ BLRIN-2 L
MO EBENZNLOMEBICREL TV ZEN R IN (K 1A), — 5 T, ECMP-a-
KO £F VTl HEB R 27 V4 —~IXITEA BRI N o7 (K 1B) o KM
BBIXOMEE TENT TG NIL D S22l R e TN L2 5. ECMP-a-
KO Tz he— v L0HIEF R A H S, KR, 3 7 HICBITARMEZE ~DR
Bixsm<mlcnz (X 1C, D), L L O#E RS ECMP-a N7 VA —~ DR HIZR 5
THIENRIB I T,

A

2A

ayha—)Lt ECMP-a - /v 7% 7 Hl

Rl ZD8H IR BB O ZA LT T X

2B

7 8 3 B %k p<0.01 *%%p<0.005
B
B o AT, U251 o= br— Ll gk 12, ECMP-a /v 27H#D
w0 SN & TR T AR L, < N A B L TR BB T
€. ECMP- o D&EEZF R7-L2Ah, ma—nr LRI, VU4 —
w vf%ﬁéﬁ:f%fﬁé LR BN 572 (/] 2A) , £, 3
5 I S TR T S 2, G

" %’@bmwé@ Zx L. ECMP-a /w74 & i B2 55 8 B

sema om o ko ko (X 2A, BV RHENITO EKBE T, Fa‘ﬁﬂﬁﬁéﬁg%%ﬁﬁgﬁf
R ol Koo KD e M O R Bh o A E R U7 S R 55K O ECMP- o
BT THEREM OB EICA B FLEZED, RGO ECMP- «

NIV —<DE KRB ENZEEL TWDHIENRIB I, (X 2B)



5

ECMP-a 137 VA —~OHR BB 2R E T2 TRIEICE G 722808 LN >
72o ECMP-a N7 UA—~OMFEICHE 5 T AR EEMEITELN., S EISD EiFeAA—
DT DR THIAIZOWTHREI TEX5, 5% . vV A T ECMP-a BHEIZLDENTY
F—~RBEOMGI N RERIAET HZET, EMICB T =a—v B8 L7V — iR
Mo @M OB NEELET TR, ECMP-a 2 E L L2 LW 4 —< i
T OWEWEE DB RIC SR NA A REME N H D,

2 Uk

Zuckermann et al., Somatic CRISPR/Cas9-mediated tumour suppressor disruption
enables versatile brain tumour modelling,Nature communication,2015, 6, Article
number:7391

EBH, EA, ARMCBT2=a—arBaE ORI, 411%,2019,91(2), 178-190



MR EERLETE £ GABA EEMEMRMIEEIZERI O BEE M

BEAAREIZ I3 D Stxbpl DT BHEDOTLEER I/
PR IEEERGT EHE

TR

STXBP1 {5 IR EE /2% 737 Muncl8-1 #a—RT5EEFTHY,
B PASE ., FAOBEE | HE G FTE LW o TR T AE 0, TAMAMERRIE D BE T
BEPE (A BA TR ZENMBNTNDY, F72, Stxbpl & D2 RaH DI
BIEBE OIS — ERN BN A R T ZENMIESHTWDE, 1LIZRD LLETO #
T A2H T Stxbpl BEFERBEET-~TaT70y 7 27 (/) DB |5
L72E WG NRH 720, EBIC, BN LR DAD =X LEHBENTTHI202, M
DFFE DFRSRIED AT Stxbpl Bn & KBS TSRO~ T ZAZAERKL | [Flkk
DIREATT2LTAH | HFEINOINEE | 15 BLER . RPEIRD —H0) o L P4
ML THD Emxl, AR D GABA EEIMEMRSHINL THD Vgat T Stxbpl &
SR/~ AOTCEMITILIC ERLANWI SIS TWAY, DL ED ., BRI Bl
BRI CHSD Velut2 T Stxbpl BAR T2 RS E T8 OBBEMENEH 72D
DPIZONWTHRET LT, £ BN DOHDLT — 2O T, KD Vgat-Cre-
Stxbpl KIB~TADKBEVED TLHEIC BT HHME N H 1=V b, KD Vgat-
Cre-Stxbpl RIB~T ADHEMEIZ OV THFILT-,

HR)
MR EDHINLD AT Stxbpl ZH S EHZET, BOBRMTLED A =X L% fiEHH
T5,

Hik

Cre D AZDWT, Stxbpl AR F-DTIY % loxP EHITH A, Cre-R7A/3—
VI AEHNT B EDIE T LI DIBAR A ST D Stxbpl-Cre KT A /38—
T ABNER LT 72 BOEM T HEO R ENT OV T, Resident—intruder test &), #
—HBRE AT O T IR ERE LTV VT U~ T AD T — U2 MY
— X =A% Niv, BCEMATE), BEMTE), BWIREITEIZMREL T,

5
WA TEN DU T, Vglut2-Cre T Stxbpl ZJiSH7-~7 AT, Vgat-Cre T
Stxbpl Z A SH -~ A THE M TLHEIL RO/ oT-, F-, BEMTENIZ DWW



THEE EHICE LI AN T, BWIREITENZ DUV TIX Vegat-Cre-Stxbpl KiH~
7 A ONWTEE IZ DI, Vglut2—-Cre-Stxbpl KIB~TAZOWTILH B
MROENTZE DD | WEVETTHEIZ SOWTE R 5T RSN T-,

E

FAREIC b\f H 4 GABA {EEN AR RSHIE TD StXbp] RESIEes ¢ e sEoNt
4 JEA 0D BLZE PRI T D Stxbpl OGS B MEIZEE 5- LW 223 5o T,
EZy =

A D B PR RIS . IR PEAR I C Stxbpl & FAPEi S CH BB MO TLED
RO T Zen b, ORI (e r b= AEEh M AL O R — /S EE)
PEAF RN 72 )N B T ICBIR T DD TII R WINEE 2 D72 | 4 FEER b 1T A
72 DA RSHIIE TG L T EE R B D,

Z2E IR

(D Hoischen et al., Nat Neurosci, 2014
@ Stamberger et al., Neurology, 2022

3 Miyamoto et al., Hum Mol Genet, 2017
@ Kim et al., bioRxiv preprint, 2021




NRIRARAE RIS, RERARIE, R T EEHEZITERITD Stxbpl

DRBPITBEBEDOTLHEE RIZ2
RIGEERES 211072 HILITWA

CI=N=R
H AL

Stxbpl IBA5 -1, MR R EWE LB 27 A B8 Muncl8-1 22 —RL
THY, T, BEIEART N LFEE | AR E 72 8 ORI EE B (I W)
T, 2B T OIRIFEHEE BARDE ES TS, STXBPL A RIKEZ R > BE
Stxbpl KB~ A TITHEMDOTLENRE SN TND, LZAT, OIS EIFip e
2 RSB MRS AT O 2 D B2 DIEMRICEAL A L TERY, FRICHUR T AE PR
EOREAMI VMHVI OMIIaIEE) EF NBBMTTEICLHTHI MO+ ThoHE
HHNTVWD, LarL, VMHvI T Stxbpl ﬁ@@%?ﬁﬁﬂ’ﬂ(ﬁb@ﬁ? TR | B
DI FEL7ZHTEEZBND, — 7T VMHvl OIEENZHIE5 LR O EEE 3
WSOMENHILTEY | FRICE Z i & LT, WAIR PR AL 172 B (MeApd)., %
HFRHHAPA) I LOBR FE S PVH) 2 & B HILTIY 4 RIOMZE TIEI il
H3EIZIEH LT,

HH

MeApd, PA, PVH T Stxbpl ZKBSHE, ZHHDOMHBAEN STXBP1 B R AFFSOLRe
AEVE Stxbpl ~T 0 /v 7T IR TATRONABEMD FFIZBEEL TODHME
L7,

71k

Cre J:l‘/t“f PIEE T T Stxbpl ZR KT DIz~ ZADRERALO 270 TH
BMEICIRSBEA G T LB A LN TWDHRIZIC Cre VAt —EBE2RILTLT7 T/

5’514:'74/I/X(AA\/)7!€:EQE’J [ZvAraf ey ar L, Stxbpl OFEBLA JRFTIIC

KRIPSHTARERBSETLL TOSYAZ/ERIL | £ D1TH)% Resident Intruder Test

(ZXOFHImL 7=,

(1)Stxbp1(fl/fl);MeApd-AAV-Cre <7 A : Stxbp1 75E KA1 /f)~ 7 AD Nl R k1%

T (MeApdIZ AAV Z1EALTE~T A,

(2) Stxbp1(fl/f1);PA-AAV-Cre <77 A: Stxbp1(fl/f))~7 AD% BRI (PANZ AAV %

HEALTEYT A,

(3) Stxbpl(fl/fl);PVH-AAV-Cre ~177A:Stxbpl(fl/fl)~™7 ADMK T HBEEEZ(PVH)IZ

AAV ZEALTZYT A,



ZNBHDO~7 AT Intruder Test 217572, PA X° PVH IZBUNEA LT~ AD K EEM:
IXEFAERILRIFRRE CHY |, BBMEOTLHEITFBEN 2 ~72, —F MeApd (ZIHEAL
7o~ A TITBEME O T R N A Do T, 2 ha—/L LT MeApd (2
mCherry Z{EALTC YU AL REIRRE DK EMEZRL TWLIEND, 260 EFIE
Stxbpl DEAR TREEIME L TEOLT, B AR ROFETHLATREMEDE X
HILD, F-. ZHB3FED Stxbpl KA1, WG B RX SEBMTENC
T NSIRIN T,

B

PLEO#E RS ZNS3FEEIZIS TS Stxbpl DKIEIZ, STXBP1 £ RAHOBRER
EHMEONTO ) I T TN TATROND B EMEITENIRSEE LW LB 5N
LN, EHIZHEBERRF D LE THD,

Fio, ORI, R RERAEZ S N IRTER AT A E (mPFC) 72 & S BB M D T HE 2B
G358 NG 712 83 205,

SHINOOMKFEI T Stxbpl ZKESE, EOIHRNFNREND0RFIL , BE
PRICE 2 A TR EEZ B 5L TS,



SCNIA B+ DEBEIEMAUIZ L AR T GEBERC T DB FIREIEDR 3
MR EBERLEY BEIRIE No.43

Tx

SCNIA EAGFITBIAKAFE T NI LF v 3L o 1 7 2=y Navl.)Za—R4 5857 T,

FLIEHOEIRMED T A, FIRIRESE | B PE, 2SR EREL R ET AR T ~EBIEO BHE T
AT HEREHE SIS B 735 T, CRISPR-ON ¥4 CRISPR/Cas9 Hiffi% kb4 Din 5%
M AT L THY WG M%< io8 7= deficient—Cas9(dCasIIZ#z G K+ (VPR 72 )& & &
. gRNA ICE > TERE R FO 7 e —4 — i I ES 52 L TEI F O E AR ES Y
%o Fe 2 IZLLRTIZ, CRISPR-ON {£73 Senla(+/-) R 7 ~JERREE 7 /L~ A% L TR RN RS
HHZEERLTED ., AAV DINEREINZRA DD LT-D MBI R DO— I N A ==y 7~
TARZE S TEASNTND,

HH

A2 ClE R D EE RIS I mF . CRISPR-ON O T-& /N LT A LT TOERELHE
FRIANTE AAV RO Z—ZAFRIL | 2N E R T ~JEBREE T L~ U ATE AL TEDIRE L R A
R EBITAAV X E—DB B EIT ST,

Fik

HEFRD CRISPR-ON Tffi L7z SpdCas9 L0/ Nme2dCas9 &/NRUAY VPR KAA L %t 7B
YT AAV RO F—ZAERILT-, £72, Scnla &l O L7 o —2—&ERE L, ~7 AH kK
@ Neuro2a L Tz BN RN EWWAFED gRNA ZH5 & L7T- AAV XU 2 —Z R CTYERLL 7=
(Fig.1)e ZO2FEDIMSIUTZ AAV XU Z—% 7% 1 BHEORZ~JEERE~ 7 AR 5L,
CRISPR-ON ZEH&®72, &51C, Senla mRNA £ AfFR | BWE T W AR A ~52 8
TR R AT L7z,

rER

#5 5 1: CRSPR-ON %38 A L7-~m A7 5 RNA A4 H U Cfilin B i #% 12 & B PCR &2 W
C Senla mRNA BEZ2JIELT2, CRSPR-ON ZAEHSH 7B R b~ T uZE B~ 284 |2 Senla
mRNA &0 FFHA2RmER2 ) -7-(Fig.2) . ZOREHRIL, 2 FED AAV X7 H—TR 5 LT~
Nme2dCas9-VPR &40 gRNA (ZL DB DIEMEAL, ~ T AN TH I m<RNZEZRL
TW5,

#E 5 2: CRSPR-ON Z A LT~ R ~UEEREE T L~ 2D 4% 50 HEOAE(ERIL, <t BiEL
IZIXFLC CThH-7= (Fig.3),

FEIL 30 BGERMED T WA FRIE CIIIREREC & O BMEIR A R LT B R D3 5l 22 Sz
D3, SRR SRR A B AT Do T (Fig.4),

PLEDFE R IR T IR IR RGN~ 72728 . CRISPR-ON O R &1T-7=,
AR 4: Nme2dCas9 (2@ D7 /MR E#Z BN T HZ LI k> T, imBEIE AR 2M% EAH-T5
ZEITRRTN LT (Fig.5), FTo. SRBIEMHALR A L 2 SBIZ/INU D NFZ IZEF 3524 7C, dCas9-
NFZ & gRNA % 1 DDOR_7EZ—|THD 7= All-in—one BLD AAV 7% —DAERIN AT REIZ 22~ 7=
(Fig.6), SHIZEAEM U6 7' ue—&—2 i [l 52 & TRINTED gRNA 73 2 FEICHLIE TE 5 &
HESID,

AER 5 U6 e —F—E et LT, 22RO U6 7T —4—|Z bR BN AR
HHZAKL CRISPR-ON CTOff T 72 2 EM BB 72> 7-(Fig.7),



FER 6:1 FED gRNA L5542 R U ' —H —Z A A A7TZ All-in—one LD AAV _J X —%1E
B CTIEMEZBIELT-23, Senla mRNA OHINNE 1.2 £277 -5 7-(Fig.8),

KR TAARI Y ay

RI~JEEREET L~ AZRBW T 2 LD AAV 7% —TCi AL7-= CRISPR-ON {ZJ5 Scnla

BT DOIREED EHIIAR+0 THHIENHONI 2> T208, AiFE Tk, Nme2dCas9 Dk
L AIEM DM L all-in—one BUD T X —PNERLATRETHAHZ LDV RENTZ, S K0 ETE
D gRNA Zi851 352 EF LY SEIEMAL IR EH-T X, RISV T CRISPR-
ON % AAV X7 Z =121 TEHSEHZ LD AIREIZR A ZEN TSNS, LT2)3-> T, CRISPR-
ON (&, FFRMNCIZR T ~IEBEREDOIRE~DO IS AR SN 58 Ll ch s,

(& 3R

1) Ogiwara et al., ] Neurosci: 5903-5914, 2007.

2) Mali P et al, Science, 339, 823-826 (2013).

3) Yamagata et al., Neurobiol Dis 141:104954, 2020.
4) Edraki et al., Mol Cell 2019.

5) Vola et al., hioRxiv2018.



FESRHERE CROND R E ERHIRITETHEREB THD

PR IR FHEEFE No.10
1. &

REFEVEMRRAENE /idiopathic pulmonary fibrosis (IPF)IX & MEHETTIECTHY | BERMETH DL T
INREIRBTHD, IPF BE O TIL, M OMBHEL RONDTET Tl &0 V23 IE
T8 6055, IPF BE TR (EH)H B EL T non specific interstitial pneumonia
(NSIP), 184 ] (4T 37) s B & U -C R AT 3o 9 72 il B 1 O B8 S R 07972 usual interstitial
pneumonia (UIP)2S &35, SHIZ, MRS 3 Tlid NSIP, UIP W iR Bl g ©f B 72 iR R %
YRR R AR) 2N b Ay, 20 BE BRI A A ORI ~ R T o RrE ke T
BHDATREMED EY, B E RGO % C ROND 77 T MR ERARIC Scgblal THHZ
EVHIBIL TND,

2. HEY
T RO E 2L L, B R A AR EE TH DD ET D,

3. Hik

TV A=A DRIERGIZED IPF EBE ERIUHRE R BB N HESILD UIP JRREET L~
7 A% A\, EHIC, UIPIREET L~ AD Scghlal 7' aFE—4— FIZ mCherry(d Y2 737
'H)D cDNA Zig{a 18 A LTz, JHREDGHEIIL TR T AD fifiz 8 5 il Ji R HE S
7=~ ADfifiz NSIP JliCREEED 2w ZO2MER)E  E UIP fGRTEFED 14w D2
PEEDEL CHR U7, U728 T Scghlal #FBTHMNA(7Z7 7 Milng T8 s B
H)Z mCherry OFEEOAHHETHBIL . mCherry #ILIZ-OUT 1)FACS 1255 mCherry i
DEDZEAL., 2) FACS 1285 mCherry ffa O MR E D2V, 3)in situ hybridization \Z& 553t
REDOEALERTI LT,

4. FER

1) FACS fgAfr D e, 38 % ifilZ He~ UIP Jifi © mCherry #IIB33K) 1.7 5L Tz,

2 ° " L UIP T3 5% 5 LR

f% 1 Sample mﬁhe(r;y fa s s N 7=

& 4 cells (%) 10,000 #ific 1 > mCherry i il

52 Normal lung |1.03 BA AN T L TR, BEARNS

g | UPlung  |1.72 7 LRSS, A

82 mCherry DO HEHREEZ R L TV

FE T o w1 10 Do (), UIP Hi(7R) T/
mCherry-A LTWa,

2) mCherry FAEIZFUNT, S # Tl UIP i Cad & iz bk 4% 8o Rong=n G, loE &
IZZEIT RO T2, n BOR R UFEFHFRIRHE N TS, 2% BRI XS AR E D75
SEEEESL QWD RIREM B S, FMIEOEI&133E 1 1R T,



(a) (b) (c) (d)

A 4.0K 8.0

Gl Cell cycle Gl Cell cycle
stage 1.5k stage 6.0
3.0k G1 6.0] G2 ’ G1 G2
S — 1 S 40 —
G2 g G2 07
» 2.0K 4.07 10K
i2)
S s
> 1.0K: s 2.0 500 2.07
w G2 —G2
—
vvvvvvvvvvvvvvvvvv

0 T T T T T T T T 0 T T T T
0 20K 40K 60K 80K 100K 0 20K 40K 60K 80K 100K 0 20K 40K 60K 80K 100K 0 20K 40K 60K 80K 100K

Hoechst-A

2; WHE AR IOV UIP B30T % mCherry MR | &R/ JE oD 454

Flow]Jo {24V cell cycle fiftTa1T-72, (a) W MiiF LY (o) UIP ifiT G, #I(F). S #I(E). G,
(FR) A HIE W OFLFH ARSIV TVD, (b, d) G MDD D722 D TENEND LI G, ]
D=7 %YL RL TRLIZ,

Cell cycle  Normal uip 1, B BRI s E R L0 o A& TLHEL TD
stage (%) lung lung
G1 66.9 60.2
S 30.7 34.7
G2 0.19 0.17

3) AMEMIRZATHS NSIP Clid, I EE LR a~D s ChHZ a7~ Scghlal
/Stipc DIZT RIS B E ERIE RO HIHN, BIEIRA THD UIP Tlid, bim
DOFIRIIERD IR0 o T2,
3; UIP Tid, ki
DOHIIAGF) DD DAL
777 S0 B E A R
MEBL4 25 Seghlal (k). 77
TR w4y
b5 Td 5 A it b fz 4
N3R5 Shpe (R), ¥4
BT ANE)TYa LTz, (a)
MR AE THD NSIP it
(bYIEMERIRZE THD UIP iz g, RENI B0 B R HIa, AP R i
JaZyr RLT=bDEZ N E IR,

5. B
B FRAIIII b RER oo TRV FEIEGE M OHEEREZ TR L QWA ZEMNLHTEIRAE TH L AT
REMEDR D,

6. ZE&3CHR
1) Natsuizaka M, et al., (2014) Am ] Respir Crit Care Med
2)Miura Y, et al., (2022) Life Sci Alliance



FRIBAME NI NE RIS )ERY DL 0 LG 54 0 6 R 23

i RAY R IV MY k]

HREEZESE No. 13 KEJLKER
CEREAW
/\/V\F/(/I/I: YUY XYY (PPI)
. B2 DR AGEMYE L TAI L
HHEAL A ThDHI], PPL I2XD
STAT3 OHEEFHEN, 7ARN—T A, 1ML
AT AE M R B HEAT ICBE 95 0y 1
DR B B A b 2 | Fe &I Al f
O MEICEHE 5 TAAI=ALD—D
ThHHAEME N REINTWD[2], £72.
o2 1L, PPL 85 UP B SR BE ( chick
chorioallantoic membrane, CAM) 33 LN
ERK G DA I R R~ T A2 BT DI &
FAEZME L, RIS AMIEIZENT
I N R G IR (VEGE) OB HL L2 LR FEE2 82 R LE=[2], LasL,
PPI 23 DR EZIHIL THWD D00 R LIZIME 2L THWDDNEIAR TH D,
ZZC.PPIOE GRSl E FAEMEHERICEEL G IR TOLENHDLH, K
PR TlZ, FDDD CAM 7o AEOS A2 LT,

2. Hik

< CAM i 5 O H| & >

O A RN (PR ERFIN S & BT ) 2l B O R1 11 K (96, 120 125, 144
T E ) £33 4% 4 BF (96, 113, 120, 144 BRI EIE ) IO Ic A, A
HE B 2OREIFIZ CAM O KEXEZHE LT, CAM O KX HBICE > TREM L7,
CAM ZFsHER AL, BRICIDERREELEE2TEL, (CAM HE) = (E %) X
(BFE) X 3.14 LLT=,

< CAM 7v&A>

CAM 7B AT &0 i & 5 A I HIAE HIZ DWW Tl 7, B (113 KFfE) DV
FHER] (125 FERE) DA Fa_X—RM; O PPL 8521 E FAMBIERICE DL
BERIETNERDIZD, T4 4 RFIDBINEICAN S B Z ORI 9 FRIZIEF 2 5
T AHRE (113 B . Group A) . F72I134F R0 11 BRICIBIIREIC AN S H OG- % 4 B iC
SEHN AP 5328 (125 BEf | Group B) 12431770, A& 57258 121X, % CAM Lk
ICE W= Yar D 7oz 0,10 pM PPI &3 FL7Z, AKX 5% . 2 B A%
2aX—hME, MEEZRLSCTLLTDEDA TR A(KRERIE) 27 FE AL, VUa VT H
DI E = RERBEME TICTRE L. TOREEH 2 T-,

<L Et >
MEFHEMEERICONWT. Ry 7o —=DL EEBKBREZH WA EEZ2BE
L7z,



3. &

< CAM [ 8 >

CAM DO FE I I TOA L Fa_X— 15 96 BT 1.54£0.96 mm?® (n=31),
113 BT 12.3+5.27 mm? (n=13), 120 BRI T 31.2+11.4 mm?® (n=30), 125 K o
BF 8T 92.0+22.9 mm?® (n=17), 144 K[ T 363+81.3 mm?* (n=29)ThH-7=(X2),
113 BEf & 125 REfEl T CAM O FE IR 7.48 15 (P<0.001) E B EIZENH T,

< CAM assay >

S A B R IR IC A LT 113 BER DA > X — R & 12 PPI 28 5 L7= Group A
® 10 pM PPI (n=31)T 13.5+3.49 A, 0 pM (n=21)T 19.1+4.91 A& 125 B >A
X o ~N—R% 2 PPL 28 5 L7 Group B ® 10 pM PPl (n=27)T 16.1£4.79 A& .0 pM
(Vehicle, n=28)T 17.9%24.20 K Toho7-, Group A IZEBWT PPl & 5 TH BT I & #%
238 L7 (P<0.0001) , Group B 123\ Th PPI # 5 TIIL & 3D e W ME A 12~ 7~
B E LI (”3),

4. # 5%

A Fa_X—FDOKEH S CAM O E T B Z KT T ZENHALNCR>T, 5 BT
724 Tld, CAM DR FE NNV 2 PPL 2% 5- U7=J7 55 B A 40 B 13 & s
o7, LU AWFZ2TlE, Group A & Group B T.PPI B EETOA L FaX—KFH %
12 B FHLTVADR, 0B DOArFaX— NEbE 083 DA FaX—
T LW, T72bb PPl B EHZ DAL FaX— FH AR 2o TWAH2d, L E # A0
BEZEZ7V—7M CHETHILEY 2T v AL TIERW, Lo TE RO EEL
T.PPI ¥ 5% MW7 NV—7TRIUKEMAF2X— L7 LTl & #r A EH O
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[2] Ando S, et al. Int J] Oncol 58: 251-265, 2021
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A possible promoting effect of protamine to neurite outgrowth of mouse

cortical neurons

HmEBEEFSF BPTRX HEES 2F
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VUADKMEE =2 —n B 5T A O 28 R ~OE & RGeS
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FROT EOR R0 R 2R T/ Th D, b S %2 K126 4.
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FI A T2, ZOMRPICE LEATEV DR ND, BERENBEEEZZ D&, 11 il
RONEI W SAUTRI B S Wi SN D2 & T R - BB S BE O R 55 | B A b AR BB 23k &
Do BLIE, BHEE G IS T2H D 7ia BIENRW =0, BARTIX 10 H NEB25F B
BEBREDPBRBIEICELATWD, FHRBEH TIX, ZUTHERIESTE LS, £
a v RaAF il (Chondroitin sulfate: CS) ERFIZNAPEH N Z L. R O FH i £
I ICPAFEL WA VY, CSITi R AR OMIE LichsrTas Bl oA R
PTPR o IZ§5 & LT, #h % Kum % dystrophic endball SRR IX05 B & A & 122 {fL3E 5
DD AES RExZ LT, dystrophic endball B A I1E 100 4EI1EEHTIC Cajal ICE-> TR RIS
TV, ZORFEHEE DI K 2L TE2WE O FENSNTWDN, R IZ0 KIS H
WZIEE > TV, ZOIHRBRICEWT, AU DO HLEE THL T v I OF 8
Gkt TR EEELH RSN R Ik,

Fri@itgesld, eI CS O R M EREFENRLITHHE T2 A ML, FiH
B~ T 2ADEE EE O S TORBICH D LI CRFEER T —F) . Kulesskaya b
LIRS F ORI AR OFHERE VAR T2 T iR MR SEES
NEEEENKBEINILZHREL TS Y, TAX =B e ZI L IE B Mm%
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il 38 K ¥ O PTPR o IZHE & T2 &MHF L, il 3% FH{h & k20 F 20 R 2T HIH
SINTEB 2D, LML, 7rZI OB ~OEMIZARARA RN N, EZTAH
WEFETIX, v RO K E AR AL 2 AR B R L, 7 e 2 O R o1k 22
AR & ~DEH A RRAE LT,
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ZH A5 A OBEBIZK LT, MR EESRAOE 7 rvomEElE L, #F
IZ OlyVIA ZH W T 86 AL & COE B IZx LT, s Z o iR %~ 8 CThL
— 2T AL TCESENE L, HHBICOVWTETOMRERLRDODESEZSE L. MiE
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1. F=EHEHB
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(10-HDA) Z& &1, 10-HDA Lz L 1,000 504 Eoero
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Discovery Studio T3 Wkitfb L7z, LB ¥ —TH5D STAT XX DN AKFEE X, ST
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&LV STAT3 &, D STAT &b~ Tl KE « e /ME B EBHIT R EL o7z, 72, STAT3 D
T, 2—FR 1222 DL AW THcb A7 N K &</ -7=(65.8kcal/mol) (X 2),

Flo, KN - e/ MEZ R LI G WITE LD STAT T L THBY, 5 STAT 1Txf
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LPS FHRMMB/N M I 57077 BLIRT7InANREBOHF L
BAEERF, KRB (No.14)

[BE ]~ T RCURZHE(LPS)Z 5L, 7IvARWELIZa 7 )7 53 B0 H i
(CMBs)DTZRRIZBE G T 202 MEET 5,

[HFR]T7 AV AL~ HAD)D MEHED 1 DI CMBs 235V, AD BH DK 24%
THBND ' £ LPS 2K G L~V AICEITSH CMBs DI, ik i & (23 E L
’i%ﬂﬁ‘97 ICLD MK ABA T (BBB) D @i % D EF-NBEICHEI N TWD 27,
[5#]13 » Ao C57BL/6J(B6)~ 7 AIZ vehicle(ZEHEI B HEK), 3 mg/kg LPS,
10 mg/kg LPS OWFNnEEENE L L, £7-. AD EF AL ~TATHD App"'
CEIMAPT % 7 v ) v 7 A 2 (App: amyloid precursor protein, MAPT:
microtubule associated

protein tau; App dKI)~1 B6 mice B 5MAppdKimice C 13M App dKI mice
AD 5 AL 13y Ao ]
{&1Z vehicle, 3 mg/kg LPS :
kG L, MlEl&E 51D 6
IEf ., 24 BREH 1% ’%zh%“zhz

[ H .3 | HOEEEZTV, A T A e A A

R A A

H CMBs Oftr&Ismryy Figure 1. (A) Body weights of B6 mice
D LR P 0 e R M7 & injected with 3 mg/kg and 10 mg/kg LPS
To 7, W MK <1 Fiji similarly decreased after injections. Mixed-
% W EHMEAT CIX GraphPad effects model with a Tukey post-hoc test.
Prism #7227, n=7-9 mice. (B, C) LPS reduced the body
[#EER]IB6 ~7 2D IK&ELEAL weight of App dKI mice in an age-
EREMICHELEED A, independent manner. Mixed-effects model
LPS |2 LA ER A D& By with a Sidék post—hoc test. n=3-4 mice. Data
BRI AN . BEEEKfEME L R were mean £SEM. "p<0.01, ****p<0.0001.

S N

(Fig.1A) . App

dKI =7 2T =

Yhe— L REIC b

~ LPS & 5L

Tm~JATHEIZ

WAL=, 5 »

Hime 13 » H i

D~ AT Figure 2. (A, C) B6 mice injected with 10 mg/kg LPS
B IXE R EF - increased the CMB counts. Few CMBs were found in 3
7 (Fig. 1B, mg/kg LPS—treated mice. Kruskal-Wallis test with a
C). K~ 2D Dunn post—hoc test. n=3-4 mice. (B, D) App dKI mice
CMBs O & ¥ % injected with 3 mg/kg LPS increased the CMB counts
¥xz7-LZ A, B6 in an age—-dependent manner. Multiple Mann-Whitney
~ 7 A TIlE 10 tests. n=3-4 mice. Data were mean=®=SEM. *p<0.05.
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mg/kg LPS %
HH LT R
Tarvhu—Jb
#ELY CMBs @
8 2 A E I
% o7, 3
mg/kg LPS %

L -
iiéﬁ;;; Figure 3. (A) Confocal micrographs of Ibal-positive
CMBs 7% il 2 microglia (cyan) and podocalyxin—-positive blood vessels
) (red) were presented. Yellow arrowheads represent the
=7 (Fig. , . .
9A, C) . — vessel-associated microglia. (B) The percentage of
A vessel—-associated microglia increased in B6 mice injevcted
App dKI = with 10 mg/kg LPS. One-way ANOVA with a Holm-Sidak
2 113 post—hoc test. n=3-4 mice (C) The microglial soma area
mg/kg LPS % increa.sed in 10 mg/kg LPS-treated mice. Kruskal-Wallis
BB % test with a Dunn post—hoc test. n=36-48 cells. Data were

+SEM. "p<0.05, ****p<0.0001.
cBFpare MO0 b b

2— LEEIZKR 95 CMBs DM EIL B6 v~V A ARAKEL, @#vd App dKI <~

ATIEZEOHMNEVEEE CTH-7= (Fig. 2B,D), B6 ¥V RADMEEZRNIUF

Pk, 27u 7 U7 % Ibal HURTEAZ VYL L | Ml Fa A & o 8 23 82 fil U 72 if, 7 B 5

a7 OEE /a7 OMBEOmEEE E &L (Fig. 3A), 10 mg/kg

LPS & G Lo~y ATIHMEMEI /a7 OE G Ra v — VEICH G E

IZmE <, MR mE Ao 2 BRIk~ KRE<HE ML (Fig. 3B, C),
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T T 272 CMBs RO —T T, %l ?D App dKI 7 A TiX CMBs JE LA

WAL, mEOR~YATITRVBEEREENRLONT, 2O/ EIZTInARNHEE L

s 2y CMBs TR A MBS 7222 Rmme 35, FH o B6 v~V A, MAPT KI =

TATHEEREZITW, TI0ARFEH L CMBs BEOMHBEMEZBT T4 ERND D,

RF SR YIS I/ i DB Fr 2 iR BT L RN BERE DR T 2 JI I D iR E BT I

LT HZEEHE T,

[23 ]
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AL ENTRBEINT, ZTNODOELITIAME R G OF itk THIE L, ft4
ME B 5ICEHX T DY AL OEALITBLE SN0 o T,

Figure 1. The bacterial load
in the feces of Abx, AbxR and
control mice

Quantitative PCR was
performed using DNA
extracted form mice feces and
specific primers for amplifying
the bacterial 16S rRNA gene.
(A), (C) Unpaired t test,

Abx(-): n=4, Abx(+): n=5, Abx: n=9, GF: n=4,
(B) Mxed-effects model with a Tukey post—hoc test, n=4-5, *p < 0.05, *k¥p <
0.001, ***x*p <0.0001



Figure 2. Effects of
antibiotic treatment on the
morphology of
gastrointestinal tract
(A) Representative images
of gastrointestinal tract. (B)
Weight of organs of control
mice and Abx mice. (C)
Representative images of
gastrointestinal tract. (D) Weight of organs of control mice and AbxR mice.
Unpaired t test, Abx(-), AbxR(-), AbxR(+): n=4, Abx(+): n=5, *%p <0.01,
*%%p<0.001, **k*k*xp<0.0001

Figure 3. Effects of antibiotic treatment
on tau phosphorylation level in the
cortex

(A) Representative images of Western
blot showing phospho—tau S396 and T205.
(B) Quantitative analysis of phospho-tau,
total tau and phospho—tau/total tau in
control mice and Abx mice. (C)
Representative images of Western blot
showing phospho—tau S396 and T205. (D)
Quantitative analysis of phospho-tau,
total tau and phospho—tau/total tau in
control mice and AbxR mice.
Unpaired t-test, Abx(-), AbxR(-),
AbxR(+):n=4, Abx(+): n=5
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