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TME6EE EERIXRRMt Y —MRBESE

HREE HRIBRAERERIM ORUEHEL R VARG

BHORAER

WHEEN BT
EERZEFER

INKTTR
MASHA TR - 2HNY
=AERA

V% B S O E WS OANE R %2 B U, A B CRiER U 7= W) B REEE D &
VN2 FEEEOFRFLEEE Latilactobacillus sakei D-1 £ Y Lactococcus lactis D2 ¥k BfSG L=, =
VO DEROHEEIZ DWW TIANTRER, WS OFBEEIL D-1 BROTT R mE - T2hs, KA
EROD TgA PEASREZFRIE & U= SiimVEAIE D-2 BRICO BB B, £ DORHRIT D-2 DXk
F0HENWZ LR BNE o7, D-1,D-2 BRCHFE S EE R A 2R L < BUET 2 72D DJEEFD
ALBREIZ DUV TR LTCRER, ME OIS~ T v 2R L Ty ) — AL §5 2
I L DR DOUES, ~ T — B RN SINEVLEL 5 = &1 K AR EOK
UCE 72, WS U7 FHEIC L0 8 U 7o iE BRI 31T 5 D-1, D-2 BROFSEENEI TS kR &
EARTHEL, L ORITE OREAE LI-AiRE & U COEH LSS Sl sy,

1. [XC®IC

HERHIL, PEZHEE L CEROAMRE EET DA
DWHETHY, HIEREDOED & ZAITIHEL TS,
KIR®H 2 VNEEIR T CTAEB TE 8K, miREORIEIC
M2 28K, BEsROA 4 M & 81T 28K,

PEEE PR TIEYE 2 e Ak SIS 5.

FLBAE I IER BRI U CIARIZH#IGN L TW D78, £0
AR, T, MR, W) ESEEERTH D,
IR, BROORTFHEOR E, 5 LIRS
AR 572 EO BITTER L W A< Vb i,
ZFOEEL LTI — 27 MM YOG, AT
EDIEY, Y7V A M ELIGIZ oo TS,
PR ORIREN RS, S (RAY e V) O
WA TH Y, FAE R OWFEIRGEERIT 19 HFde A A—
ish. LnL7edin, i D007 W aE b i
BRI E 2o TV, AR OGS IIREE AR ED
WAL T TARSEWS T, TIENMEL Z20%<
DEFEEIND. RIS 2022~2023 43— X
DOFFEFE Y, A H OB L RFEHE - IRTeHK
EBICKIBIZIE DAL, KERBBEE 2> TS .
B LIS OAMNERITRMFERC L > TEERR
THY, ThETITHEA RSN TEz. f
ZAX, MBS Ch ) S EEHT- V30 %
BEDDBENLT 4T AN TS E R BUEIER 2
SOPUESENE 9 ZAVRENTWD. £z, Ak bBIES

DOFLEEFFEZ L D GABA AFEIZOWTOHE Y 0, 4
BEHUFEDIMNIEENDFET V=)L RN E T AR
DHRFEOIE & U TR SN2 L &2RTHE Y 7 L,
AR BIEEOANEROTEE LT [5EE ([ZiEH
NEF -S> TNA.

IEHUEE LB OWFE L B LT X v Ry B En
DI N—5T, R EITZ N E ST 0. 20D
7o, AEHIMEZHRBHEOLEE L LTRHIHTE S
AREMEN® .

PLEOEFMNS, Foxik, % LUES DOILERIELC
LV AAIMEA 5352 LA ABE LT, A
BYED D OFLEEEE DBl 2 ik iz, ZORER, JrBER
ELTINETHIAAR, AEMEE) b A 2 o
BEVEZ AT 2 HRIRE O BUHICE - 7. ARG T,
AEVEE D B 3Bl U 7= Bl SLEE I OO RO AR PSRRI ©
WTIRR %,

2. EEBAE
2.1 DEtR
HIREEERT ) 70 6 #Hk (X1 : A~F) b4
WS 2 e L (B A 2020.2.5), SLERE O/ HERI
ML
2.2 {HFAtEH
7BEZIE MRS H5#t (Difco™ Lactobacilli MRS Broth ;
#1) 2 L7z, EREMOLEIE, MRS AL



TME6EE HERIXRMt Y —MRBEE

|CHER 1.5%, BREEH L™ A 0.5%%F TN LT,
2.3 NEAE

BRI A R AR IR, TR e Ry e ok

(Z2EH A L) #HWT 30 CTHREIER 2T 72,
Ok, IREEAN D NEFDOT L— MEHUCEBAT L,
REEICHE RS LT, BOAREERZALZ VT Y —>
EER L TWDao=—%@EL, REINVTALE
FOT L— B, WxEE%EToZ. 2o
=—I|C 3%iEFE{LAKFE KL 10 uL N2 A & 7 —E R
BiTolz. Ax7—YEEEsRLIan=—%, 7
To—L L EREE | OBESTREA L b o
L, #REERIELT-.
2.4 BEHOER

ap=—k, 77— WakEE, B o 2
(2L, REROMEE Z & 2R E 5 R8T L,
O H LR LA T A E RIS 2 4T
it 7=,
2.5 BORIE

# 2 [ZREHD 168 rRNA FHIKD 7 T A ~—% U,
# 3 KU 4 IZREH O ZAF T Colony direct PCR %17~
7. 16STRNA FHIRZHEH, 74 n—R 7 VEKKE
T DNA v &8 L7=. ISOSPIN PCR Product (=
Rero—y) ZHWTPCR EYERER L. A 70
v —4 v ARG X, BigDye™ Terminator v3.1 Cycle

P etiin,
1 A ORI

# 1 MRS HriFHR

Protease peptone No. 3 10 g/L
Beef extract 10 /L
Yeast extract 5gL
Dextrose 20egL
Polysorbate 80 1gL
Ammonium citrate 2g/L
Sodium acetate 5¢/l
Magnesium sulfate 0.1 gL
Manganese sulfate 0.05 gL
Disodinm phosphate 20gL

Sequencing Kit (Applied Biosystems) # U T# 5 &t
6 IZRLIROFMFTIT272. DNA > —7 v 7133130
Genetic Analyzer (Applied Biosystems) TIfT L7=.
National Center for Biotechnology Information NCBI @
T HR— A% RRIC L7z BLAST BRFRIC & Y HiAd
FIOFARIE A fifghT L7z
2.6 DEEROFLERFRERED FHE
HHEEHTH D MRS Hih & A5 Bk oy Z fhi
L CPERR L 7=ifF S itk is A i ] L 7=, ik
1%, AELIESTEY 100g 12K 1L.4kg ZHIML, %K

F2 TIA~v—HK

Primer Name Seaquences (5'—37)
§-5198 (Forward) AGAGTTTGATCCTGGCTCAG
8-319A (Reverse) ATTACCGCSGCTGCTG

#3 PCR RUCHERRK

10x Ex Taq Buffer SpL
dNTPs 2L
Forward Primer (8-519S) (10 pM) 25uL
Reverse Primer (8-519A) (10 pM) 2.5uL
Ex Taq HS 0.2 uL
dH.O 37.8 uL

#4 PCR US4

94°C 5 min
94°C 30s
55°C 30s
72°C I min
72°C 5 min

#5 A T —hr v ARG

Sequencing RR-100 433691 (ABI) 0.25 ul.
5=Sequencing Buffer P/N: 4336697 (ABI) 1.875 ul.
10 uM Primer 0.3 pL
Template*® 1 uL
dH.0 6.575 uL.
Total 10 pl.

#6 WA INT— L ARIGEMNE

96°C 1 min
96°C 10 sec
50°C 10sec | 25eyeles
60°C 4 min
4T pause




FIFEHE L7255 2 RERIEE L TRl L, A& VT
JFEVE LTz, Zhavsthitiist (CAF, NE 85) &
L.

MRS EFHIZ 1%IZ CHEFET, 30°C T 24 LSRR L7
HOEHNEEEER S L=, MRS 55, NE Esizh
\Z, AR 2 HUREE ODego= 0.1 12720 KL O HEfE L,
30CTHE LT,

MRS EFHZ BT 2555 Tl 2 H1%, NE Bz
DGR TIE 4 HRICERIKA | mL 8EHLL, 050

(4°C, 13,000 x g, 5 min) M OWEE Al K> T Bz
B U7z, 5538 RIE ORI 2 AR T AT A
(REERERT) X W HIE LT,

%7 A% Shim-pack SCR 102H (300 mm L. < 8.0 mm
L.D. ; BEEUWERT) % 3 ANESITHW-. BEIL 5
mM p MV ZVIR KSR 2, FREARIL 5 mM p
ML > A VIR R TN 100 mM EDTA %570 20 mM
Bis tris /KIFIR A U7z, BEMHE &R & b ICinE
0.8 mL/min, 7 ANEEIL 35°CE L. BHgHIER
[REEME CDD10 (BERUERT) &AWz, K5
AL EFER L. 7T 7 & UTEEEY O o
HMRELRE L, 558 HEOAMREENHZ LT
L CIEWOI M AEERE L.

2.7 F+F 27 )FZ>—HRanMialEE 0l

ERREKOFRIEE LT, 7F271%F7— (NK) #l
R DA BT EE ORI 24T o 7o, BEEEHE. &
FRO¥EHE B & LUUTICHEC TRl L 72,

MRS 55U HRAERAE L T 7= LR 1A TR & Bk
#%, 30°C T 24 WiRilEs% L2 b DA RIEEEIE & L, MRS
B TSI A KR EE OD660 = 0.1 12725 K ) Befd
L 30°CTHERE L7-. H53% 48 B OE538K | mL ZHRH
L, @O0 EE (4°C, 13,000Xg, 5min) (2L Y kg4 (A
WL7 42— L0zl E Li-. FHRIEF
—HEE 3B L CEMMLZ (h=3).

NK A Eim L, IS K DMl 7=, B L
T7=x/—/)LL v RA%E RPMI 1640 + 1% FBS 54
A L7z, NK HlaEEEoTs 1 Cchod e b NK EE
HME KHYG-1 % 100 U/mL O IL-2 Z & e 552 g L,
1.5X10* cells/well DAMALE T 100 pL 372 96 well 7
L— MIHEFE L=, PTEREEICAIR L7230k 10 uL %
WL T 24 FefEsE (37°C—5% CO2) L, Ri&mbiss
L7 b MEMEREM: A R mIasE K562 % 1.5X10*
cells/well DFEET 100 pL 372 96 well 7' L— MR
L7z, BEE% 4 BRI BB 2R L, ~Af 7 71—
Y — & —CH e 2 JE L7z (Ex: 485 nm, Em:
520nm). 1 Ekk&HZY OEIF3 h=3) & L7-.

2.8 FRAHMBERZERD S E R E/EAOFTHE

TME6EE EERIXRRMt Y —MRBESE

IRPE O EIRIEEH OFEIE & L C, Kawashima ©

DIiE DICHE T TRM M BEZE (PBMC) D HUA
(Immunoglobulin A; IgA) PEAEREZFFAM L 7=.

10% FBS &4 RPMI1640 £t CRiiEs#E 37°C—5%
CO2) L7zt K PBMC (7 7R 7) ZHlilakzaEH 96 well
7 L— MZ 250 uL T3 L, FIEIRE OFLEREAFE
5 A5 L. PBMC O EIT 2x10° cells/mL
& LT-. BEEBOREEE FIED IgA LUV EFEICHEN
ELISA {EICCRIE L7-. ILEEHEEIRINOEEE FiE 2%t
X E L, IgA FEARZ HEE L7z, FLEEREIE 70°C T 30
IR L CREE Lo xE W, 1 REBRX B0 D
X4 (n=4) & L7-.

2.9 NE gD B EHER BIRG DO FLEEREEAER

NE E5HW OB & B BN & OKEVERRZ B L L
T NE FH5URF O WEE 53 g 8 AL K OG5 R iNZALER
BERIC W TR L=

50 mL &D 2 =H1)VF 2 —7 12 0.07%HhilE 30 g 2 A
AU, 2 X5 mm FEEEIHIME U7 R 2.5¢ 22 T X
IRELE. Fa—T%2e—b7uv7ilky FLT,
95°CC 20 77 Uis LESFENEMUEE 21T > 7z,

WIZ, 25mg OFEFEZ 1 mL OKIEN L TEHRINL,
55°CIZMEAL7- b — N7 7 1T AL 24 TSR
SR &7, RO, 100°CIChiE L7t — 7o v 7|
B L TR 2 I S/, 15,000Xg T 15 F3Eisy
BEL C EEES. 2o BEOEES, ¥ o8I EiR
B, ORGEE R ONBERIERE IR 2 JIE L7z,

2.10 #frEtfEsT

55077 —#1%, GraphPad prism 9 % V>, Tukey

DL EW CHEZERELZITo 7.

3. WRRUBE
3.1 NK 2 D HERafEE 14

A 6 WD S ) 64 S BET D51 30 Bk A& Hifif
L7z, EHIT, Hm I EIToBERD 2 =— R0k
BROBIEZITY, BB RETR~THO 2 kP Ho%
RERE L, I 10K ERKL, 16S rRNA B OF
FMERTIC K D EREARE L (R7).

A IEOANEE O OFLERE O BEOFIX 2 E T
(272 <, WO THEEP D OSBRI L, FLEEEHE
BIAE L TAER LT D AMREMIVR S 7. B #IR
MOHEEL7Z S BRITT T 7 —EGEE L, =
H=—EHEWNNEL 7 YT — U DR R &
FIREDFFEZ R LTV, REKRE LCRIELZ B 1
FRIZ Staphylococcus warneri Toh-7z. ZiILHDZ &>
5, B R OAENEE IO A Staphylococcus &
OMIFEIMENNZAEE LTV D RTREMENE 2 b7z,



TME6EE HERIXRMt Y —MRBEE

SIBERR 10 BRIZOWT, BT 5 MRS Kitl,
NE HHicEhEnfmsAEsEaai Lz, X 2 1258
-k 912, MRS BfitiZ s o BfEbR I3 3% 2 B CT6.6
~10.8 g/ DFLERILEE & 72 V), BRI Latilactobacillus sakei
D-1 tfTavERIEZ T L7z, F£iz, RI3Ind L9
(2, NEFFHIZ BT, 0.8~1.5 g/L OFLBBIRIE L 22 1,

FIZ D-1 B T Leuconostoc mesenteroides E-5 B Criu»
AR R LTz,
3. 2 NK HERa D HBRafEE 1+ 0 5

X 4 1= NK fllaOflapEErEZ = Lz, 10 3RO 5
B, D-1 ¥k, Lactococcus lactis D-2 KO Lactococcus
lactis F-2 ¥k CH BEIZ @\ HITapEEMEZ R Lz,

3.3 PBNMC D& RS E DT
Kea® iz T NK Al omifalEE 2 m S+

BRE, FREEMEMHENE D - T D2 BEO 2 ikkA %k
L, PBMC OSiEliiEIEMEAa I L7z, Hikd LT,
D-1 O D-2 kD435 EOJEHERR (Type strain; NBRC
FROLE) OFEMELAEMN L.

FORER, M5 1277 L 5T D-1 BREUE DAL
[T BRI T b U THREER O IgA JREEDORRITZ RS
RdoTz3, D2 R OFEOREHERIE, 107 XU 108
Colony Forming Unit (CFU) O¥slNE: THLERHE RN L
DEASNTE IgA BEEZ 7R L7z, I (10°CFU)
(BT 5 IgA MEEIE, D-2 BESRb@EMN-oT=. ZOfk
B, HES B IR O T 1 D-2 BRIZHRYV PBMC O
I E 24T 2 TREEDR H 0, FOMEITILYE
BREIZRARZHDOTHDZ L ATEL TV,

3.4 SSEMEBARUBERNEOHMAIZKL S NE Hihni
EE
NE 5l CRLERRRET S BRI btk TR & ko

7 AEMEE) O HEE - [FE S o FLRRE

7 T B
A-1 Lactococcus lactis
A2 Lacticaseibacillus manihotivorans
C-1 Enterococcus faecium
c-2 Leuconostoc mesenteroides
D-1 Latilactobacillus sakei
D-2 Lactococcus lactis
E-1 Lactococcus lactis
E-5 Leuconostoc mesenteroides
F-1 Lactococcus lactis
F-2 Lactococcus lactis
B-1 Staphylococcus warneri

¥B-1 BEIZh &# 7 — V£ LBk

K& & THMEomE] BT AV v b ERoTND,
FIT, THOEMENT -9, HFEEA OIS
BT -FEAS IR X 2 53 INEMOET & BB 4 fikii
FFRIZHOWTHRET L 7=,

12 ¢

W,

FLEE

A-1 A-2 C-1 C-2 D-1 D-2 E-1 E-5 F-1 F-2

[¢2 MRS FEHZEs1T 2 20k SLEE A P B
1.6 ¢

A-1 A2 C-1 C-2 D-1 D2 E-1 E-5 F-1 F-2
B3 NE BHiZIsi 2 syBEpR O FLIR A pE &

LR . 1015 FH TR
m SESR
W 2{EFHR

B
T

M

NK cytotoxic activity (%)
)
o

G NN

AARA I A 2 A 7
CQQoQ ¥ w ¢ «

éf? ¥ O
S
(4  NK HIEoOM RS
HILEHIOHEE Bl A R L CRIIaIcH L 7=
##p<(),01, ***¥p<(.0001 vs Medium







TME6EE EERIXRMt Y —RBESE

F9IRT. pH, [y, &/ 7 B K OAfERs
IRV TIE, M IR E ZREWITRED HIven-o
7o =07, KECRBWTE, BEnALEYG 52 LT
93.5mPa * s 75 385 mPa * s IZIE N L7=. & SITHEEE
DR T &0 B BEDE 3 M = L7 Z & T, NE D |
EEME S A EL, fitiEoRhE =2 2 ORI F 5
THEEBEZ LN,

PLEDORERIZ, HHHFRRZSEENEEE & < o —
PRBA AT D Z Lok, MK, BEETRN
B SRR A BE X 5 L EIRT A B D
Th-oT-.

3.5 D-1 R D-2 %Dk B NE 1t TO R EEHEE S ER

SRR INEMILER b < T — BB A O LGl L
7-Ck B NE ZJEEE 3 5 FLERREAEIR B HFLEEAE
N O (T Z 7 h—RA, Za—AkRN~r

7
6
5
o
o 4
Y
g3 —e—D-1
2 —O— D-1E Ak
. —A—D-2
—— D25 #E M
0
0 2 4 6
FEE A% (B)
25
cC:7J)3—X
2
—e—0D-1
2 s —O—D-1E 4R
5 L
#1,2 A—D2
il ) —— D 2ELHE R
0.5
0

0 2 4 6
FER#H ()

J—A) OREOHRE %X 6A~D IR LT,

X 6A (2R T K DIT, FUEARGEIT D-1 BROVHEEE 2
HC, D-1 YRR 1 BTY7 b—IZEL, W)
ORI HEEL TV D Ll S, E£7-, D21
HIEE 1 BT T h—IT@#E LD, D-1 BRL 9 At
FRENCLIERNHES 277 LTz, D=2 HVERRIT & 5108
WANEE BN ZoR LTz,

X 6B (2L 9IS, HT7 h—ADEEIL D-1 £
DHFEREE KT L, HBHEIZ Lo THE S TW
HH0 &bz, —J7, D2 BB X OF O FHERRIC B
WA L ST, b DOEKIZH T 27 h—2&
OB LR H D & BbhT-.

X 6C | X 9ig, Zva—AiT 4 BEEETICR
WCHEE 1| B TR SN e, SN E(EEZE
THHEDE .

1.6
B: 77 F—2X
1.4
1.2 ¢
—e—D-1
=4 1 —O0—D-1E %
[eTs]
w08 —A—D-2
LS —A— D-2ELHERE
0.6
0.4
0.2
0
0 2 4 6
H*BEH% (B)
3.5
D:~v>v./—X
3
25 —e—D-1
= —O—D-1E R
)
o —&—D-2
| 15 —A—D-2ELHERE
1
0.5
0

0 2 4 6
FEH% (H)

M6 FLERFEREIZ 01T % FLlE K ONEFHIENE & SO HER



X 6D Tk 91T, v/ — AL D-2 EUERRLISL
DOERITIERE 1~2 B TR SN2 < 720, D-2 AEUERE
PsMI~r ) —20EEE AT D L0 L b,

WENET HALEHIE, B EM L E-> T L a—
ATHERSNDT 7T onbind, ~v ) —ATHERK
SNBvF R, TV P—ATHRENLFLT
4 TS GATND. B DOILEBREAZ BT,
V)= ARH T I h—AR 7 EIET NV a—2DE ek
DEWIHBEO T NERTH 5. WS HRORZ
ST RFERBROFERN G, D-1 #5° D2 #RiE, =h b
DOIIERRIT AR T HIEE OFBAT L 0 3 L7-FLEER
HDZENRES N

4. BHYIC

FUFRREE I, BIFEE TIZ 400 FiT< 23¢md S, £
—HBIE, EAADRAFELIEBR DA DTSR LY
FIHESICE D, BEFRETa "t 4T 0 7 2 (G
ERD) ooEREER 72 & OAFREREM A S,
b OREFHERFCARHUGEICEB L TV 5.

AMFZETIL, RS E OMEE OFIMlER R B L
T, EWENDOIBE ORISR AT R, HED
FEREMEDS B O FLERBE R 24O CHIBE L, Z DREICE
STz, [FE LTZHERE D72 )T Latilactobacillus sakei
D-1 BRI, B Z i L < FEBE L, MEEHSROFERER &
DEFEIZHE L TV D EZEZ bR, —J7, D-1 HKiZh
NK A ofErEm EER 2SR Hi7-28, PBMC O IgA
PURBEAEREIX Lactococcus lactis D-2 B4R D I 73580 <, £ D
TEMIE D2 DR A EET DD Tho72. LR
>C, WEREBERMAEREERNE L THEMET I
%, BEREMEDS B D2 RE T A7 E L e &
2%, T T, FREORE A EH LT S0kg 27— D
FEERBROFERD, HEEVORERREZ T 2L T
D2 BRCHMEEZ o3 LG5 Z LD 6N 7o
TV (F—=2mREd).

AR CIRIE OFIBER 21T Cle <, SyEaigife
LGS TEY, PBMC O IgA EAICE X T 5
FLEEE & L CIXd CIZ Pediococcus acidilactici K15 BE)
WEINTWD D F£, KERWSIEN, EOES
B EINDH 7T A~ A N NEMGHIIE 2 EBEEEL
THHLWIEEE (77 XA~ ILEEE) OBSIAE L >
12, SRR RERE & FF R T~ D BEREMER R &AL 1D ~DRE
EFACHO7RDB > TN 5.

Hels U7z Pediococcus acidilactici K15 £ PBMC J&14:
{EAERIE, BRZAERCT 2 Ao A3 EHE PBMC IZ/EHT
HTEDBHBNETRS TS DR, FanRHE L
Lactococcus lactis D-2 ¥£ PBMC {EMACTER D A 71 =

TME6EE EERIXRRMt Y —MRBESE

A LTHEETIXBH S Thv., A, SEiEizix
725 < BSREMER L & LT D2 BRZFEER AT 57201
I, SRIERRTE OVEF A 1 = X L OfRIASe, EEREMW) K
Ot MZRHT2ERO= T v ARG &2 A EQ T
SZENEETHS. T, AWHNFEAZ 5
I HIFE ORI ERR L, HlpE e A 2 DE
O LEXZDURPUERTRTHD EZ 2D, KL
FREEC, FLEETE CIEHE S W7o (RS 3B A L )N =
&, Y RATF TN Ze KRGO A INE o8 E
AT ET S Z L 2T 20O TH .
ks, MEEEHETHICH-> ALz~ A 71
T L— N —Z—%, EIRSLHHBEOT R A4 CEA
L7=.
AWIEDZATIZ T2 0 TWH 1% - T K%
s LI (FFEXEE) K N TBIRIC S K DI &
HLETFD., RYlzbyine s> T8 WE L.

SEHE
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3 D-56-0 2022/5/11 2022/8/30 2022/10/4 2022/10/11 2022/10/26 2022/11/10 2022/11/25
4 SI8EH I® 2022/6/15 2022/8/30 2022/10/4 2022/10/11 2022/10/26 2022/11/10 2022/11/25
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6 Us1® 2022/6/15 2022/8/30 2022/10/4 2022/10/11 2022/10/26 2022/11/10 2022/11/25
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9 A-R 2022/3/15 2022/8/30 2022/10/19 2022/10/26 2022/11/10 2022/11/25 2022/12/10
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13 CFMS®F2 2022/3/15 2022/8/30 2022/11/3 2022/11/10 2022/11/25 2022/12/10 2022/12/25
14 Bk A—E® 2022/3/15 2022/8/30 2022/11/3 2022/11/12 2022/11/25 2022/12/10 2022/12/27
15 [5XG) 2022/1/19 2022/8/30 2022/11/3 2022/11/11 2022/11/25 2022/12/10 2022/12/26
16 J-22R-10® 2022/1/19 2022/8/30 2022/11/3 2022/11/11 2022/11/25 2022/12/10 2022/12/26
17 EE1S® 2022/6/21 2022/9/7 2022/11/3 2022/11/10 2022/11/25 2022/12/10 2022/12/25
18 GI® 2022/6/17 2022/9/7 2022/11/3 2022/11/10 2022/11/25 2022/12/10 2022/12/25
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Q) AW HEDOEACITEEIK T D B IhaE R I OV
LD Z, FEEEEORGEIZ BV CEEIC
4R U, A O by BRI &IE

WRAZILT A L.
(3) AR DO HHA BRI OE ML S S
KT (RIS OREIZLY, MAmEOEL
T ORI AR D SV 2352 T 5 B %
ez 52 &.
INHEOFEREWHLINCTHZ LT, Bl
IZBIT DBEWBES- A B = X L OfFBHIZENR Y, ke
FNZ I BLE TRR O B3RO Bl Mk fil&E B &
T ODIRET — 2 OEREEFEITIERA LB LTV 5.
BAOEREEMCBI L CiX, BEMICE EN 55k
SOGEFYEERNETHZEICED, ToxXgRE o
To B DR, RSB QRO e L LT
THZENnEmotz BxE, OONEL GEndn
BTy FEMAFRVY 228, BREE LT, Ex DRk
YD ORI L BB DHERR LI ER O ST AMEAS,
RBORMLFEMENRET DA, BT LA a—
LR BN ETHD.

T, BREZ [5FE0) < R FORS5E
ERREEL LC, EHETND ZHIE TE DHEREEEIR
FEINTND., IbOMET, o h— 1508l



TME6EE EERIXRMt Y —RBESE

POV ENTIY D2, [5FR) (550 TR
E Vo @B OREREICKR LT, JESh - h—
IS DR S, RN BE RSS2
DOIFEZL, WRORE R OE OISV T, BN
T=HERFT L LIk, BEEFICHHT RN
FRD AR T — A R TE L &N RA Y v R &
725, HAE LTE, BEDOR Y —ITRE LIy
BT ARMEEFEIC L TN D Z e, Eopkdy
DR L TWDDNDODIZ W EBRFET D,
DX D RIS X AR AR OFHE I —F
—HERHY, TNETHZ OIEEICBNT TR
JEBRD AL ICEY A E TN D I,
FEZROMTIE, BFED A = R NS EREFENT
HERZ AN TOZITH) 2 THhY, Hairo L
DT E HEFAIIIEFITIA. KPP, pH L\ o7
R 2D, FiChoThru~v s 77

4 =TS ERIOEERORIE, EWolmEHAR Y,

BELIEWVEBICHDOE CGERIRT D Z LN TE D,
ZOX ) R AN E LT, T4 TIEAML ORI
Pt LT, ERatTE S L, v —S b
(AIZHES 2 ONEREETITONT 5% 277) 12
K DHREFERIFAT ATV, BBRICEEIC R E KT L

TWDERT ORI, FRIAICED FHA TV D HFIH 200,

AWTETIE, SHHFEROTERE, SRR T 5 E
WRAF G- oy OIER KL O 5+ O &2 B, />~
F =7y M X DB 237, GO —8)
LIRDPAMOMESLZ XD Z LA HRIE LT 5.

2. ZEERAE
2.1 fEEREH

PEBREEH S, LFRWFSERE C b 5 Bt
LRt ERER A A L. 3L IX RO
LB THA.
RANEIEEE X L 7 306 DEHRER A AR D4 A
13 BDREAE THO 8 A 22 HIZHT TREFIC
500 mL BRHL L7 (& 1). BREUL7-EhsE%s 7 — K
Tat v h—& OB, EHT S E THEER
7L

2.2 EHMRS (volatile organic compound; VOC)

TR0

WHUIREE CH DR (7T AT v 78R h vz
RAF LTV DIRAE) 2B O L7e. fiRlitk, =
LS (25,000x g, 15 73], 4°C) 12XV Eiks Bz
T, AR 257

FEREVER Y 0T ClE, BB OWAATUEL 1 mL
YTV T L, BRIV a~ N7 T 7RISR

(GC-MS) Z#ERt LA — b T T —H A T
(BF®E20mL) (ZAR, Ziricftd 2  T=IRRE T
OFH= = MIFHE LTz,

2.3 VOC 747

YT o TEER—R L L, BAKE GER LT
AT V) OKIAZERNAETE LTy & [~ A 27 = dih
H (Solid Phase Microextraction; SPME) (Z & ¥ #iHH L 7-.
RS, T VB SEEES A R 2 1R L
7.

SHTIE, SPME 7 7 A /3—|Z 7 L7z VOC % GC-
MS 12T 25 Z LI K 0 ot 21T o 7. SR,
Wit 2 R 3 IR LTz,

2.4 GCMS T—AHRIZEDW-E—YDT7HA >

F 1 SRR N O OV E BN

. fha s

PRECH , B (Egiitl=gs
ER1

413 0 —

4/15 2 —

4/22 9 ML A I

427 14 R

5/6 23 —

5/11 28 —

5/18 35 — YN

5/24 41 IR R

5/31 48 —

6/7 55 —

6/14 62 — SR

6/24 72 —

7/23 101 — o

8/22 131 — R

K2 R EORIETEME RS O SPME A

Conditions Name or value
Apparatus AOC-5000plus
Incubation temperature 60°C
Preincubation time before VOC .

. 10 min
sampling
Extraction time by SPME 30 min
Desorption time on GC injection i

15 min

port
Agitator speed during VOC

. 500 rpm
sampling
SPME fiber assembly DVB/CAR/PDMS
Size of SPME fiber 50/30 mm, 23 Ga




GC-MS (2L DWET —H SN E—7 DT Y
A A, ENIAFFERI S R NP GRS 7 U — Y 7
=7 & LCEMAR &40 TV D MS-DIAL (4.9.221218)
ZfEH L7=. MS-DIAL LTI, 7% A v &7 —#
\ZOWTC, BEOHHTT—ZBOTH A v E—712o
WTC, =2 7ELG TS EEHIT, esv 7
FANFEIT T N Ty hTELHEMND, TU NS v
MLTeT =87 7 A NEUBOFGNT Y 7 h U =
T ThHDHRICBWTEHRT L Z ENARETH 5.
AHFFETIE, MS-DIAL % A,

+ GC-MS ZHTic LV s e B — 27122 T

THA L EATD.

THA L ENTZE—7IZONT, 2THD GC-MS
T=ANLERT LI O =7 T &

R 5.
# 3 BEMGER R ) DTSRI
Conditions Name or value
Apparatus GCMS-TQ8030
Carrier gas He
. Constant linear
Carrier gas control )
velocity
Li locity of Carri
inear velocity of Carrier 30.0 em/sec
gas
VOC introduction to GC . .
Split introduction
column
Split ratio 5
Carri
'aT"r'ler gas pressure 1.6 kPa
(initial value)
Carrier gas flow rate .
L 7.2 mL/min
(total, initial value)
Column oven temperature
_ 30°C
(initial)
Start temperature;
Column oven temperature | 30°C.
program Temperature program;
5°C/min to 230°C.
Tonizati
onization source 200°C
temperature
Interface temperature 230°C
Measured m/z region from 35 to 300
Column VF-WAXms
30mx025mmid.,
Column size film thickness 0.25
mm

TME6EE EERIXRRMt Y —MRBESE

4 GC-MS T—XIZBIT DTV A Szt —
JDOE—7 YT hesv 77 ANELTT Y b
7y M S,
T LT, ERERREEE - BRI 1T D IRERA 7
YRR OEALZ BT 572007 —4% & LTEH
L7=.
2.5 fRETEEAT
WeatiTIZ, 7V —>Y 7 FTHDH R ZHHL TIT-
7. REMWT, FERD T OBER Y 7 A2 —53
HraqT\Vy, FEMRSIE M ORI 31T D s MRk
O A B LTz,

3. HRRUEF
3.1 EhaEmkA HiRH Sh = VOC

X 1\ ZITFEBEBRAE B 7Y o 7 LTS haER
LML VOC O h—F VA A a~ T T A
(total ion chromatogram; TIC) %, [X| 2 |ZI33&E% 49 H
HIZH 7Y o 7 LT EmRE R B/ L7 vOC @
TIC %, [X3 IZI3EERRMG 5 102 H B 7Y >
7 LT B RESD gl S 7z VOC @ TIC %7~ LT
W5,

INHOFRERIY, HEROFEBENSRRICES E T
DORIZERGER D BRI E D VOC IZ2W T, 0D
HE, GEARELSBIELTHDZEDRHLNTHS.
& 2T, VOC OAEBIRSIZEE LT, DR HIHK
FCOWEZFEEZ L VIR 57201, /¥
—7 s MZ X D RERERIFRAT & AR T
3.2 EHEELRA SR SNtz VOC (2xtd D ERMD

#r

MS-DIAL ZHW/eii e —27 O7 A 2 kD
S4 RO~ Y I T v ITHI ENTE -

HRRD X 512, MS-DIAL ZHWA Z Lizky, 74
A ENTZE—=TIZoWT, Ao —7
T DHBEENTE 52 LD, FHhORSR L2 54T
ORET—HIZX LT, TS LizE—r D —7
TV TEEMN L. ZO&EY TS GC-MS
DT =2 hbREBEN-E—27 U7 (SEO5HT
T, 39 [ GC-MS S b bz —4 (13 (#
BrakBg) <3 (e )) 24K L, waHigry 7
N7 =27 Thd R OfTHT—4% & LTHEHLTH
2.

B 4 TlE, FHFEW®D bR Sz VOC Oy,
R EIZFES W T, ER 98T (principal component
analysis; PCA) ZAT 7R Z R LTS, ZORER
No, LUFOMmBsHREINS.

(1) FEMRFRAZISIT D EBERE = L l2k\W T, ZL—
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A Y IR =Y g Wl
TOWmEENE, 3R A—T LI T
5.
A IMEHNE, 52 BRI —F I T
5.
vOFEENL, 4 BRI A=A kST
5.
T BERHALIRE, X dl b5
T N—F LI TN5.
(2) Loading plot LY, EEEFEOEITIC D, B
By AL LT B ATREMEDS .
(3) Loadingplot £V, BRIz TZL D VOC
DMERME R < BIGXUTH2 IR LTV D

1 SR HF

X1 FEER) A OFEHFERD HFAT 5 VOC

-]

m_y._,_UL v | . || Il I,IJL_ ‘J‘ l]. _J L u, IL L,_é.,_.l,[;

]

X2 FE%49 A H OEHGEWN BHIET D VOC

#JLﬂJJh_LJJhJﬁLJ

X3 FEE 102 B B OEHRERD LRAET D VOC

ATHEMEDSEVO.

3.3 EHEELRA LR Stz VOC (2xtd HIERSERI
9 SRR —H

4 5 IZERS TN =T — & & VT, JEpE
W7 7 AL =i OfEREe— vy 7L LTHRL
72bDERL TV,

Z DT TCIE, #E—7 OmHEEZEELTS

(Z-score & LTFoR) Z &Ik, B —7Momti&E
DR AR O B — 7 1281F D EOEL &
i L CTFEIRL TV A, F72, ERENY T A X —
GINTOGMEE LT, HARKRD 7 T 25— % 4 12,
BHENTZVOC DT T A X —$% 6 IZHEL TN 5.

ZOFERN D, HHARBUCE L CEBRBE Z Ll
T AL I ESNAHR R ST, FRIM AR &
OVINEH, TR ORI D 2 SDlo k& < S
LM TH ST

F7z, BAFICBAL T, Cluster C1 2 O8 Cluster C2 1
FITHE R ORI R <D VOC 372 D4
RERSy & L CRERR ST 5 —T7, Cluster C3 100
WA AR B8 I0 9 5 Al o D3 72 DR & L
T FAZ—EENTND.

Cluster C4 M OX Cluster C5, Cluster C6 (23T Z-
score D3 RIVOEAT IR, WA K ORI CIRT & A U
HENTE LT, BEHLIFICBN TSRS T
W5, ZHuE, PCA O EFI L7z s LTk
D, Cluster C4 2 OF Cluster C5, Cluster C6 (27 7 A&
_ﬂﬁéhﬁﬁi ION, BEHEAELE, OISR OF

ICRESEELZ NI L TWADAREMEREWZ &0
%%éht.

F 7=, Cluster C6 (ZOWTIE, Bkidlicisuv-Ccmt
B LTS SN TERY, by
DHEIZOWTHEZR OB OMELE L TEHRL T
WNETZU.

4. BHYIC
SR DOFERAZESE 2 C, 3EEX 7 I\ZBIT 5%
FOFHECATADFTENZ BT D ZEEOE & FEHIC

BRETL TS PEE LTS,

ZIET, BRAOBNTHEE > Ty & BRI fi
35 Z L2k - T, BEEBS) G WEEH O
P COI &N D HT & U CHRfET — % OB &L
OB HAF ORMESLIZHL YD FHLA TV E 7200,

AWFFE % Ehid DI 72> T, GC-MS/MS HEEARAT
VAT AL, BRI RAS 4 TEN U T i
LT
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PC2 (11 8% axplamed var, )
o

20 10 o ] Fo] x
PCA (50.1% oxplained var )

X 4 BEEEE D HE SN2 VOC IZEES < Ty 4ot

Cluster  Cluster mm Bluiluf Cluster Blusln

= 306_220723
E ¥ ¥ ¥ I | I:'m_mu
g — | | | ]I : . 306_220607
L - | | ! ﬂﬂﬂ“ I06_220531 ;‘.,T..
| I 306_220806 ¢
g | [ | 306_220427 r
: _ i -
| T i | | | A sz
; |1 | | | {2208
!l I] I\ 306 220824
o _ | DERHR  30s 220818
X5 MW SR Sz VOC IS FEREIBRY 7 T A 2 — 45T
S E XK 1992.
1) Hayashi et al., Sens. Actuators, B, 2, 205, 1990. 5) FHIEEL, RS BAGHELRIAEE, 34, 236,
2) Legin et al., Sens. Actuators, B, 65, 232, 2000. 2001.
3) /NRIEE D BARRM LEEPREE, 33,316, 1986. 6) SATERE, FRAK, HHIESD: AR S
4) EFEY 16 AR LETREE 39,357, 8, 52, 67,2019.
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7) BHERE S HAGEE22EE, 52, 93, 2019. 12) R/ b5 & AW, 55, 593, 2017.

8) W EM: FLEHIM, 68,29, 2018. 13) RGBT b5 & AW, 58, 210, 2020.

9) EEE—M D ERUFS G E, 140, 294, 14) Tijima.Y et al.: Biosci. Biotechnol. Biochem., 80,
2020. 2401, 2016

10) ZRHAA, FISUR, FEAED: BARWLE 15) {rJsURFIE & b5 & 429, 55, 538, 2017.

FT %456, 67, 13, 2020.

11) ZRMEERS, B0 BAHER #5855, MEAWFTE (XA 4 FEEICHEMEL £ LS, HHE
105, 2022. REDBLE D O A 6 FFEOWMEFICHIML £ L 7.
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EEREADI SV P HALEZEELERMMGROBE (B28H)

BEIRXAER
EHEM

KR —F =% v, I < UBERE S RERE (F4 8K, F7H8K, F401 £k, SAWA-1
¥k, SGH #k) D&y ) M #iT-o7-. o7 —4 D, FAS2 Bin1 & AWAL &
RFD SNPIZDOWT IR 21T o /2. £ DOFER, FAS2EMRT T, EIIN < RO
Th7 T )VEEFETH D FTRRE O SAWA-1 BRIZ SNP XA bz, 72, AWAI

BAn1TlX, F7 BE, F401 £, SGH FEICA by 70 A VAR PR LT

Li~L,

SAWA-1 KRIZMOERE L B2 A SNPEZH L TN LD, FOMOEREE B AT

ETAETER L TWARWD ERRIEI L.

1. [XFC®IZ

PRI, VR EEE O 5 PE M NP FRAS BRI FE > GI &2
BaEREL, BR AR QRoEFEERERSCT 7R
REGIZHL D FLA TV S,
FEEBOEBEORE LT, NEEH O 15<
LK DOEW) RENRFEFOENE. ZHDKD
WSYHE B ISR S A, e R oD R E 4 BB O bR
1K) 74% & REOFFES FNBEILER 33% %2 K& <
EES>TW5., ERNIOTSE TR, AV oF YT o
D EOFE LRIk E A O SUE 215D L2 L 9 72580
NROHILTWVD.

PRI EIN I O —8R & LT, BNHERELE

MRk MBI S UBERE) & L CRAER R ZITV,

WEERE DN = — 3 Vb & 2T T o RIS
BYHATND.

PRI < AUBEREIZ I, REAREERE KA-1 % BIERIC
FAWVYBE L 7= F4 BK, FARREBIREE LoyHkE - BREL
7= F7 ¥k, F401 ¥k, SAWA-1 k3 5. Foftilz,
BPEMFEOWD T B0 E L7 SGH £, SAWA-I
FRE SGH #ED 1 5% R MEEFR L CTHUS L 72 StyP
BR, StyG ¥k, StyY #k3dH 5. Zh b 8 HERDOE%
DHEA AIZENENIRIRY, THEE A — B —%K4EOME
hhak At & BEE R E A B A, FEREOE N3 T 2T o T
W5,

BIE, RIS NUBERHZIRN 24 fto 9 B, 19
FEAEF LTV 5. 2023 4EEIC T2 2 —
DIRNEAT U7 RS R B ) O R CREBLHI T L T
WA KREAFRED 9 HHI 25% 1T < AUBE Rk
BEHINTWDEEE D, ZOZ b EEIX
23 < AVEERE O FFSUT IR PETE O R 2 MRk 3 2 EHE R
Ty —ThV, FERO XY —EBomBElIiC
WEEEERA~OMREERD D & &I, BREOLEN
L7 HEFFE BN R RTH 5.

Wb o H —TIIMEM AN 13 A < EERE D /M
IABFRBR ATV, BEE RV 2 PR SRR O MERF R L
EIToT05D., LOBEISMEYEEHET 720
WIXEEREO BN EAR AR AR TH 0 AR EE %2
R U7t R D R 5 7L — R TOABFRH—

RFBIRE L COREOBEANES T L 0 EROHB] &2 4T
ST, JHFHEEERETIX, B-7 7= 8Hc X
DT SEROHRBIERH D 1.2,

S 512, PCR % V7= B FHERE O H B OIE )
EEERE O TR B HE SN TV LB T%2 H
W TR FEBAABAZE L7BERE & & X D O EEREO )51
AT ) FIEOBRBENEHTITOATWS 3 | 8
IR NEBERHIZB W T, ERZ O H O DA B
PR PCR IZ K 2 HIBIEAN O NI A % O RRE iR
MThoD.

—FF, NAFA T F T 4 7 AR L
W, R — o — (LT, NGS) I2 X544
MR DL ) MENTSATREIC Ie o T, TETERERE T,
TR DA NGS & U CEBRERRE & IEEEERE O b
7 ) NENT ATV, THBERERRRA O Y a5
THEEERE COMEEER (BLT, SNP) 12X 5 %i#
Al & B R ME OO BB I DWW T RE & kSt 2 T -
TWn5,

27 ) MR CIXBERR OB 721 T2 < ERR O
BICHRARERMEOND. 2T, AWFZETIIE
BIIN L WBERE D27 ) DMFHT 24TV, BT <
NEERE ORI 72 B T OB ICE D A TV 5.
A TIIEEII D < IVEERE 5 KT AWAL BB
F & FAS2BEGTFITHOWTHE L RA2 W1 5.

2. EBAE
2.1 EEBMH

TERIID < NBERED 9 6B, F4 BE, F7EK, F401 £E,
SAWA-1 £, SGH#k%& 7z,
2.2 EBIEDNLKNEBEROT / LER
XIODVERET HEY 77 L ARSI E Lok
BIIN L NBERE D2 ) DY o —2r o Al 4T -
To. V= U Al 2X150 X7 = K (PE) #k%E
AV, Illumina NovaSeq X Plus (- /L X F#EASAL)
TG L7,

TN — 7 A Y — RO S E MR % Fast
QCver0. 11. 7, KV 2> 2% Trimmomatic ver 0.3
8 M, 7 F VT 4 DIRWIEILT ¥ 7 % —lil5






4. BbHYIc

AW TIL, FAS2, AWAILEGTD 2 >DOEls
FAZOWTHE L2, A4 RIES L 5 Bk 7/
LIERITIZE OV T 5D SNP YAk
BRTHRINTZ. 5%, ZHHDOERIZOWTEE
M7 fEATICERD T FETHD. £z, FT I,
F401 B, SAWA-1 ¥ROBIETH 5 F4 BRITREARREFE
KA- 1R L72bDTHD. KA-1EEZ U 77 LU A7
J DCHWEBRFH T T —FI2 L0 BN
< AUBERE D R 7o B et 4 L 5 2 & DS WA
b, XHIT, 2023 LRI HEA & BRA LTz
StyP ¥k, StyG#E, StyY ££i1X SAWA-1#: & SGHEED
RHECIVEE LB THY, BARRAOLDHEL
TEEREE W CRMEBRE L s RN n s Enbd
BRSO D Z ERWIF S S. Ll s
LB AR AR & BRIE T AREM: 2 = B O BLEE
RAMEE LTHELTWS 0 Yo —2BWn
Th, EEIIN L NEROREE R T — % OHE &
ALV D BIEIC SOW THET 2 D 72 0.

TME6EE EERIXRRMt Y —MRBESE

S E Xk

1) M, HOME, S, KERl. GEE
AR S Hi A B T2 0 T B RE BRI & R R
RAJFME. DARBEWSIE, 10409), 712-
721,(2009).

2) HEEARE. EBEEEMAEY T OELS (2). A
ABEYE G S, 79(2), 106-110, (1984).

3) fEER. "PCRIEIC X 2 IEHERERE OB, 7 202-
211, (2014)

4) EHHIE: HAEGEHSEE, 101, p910-922 (2006)

5) FEI=. VEEEEROEIERIZES 3 586+
AWAL. HRFEEE WG, 97(7), 474-480,
(2002)

6) LI, NEEGE, LIRS, K2 .
AAREE RS, —EREERESOBEHE D)

BEIE R E O GRRREM. B AREES ek B
AlgigEth e, AABETS (W], 1182), 1

15-127,(2023).
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RRET S AIBIREIC L DBIERT R~ D
HREMET S EAT DR (564 )
—EER TS XYRBGAIC & S RIMRENE £ 5T SR ERRBOTH—

HIREEH

AEER HEFERSE FHER

7T AF v 7 W ORENAREE, KOAABER OB Z (K= 2 S TREKTL2Z8%
HiEL, A AV EEREOT /) "V AERZ 77 A~ HERE L, =F L (CHy) %R
BT AW EEARKE 7 T A~ BBIEIC K0, BEREMEIESL B IR R DT K & 57 72
T NV AERE NN T T A FAEBICBNT, FREEOHELZZERZ DI LITk-T
PBOREE DAl Ea2 Y, A R ERR A O TR & g LTe. kA R ERR TRUR L 72
T DSBS B (TN 3, T 2OV AP T O IR E OIS 2 LA A D LT, RREEE &2
SMECI EEEL 2 ENTER. £, T/ SV RER E A VEEZRDO VTS SRR
Witttz fH L TkY, 7/ 7OV ZAERDOTBIRIERENS DD REF Th o7, Ui LAz
S, A CEEREHONCAIETIRY B —Rx—F (PC) D2 EDEZE/RL, #)

FEBAR I,

PC 16K T%IRHT 5 2 L3 TE 72, AWFEIZI T 2 A E R B D AU

£V, BHE~ERIEE B E IR M ORERE & () 5 C & D TR s £ o 7.

1. [FL®Ic

H B B SE 1T 1T 2 A S S O s b~ D B Y £H
Hl L CTHRIIEMHOFMANE S o TWB N, filE
E IR AR MK, SEAMRICHESS 72 & O
b5, ZOBEOHRIRDO—>L L THIAEHI DR
T AR, SR AN e & 25 5 D HERE N &
R 52 ERET bh, BRIy A vES R
Z A 7 51— (DLC ; Diamond-Like Carbon) 21X
RENDIFEMEREEN D 5.

DLC X7 7 7 7 A4 MEEIZHRKT 5 sp? Biior K
WEA e ME&EICHRT 2D sp? Blisr, S HITK
FRLEOMEEZGOHEEN ORI TEY Y, Th
OORERRIEEEEZ D L TR EE (LS E D 2
EMNTED. DLC ORI, ERE, miRIVRE
WP, @A AN T, SAERBIERERH Y,
BR - B, UIHI T A, 8 BEEELSL,
b, ERAEM e SICRASFIH IR TV S,

DLC ZDIERERBILDOIZAKIL, BE, 24 Pa f2
FEOREZRETOS 7 A~ %2FH L THEINS Z &
MUY, T IT, R&E T TR ATREIC 2 LT R
ZEALENRBEIC 72 5720, FEEO/NERL 2 2 M|
WA SNH72T Tlde, BERRREICL D2
RIHIRR 23 72 < 72 0 K FEALBE S FTREIZ 72 D 70 & D F
RB 5. AW, B EEZLEEET, 2
DRURD U E MR K KUEIEREA 77 X~ (LLF,
KRIET T X~ 9) 2+ D pEiEICER L,

5=1
i

K= 2~ CoMReMEIERE R FEBDO TR A
T3 29,

IRnETIZT AT (Ar) RRIET T X<i2L b
FEmERFIEDOTERICE Y A, 7T A< FEHE
W2l 72 2 A B Egs % T2 U B — b Ak ik
WZBWT, BN ERTELZ L 2FERICID
LTI F, U'— FREBEE LV AW EfE 2
R AT BE AR EAE L IC BV T, AV EFESR L
FRET A (RALAKFEAA) THDHZTF L (CHa)
OAREIZEY, RY h—AKRx—F (PC) L~DIE
PR B DI 2 M8 L=, & 5, EEERRE
EIZBNT, REREOREZMIET 57201277 X
~HAERE LT/ RO SV AEBELZMGTE
BT ) SNV AERER N2 OO, RIEEEOm E
NEE Lo T2 Y.

AT, /7 VA ERE DT EIZ B80T
7T AR (RREEE) OREZRETL, AR
WE DA a2 -7z, WIS, TR L 7B 2R 2R
Wt & EEREME I B 53 D & & x4 U AR IC &
DA L el U7z, S B I8, IREEMNZ B L C,
D PEEEAR SR 2 3TAM L 7=, AR TIXZ NS OFE RIS
DNTHERB,

2. EEBAK
2.1 EEXKRSETSAVHIEEZE
211 2AVEEB/REOF/ NIILRAERR ITORE



TME6EE EERIXRMt Y —RBESE

EE

R VB EgE AW 7T A= 3 EENIT, L*B
&R B L TEAEBEMDFNFNCHE BN L H
%@WT7717%%$éﬁém@%A)7m$ﬁ
Kax BT, T ORI 7 &R % B FE
BT 57 ORIEEE RTINS (DL E B e
& & MES) . R U 7o Rk s & O 2 B 112
T BEESEEEARICIZRY 2AF L (PS), FEEEE
KIZIE PS 1Tz Y a— 0 & 7= WA FE AR
ECTHDH. EEFHEROIMUNC EE4EEM (Cu 7
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DY THERESC IR I RSB D X A NV v 7
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ERELTWLZENRISHBA, ZhbDAEKRK
T OFBIN G DY THERECIRIB I B A 5 2
52 ENEZL OFETRINTIND 29,
TITEELIX, HEELLORKBREZERNTHD
UTERAMER (B 200-400nm) O T, HFIZHRUFE
S5 E A5 & 29 UVB (J¢&E 280-320 nm DTk
SMER) B 3 IROTEEERERICIBE 5 2 LI X R

BEREC N Y THEBEDME T L7oRRBZ/ED (I L, #eBR
FBE D B2 FEHERE ~ D B % T B I FEAT W RE 7R AR AR
NRIFGET NVOWELZIT-> TE . ZORER, UVB
O MRG R E IS AF L TR KD ABE
(Transepidermal water loss; TEWL) 73 3 L )3
UT7HENETFT 2528, £/ UVB OBKICE S
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AVE TITAEHES: - EEER A & L T OB BRI HE
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L&,

AWTIE, EBRREREZTIRIEMTHD T AN
T HA (WHERAE 2 6L (5 24E)) OB 35
HEEL, £ EEET LA HVT TEWL RO
A hor 7 yvaBRET, 73 FEkEEE
F~DEEE T L7,

2. ERAE
2.1 PANSARMEYORAR (Fj0E)
TANRGHA (JAEWR) 1, AF—LarRyy
a A —T L E AN, 100°CH KRR T 7 SrHmEs
JUER U F- 1800 R R S . 15 SR
L, TANGHAREREE Lz, HEWT, Zo
T AT A ARAGAEHZ 80% (viv) =% ) — LK
iwamz, =ik T4 R Lz, Zhae szl
(12,000xg, 30 43fi) L, Bohiz LBAKET X
ST AR E LT,
2.2 HEBHHD 3 RTEBRRE~OEEFE

3 WonHER R, b hEEACHEZ HVTE
i X#17= LabCyte EPI-MODEL24 (J-TEC) #f#iJ{ L
7=. LabCyte EPI-MODEL24 % JH\ 7= B2 Rl kst B
IE#R 5 1 S B B HEA (OECD) T A R A FT A4 >~
439 [ZNdk X TH Y, Z @ LabCyte EPI-MODEL24
VR R R OREI il L 7R T T L L Eh
T3,

£-°, LabCyte EPI-MODEL24 O34 »~ 7% 500
pL OT v A EMESE LT vEA 7T L — M
BL, COAf rFaX—F—NTHELE 18
Bredth, BB/ v TET v EABERELIIT AT
A E ST v A A SELRET v A
TL—hMIBL, CO; A rFa—F—HNTHEL
f=. 4 BEREE##%, ZhIZ UVB (280-320 nm, 7>
7 : Toshiba SHI0O02MA, 7 4 /L% — : Asahi spectra
SHO0325) # 150 mJ/cm?® D5§E THURF L7=1%&(2, #HL
{ 1.0mL OF vEA MELILT AT T AHhH
WMEaEhLT vEAMESELET vy EAL T L— b
BB v TE2BL, A FaX—F—NTHEEL
fo. 2 HEI RO 8 AfE##, TEWL ZHlE L.
£7-,2 HRME# D mRNA %58 &% RT-qPCR %
(2 X0 L7,
23 3RTEBREETILOREKS ZEHRERTE
LabCyte EPI-MODEL24 % 32°CIZ{#~ 7= HIENAI
MAT (3 RAFE « NA %) ETS55M7 52 220 Th
L7z, =D, Tewitro TW24 (Courage + Khazaka)
v hL, ZHHBAD W340XH320X D275 mm D
BEREODSYE, 900 FURIRRE KD AR BEZEL

7o, FRATICIRREE AL E T S 881~900 Fhd 20
OB AEBREFEN L. ok, Zhbof
B, 7—7na—F (BWF) ZHOZEERE T
TiTof=.
2.4 RT-gPCR ;EIZ &k BB FRBEOZES

B O mRNA BB OELEZ MR DH7=0, K
BEEEANA Ty Uy —11 ZHWTHBER,
TRIzo® Reagent (Thermo) Z U »TH RNA Z it
L, PrimeScript™ RT Master Mix (Takara) [Z & ¥ ¢cDNA
AR LI, ZT@ cDNA g & LT, TB Green®
Premix EX Tag™ (Takara) Z H\ T Y 7 /v % A L PCR
EITH &k, BEFRBELHE L. FHL
[Zff /U 7= it {= 1 1Z claudinl, claudin4, ceramide
synthase 3  (CerS3),
dehydrogease (GAPDH), sphingomyelin synthase |
(SMS1), SMS2, serine palmitoyltransferase 1 (SPT1),
SPT2 THY, EHLET I/ ~v—EK L ITRLE.
o7 —4#|%, BIO-RAD CFX Manager version
3.1 Z v \T GAPDH % PR e & L THo CT ki
LU L. ZhoOBREENET e ha—ai
> TeT o7z,
25 MTT 7 utA & AEHBEDRIE

3 WK OAMIARIT MTT 7 v &A1 (T1E
STifliL7z. £F, 4 0= AERTL—MZT v
A BT 0.5 mg/mL (ZFHM% L 7= 3-(4,5-Dimethyl-2-
thiazolyl)-2,5-diphenyl-2H-tetrazolium bromide (MTT,
Dojindo) % 500puL F*2%rikEL, CO, A »F axX—4

glyceraldyhyde-3-phosphate

1 77A4~<—URX}

Io547— ae¥ (5'-3')

Claudin1 sense 5-GAAGTGTATGAAGTGCTTGG -3'

antisense 5-GGGTCATAGGGTCATAGAAT -3'
Claudind sense §-TATGGATGAACTGCGTGGTG-3'
antisense 5-GATGATGVTGATGATGACGAG -3'
CerS3 sense 5'-CCAGGCTGAAGAAATTCCAG -3'
antisense 5'-AACGCAATTCCAGC AACAGT-3'
GAPDH sense §-CTTCGCTCTCTGCTCCTCCTG-3'
antisense 5'-CGCCCAATACGACCAAATCCG-3'
SMS1 sense 5-CAACATTGGCGTAGACAT-3'
antisense 5'-TAGGAGGTACTCGTTCGTG -3'
SMS2 sense §-ACTACTCTACCTGTGCCTGG-3'
antisense 5'-AGCAGCCAGCAGATTAAATG -3’
SPT1 sense 5-GCGCGCTACTTGGAGAAAGA -3'
antisense 5-TGTTCCACCGTGACCACAAC-3'
SPT2 sense 5-AGCCGCCAAAGTCCTTGAG -3'
antisense 5-CTTGTCCAGGTTTCCAATTTCC-3'
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flith#1% Claudin OB FEMEIF 25 Z Lick

D, A Moy 2aODIKTFEEML, &KW

|Z TEWL @ 528l L T\ D alRetEdi s &7z,



3.1 £33 FERBEERF~DEE

FERE DRRIBIZITE T I RORARRIEIA - A EE 2
TE R LTWA. BickT I NifmEIEEREE
D 30~40%% (5, RIEDOHRIEONY THEFEIC HE

AEEIEE THL Z EnHESNTND . £,

AEFTOET I RL-ULBMETT 5 &N THEREN
KFT2ZERHEINTND 9 ZDizd, 7
2 ROERSAROFE T EORIBICEETHD
EEZEZLNTEY, ZOEMEIZ OV THIZEATE TS
IZATHI TN 5.,

ZIT, TANZHAFHMOE T I ROA R
HEROBL T HBELZM LI 2 A, UVB &
U723 MoesER L, T AT H 2
Za T CRE AR L7 BE R K T, CerS3, SMS2,
SPT2 ORBLENA EIZHEI L7z (¥ 4 (a) (c) (e)).
KEDOET I FOERKIZIE, #ixeERNEEG LT
BY, TTSPTRET I RAEKOFE —EMTHIHE
Y& LI b A L-CoA DOffit Z il L, CerS3 73
REREFR D N-T 2 ABIZ L 0 & T I ROFEARREE (7
7 2 NHIBER) 2K TS. Z2nbET7 I Fad
BT 5B —2oH 0, —oldt T I FRIBRENS
GCS & GBA Ozl /7 navitoI Red
B, fERBHLTET I KR TE AR, &9 —
D& SMS & Acid sphingomyelinase (SMase)lZ L ¥ &
T4 AITY UENTIHRETHD.

AL T, 7 AT HAMEHOFIMC LY,
SPT2 K TF CerS3, SMS2 ZHL &M L7T=Z &b,
Pl bk Y LT RA L Co-AlE T 2 RH
B/ A7 4o a3 /T FRETOMAE®R
7 RERBIEEL SN Z R Ehiz. T A
NI HAMMEI N T I RERERET S Z 2o
WTIE, B 87 TF %A @ SMase DN{EMHALZ 4
HIENHEINTWDEN, FRLLEOm L0
S0 207, KETRHELET AT HTAD
SPT K TR CerS, SMS & A OIEPEILIC B3 2 Bére 13 8T
Tl Ch o7z,

4. BEbhHYlIc

ARFIETIE, 3 TEF R R BLIZEEIME UVB % fRAS
L, BB KAy 7B (TEWL) 2445 2 L T
BREEIOLRIE - /N U T HERE ~ DR A ST AT RE 72 2R
BRI REET IV AAEE LT,

AT, 3 WonkEBRE & WA RSN EE
TV & BWT, UVB lFHZ X2 TEWL @ EF7 %27

ANT T AR I 5 2 L 2o TR LT,

BeNT, 24 % 7 g VBRI D mRNA 3

TME6EE EERIXRRMt Y —MRBESE

AR FER, 7 AT B 2HHW ) UVB Fid
IZ &V Claudinl BEEDIK FZMx 5 Z & 2ffEd L
2. £, FERICE T I RERRBER 10O mRNA %
OB T, CerS3 & SMS2, SPT2 IO T
T ARG A ORI KX VERESND Z &%
O LT, Z08, 7T AT H 2HEWITZ
NH2A Moy 7 a BRI ET 2 A
BN T ORBUS T E2MZ 52 2128V, TEWL O
EHEZIHI L OB AT R ST

ARAFGE THEZE U 7= A (RAN 2 & 7 V0T 72 12 L
L7eT A/RT I ADFEE - bRFEHERE B3 2 Fn s,
B IROEERECIEN D Z LA SR 5.
B, MR ET HICH T o TR L5k
PR 2 i R VR 2% i R B2 K oy AR e v 9 —
Tewitro TW24) X, FEIRT RIS G A S 4 CE A
L7-.

SE Xk

1) ERZRR, bRk & #E, by & 4Em,
46(5), 346-351(2008)

2) CETCH, FRRESEST, BRESh OBREME & AT S
T2 O DAEMRINE G ET NV OBEE L O EEESR
MoPRE (G5 1#H), SRoHEreE R T
A —, 33-36(2019)

3) ATTh, PRIEEST, bBES ORREME A T 5
T2 D DRI BT T L OREGLE LU E B RE R
MotRR (G52 W), &M 2 FEE R TR
A —, 31-35(2020)

4) ARSENR, RIENY T T TN AR O
EhRE, HARRERIR L P it, 34(2),76-84(2011)

5) TEEEE, M A, A UE o, R R
o, b i M, BARNLHEOAREET I KT
17 7 A VO, BTG FREE,
38(1), 3-8(2014)

6) Imokawa G, Abe A, Jin K, Higaki Y, Kawashima M,
Hidano A, Decreased level of ceramides in stratum
corneum of atopic dermatitis: An etiologic factor in
atopic dry skin? J Invest Dermatol, 96(4), 523—
526(1991)

7) Iwamoto A, Yamauchi R, Oogai S, Tsuruta Y, Tsuge
K, Nagata Y, Yanagita T. Lotus root extract inhibits
skin damage through suppression of collagenase
production in vitro, Cytotechnology, 74, 309-317
(2022)

8) MRME=EST, AHoTh, EEEME, ILNE T, SO
PEFERICEAT 5 ArREMENFSE (5 2 #), TRk 30
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9)

R R T2 o % —, 19-31(2018)
Iwamoto A, Hamajima H, Tsuge K, Tsuruta Y,
Nagata Y, Yotsumoto H, Yanagita T. Inhibitory effect
of green asparagus extract, especially phospholipids,
on allergic responses in vitro and in vivo, J Agric
Food Chem, 68(51), 15199-15207(2020)

10) HFEFE 4601088 =& 27 2 RARMEHER], KO
Dt 7 I RERAIZ G e, EIEHH
fh, FESMHA

SEARAFZE IS0 3 AR IS Lk L7=2%, AT a

MRS O 1= o ¥a il 2 12 & T 6 4R D EIC

fBE L L7,
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E MERIRIRICER LEHBRREMREEEROBELICA (58

BEORXAER

3#R)

JTH  FRIEEST

t hERETOMERETH D 0.5~5% COREMIAOEIEZTHDH720, VT HAL v Fa
NR—2—Z HWTIRRRE 1%, 3%, S%OEEREREAZEVHL, b F3RICEERKOI h=2
¥ KU TG O mRNA 84 GG L7-. 48 IFEEREE L7z 3 ot R L OI ha v KU 7O
RANEMEZ MTT 7 v AL VAR E 25, BEEE 1%, 3% TIHETLEZZ &G, Zh
DO TIIAEMIR S U ATHIORBHEMEME F Lz 2 e aniz. /2, B9 KA
i SE D mRNA FEBURHT ORGSR, CerS3 ITFEFHRIEE 1%, SMS1 1% 1% T 3% CHELEIME T L
T lenn, EEBERFE T CIIATZ 0 IIY V&N L' T I REMDBIHI SILD Z &n
MRENTE. ), XA R x T v a 595 Cluadinl (IFAEIRE 1%, Cluadind &
Occludin % 1%& 3% C mRNA ZEHESHEM U722 E0vh, KEEFESM FTlEZ A by o v
a VIR VX EBER S LD FTREMED R ST, TG ORERIE, AR EERIREE 21%
EAREAR ST, REMIBOKENZILT 22 L2RTHDOTHY, L0 b h~DIMEED

EWRER 215D 7201

1. [FLoIc

PR G, #IskAI 4O #A L LT, T3 &/
FRIZBEHT 2 2 A AT ¢ v 7 EELZERBIE, a3 XA
BT S BARHCR B O & 72 5 Z 2 B iR
FTAARXAT v 7] 2HELTEY, B ¥
—CTHRABMOERNROMGELIT>CE 2. £
DOFEF, Lo arRY 7z )=V BNRIEVES A B
ARa T F—BEATIRT L2002, X
TR AT = AR RO R E N R A AT

HZEY, M a XY E T BHRIE KD
Sargahydroquinoic acid <° Sargaquinoic acid % &T¢Z
CELRILTE.

2D &5 ALBEm OBAFE T, B EOBE D 5
FERENVY) 2T, BRI A & T T B SR
RFEOTEMNR MR P CERINA TS, Ll
NE, BURITZEMORBICH E Y, #igdHi~o
ICHIZE S T2 — 3D . 207, {bitsho
FEREREAN - BRFSICIZ N DORIG A IWEIZHEL L
AR T NV ORENLEND.

—J7, IEFEOHRETE MRENOREFERE TR
PIREHE D DR FRRED 0.5~5%TH D Z LB H
M7 > TE T D —IRICER ML 2 V723
BRIZAR S & R ORERIRE TITHON TV DN,
AERITEOEH O 72 O I TAREE R S T CTORBRN
METEH D Z EDRB I TS, EREIZ, Tashiro
DITT LR — M RIELFEA D JRIK & 72 5 TSLP %

ZUE, EREREM FCHIEZAT O MBI HDH Z L kT 5 b D Th Tz,

BDNRBESRETCEmElEns 2 2R, K
21%DFEFEFNT L 1% DIRFEFE ST T CIER LA
DRIGEREDLD Z L aHELTWD O,

Z T, AWFFETIIE MRABREAGREIZLY
TER Sz 3 ot 2 W CIREESRE SN 7 2
RARRBEERZE S A F Y v 7 v a VIBRRINF D
R TRBUCE 2 2 W85 3 L 7.

2. ERAE

2.1 BERRRHBTICEITS I RAEERKEDOIESE

3 RothE# K 1, LabCyte EPI-MODEL24 (J-TEC)
A L7-. 7, LabCyte EPI-MODEL24 D55 7
/7%%M¢@7/?4P%% YTE L7 24 well £
#ETL— MIBL,CO,A v F 2X—H — (Thermo)
THEEAR L7o. 18 PG48 1%, K548 v 7% 1.0mL @
T A A S LT 24 well 5B L— MM
L, ¥/VFHAAL L F2~X—%— (PHCbi) THLHEE
FE 1%, 3%, 5% TENZENEE L. £, AR
BB 2 L TV RN COr o v F 2 _X—HF —TC
HRELEZbOEay be— b Lz, 48 FEE R,
B R OEMINE%Z MTT 7 v, mRNA %3
#% RT-qPCR |2 X Y fight L7=.

22 MTT7yEAd

24 well 5588 7' L — MIT v A BHIT 0.5mg/mL
\ZFH#L L 7= 3-(4,5-Dimethyl-2- thiazolyl)-2,5-diphenyl-
2H-tetrazolium bromide (MTT, Dojindo) % 500uL ¥
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DHEL, COr A rFaX—F—NTMRELE. =
NICEEE D o 7THBL, CO, A v Fax—F—NT
g L=, 4 RIS, B8 v 7 bR LR
ZEULL, 0.04 mol/L DHifEE (Fujifilm) % &FieA Y
Zr AT a—)b (Fujifilm) (2% 34, iRk
R TRt L. 20%, Mbikx
96 7 xvA 77 L—KIBL, 570-650 nm D
HEEZRETZZLI2LY, 2 by FY 7ofH
1614 2 FF4lh L 7=.
2.3 RT-gPCR ;&1Z & % mRNA 18 o 5T

3 WIHEE R LD mRNA BHEOE(LEF~D 7=
¥, TRIzo ¥ Reagent (Thermo) % JHJV\Ti#a RNA Al
L, PrimeScript™ RT Master Mix (Takara) (2L ¥
¢cDNA Z&AmL7=. Z® cDNA Z# L LT, TB
Green® Premix EX Tag™ (Takara) # W\ CYU 7%
ALPCRZITHD ZEIZL Y, BlaTRBREALEL
7. HHLE=7F A4 ~—FF 17 L. PCREIG
1Z95C 30 % 1 4 2, 95C 5%, 60°C 30
40 A 7 VOFRNTITo 2. WIEEDIX 60°Ch
5 90°C £ T 0.5CHEIZ Melt curve T 21T\, 2>
INE—I ThHhHZLEHERALE. Bohnlz7—#
i%, BIO-RAD CFX Manager version 3.1 % ]\ T ki
CT EIZ XV figbr L=,

#1 T4 ~—HH

I547— &3 (5-3)

5-TGGCTCTATGAAGCGATGG-3'
5'-AGGCCGATGTAGGTAGTTGC -3'
5-GAAGTGTATGAAGTGCTTGG -3'
5'-GGGTCATAGGGTCATAGAAT -3'
5-TATGGATGAACTGCGTGGTG-3'

aSMase sense

antisense

Claudin1 sense
antisense
Clauding4 sense

antisense 5'-GATGATGVTGATGATGACGAG -3'
CerS3 sense 5'-CCAGGCTGAAGAAATTCCAG -3'
antisense 5'-AACGCAATTCCAGC AACAGT-3'
GAPDH sense 5-CTTCGCTCTCTGCTCCTCCTG-3'
antisense 5-CGCCCAATACGACCAAATCCG-3'
GCS sense 5-CTTCGCTCTCTGCTCCTCCTG-3'
antisense 5'-CGCCCAATACGACCAAATCCG-3'
SMS1 sense 5'-CAACATTGGCGTAGACAT-3'
antisense 5-TAGGAGGTACTCGTTCGTG -3’
SPT1 sense 5'-GCGCGCTACTTGGAGAAAGA -3'
antisense 5'-TGTTCCACCGTGACCACAAC-3'
Occludin sense 5'-CTGGATCAGGGAATATCCAC -3'
antisense 5-TCAGCAGCAGCCATGTAC-3'
Z0-1 sense 5-GATGGTGCTACAAGTGATG -3’
antisense 5-TCCGTGCTATACATTGAGT-3'

2.4 RETERAT
36727 —# %, GraphPad PRISM 10 (GraphPad
Software Inc.)% H >, student’s ¢ test THEHT L 7=.

3. BRERUSBER
3.1 BBARBRENMEBREDS baV FY 7HHE

FEHICERLEE

TN FHAAL ¥ aX—H—% TR B
1%, 3%, 5% CIFE LR REOI har KU 7
fRHHEEEZ MTT 7oA ICEVRIELZ. B 1 Iz
AT R, BERE21%THEE LIEERE L 5%
THZE LI Lo T AEMRERIZECITERD b
oz, —77, BEHEIREE 1% 3% THFE L -5
T, 21%DBERETIHERL-bOLER, AR
ICAEMRMET L=, MTT 7 w1 1%, filao
hay FU T ET B cBERTEE AL LT
ERNRAZREST D HETHD., FOh, KR
BE 1% OF 3% ThE a8 LU 7= i £ 5 T, Aiassi
LLl, b LIZMEORBHEENME T L2 &7
RIS T,
3.2 BEHNABENEEREDLS I FEREE

RO RNA RBRIZEZ 558

B ORI IZIEE 7 I FROKARIRIA 3 HE A
HEERZLTWD. it FRARIBERER
? 30~40%% 5@, FEEORIEC/RY 7RG EHE
MRS E ThH Z L BRRESNTNE Y. £,
flEfotET 2 RLUB KI5 &80 TEEREN
ETTHZEBMEINTVS 2. ZDOd, EF
I FOERPLAROFHERIIHEORBICEETHS
LEZBNTEHEY, FORBEEMIZOWTHFENTESS
ITfThbin T 5.
H2izflEteT I FOARBRKERT. HEok
7 FOEMIZIE, Bix REBEELBEEG L TEBY,
FIERBHSERIE T TEY 3L fA L b
7 A7 = 7—E (serine palmitoyltransferase (SPT)
BE7IFEROE-EMTHLEY 1 VI b

g
g

150

=

ok

=

§

2
g
2

=]

Mitochondrial reductase activity (%)
g

%
Eﬂm
E
:
;

Mitochondrial reductase activity (%)

21% 1%

2% %

b+
#
@
&

o, o, o,
1 LD bay R 7iEtE
HEMIL 3 ICOFEHETHY, =F—S—(TEERFEL 7T,
£p<0.05, **p<0.01, **p<0.001 vs FEFEHIE 21%% 75,



A N-CoA DffitZ L, €7 I P ¥ —+E
(ceramide synthase (CerS)) M3EHGEED N-7 21k
ZEWEFIF (272 FRiBEER) 2EKT5

__mbﬁﬂM?7\fﬁ

—2li k7 I FREELE I VaeT7 I Ry

H—+F (GCS) L Brrakl 7oy F—+

(BGCase) OExlzLo S naiits I REESH,

TEERBH L TEZ I FBATELRE, bo5—l%
AT 4 AIxY Y —+ (sphingomyelin
synthase (SMS)) ¢ A7 4TI x ) F—+F (acid
sphingomyelinase (SMase)) (2L VW A7 4 =3I
IS ﬁ‘i’r‘i Chd

ABFZE Tl i”gﬁx
3:‘5‘-’¥f1i}311"‘-=)f_5?’), 7 I FARICEET5 E‘lf"% D
mRNA FBHAZFE L. £OFREME 3 (TR Lk,
SPT-1 } Uf SMase, BGCase (XL 1%, 3%, 5%
DO TRBEICE(LIZ R - 72, CerS3 |X, BEFRIE

BEENET 2 Rlchz b

E 1% TIX 21% & L~ FEHENME T L7 fﬁ B%)S‘EU
5% TIEEIZ o7z, SMSI X, BERIRE 1%k

W 3% CHRBLENME F LI2d, S%TEHHL Lo
7=. GCS X I 1% THREED WM L7255, 3%
& 5% TIREL LR T2,

INGORRNG, KBEERNE FTIIEREKLD
CerS3 X2 SMSI Lo i=tE7 I FERMEEEZEO
mRNA BB B F LI b, A7 4TI
VERALIZAREE T I FREIZH ST s aTEE

-I*‘tfﬁadﬁém’;. IO LG, ENRAEE S
DA RAIIH] X4 5 ATREME D R &,

3 3 1“%731&#&1’3"?4’ oYL 3 VEERF
D mRNA R IZEZ H57E
BiE, AREERZRTOIRKOEHTHY,
I DRIFLR IR DR, (KR DK EF DR

U+ 3 b4 IL-CoA

l SPT1

P2 A 8 = B B I e

CerS3

SMS1 / ‘\GCS

A74>»TITY v ganesI K

M\ :/ BGCase

AEtZ
X2 fMEtT I FaRk

I

TR DRI oY,
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B
]

g

aSMase/GAPDH (%)
g B

aSMase/GAPDH (%)

g
F
%
k]

CerS3/IGAPDH (%)

BGCase/GAPDH (%)

GCSIGAPDH (%)

GCS/GAPDH (%)
B & g

150 150
g g g
g 100 g g 100
g ® 2 g ®
= = =
w w w

£ g
5 5 a0
. i
b B 10
o
2% 5%
o, o,
B3 B ARSI 7 I FENRBERER O

mRNA JEHLIZ 5 2 5 R
HEMIE 3 VCOEBTHY, =F—— | TEHE{FEL BT

£p<0.05, **p<0.01, **p<0.001 vs FEFEMIE 21% % 71
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ZHEANY THEEEZALTWD. BEMONY THEGE
OMEFFIZIE, REOBERIREmIZGET DI EE
BUNTEBPHEELEZAA Ny a PR ER
ThbdH. ZOFA Ny a rEERTAHRT
ELTHEHZe—F 12 (claudin) A7 VT 14~
(occludin), ¥ = = 5 4 % /L5 ¢ > (zonula occludins-
1 (ZO-1)) ZpERMMLNTEY, $FIZ Claudin (2D
WTIE, /w270 U AOBERIZHEN L%
PAJEETRIET 5 Z EORIK R TLE S
REEAHRFTE W EBREESNTEBY, A
U THREDERICEERR FTHDH Z LA LM
IRoTWB ™S,

Ve ABRBEN A v o gt 2D%
BEWMARDI=0, A4 N ox 7 val s

200 o 150 200
g g g
g | % 100 T
3 100 g 3 100
£ £ % s
3 50 2
8 3 E
o [/}
21%
0, 0,
?m < §
% 1000 %
5
g g 2
0 o
21% 1% 21% 5%
o, o,

Occludin/GAPDH (%)
8 &8 8 8

Occludin/GAPDH (%)

Occludin/GAPDH (%)

o
21% 1%
ol
150 150
g g £
- 100 x 100 x
: : :
- 50 - 50 -
Q R R
L] o
2% 1%
0,

(4 4 SERAABENIA NP v 7 v a
(K@ mRNA FE3UZ G- 2 5 8
BEME 3 EOFEHETHY, =T — S—LEFEEE R

#p<0.05, **p<0.01, **p<0.001 vs FEFILIE 21%% 55

7B D mRNA R Z G0 L=, ZOf5%, X4 (2R
T LI, BEERE 21% & b= Claudin 1 (X 1% TH
BN L, Claudin 4 &% U° Occludin | 2FE#E
1% & 3% CHRIRAHM L7, ZO-1 1%, BRFEIEE 1%,
3%, S%OMTRIARKICE(LIZR o7z, Zh b O
BG, (EFRESLMT CldEE#EE O Claudin 1| =
Claudin 4, Occludin @ mRNA FEHE A EmmMLi-=2 &
b, 24 hox 7 ra B SY 7 B EE
EnDAREMEN RS T,

AT, KBEERGTICBITS e MgEEERED
7 I FERBRLEOZA P x P v a YIEKE
- mRNA FEHLZ i<, —f&f72 in vitro FEGTF
e LTHWOLR TE-BERRE 21%05 I L &
RO H ABRBECITVMERE K S F TOFEL T,
mMRNA FEHENRRLL L 2L, ZThb
DFERIT, BEEBE 21% COWEFT—Z e MR
IAMECERVWAREMEZRTLOTH-=. ZhE
TITIREEFE S FloBT A EEHIE ORIz 2T
[Z, Tashiro & 723 (LI O TNF-oif 54 TSLP F& 3
BHlESNDZ LERELTHWER 9, EFIFK
VEA Ty irasiasl Ui oWsits
VW, AREFETHOLMIZ LT I RRFA Vv &~
7 v a v RHEBR - OFBEIZ L D IRIBFERER /N
U THEREDEB A ST B 1-0121%, B 50
BV ETHD.

4. BhYIc
AWFFETIE, b hREOEBRRECTOE ML
B OBGEZL A<=, TORE, EBRELNTT

ITE7 I NERBELS s OB LizZ &
b, REEEZHEY 7 I PG/ D Z &
B Eniz., — 57T, IWAY THELZH S XA b
Ty 7 va RO REAHASTZE D
5, BEERHTTIESIA Moy 7 a B
THFEER Y RV Toh D Claudin | X2 Claudin 4,
Occludin ®FBBWEIMLI-Z Lb, A4 Ry v
U a VR VN FSEIRS LD T LRI X
iz,

%X, AUSECTHBE L-BERERSTC, WY
X AR OB OBRELZFMMT o Z Lick
v, LYE MRBEICIEWERRBA L TEHZ &
B END.

SE Wk
1) IUANBRF, Eooh, Sk, miiEn, Ktk
YA A EEAINE O, 2020; FFEF
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ARARMIZET S
FHEEAT DML R OCEDIGAIZET 28R (58

2 #R)

BEORXAER
YRHEE AT

TUNAEPERIC 2 < BAT 2 HEMERART 4E U ofiettaiib sz B L, HEetERsy Ot

REFEZRITT T A PREOFIRE L O & E o

RABIZOWTIERT LT,

BOKFHH KON 50%

(V) =X — AW TC, REAFEEEORIIEMIL, REEO LD L L THENTEEIZ

mzoni. —JF, =&/ —/htmicsonTix
BRI OV 50% (viv) =4 — Uiz BV TE

IRENGRD BT,

, PRENFRIEY, RREDOLDE L TR

, ARREELICH L TRRR

U7 x )=/ E B N WIS PE A BB TR L7z, BUKhE) KON 50% (viv) =% 7 — /U4

Tk Z A L TOTes,

80% (vIv) =& J — /Ul ix

IO NIRRT, TAEVHE

T ORNE & BFE S RITIEOMHBZ R L2 Z &0, 74 E VEITIIKEM S IR 2

NIENGEEND Z L DR ST

1. [XC®IC

TAEY (Litseacubeba ; X 1) 1%, 7 A XF <
EUROWEIE/NEAT, JUNLIEN D FE, v Lb—v
T, A RZoAT AN B4 Tvavh X Tayv
a v /%] BTN, B, RE E R Fozrn®
TUZVELV DL RBEENDD. FESCHEET V7T 56
ETiE, RENOKMAHM L TERIC LY, RE
ZDHLDE B (v—T4 B ] ThREF (2=
¥R HREEMNE) ) ERRL, FEERCAMICITL
720 LTRELS R ENTWD. EERSCEIRIRTT
FEOEFTEENE L, LUFEROWERSCHEAMRD
LW oD HERTHD. LinL, T4
EVE 3~4 AN EBLZ T HBIRE LTHID
NTUINLHL00, ENTIIZNETIZEAEFIHE
T lpinoTz.

TR, T A VREO A BERENEIC BT o e R
waé._mif_,%@&mﬁkwﬁﬁﬂ7yb
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HH &1
HEE 1CS5000plus (Thermo Fisher Scientific Dionex )
b R AN Carbopac PA200, 93 X 250 mm with guard (Thermo Fisher)
Az water, B: 0.1 mol'l. NaOH, C: 0.1 molL. NaOH/0.6 mol/LL
A CH3COONa. 0—7.5 min: AR0%/B20%, 7.5—9.5 min: B20%—
. 100%, 9.5— 12 min: B100%— C100%, with linear gradient, 12—
15 min: hold at C100%.
e B 0.5 mL/min
ki th Pulsed amperometric detection
H T i E 30°C
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