4 1. Trifluridine O TR T & HPEA T = X L O

S, hEEET AR
(be5RIE - k&0 77

(BEf))  Trifluridine 134505 « B S X OEBICERISH SN T LB AAITH 5, 26 T FHERR
REBORER, 77 2R Ll LR - BERREIC OV TIRAEFYM 71 v A (78R 53 B A,
P<0.0001, HR0.68), HEIZOWTIX2AMEHIM 5.7 W A (77 &4 3.6 7 A, P=0.0003, HR0.69) &
M FAEEEZ b TEMTRELETHZENHMLNTND DI, WTNOBAFEICONTH, Bl
TEDOBFHA KT AV TIIBHTA L TOBAPRR SN TN D720, BADETT L TODIER~DFE
M7 ENREL BT D2EEELDLENMET., QoL K T % K 3IEH] H 2\, BIFE, Trifluridine
DIRNEE TIT 5 72O D FEIFMENT L TRV, ZHR PRI ATEE & ZeduiE, BRI EFI~D
Trifluridine #¢5-[F16E, AT 23 HN D X 912720 QoL OHERFOREFN 7 7 O FBHIT AN FREE 72 5,
F IR ORN IR AKIE G2 BT 5 2 & TEFERF LOA Y v FEWIFFTE 5,

4181, Trifluridine ~DIFFEMIEE 2 VERL L | THPEIZBE D 2 K1 & B 5 T R DRt d 5, 7z,
R ARAER T Trifluridine % & 5- SNV IEFI O FRINE & 2 D BE OM AR 5 DT85 TR0 &
& et L. Trifluridine MRk COEAIE 4200 5 & OFHEEE 225,

(FiE) KEpREE 08 UMk 2 ) C Trifluridine & A 15 HUCRE(R LMK 2 1ERCT 2. St
& MHHERR & ORI S T-FE BB 21T THEICBT D 2 il it 4 %, £/, FERICH
FEAMIERR 2 VTR & BT DA = X A OFEERFTT 5, £7o, WECE D 285 7
DFBIER & R O Trifluridine ZRIPEIC W T, BRE 2 AFRFRA 2 O TR 5,

(55 Kigefiiafk <dH %5 HCT116, SW480, DLD-1 % f# /] L. Trifluridine &4 55 #CRE(, %
FThfke LT\ 5D, $io, BEMigE TH 5 NCI-NST 2 L. KiFEMiaek & FEEIZ Trifluridine &
AT, BB ZBB L TV 5, TALIOMIER CRBEO LI 21TV, PSS 2 H 88 s
FRBUFNT 21TV TR F 5T 28I A ZE > TS ZEZFHE LTV D,

(3K

1) Mayer, R.J. et al. (2015) N. Engl. J. Med. 372(20): 1909-1919
2) K Shitara et al. (2018) Lancet Oncol Nov;19(11): 1437-1448
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4 2. (REMABERN TS 351 2 BrbL HUEE IS O e S —EEE 55 XTT K726 siRNA OREEI O iRl

MBS 1, e 2
(LEEHIRPREL. 2 e/ b R AT SERT)

(BRY) AR N T (Extracorporeal membrane oxygenation: ECMO) JiifT A i %E[E 56 XII
K- (factor XII: FXII) DOVEMEIZ LV AR 3R S 5 7o OHUEEEEESVWE TH D, HritEE s LT,
BUEIIAR B~ NY UBMER SV TWD A, Ry~ Y TR S B RS R R EEE BOS B BRE T 5
7Oz gl &k 29, —J7, FXII O Z HETIUE, B4k 2 3 sk z #f < & 5 alaetkss
b5, FXII OB z=[HlESTHH1EE LT, FXII #1179 & L7z siRNA (small interfering RNA) % JI5'& 7
/ $i-¥- (Lipid nanoparticles: LNPs) IZEf A L5 2 HIEN T b b, AF5EIL, FXIT siRNA-LNPs
DOFFETTE - B G5-H1E - &hG& - DR AL LT,

(J7£) 1. FXII siRNA-LNPs OB
R IE pH ISEMEIRE 3060110 (Broad Pharm) ,cholesterol (Millipore Sigma) , 1, 2-distearoyl-
sn-glycero-3-phosphocholine  ( Avanti Polar Lipids ) , 1, 2-dimyristoyl-sn-glycero-3-
phosphoethanolamine-N-[methoxy (polyethylene glycol) -2000] (C14PEG2000) (Avanti Polar Lipids)
% 50: 38.5: 10: 1.5 (mol%) TIRA LIER L7z, FXII siRNA %RIT 19 DI G705 2 A8 siRNA
(5-CCUACAUCGCUGCACUGUA-3and 5-UACAGUGCAGCGAUGUAGG-3’) % Sigma-Aldrich 7>

HIEA L. 3060110 : siRNA=5 (or6or10) : 1 (w/w) 127225 £ 9 I L7, HFEONRERIK L siRNA
VERAERNVT v 7 AL FH—TRHICIRA L LNPs Z{FR L7z, v
2. 7 v @ ECMO E7 /VORESL

ECMO [EI# 4, N 1/16 inch O F = —7 « R8N 7« 5 N T CrRR L7z, M8 A,
Form3 3D printer (Formlabs) Tl L7z, FIFAEREIX 60 cm, HfEE A THiMEAHEEX 0.3 mL, &
Mg FEEEX 2.6 mL & L7-, D Sprague-Dawley 7 » & L, $EFEEREEHEZ. KSR 21T
WA TR EIZEE5 Uz, IENSEENIRIC 24-gauge OIS (Insyte™) . A KEREIRIZ 22-gauge D%
Mm% (Insyte™) ZfFA L7, MEHEIT 2 ml/min Z#FE L7, 2
3. FXII siRNA-LNPs ? ZK¥BhE oD 34

1 mg/kg & 3 mg/kg @ FXII siRNA-LNPs ZJ2ifllk2 6% 5- L, %5 1.2.3.4.5 H#% D activated
partial thromboplastin time (aPTT) & FXII Z7Hii L7z, aPTT & FXII O#IEIL, B Bl igkEERH
HIE#EE CA-101 (Sysmex) & HWTHIE LT,
4, ECMO &7 /v C? FXII siRNA-LNPs OZh R DRRFE

T v Fae~XY Rt L sIRNA BEZED 117 ECMO % Bith L, WEER T N THERE - mieg -
HA I R 2 54 L 72, ~28 U UBETIE~X U % 50 Ulkg ##i1E%. 50 IU/kg/h % 1 5[], 251U/kg/h %
2 BE e 5 L 7=, siRNA B3 3 mg/kg siRNA & 3060i10 D% 6:1 (2% L 7= FXII siRNA-LNPs
51 H&RIC EMO 238 A L7z, FEBROK TIE 3K & Lz,

T EAB T EAEAERRE CTROR Lz, #ialf#tirid SPSS (version 27.0; SPSS Inc.) ZfEHI L.
Student’s t f2E. FEIREET /L TITV, p<0.05 2HEEZHY & Lz,
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(i 5%] O FXII siRNA-LNPs D IR¥WERE DRREE
aPTT fElZ 1 mg/kg siRNA 2451 B2 13.7+ 1.3 715 215+ 7.7 xR bERE L, 5 AH&IC

VLR LTz, [FIERIC, 3 mg/kg siRNA 245 1 H#IZ aPTT fifi% 13.8 = 1.8 /5 36.6+ 2.4
e bt L 5 BE&ICITMEHME L T,

FXII fifi%. 1 mg/kg siRNA 252 1412 24.2 + 3.3 B 5 385+ 1.8 M E R bIER LT, Ak
IZ. 3 mg/kg siRNA Z# 45 2 B2 FXIT 1% 25.8+ 0.9 225 40.6 £ 0.3 L ik bIER LT,

F72 1 mg/kg siRNA £ 5- 1 H#% @ aPTT fiii%, lipidoid:siRNA k3 5:1 TIRAFE 19 ¥, 6:1 TRA
F 30.2 B & | lipidoid:siRNA tt% 6 : 1 |[ZHMEE 5 Z & THEE L7, L2L. lipidoid:siRNA L%
10:1IC L CHIERITR OGN einoTe,

@ECMO &5 /L C? FXII siRNA-LNPs DO%hHEDORRIE

NTHiOEEB T~ BN 5.3 + 1.9 mmHg T siRNA #£7% 4.9 £ 1.8 mmHg S AEEFT <
(p=0.612) . A TAfifife &ix~ XU #EA30.08 £ 0.01 g siRNA BE28 0.10 £ 0.01 g & HEZEIL 2

o72 (p=0.061), HIMEERHEIT~ Y URED 70 £ 17 7P, siRNA #£4% 50 + 8 B & siRNA #% C H if FE ]

DREMER BTz (p<0.05),

(%)  FXII siRNA-LNPs /&, iEO#WE THG% 24 FERLINIZBIERDBFELT 5 Lk 5T

%, 3 HRIFFETIX, ¥ FXIT O3 23 50-70 BRI Ch 2 Z L 2B L, &5 3 H%IZ ECMO ##E A
L7273, FXII siRNA-LNPs £ 5.% > ECMO # ARSI 1 B %03 il & & % 5, FXIT siRNA-LNPs
DR A O L I71EE LT siRNA OV URRICKTT 2 pH ISR 3060110 D% O E/VEL (NP )
EHMETDLZENETOND, AFIETIEINP LA 1.8 05 2.1 1ZHET 5 2 & TaPTT I3FWICITEE
L7z, MEOHRETIE, Y NP A 2005 2.6 ITHET D EFESHBIL TRV, “REWEEET D L
NP bt 2:1 (J#EUITH 5, DM, 2hREFmH L S1EE LT, siRNA O G EDOME &R H 57, 3mgkg
TIMERT « (KERD - /D ORWERRBSE T\, LI EMET S Z L Ly, 4%
S OB R B EOBRET 21TV, M/ MRIEHESY A R A //\(7)%2*&.“ IOWTHFTT 20ERH 5,

(fEim) 3 mg/kg @ FXII siRNA % siRNA & 3060110 O EEA 6 : 112725 X 9 IZFH% L 7= FXII
siRNA-LNPs ##5- 1 H#%IZ ECMO #E8 A7 % &~ U ESEOFUIRIER 3G i,

(k)
1) Umei N,, Shin S., Lai A, et al.  (2023) ASAIO J. 69: 527-532.
2) Umei N, Lai A., Miller J., et al. (2021) J Transl Med. 19: 179.
3) Stavrou EX., Fang C., Bane KL., et al. (2018) J Clin Invest. 128 (3) :944-959.
4) Akinc A., Goldberg M., Qin J., et al. (2009) Mol Ther. 17 (5) : 872-879.
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4 3. BIERYRMAME L Y EREIEYYE 2 2 Z 3 Streptococcus pyogenes D4y ¥

AME, BREbEE, BT OBERE. RORhT

(B8] Streptococcus pyogenes(GAS)ITt Fnb B SiLD L o Y ERE Tl bIRIEIED EV, GAS
D 2 RYE T/ NEIESAR A e b 2 < . BYERIE . EodE, FHE, IBAEV: SAE 29l B
FEER 30% & 1 % D e b IA 72 BIRE RIS i L > B BR R R YSE (Streptococcal toxic shock syndrome:
STSS) MW HIV TV %, STSS XTI SEilinHE (ZIEIE L, FEIE 48 FFFILINICIE T T 57 — A3 Z 1, STSS
DOELRE & LTk 70924 E&2 GAS N HH T %, with corona (272> THhvn, HAAIC STSS T2 L
TEBOH., HARTIE 2023 F0 941 Bil7% 2024 4E121% 1888 fil & ZivE TTHZ., 2023 -0 2 5Ll EDHE
FHAEFLER LT, STSS O2H1E with corona TO YRR DA, N & OBEfEES DN, corona %}
JE T TDN & OHEMBIBRIC X D4k & R EYUE~ DR T — X X — 2 O K 50K T 72 E3E
FEnTnwan, AARELEZW, Al TFEEHET 5 STSS Hi2k S pyogenes (IO T ., il DREYLE
Hisktk, PREEHRE L i U, EEOE NS STSS FIEDERK 23 d 5 D, fENT 21T - 72,

(GIE) 1994 4E 1 A H b 2024 4F 12 A F CIZTH L FERR AR Tt S iz GAS203 #k % i
U7 MEABERIZHERSR , B HGARRGE . R I 7 & O 25 YL LIS O REYLE i K %
non-invasive 163 #£, STSS 35 LN STSS OB M AAEA /- S 72V, KL 2B GAS Mt S
7o B EYYIE 40 £ (STSS 15 . non-STSS 25 £k) TH 5, HFEIL emm typing, &HFEFR BT DRA
REIT 72 19, emml ([ZOWTIIIH, 2 LT\ d MIUK B2 E 9 22% allele-specific PCR (2T
FH, direct-sequence TZ N OMEREIT 72 9,

Gfi%)  MIZ Invasive 40 ¥£. Non-invasive 163 ¥£?D emm TIBI5540 2=,

100%

90%

Invasive(s) Noninvasive()
n =40 n=163
Invasive H L TlE emml, emm89, emm81 DL )N & < | emm9, emm49, emm76, emm90, emm113
X Invasive DT HiL7=, —J7. Non-invasive Tl emm?28, emml2, emm4, emm94 73% < . 478
D emmMIFIEFR I ZHETH -7, Invasive 40 £ STSS 15 ¥, non-STSS 25 ¥ D emm 1 -ClX i
HEBHIZ emm89, emml, emm81 R LD, STSS Tlk emm89, emm81 3% < . emm9, emmA49
X STSS DA 54172, Non-STSS Tk emm28, emm12 ® X 9 73 Non-invasive (2% emm B3R
U o TV, T STSS (ZIE A L7y - 72, Invasive 40 ¥ D4 Fl g8 5 7 PRA R TIX STSS
& Non-STSS TIIRA B ICEITR LN h o7, 2022 4ELLRTD 17 ¥ Tl Invasive, Non-invasive
EHIZ MIUK BRI 2L BN o 7273, 2023~2024 (250 BfE S 7= 8 ki Invasive, Non-invasive
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EBHIZTXTMIUK ThoTo,

(B2 - ) Invasive K ClE emml HE emm89, emm81 DEIE N %\ —J, Non-Invasive ¥
TS emm BN H L=, ¥EHZ emml #X, Invasive MK T bW EIEE EO T\, 72,
emm87, emm58, emm9 % STSS OAHIZH BT, STSS &t Z THRIZITHFFA D emm BDEEH L
TWDHZ &L, ZhbDRIZA LN D EIELK 23, STSS FIEICTHLH L TWDAREERH 5, 2 b
DR STSS OFIEMFICKESFEHELTWDH Wz b, —J7, Non-Invasive £ TliE emm28 I DFH|
72 Invasive HROK) 3 (G Th o7 Z b RIEMENMRWATREMEN D, — 4. Non-STSS #IZI
emm28, emm4, emmT7 72 ENEENTEY, 2 b OHIX Noninvasive IZHE < HFENDH Z L
O, B L LICK WA[BEMEDRN D L& 2 biLd, BERBInTORARI HIE STSS FIEITEAL 72 2213
ROONRMoTe, TDZ LiE, STSS ORIERFT N, FEDwHREBELTDOHEOLTITHHTE 2N
LN ZEEREL TS, MIUK #RIE 10 FRERTD BRICK Z UL R HIT IR DS © TV D 58K T
PLai® emml (classical type) (2 27 WATOZEE N A-TE Y, SpeA 72 EDOBHRELENFEHLS > TWVD
ZEDPRMBNTND A, ARIOKE T 2022 FLAFTNIZIE MIUK #RIFERO b o7o—757, 2023 4
PIBED emml 134T M1UK ICE &> T iz, 2T Invasive D472 53 Non-invasive # T &
LT, ZHET, STSS IImEmd IZEFICE <, METIRZEAERLNRWEE E LT, /)
WENHEAZE 72 & THAT L TV DR & @l B 1A > TW A ERIER 2 TH Y | Hilx OFEF T circulation L
TWn5EBEZ LTz, Ll MIUK BliEN LS TN D &) FERIT, 4%, STSS 2
B ORI LT KO EFERICHIRN L Z EnmIEaIhod,

(TR

1) M EgE, . A BEEI L Y ERE (Streptococcus pyogenes) titE~ = =7 /b, 2024 4 1 H K.
SURYUENFZERT B, BA 2024

2) Centers for Disease Control and Prevention Homepage. Streptococcus pyogenes database.

http://www.cdc.gov/ncidod/biotech/strep/strepindex.htm.

3) Zhi X, et al. Emerging invasive group A Streptococcus M1UK lineage detected by allele-specific
PCR, England, 2020. Emerg Infect Dis 29 (5):1007, 2023.

4) Fraes A, et al. Superantigen gene complement of Streptococcus pyogenes-relationship with other
typing methods and short-term stability. Eur J Infect Dis 32 (1):115, 2013

E==2r3

D 4Gun B BUERAMME L o VBRI EYYE. BAYRBEEAI S 5 2 RGeS S R
2024.10.26. HUT.

2) Hgh B, BUERIERIMAME L Y EREIYYE. B ARERAR MR AR SER 2024.10.29. U

3) i BE. U Xa o FRHMROBRYYE & GEx R, 2 88 [B] H A KR M B S H R R 2 H
T 2024.11.17. H.

4) HGguh B, A BRAEEHYYEOZE SR, 5 36 [0l B ARERIAEM S Meet the expert.
2025.1.26. 4 &=,
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4 4. b MHFREERAIAL 2 O 72 2 YE B oD B 3

AR L2, HHER, HRE T2
O HRERRF O AR B 2R A PEsb Rty (DB 7 3) | 370 74 7 A7 Rz
t)

(Hi#I) 2000 12 Gronthos H23E M EREEIC /3 LEED R W BERMMMRAFET 5 2 L2 HE L, &
b s gl (hDPSCs) 2387z 2 A ER OMAaIR & L CTER ST\ 5, @, DPSCs OEEITIT
v VRRIRMIE (FBS) N LETH D, UL, FBS OEMIZE L T, RO 7 & 0 BA MO/’
OB Z A L, BUIR T, Good Manufacturing Practice 7 L — N CohAVXERKRILH 23 AIHET
B 57 500ml K72V 20 TH/ALEHTHY . EEROBKRISH~DREFIZITET =7 a3 X M
B, £ 2T, bivbiuid, FBS & HWefEkDE8& 5F & [F% O 1% /xeno-free 73K (ON2 ¥
7Y A N) MWz hDPSCs KOs A2 Hi & U CAMEZ R LTz, AN FEBLATRE & 7o
XL MIE IR ATE L7\ 7272 hDPSCs O BIEDORENLNAIRE & 725, ON2 7Y A o N B TIX FBS
Brt & g9 25 & A RICIRWEFERE A i C& 7o, ON2 ¥V A > b DO psy CHEGEAE IC BHE 3 5 K 7
I% activin A, LIF, bFGF Tk 5, iz 2K ORI 2 B & Lz,

(FiE) T T4 7 A7 RS & OILFEFIERK ZHiRE LTz, SO FER R M2 B2 TR
B ThHDH UKEEE : 2023-0043), ECM Select Array Kit Ultra-36 (Advanced Biomatrix, #5170) %
i L, hDPSCs % 4X10°cells / plate #&ff L 7z, 55HlZ o MEM+ON2+ 1 %PSA Z{i/H L7z, 24-
120h % T Tl O EAAER & OHHRE &2 b L7,

(Fi#)  DPSCs #&filif% 120h T Fig.1 ECM Select® Array Kit Ultra - 36
HlaEEE QIR A 3R D 7= DI,
Fibronectin (125 ¢ g/ml) +
Collagen IV (125 pu g/ml) .
Collagen IV ( 250 o g/ml) .
Laminin (125 u g/ml). Collagen
IV (125 1 g/ml) . Laminin (125 u
g/ml) . CollagenVI (125 u g/ml) .
Vitronectin (125 u g/ml) +
Collagen VI (125 p g/ml) .
CollagenIV + CollagenVI (1254 g/ml) Th o7z,

36 ECM’s and ECM combinations
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Fig.2 ECM Select Array Kit Ultra-36(ci#E# 1208 OhDPSCs

A3 Cl E3
Fibronectin(125pg/ml), CollagenIV (125pg/ml) CollagenIV (250pg/ml) Laminin(125pg/ml),CollagenIV(125pg/ml)

F3 H3 J1
Laminin(125pg/ml),CollagenVI(125ug/ml)

(B%2)  LDIAficiL, CollagenlV, CollagenVIIERHIHERFMIE DR T RAF /2 EA G - @ id E
727\, Elo, FEFHIBHRIZIZ A R P AR D MNEN B D, RAF IR HEAREE A B0 22 7 M b
DBAFIZIZ, CollagenlV, CollagenVIZ A5 Z & Ta X M CTOMBENELTLE I, D7D, o
A NEEEB LIS OROMPDPLETH D, £/, BUE ON2 7Y X MIEAT D activin A
LIF 7% hDPSCs O{FEZHE L TW A AlREE bR E N5, SRITZNO OEAIREOME & LT
b5,

(fE#m)  CollagenlVE721% CollagenVID &6 50D a—7 4 7 RHETIZBWT a MEM + ON2 +
1%PSA 55#1C hDPSCS IX B A4F 2 Mifaszss . HIHREN S bz,

(3R]
1) Ying Hua, Kenji Yoshimochi, Junjun Li, et al. (2022) Development and evaluation of a novel
xeno-free culture medium for human-induced pluripotent stem cells. Stem Cell The.13:223

2) Yoko Kawase-Koga, Yasuyuki Fujii, Daiki Yamakawa, er al. (2020) Jun; 14: 128-135
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4 5. b MEBEEHIIRICE T D 0EE OBV X 52 MIMIT ¢ 7Y v O R

hips AL RFAHE L2, EEEAE L BB RS L NEE T
(UE R A RESM R 2 HORIERIR )

(HR) b MlBERRMIXREE RO —2oTh v | EIFHIE, IEIMAE, #EHlE, i e
kxR OMBA~DOMELEEEZ A LTV D, V2D, HAERSFICBW CITERER STV 5,
Z ORI, kU URIRME (FBS) 72 EORMEEMOMIGEEZHWD Z E83%n, L, gL
7oL 2 BRR IC B W TR T 218 H 720 . Bk OHURMEZ B ET 208 B 5, ZilvIMRT ¢
7 U (PRF) I3t hOImiE & v fEICEHRIT &, TGF-8X° VFGF 72 YO ER T2 A S WA v
AN X DR AR R T Z B ME SN TWD, P En, RS L Lot REh TG, ¥
Fx ik, mOEEDORZ D PREF % HW Gl X OV EiFEIz 1) 5 A8 MM % B Icirst %
1ToTW5,

Fik) £9. b haEMhbmOmERC X0 ZiME 7 7Y 0 (PRF) ZRhi U7e, w0
#(177g. 1200rpm, 847fH]) . fKi# (44g. 600rpm, 8 43fH]) & L7z, #liti#%, PRFZ 6 V= /L7 L
— MIHERE L, 37°C T 1HM#E LZ, TD%. 2ml ® o -MEM Z 1%, 2 HZ 2ml O _EI§EIL A
2 BT o7, E L7z B % FBS (2D | &R O MIENKS & L THEM L7z, PRF IZEEOF A
A URBUCEE L, FCH TGF-BEAENHIMNT 5 LV @GEns, i D 1 R L U2 4
K% o PRF 128 5 TGF-B &%, ELISAEIC X VHIE L, F7o, b ML L0 et
BRI L B AT o 7o, MBS R 10~15%FBS, 10~15% Hi# PRF % 7213 10~15%1K:# PRF,
BEV1%PSA ZiRIN L7z « MEM A U7z, MIREEGEICITREE A Hvy, IR R 6cm, L
PERRFUIREIZIE 10em OGN A M Uiz, MIfR% T 1} 105 o e s oo
& U, PIMIEG AR 2 0 MR RE & AR aE 4 bl U, 2 ARk
BB ML 2 ~ 3MITo 70, FHE%IL ALP Beta, 7
UVHV by R, 7xray P REaEBIRY T LA A
PCR iEZ 7= ALP. Coll o 1, Runx2, Osteocalcin D3,
EHEICL D BEMEREE TR L, 72, 3R %I~

2—H A FA M) —%1To 7, == ——ra
(R MRIVIEIE 20T T DPSC X AROBIET | s b e ol il

o, BIFEREIC SV CIL, FBS B30 & it L, PRF k4%
FEOHIEREPMER N WD Z e ahoTe, (K1) 25T T
DFERHIL DDA D T= DI ATl 7 m—H A N A RV N ,
— T WP OREEAICB N TH, CD29, CD44, CDS1, pragsiagbliag il ikt eliie
CD90 I3BtE. CD14, CD34. CD105 [ERat: T v fidezsp | ™o i 1 1 - il
AR SR LT E R Z &z, (K 2) ELISA e B R g e e U
W I CHIE L7z TGF- B &4 fkid, *hifi PRF LY & (K S -
PRF 1< . 1R & bl LC 2 4 MR o3 2 | B2 78— 9 AhAbU—Ic S DRt ERE
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FCHD (K3) ZEnmhole, Riz, HAMEFERICEHL UL, 3V T rosrb 273 3R
HIZ3RWT FBS Figkhy &L L~ B2 R LIy, 13 o FV TR ISR O 2o 1o, VT
% A4 2 PCRIEIZ X A CTlX, ALP. Coll a1, Runx?2, Osteocalcin DIEBL&EZ J~7=, EIRRIC X
5738 DA, FBS B2l & b PRF BB ICB W T R AEBEONZ R, (K4)

(B2R) BEREICB WV TSRS hIc =478, FBS
B, ol PRF, 1K PRF OIEIZEN-o 7o, £, Alluss
PEIZOWTIE S HEE BICH O DR EZRZRO RN -T, W
A MIA UEREITPEE MRS < ZhudiE LR
FEIZ XD REOETIIR VN EEZZ LD,
FMEFHEREIC OV TCIT FBS BEL W PRF BEO T3 E < |
PRF M COFEROZIZIIBERFT OV A A o EH &
DEPBEFRLTNWDEEZXBND, YT VA L PCRIEIC

[2W Staining] ~ ALP ALZ Kossa
X DT COP~—T1—Toh % ALP & Coll DFEHRN oRFD (] X
5. {X3E PRF O 5 230# PRE X0 &8 bR FNENS QQ <
R VAL $0 .
FHIC L 275 2 VMR MIFIC s @ik E T T | PRROLE] § &=
WB AR E 2 BRI, A% T ABERRL, By
= = GgeEs S N N s | /N
IEJ%@*%E%#%@ LTw<, %7z, PRF E}&H%@J&ib@}g - DO
IZHOWTIE, E# (710g. 2400rpm. 8 43fH]) LAKE L D
Bl b7 TETH D, B B
(k) N e ol oW
1) S Gronthos,M Mankani, J Brahim, et al.(2000).Proc s ‘ | |
Natl Acad Sci USA.97(25): 13625-13630 I | | I I 1.
2) J. Choukroun, S.Ghanaati (2018).Eur J Trauma PRF® - : : :
Emerg Surg.44: 87-95 - H 1 I : |_|
PRF®

3) Ayano Hatori, Daiki Yamakawa, Sarah Al-Maawi, et
al.(2023).Bioengineering(Basal).10(10) :1196

-83-

[TGF-B]

PRF®

PRF@ PRF@
10000 i e
fo w0 5000
4000 1500 %00
’ M1h  L1h M24h L2 ¢ M 1h Lih M24h 124 M1h  L1h  M24h an

B 3.ELISA (EIC K HEHT

R4 BLBELIN)TILEALPCREIZEDE

il




46. SUARAETNEANWEZEY 22T 4 v 7 AR XD HiISL RIS SEREE 0O fif B

TR L2, a1, fiEERRAN 1 AR TSR
(VEBREVMINITERT, 2 IR AR IR 2

(BRY]  DNA AFNALRE X M EMiR EDOT Y = 2T ¢ v 7 ZEIEITERREFIEICEE TH Y |
ZTOERITRBICHELS BEET D, BIMRETIX, B X M BRI TH S UTX (Ubiquitously
Transcribed tetratricopeptide repeat, X chromosome) D BN ERICHO LD DV, UTX (% X Yefai
HkTho ., YYEMRIZITZOMMIIARTH D UTY (Ubiquitously Transcribed tetratricopeptide repeat,
Y chromosome) B FAET 5 A3, RN AREIZH W T UTX BRICIZ T UTY KAEBRHESNTEY,
UTX/UTY ORI KM L TR IZBE G LT 2 laetEd s, AR 332 2B IC/ERL L 728
T~ 7 A KONk 2 - C L BN RIERREIC 31 5 UTX #RER KO B 5- & fig B 4
L2 LHAMET D, BoONE/ERIT AZEZ SO MNEMERICBT 2 Y27 4 v 7
ABEBNC X DI CH TR L b7 630, ¥V R T 4 7 AEBRSZT O TR OEA 1%
B 235 & LT FiBlRIEIEOBRRICE N> Z EBHIFF S LD,

(FiE) AZBEREORBIZEH T 2 UTX OERRIEL OG- 2B 52NN 572012, BRZIREREIC I W
T Utx & Uty OmG 2 XIS E BB FUAE~ Y 2 (Utsd, Uty”) 2ER U7, F7z, miZiE T
po3 DEENEHIZE Z D720, HIEINGEIER T TH D pb3 & ~T G TREIELL~Y TR (p53)
ERBLL, Utdd, Uy, ps37 ~ U A %AF LTz, 61T, RIVIRCRIEAE 2 2 & TR IR D
RAELREISEDLLINTWDEENEZ 89 Bl b5 Lz, Utx3 X Utxd ~ U ARISL IRk
IZH\ T, RNA sequencing (RNA seq) 35 X O Gene Set Enrichment Analysis (GSEA)IZ X % Ha#E) 1

RFIRAT 24TV, Utx RRDSRINE I FIE N AT TR B2 5 L 7=,

(FER)  IDIT Utxd, Uty ~ U A% AW CTRINLR A RIE T 2 MBI L7223, 2 O~ 7 AITRIZIR
FEAEFAE LD o7, WRIZ, 2O~ DA 89BN S EER%Z 6 » ARG Li-& 2 A, ARk
BNIEENBIEZ SN, F7- Utd, UtA, ps3~ I A5BE L= A, 77 AR CREEICHII
BRSNS BlE SN, £ 2T Utsd, Utyd, pb3+ <7 X289 b s a2k G L& 25,
Gleason score = 3+3 OFINIFEOIIENBEINT-(K 1), X HIC UtxtB L O Utxd ~ 7 AR IRFEAR
12817 % RNA seq . GSEA OfER, UTX O KE2 DNA HEEERKE 2 G T2 L2 /RH L,
DNA & ~—1—Td 5 YH2AX (2K 2 HUiA THRET I IRFRR 2 oot eta L= & 2 A, Utxd,
Ui, p537+~ ™ AT, Utxt, Ut pbs3++~ ™ AITH~_T DNA BIEDIEEICET 5N L <
EE LTz,

(B22)  WEICHE SNTRNIIEET LV~ U AT ps3EREZENL THERSNIo~ 7 A%, pss3%&
FL L B2 PTENS Rb7¢ & ORFEMHIER T2 AR S TER L TV 2, HEEE L, AR 52
1) Utx KRB I Uty X, pb3 ~T O~ 7 AZ@EBRZES L CRINIEET L~ 7 A DIERR
WP L TERY, BV IBICB T2y 2327 4 v 7 AERET VL L TIHRTHIH TO~ T A
ETNTHD, ZOVUAEFEHTLHZ LICED b MRINZAREICITWER 2152 2 E 03T 5,



o, UtxtB L O Utxd~ 7 AFISLIRFERR I 36 1 5 MEFEA RS TR OF R, UTX K 2&72° DNA #{E5{&
EROBRTIZHE L TV D RN RSN, A%IIASEEONTHER G, UTX KREFIZIEICE
W, A7) 772 8D PARP [HE 3K (poly ADP-ribose polymerase) 35| D 2h 52 Kk L T <,

(hfam)  ADZBREIEEMAE . UTX REDNTLH L TWD EEZbND, AFEICE>T UTX BLD
UTY O#REDH & 22 7240, UTX RS UTY REDBH LN DWIREFEUIN TORETH | FIEH
WD D72 N D W REMEN B 5,

X 1 X 2

(A)  Utxt, Uty>+HFD (8M)  Utx®, Utyd, p53+- (7TM) A
- N By

Immunofluorescent | (C)

% staining of ventral prostate
Ute Otyko

|

3 6 After radiation
exposure time (h)

Radiation
(15Gy/mouse)
3h

Utk Utyxo

3h
Hoechst YH2AX Merge

After radiation exposure time

PIN (prostatic intra'epithelial neoplasia) Hoechst vH2Ax Merge

After radiation exposure time

> 20'10°
(B) Utx, Uty2, p53+- +HFD (4.5M) S z
- Ki-67 stainig | & e
o o é © % 1.0°10°
Sy g
5, g o510
s X T e
= 3 ,r s - & k% p<0.01

Gleason score 3+3

1. TVRAIER HE & Ki-67 £&

(A) Utx”, Uty"+HFD (8M) U, Uty”, p53"" (TM)R ™ R CILRTIIIE £ R NIBB A # 5N D,

(B) Utx", Uty”, p53” +HFD (4.5M) Tl Gleason = 3+3 DRI RED RENH DN, Ki-67 26 TILEBBTO B MM
DEMHAHLND,

2. T RAILARAABEC I 1+ 5 DNA B 5 EEHEE

(A) x—<. TORITHEHR (15Gy/wHR) #RETL. St 3RM%F -3 6 BREICHIIIR Z R L 1=,

(B) #i YH2AX k1= £ B Ut', Uty’. p537" v RB& U UK. Uy'. p537' I AR RER LA,

(3R
1) Van der Meulen J., Speleman F., Van Vlierberghe P. (2014) The H3K27me3 demethylase UTX in
normal development and disease. Epigenetics 9(5): 658-668
2) Wu X., Gong S., Roy-Burman P., et al. (2013) Current mouse and cell models in prostate cancer

research. Endocrine related cancer 20(4): 155-170
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4 7. RIEMIGEBICBIT D B A b Ui A F U kEESE UTX O&E

AIRFIESE, AT, HEREE, AmHTEE
(SZBREN I FERT)

(BEW)  EBBERBESZ 1 — U RmIc &k S b RIEHE B (nflammatory bowel disease, IBD)I&
EEFIZZWERMEEETH Y . BOREERBICL AP PEE SN TVD, T4, CD4*T Hifasr b
FENZBNWTZE Y =27 4 v 7 RF OGN BN ER D | B ORERE L ORFEMERZ CHESH
TWDHDD, TDOHNTHEIX A2 SR80 Y, RIFFEIL e A b Uil A F /1 bEESE UTX (ubiquitously
transcribed tetratricopeptide repeat, X chromosome)® H C 5 BIZIIT HEEIZH ST L, #r
HIBRIERRBEOWBRE BN E T5, AL INE T~ U A A CREEBFEET L2 T, UTX i
FAEMERIGR DRIEIC EE R EE 2 RZ L TWD I EEHALNIC LTS, ARl B O RBICE T
% UTX @ Treg HERE~D AT OV TR 7=,

(HiE) YU AR COREREFEET LV E L TRERE~Y U A(Rag2/ 112rb /)T, naive T iz
(CD4*CD45RBrishCD25) B AT % Z LI L 0 RIBRZFIE S5~ 7 ARIEVERIBRFHEIZRET
Vb ZORIEMERIGRFER FERET VIC Treg Ml % naive T flifid & [FIRFIZE AT 5 & FRBFIED N
fil S5 v AT L& HAWT Treg OEEREZ3F M L 7=, T Mflaks il UTX 2 XK L7z Utx (cKO) ~ 7
Ablarv o=y AL EREL, B Y —X—%H\T naive T il & Treg #llin 2 BEHL
L. BpAM naive T fifd & BpAR £ 7213 cKO H2K Treg flifd 2 [RIFFICE A L CTRIEFIAE O Il F%RE
bl L7z,

G5 947 naive T Ald & BFAER £ 7213 ¢cKO H 2K Treg flifld Z 08 K&~ 7 A (Rag2/ T12rb)IZ
FIFRFHCBA L CRIERIEOMHISREZ LR L2 & 2 A, &5 5 b RIEMRIGR OMFIA RO Hh
HZEND, Treg MIFLDOBEREIZIT AN 2N ERA LN E o7 (1),

(552)  RIEMERIBR OIIEICITNGE 1231 D Thelper (Th) S&23B5- LCw5, Th i Thi,
Th2, Th17 725720 | EH OGE TIIRERIS 2 6l#4 2% regulatory T cell (Treg) & D T/NT A
DMRTZAV TN D D3, RIEPER NGRS Cl3Z OFIERE 2 GE L T ¥ | Thl17 RUSDTLER I HiL D,
AElL BpAR L ¢cKO H2k Treg M IIMERED ZRITINZ RGN ER D | £72, Utx ¢cKO Xk
® naive T fifigiT = > h v —/L~ 7 ZH ¥ naive T Mz 2 b~ Treg ~O b3 LT 5 & iz, Th17
~OMEIEETTT 5 &9 in vitro OEBRFEREZHTND Z & n . KIBRFEHRIZE G5 Th17/Treg
DINT U ADFENNZL DD EZ 2 LI,

(#im)  Utx cKO H2RO naive T Ml Z KNG RIEIE 2 #1925 Treg Mifld~DbiFE3 T L T
D12, FEIRNFERICEIR Sz & B 2 B, UTX X Treg Mg~ Lk c BB a2 Ri- LT
WD ZENRHGLNE 22572, naive T #llf % AV 7= RNA-seq (2 & 2 A &SRB 2170, UTX
DRI L » TEENT 58 DORIER., GSEA(Gene Set Enrichment Analysis) % VT, &AL -
AIE{E L7z pathway 38 X OV ORI B 532 K 7 DR Z1T T2\,
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1. Utx-deficient as well as WT Treg cells similarly prevent colitis
WT naive T (CD4*CD45RB"9") cells and Treg (CD4*CD25") cells from WT and Utx KO mice were i.p. injected into
Rag2™"Il-2rb™~ mice (3 x 10% naive T + 3 x 10° Treg cells per mouse). (A) Body weight changes after injection of naive T

and Treg cells, (B) Colon length. Quantitative data are shown as the mean+SEM. *p < 0.001.

(3R
1) Ray G. and Longworth MS. (2019) Inflamm Bowel Dis. 25(2): 235-247
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4 8. BMlIZHIT D R Ui A FAEESE UTX OMREMRHT & B C g IR~ 5

TR RRAN 1 SRR ESE 1, )| B 2, ANRERE L, AHTEE 1
(VEERENVDNIIERT, 2 ¥ B ERETIET)

(AM) BRERFEIAZMETIREEZ2 Lo 8 A H3 @ 27 ZHHOU P UFEED N Y 2 F 1L
(H3K27me3) O BiilfHliL, B Mfa o L-CtE M ORERHIC B 5372 Z g s D U, £7- . H3K2Tme3
BB LT DR PUBATF AR UTX 1L, BB EEREROBERZ R E T 5, HELCIEBRED
JRKEEFE L ThEbIL, ZOBFIL, SHEICHEY OF CRERBLZRIET 5 2, &2 Tk
X UTX © BAMIfIZI T DHERE & B A RERIE~O A 52 a7 57290, UTX % B Al 2
WCRKTDZEMAlfelaryT o at /v 77 ok (KO) ~7AZ{ER L, B flfaiyib s B R
PEIRISIE T % UTX R D B L HBF LT,

5k =v br—b L Bifake) Utx cKO ~ U A7 b S & Plgiiie 2 HEg L, 7 e —3
A b A M) =K DR~ — 0 — T 2 %0 L. B MOS0 EBBEC BT 5 UTX RKRDZEZ MK
AELTce FTI Y B NI ENRTFRET Vay ReffEd 52 & TERIIA Oz ik FiE K
EHEL, BRERORAaT Y v IfEREZ 2 ba—L L BHIIRFRREY Utx cKO ~ 7 A TH L7-,

W8] 7we—HA FA M) —IZ KoK E~— I — T Of R, UTX RKIZK Y, FlEf o CD5
Btk B-1 filifa &l B a0 LT 0 Mg o IgM SR &8I L THD 2 E BRI LN E 7R
>72, (K1), B+ ClX Large preB Ml DOEI G NEEM L TWA Z ERHA LN E o7, (K 2) 72,
FEHRAH ORI ERRZFE L UTX REV T R Fary b —b~vw T A ZHig L, HOmRERE
JEROFEFMER A R Sz, (X 3)

B Cell (B220+, IgM+)
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S 2 |k S
1] o 0
e S Ra ctrl KO

1. B #RE4EE A UTX cKO v R IL &g ) CD5 51 B-1 #ifasmEh o IgM HuixEHEMT 3

Large-preB cell

* % ;p<0.05

K

0.8

e
@

% of total cell
Cell number
(x1046)

°
IS

o
Y

o
o

Ctrl KO Ctrl KO

2. B R4 RE UTX cKO YO R(ZEREF D Large-preB MREDEI S AEMT S

-88-



—Ctrl_1 s s e s Sl S
— Ctrl_2

-==KO0_1 RESy S - ¥

EAE Score
O B N W Hh U1 O N

1 2 3 45 6 7 8 9 1011121314 15 16 17 18 19 20 21 22
Day

3. B MI4FEM UTX cKO YO RIIEBRM B C A EMIKEE R AN ETMERIZH S

(B 04 B Mila<° B-1 Aifaix T Ml AR FR 22 GBI BB e 2 R Z L3 b
THY, M IgM OFERMHBIFCTHH Z ENMBND I, T2 2 b OMIIE A B I I
(ZBIO 2 AIREMEDNRIB ST D 9, B THEN L Cu /= Large preB ffifdix, BCR signaling 23K
DREAAT » FNHEITT DDITHNETH D 9, LLEOREREN DS UTX KKIZ X > T BCR signaling 23
L. ZORREMN L 725084 B Mild<> CD5 Btk B-1 MifaAs B O o i AR O M2 B 5- L T
% AIREE D R T,

(fiam)  UTX 13 B Aifa 0 bEHlEICBI S LTl Y . ZOMGEIC L 0 A LRk BIERICE L KT
K

(3R]

1) Guo M., Price MJ., Patterson DG., et al. (2018) EZH2 Represses the B Cell Transcriptional
Program and Regulates Antibody-Secreting Cell Metabolism and Antibody Production. J
Immunol. 200: 1039-1052.

2) Stagi S., Gulino AV,, Lapi E., Rigante D., et al. (2016) Epigenetic control of the immune system: a
lesson from Kabuki syndrome. Immunol Res. 64(2): 345-59.

3) Appelgren D., Eriksson P., Ernerudh J., et al. (2018) Marginal-Zone B-Cells Are Main Producers
of IgM in Humans, and Are Reduced in Patients With Autoimmune Vasculitis. Front Immunol.
9: 2242,

4) Martensson IL, Almqvist N, Grimsholm O, et al. (2010) The pre-B cell receptor checkpoint. FEBS
Lett. 584(12):2572-9.
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4 9. The effect of high-intensity focused ultrasound irradiation on tumor volume reduction in a

pancreatic cancer mouse model

Toshihiro Yamaguchi, Shuji Kitahara and Ken Masamune
(Faculty of Advanced Techno-Surgery, Institute of Advanced Biomedical Engineering and

Science)

(Purpose] The purpose of this study is to evaluate the effects of high-intensity focused ultrasound
(HIFU) irradiation on tumor volume suppression in a pancreatic cancer mouse model. Specifically,
we compare the efficacy of two HIFU methods—Continuous Wave (CW) and trigger Pulse Wave
(PW)—in achieving tumor volume reduction, and investigate the occurrence of an abscopal effect,

whereby localized HIFU treatment induces systemic antitumor effects.

(Methods] A mouse model was established using KPC cells derived from pancreatic ductal
adenocarcinoma. These KPC cells were cultured in Dulbecco’s Modified Eagle Medium supplemented
with nutrients and injected subcutaneously into the thighs of 5-week-old male C57BL/6JJc1 mice.
HIFU treatment was performed using a SONIRE device, employing two irradiation methods: PW
and CW. HIFU was applied only to one side, with three 10-second irradiation sessions. Tumor volume
was measured using digital calipers over a 14-day period after cell transplantation. Changes in
tumor volume were recorded on days 0, 3, 7, and 10 post-HIFU irradiation. Mice were divided into
three groups—control, CW, and PW—with tumor volumes compared across these groups to
determine both immediate and prolonged effects of HIFU on tumor suppression. Statistical analysis

was conducted using JMP PRO 17 software, with significance defined as P < 0.05.

(Results] Tumor Suppression on Irradiated Side: Significant suppression of tumor volume was
observed on the irradiated (right) side in both CW and PW groups compared to the control on day 3.
PW showed a stronger suppressive effect on tumor volume than CW.

Abscopal Effect on Non-Irradiated Side: Tumor volume reduction was also noted on the non-
irradiated (left) side in both HIFU groups, indicating a possible abscopal effect. However, the
suppression effect was more prominent on the irradiated side.

Tumor Volume Changes Over Time: By day 7 post-irradiation, the tumor volumes in both CW and
PW groups started to increase, reaching levels comparable to the control group by day 10. This

suggests that the tumor suppression effect of HIFU was temporary.

(Discussion] This study demonstrated that HIFU not only induces local tumor suppression but
also stimulates a systemic immune response that can affect distant, non-irradiated tumor sites. The
PW irradiation method showed a stronger tumor-suppressive effect than the CW method, indicating
its potential for enhancing systemic antitumor immunity. Combining HIFU with immune checkpoint

inhibitors may offer an effective treatment strategy for pancreatic cancer. Future research should
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focus on elucidating the mechanisms of the immune response induced by HIFU and exploring ways

to translate these findings into clinical applications.

(Conclusions] HIFU treatment, especially PW irradiation, is effective in reducing tumor volume,
albeit temporarily. The potential systemic antitumor response, as indicated by the observed abscopal
effect, suggests that HIFU could be integrated into broader therapeutic strategies for pancreatic
cancer. Further research is necessary to explore combination therapies that could sustain the tumor
suppression effect, making HIFU a viable treatment option for advanced pancreatic cancer. In future
research, it is important to elucidate the mechanism of the immune response by HIFU treatment
and explore the path to its clinical application. In addition, this study has several limitations. First,
since the mouse model used was limited, it is expected that the effects of HIFU treatment will be
examined in other animal models and humans, aiming for a wider range of applications. The results
of this study show the potential of HIFU treatment and strengthen its position as part of future

cancer treatment.
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Fig.1 Tumor volume and tumor volume ratio in each group. (A): Tumor volume up to 10 days after HIFU irradiation.

(B): Ratio of tumor volume before and after HIFU irradiation (days 0 and 3).
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5 0. Psychological Stress in Pregnant Japanese Women who opted for a Labor Analgesia

Yukie Iizuka
(School of Nursing, Tokyo Women's Medical University)

(Purpose] Women in labor experience intense pain. In Japan, some pregnant women choose labor
analgesia to relieve this pain. This study aimed to assess the psychological stress levels in pregnant

Japanese women who opted for labor analgesia.

(Methods] The participants included Japanese women with singleton and term pregnancies.
Exclusion criteria were as follows: unmarried status, age under 20 years of age, history of cesarean
section or instrumental delivery, previous stillbirth, or previous delivery of a child with disability.

Psychological stress levels were assessed by measuring concentrations of chromogranin A
(CgA) in saliva. Saliva samples for CgA analysis were collected using a Salivette® at two time points:
before labor onset and within 48 h after delivery. The saliva samples were stored at —80 °C and
salivary CgA concentrations were analyzed using the Yanaihara Institute Inc., Shizuoka, Japan,
within eight months after collection. The salivary CgA concentration was expressed as picomoles per
milligram of total protein (pmol/mg). Descriptive statistics was performed using Microsoft Excel
2019.

This study was approved by the Ethics Committees of the Tokyo Women’s Medical University
(No. 2023-0044). A detailed explanation of this study was given to all participants, and written

informed consent was received. Clinical practice was prioritized over study, consistently.

(Results] Saliva samples were collected from four participants receiving labor analgesia, including
two primiparas and two multiparas. All the participants underwent labor, either induced or
augmented with oxytocin. The mode of delivery for two participants was vacuum-assisted vaginal
delivery.

The salivary CgA concentrations (pmol/mg) before labor onset and within 48 h after delivery

were shown in Table 1.

(Discussion] The salivary CgA concentrations before labor onset were higher than those within
48 h after delivery, suggesting women may experience high psychological stress levels before the
onset of labor, even if they choose to undergo labor anesthesia. However, the small sample size and

use of convenient sampling are limitations of this study.

(Conclusions] Salivary CgA concentrations indicated that women receiving labor analgesia also
may experience psychological stress before the onset of labor. Hence, it is essential that midwifery
care reduces pre-labor psychological stress among pregnant Japanese women who choose to undergo

labor analgesia in Japan.
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Table1. Concentrations of CgA in the saliva of pregnant Japanese women who opted for labor analgesia (pmol/mg) (n = 4)

Participants ID Before labor onset Within 48 h after delivery
A 4.0 2.1
B 9.8 4.7
C 9.5 5.0
D 8.5 3.3
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