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FERERARBELCE (ALS) BEQKEBRMN/NMEIZEITS
ARV EHEBOREEOEZD—LIERIEREICK S EIL
—ALS fRRE & AR A D =X LDORER L fiRH—

BERBRTHAEERR) b—TF v 2 —0EF X2 B2 —R/i#ER WYk BERAKR
FEFIABTHE - Bii) . BIERBAKRTFET b FAEOEE AR, BEER R BT S5
WREEBEEEAR 7 =7 OFK 15 FeTHEEdR WFRY R« BERBR PR AR HE - 5T
AT 72 D ONCAIMENE AR ASEE N AT LY a VERIFE Y v 7 — O =6 ey
=7 N =X =50’ L—T 1%, v =n— Ui (ROPI; % 1) OF 1/Ma FHE
A3 ERER (ROPALS 38R ; 1 2) I3 L7 Z=matE g i biE (ALS ; 1 3) B Hkoim
K72 b N MFERER (CSF ;5 vE 4) IZH Eh2MasMa (EVs; 11 5) (2B 2 2 /37 8l
X DRI DO REFRI T B 21TV, RIS EVs D & o X 7 RN IVEME ALS (SALS) HE
WCBWTHEE E R b 2 b 72 TR 72 SALS JRREEITICE W T H [RIERICE 2
52 &, ROPI#EHIZL o CZoZ Ml SND Z 2RI LE Lz, MAx T, ALEZRENR
i GPSC; 1 6) Mk 7T A b4 b (iPast; £ 7) &= W28 LV . ROPI 25 D2R-CRYAB
FREE (T 8) &\ O MR ARIE 2 il 9~ 2 REIK A VEMEL L TV D Al REMEDS RIB S VE LTz, S BT,
B EET L (9 ZHWEAS A= —RRIZL > T, PHR TS RIZTRZETICB W T
FREHEIND X RV ERZENENRIELE LT,

EVs I%, 13& A EOMAEFED S MiE<> CSF 72 & DIRIE I S v, X X7 B0 8
ZRNELTWD Z &L MR OAEERYEREIZED > TWa &SN TE Y | EMEERESC SALS
72 EOMREMRERBIZBWTRBNDHFEONSA A ~v—I— L LTOAHENP#EES N TVE
T, L2L. SALS IZET 2REF SN 72 EV Z LR 7 EHRSe. T#% THIICB W TH A
INA F ==L L o TWERATL], F72. ROPALS FERIZ CTHAEMETTINHIZh R
RS- ROPLIZE D EV &% U X7 EMBREGITIARB T L, Al KFRAFZE 7 v — 713,
ROPALS kgD ) )R— A T A L —3 3 F/UIF%E (reverse translational research, rTR ; 1+
10) & UCARBIEZATV, BRI B HORIKIR 2 W o /@i 72 BV & 2R 7 BB Z i~
INLERALMNMILE L,

Z OWZERARIE. SALS HifiE & ROPIIC K VR A =X L D%k P 52N L, SALS O
BPRCVTERERIS IZ B W CHERM A TH D L B F 3, AWFZEARIZ, 2024 4 7 H 12 AF%
7 EF (HARRE) 12 HARIE - A ES2 (Japanese Society of Inflammation and Regeneration
[JSIR]) DAKIERSEE Inflammation and Regeneration 5512 H# SV E L7z,

1. RWFEOARA > b

- M 72 & NS CSF % 5 L 0 B MAIC, SALS B X 0 SIFAOICERI L, EV & 37 B
EEBNICERLE L,

- SALS f# fi3k EV # L <7 BHRIT. fEHFD SO L L TRIEICE ST 5 % 2 BRER -5
L. # o\ B EEBAEICB 532 2 LR BRI L CnvE Lz,

- SALS #BEIZH T DR e EV & 87 B IT, EFE-SALS BF R TR b -2k
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R —E L TW\WE LT,

- —J7 ROPI 1%, % &-SALS BE LI T 227 & QNS SALS BE I T 2 BIFIHA b2 i
HILE LA,

- iPast Z VW 20F7E12 & > T, ROPI i% D2R-CRYAB #%£1 & 'R 2 Ak S E N BB 72 R % &
TEHALT 2 2 & T, EV X U XV BERELZBE L D e R S E Lz,

R EEE T TN E WA, A~ — D — BRI L o T PR TR S NSRBI W AR L HEE
SNDHE NI EHEEENENRELE LT,

2. WFFETE

EVs 1%, 13 & A EOHMIATED D LiE=° CSF 72 & ORI IS/ S 7v, WIS Z o 37 B0 72
EEHLTWAZ e, MfaMOERYELREICED TWA E SN T, EEEESS SALS 72
EDOMREMIRBIZB W TRB~OFENHEE SN TOET, LLAeR5, SALS IZB1) 5 RREHY
MOMEFER 72 BV Z X7 BRRIZ L < oo TV ERATLT,

F72. ROPL |, F—s3I> D2 (D2R) BHART I=AF (JE11) T/—F VU RIHHEIKE L
THOWLNTWDEAT, BEERZBRFE LA FHEICBV T ALS B#FH¥K iPSC X v Ek L
7= PAGEE = = —m > (7 12) 2V 1,232 iz RE LRI v I A7 V—=v7 (3
13) 2 XV [EE 7z ALS B EMZ CTF (Fujimori K, et al. Nat Med 2018), ROPI ®»% 1 /1l a
FHERTEEIRER & L C, BERBRFEFBARFEE (W) L oXFEMEDO L & 20 4D SALS
BEEZxIG L L7z ROPALS BB T E Lz, ZOfER, ROPI X SALS BE 2T HIRAEHEST
AR T2 R0, ROPI (28175 ALS {6 E L ToOAMERRBINE Lz

(Morlmoto S, et al. Cell Stem Cell 2023),
HFRIBFFE 7V —7 1%, SALS FIE 72 & NS 28T % EVs D% 550, SALS JHRED PR
@aocmewwmxw XAM%%E%&LTIWH&S%%LﬁMLtZW%D&mS$%i
0 ik 72 5N CSF Z R ERIL L, EV ICEI DA & 2 7 BRI Z T L & L7z,

. MRS - AR
(1) SALS [JBEHK EV # X7 E RIE, EEEDO LD LR >TnE LT,

Mm% EVs (serum-EVs; sEVs ; {£14) & CSF H3k EVs (CSF-EVs; cEVs) 28\ T, &1

TN E T 2 X7 ROV T uniform manifold approximation and projection
(UMAP ; ¥ 15) fgiraiTo72& 2 A, sEVs & cEVs i3I R&E < Bg-oTW— 5T, &t L
SALS BHEHEDO 341 sEVs 72 5N cEVs OB RN TENENFE 2> T L Z b L7 (K

1A) .

W, WEHEEREE ROPI A# 50 SALS FBEHED sEVs & cEVs O % VX7 k& i LE L
7= (K1 1B) , sEVs & cEVs O 5T SALS BRI WT LA Le & v N7 EREL, Ml - @FE
BB EBELTEBY, WD LY o\ VERIET 7 F U EESH V87 B S B L B
WELE (K10) .
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3 LA a PLEC
f’ﬁi cEVs sEVs ° ‘ﬂ - X CYBSRS ~ amigs /THBSS:BG
o YL - 10 _. —ST3GALE!
RAB2A - \
I;‘-; SALSHARSEV SALS (0w) SALS (0w) " ] ﬁ FN1 PPP1R9B
[ A saLsaw SALS (13w) ﬁ%%m*CEV =
by »E A 5ALSUBW @ SALS(4w) T
’: ’fi* o ® 5418 (36w &
< . ® SALS(18w) T
[ 5 E - ! n=045 samls. ¢
» = 5 3 [ 6
2 REV UMAP1 log, (fE3EZE L)
[SALS / BEE ]
C SALSTLH k- REERICEEL T o2V 0K E
EZR
B4GALT1, C1RL, C4A , C4B, C8B, C8, CD14, CFH, COL6A3, FBLN1, PROS1, SDCBP, 4 —_ =
/ SEVnCEV SERPINA1, SERPINA3, SERPINAS, SERPINA7, SERPINC1, SERPIND1, SERPINF2, SERPING1 m 20
R Rt finI=BIEL T LS 2o S B EE N minee1 SR nRp2
SALSG) APOL1, CNDP1, EFEMP1, ISLR, MINPP1, OAF, PGLYRP2, QSOX1, SVEP1, TGFBR3, TTR Q‘ 8 I
SALS®D EVTHEA o onasca, G TR
SEVTHEAN € B ° ~/ -
SALS T TOFLEE- S VAREERRIECEELTVEEL IR = yd \ HLA-A
k ACTN4, ARPCZ, ARPCA, CFL1, HSPI0AAT, HSPOOAB1, HSPATA, MAP2K2, PFN1 = 4] HAPAS SasMD
sEVNcEV FOFUEEICBELTLSELSOHR g 2
ACTN1, SPTBN1, TXN _0 e Th.ul ®
526 3% 60 AN BEREEEREICAEL TV ARV OB I oln=884 s
SALSU) CALR, DNAJC3, GANAB, HSPAS, HSPAB, HSPD1, LMANZ, NECTINZ, P4HB, PDIAZ, UGGT1 3 0 3 6
SALSD CEVTHD HRIZBSELTLNB 5 B log, (fE%E 2 1L)
- AARS1, ARHGDIA, CBLN4, CETP. ENO1, GNB1, GSTP1, IGFALS, PCYOX1, PGAM1, PKM, g2 =
sEVTIgM RAB14, SCPEP1, SLITRK, YWHAZ [ SALS / @EE ]

X1 fEFEE 725N SALS JBFHK EV & VX7 B O Ll

A. UMAP it O R 2 = LTz B X4,

B. sEVs (EE) 725 ONZ cEVs (FE) 2B M E-SALS A OEHER, 471y MI¥
VR EFR L, Ml -logio B HA L7 TR PEA . BRENIE loge 2542 U 7= {5321k (fold
change) #%&7, 728, IMiF EBRIZLIEDOK THEME DA 7 A MITXAILTWET,

C. sEVs 72 5 NT cEVs @ SALS BF B EVs THINZRW LA L T2 Uo7 EREZ IR L T-
RUK () b BFNNTEAT IV IEEND X NI EROY AN (F)

(2) SALS BF BT 25 EV & L8 7 BRI 2 L L E L=2Y, ROPI #5012 k- T¥4i%
AL IH S g Lz,

ROPALS #RER TlX, 184D ROPIHEE T4 T T BRI DIVE Lz, KT TIEX, 77
TARBEOT —Z M LT, EV Z L 87 B ORI 2T E Lz, 7T BRBEICEIT S0
HE E{Y T TR D EVs ND X L X EDEZFARIIKTT D27 A Y v 7ok 2 Hv
T, KX B0 A TREERICHEM (K2 A, BRG) | TREEIIET (M2A, B#HEMR) )
MRRRFEIZ i) 28 b7e L (X2 A, BIK) | 3 2D N—1Z58E L E LTz,

WIZ, ROPLEEIZBIT D 2N oD X R BROEE ZFH~E Lz (X 2A,B) , 77 BREEHIE
W THRRFFRICEE N U 7= & > X 7 BRI ROPT B 502 L » THNAIHI S, £z, BRI L
722 R ERIE ROPL B G Lo TR IR s vE L (Wt P<0.001) ., — 5T, [f
BRI BRI e L) & LTSN X 87 B EEL, ROPL 2 GIC L AT E A ERD
LbNFEFATLE (sEVs T P=0.7154, cEVs T P=0.4247) ,
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A, B .

- Fo5RBIZE TS 0HERS ROPIHIZHE [T HEFRHETS T3 ERBICEB 1T HEI MRS ROPIEIZE 15 FA0HERS

2| 2
- || 1 1 = n =260 _ 1
2 . R 8o R Do <
g° - g0 - 5. £ N,
g, . 2. ER g
§-7| e E;‘(_} \ 7 * §'3 n=51 g']

| n =481 e d -

o 3 5

& E\s nﬁ\@ 69@““ 5\@ & @\@x w"'!\\@ Bﬁf\@ @_&\@ & "?\\@‘ s,\@\ & & &
75t B vs ROPIZ 7S5+HKE vs ROPIE
FEEMIZEM: P<0.001 FEEFAIZEM: P<0.001
BEEMIZET: P<0.001 SEMICET: ~£<0.001
EEMICHBMERLGL: P=0.7154 FERNICHRMNERLGL: P=0.4247

X2 SALS HEH K EV & o3 7 B AR O B Hri

A B.EVsIZBII KX L R VEOERERLTZT T 7, MOVBIIEY X7 BOHBEEZ R L, KW
PRSI BIT 2 PSR 23, 77 B REHCB T 2RI D 7 Z A2 ) 743871
EONWT, &BTOX U /R7E T TREFCHEM (X2 76) | TREEMICET (X2 F6) |
FRREREIC RO b7 L (K2 K () | 83 OD I N—TFIChEENT-, 78R () &
ROPI Bt (7)) THTTRLTWD, ***; P<0.001,

(3) SALS #1232 ROPI #5612 L 0 . SALS BEICEB T A L 0770 b ONTRIEFZAL,
DN ELEG R BRI S v E LT,

ROPI #5010 k5 2 o R GBI EZH ST B0, £3T7 5 v AREEL ROPI BECL %
ITWE LT, Z20%, VA HEPESH (FE16) (2L V. & -SALS B bk, SALS H#EN
DRXRFRENT CIRIE ST X7 EREE D 21TV E Lz, ZOkER,. ROPILIZL - T, SALS &
FIZBOTEFEE L U THIIN, 720 LERFFROICHINN L T2 & LR 7 EREDMIIH S v, w1
SALS BEFICRB W T E L b LT, 720 LRRIFEOIZIRD LW 2 R ERENEEIN L F L
7= (K3A) . SHIT, TNODX L RTEREOKREMNT 21T 72 & 2 A, SALS B2\ THEN
L ROPI T35 % /"7 ERHIRIEIC, £72. SALS BH B Wl L ROPI THEINT 2% #
NI R R ISR L W E L. (Wb P<0.05) . SALS T, jE
B = = — o OHMIEIZ TDP-43 LIEEN D # U RV ENEEREZTER T2 Z LN EmbnTEY .
ZOFRKRD 1 2E LTH R EWEEEEOMNE (a7 42X AOMHEE ; 1 17) MBNMERS
NCWET, I, XUy EnEEIEEEICRE S35 % X7 1T, EVIC X > TR fiths
SNELZE L, IR OMIBICB W CEDOBREEZ R L, BEX L VBN ETHZ &
NIE SN TWET (Takeuchi T, et al. Proc Natl Acad Sci US A 2015) ., K-> T, EVsiZ&Eh
B8 N WS EREICBE 59 D X VX EREORE, i = o —a U~ O TIC LY
TDP-43 EEEMMERE S 11, SALS HIE/R b NTRREEITIZH 5 L TV D AlREMERMHE S vE Lz,
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I HIZ, SALS BT W THEEFEF & U THEIEL 720 LRRRFRYICHEI L Tnve &2 X7 BRI
DNTC, FH I NVCBT D EREELZRN, BAiKEZERLE Lz (K3B) . 77 EAREHIIEBNT
X, RS E DT — 2 AT L TV £ (K 3BKEB 7 e v ) . ROPIEETIL,
EEENS DT —Z 5 MOTEENIFEI S TnE Lz (K3BARAT v ) . ko> TROPLIZL,
EV % LR ERALD SALS ([2B 1T 2B b2 Ml 2R 2 FFo 2 L b0 | Hit ALS Zh R e
ShE LR,

TSR BTERMIC LR ROPITi#E
ROPITHE FToeARBTERENIC LR
SALSTHIM SALSTHgn
SALSTH#H D ROPITH 0
PlaceboBF TR Placebo B THEERIIZH D
ROPIGHEMN SALSTHE D
QYA REE
e
0.4
02
L]
B o BEEEOE 1] 4 REELDRE 1]
L 0.8
» i
u u
3 |us 3
= ae) W .
B o4 By °°
& e = T CT
& dé“ 3 B (¢}
- & ROPliplacebo-Ow b 1) %
3) § 0.0 % l ﬂ 3’ ;gg o ROPliplécebo-w g'lg
I -:-OF‘HSW _ROF\ASW - .|
g < ¢ [ROPI-39w, P?* g S e el ¥ B
= PO @ o = %2 [EoFrzin] S
504 i £ ¥ . 1
) -
g % |Placeb:—24w =
05 & =
-0.50 -0.50 -0.50 -0.50 04 02 0.00
SALSTRMGI LSRN LR S OREOA R R SALSTHINGLLEN KIS ERUS SOBBOEEE
© rws O SALS-ROPI Ow © SALS-ROPI 13w @ SALS-ROP| 24w @ SALS-ROPI 39w @ SALS-ROPI 48w

O SALS-Placebo Ow O SALS-Placebo 13w @ SALS-Placebo 24w @ SALS-Placebo 30w @ SALS-Placebo 48w

3 i -SALS B . SALS BENORIZ L, ROPI #5612 X 52D Hdk

A, fEEF-SALS BE L, SALS BBENORERNZE(L, ROPI #5112 X 2Z& iz >W\ T, ZhEh
DERTERIT LTt A VEPE ST 2 T o TR 2" Lz — h~ v 7,

B. SALS [BHIZRBWTHREFEE & L U TR, 720 URRIRFAIZHEIR L TV e 2 X7 BRI DWW T
KV TNCBTIEREOFBAR, 7 vy NIV T E, KEWTay MIEZEEOEE
R,

(4) iPast ZAW7=4F781c X v . ROPI (% D2R-CRYAB & 25 ME(L L. AR ANE 2 iR 2 20 5
ERFORREME N R S N E LTz,

i N iPast Z/E#L, ROPI % 5-/3E% 55504 T CH:# L RNA-seq (7 18) ZAT\, ik L
£ L7z, FOfEE. iPast TiZ ROPI #5512 L » T CRYAB DRBNAEIC EFH- L. #REIEICEE S
T %5 CXCL14 & CCN2 DHBINMKT LE L7z (X 4A) . ROPLIX, D2RAFEIECTH DL Z &5,
D2R O Fifi THBERIEIHRNIC G545 LB 2 5T 5 D2R-CRYAB #&5 2 1E AL L T2 ATREM:
W nE Lz (X4B)
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ﬁ e ARG i
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[ FABPS 1
| o O O ¢
LEFTY?2 D2R D2R
- e ot
p y 7
_ L CRYAB| 1
I MT-TST g o Aot O i
: seres & o
! CPA4 08 \ 'y
1 AR Y
1 CCN2| . \\‘,\‘I \\\.\
1 AT Y = ~o\ —BH
CXCL14 ~ HEIEETS s HeEIBESS
1 ) arnan] T ERTRRR
ROPIJEI% SiPast ROPHESiPast .
WING WANG

4 ROPI X iPast (23817 5 D2R-CRYAB & ¥ 215 b L T 5 mIREM:

A. iPast [Z81J 5 ROPL &G GRMETICBIT L b7 VA7 U T F—LAORBGEREZ /R LIc B —
k<>,

B. D2R-CRYAB ### DX, CRYAB | D2R #fili#4iZ L > T STAT3 ° NFxB L& L. 24D
DERNBATEZIHT 5 Z L2k - T, RIEICEET 5B FREORBBLZ NG L, #hRINE & #i
THEEZLNTWD, (Qiud, et al. J Neuroinflammation 2016, Zhang Y, et al. Stroke
2015)

(5) WHFEET NVERNEHEICEY . PETHICBWTER EHEIND X R BREZ AT
LE L,

ROPALS 3R TUEE S IV FEMRBRIR T — Z 122 & . EVs WD & X7 % VT ALS D
IRFEIE L R A F~— N —Z BB L E Lo, ZORE, 1B 0 @ B IZH1F 5 sEVs OF AT
427U > (OGN) & cEVs ® FERM And PDZ Domain Containing 1 (FRMPD1) 723, Z#€1
THERb IS KMT L2 FPRTH~—I—& LTRESNE LT,

IHIZ, B EET AV E WA, A — D —BRIZ K 5T, sEVs TIX 155 D ¥ 37 EiE
PR S 41, 90.4% DIEEZ R L, cEVs TIiX 190D & o7 EREDS BN S 1, 80.3% DAFE 2R
LE L7,
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#wEpHEsMa (EV) OEMRESEEN T

IMFEMEALS (SALS) i
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- o - "§H—+om
b= BER B | emaE
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g2 'Stk FREFMTINAAT—D—2REE
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s | 75 e
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5 AKWFFERRDOE &

4. S OJER

ARFFERE L, EVs ICNE SN TN D X LR 7 ERED SALS FIE 72 © NS REEET T I %7 5- L T\
HAHEEZERIE L TE Y, ROPLICE » TENLIRZALDNIEI SNAL Z ERbrD L, &
. EVs & M\ 7o ALS 1B#0, #ERIEIH 72V L7 a7 4 A X & AD [ LS ALS 1R & L
THHTH D AREERIANR Y F Lz,

5. FFELEEIA

ABFZEIL, ESIHFEBARS AN B RERIFEB RS (AMED) #R5MEE BRIt EE KR
FrELA 1PS AIRRAIZE I FE DU T i ZEME MR SZ A LIE (ALS)TRBRIC 81T 2 SRANS A VER AR B 7 D B %8
HEEPER B LAFZE 2 iPS MIIRAISRIZ F S 7 B i ZEE N E R SR B L E (ALS)IRHEE T hH D 1
v n— VIR O FERE 1/2a HHRER, FAEREEIILER Yy NV —27 7 v 77 AFE R
BRI iPS M 2 15 H U 7R REMEIA & BRIk oAl 2 B L72iF%e, BE - ilRER - 8
TIREEIINENL 7 v 7T & MR R LE S 3T 2 R BE RS O fR L IRIRICE T 5 8
BMLEABRSE . B - AIRER - B\in HIRREEINELL Y v 7T A o RNA RER &2 v
W PR R AR L E O B s FIREBR3E . & = 2 ADWFHEE 7 1 75 A ML Z5ME R 22 68
{BIEEDIM I b7 v A L —3 3 TSR L D IRE AMER O [RE & EZRREIEO BRI, 7/ A
BISILEHEENFZE FE  RNAEEIRAIMICE T 5, EERNA S 72k REEICET 57—
HHAEORES HEAMER BRI ALIFEEE BE LU A MU ZIEH U7 AR U ) ZEREE O
T BT RARIMMSE, JSPS Bieafse i Biaki S (BHf#) JP20H00485, JP21H05278,
JP22K07500, JP22K15736. = Mg i ALS WF7EBhAakiE4:. AA ALS &/ B RES, A
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WS ETENG — = A MBI EM R . UBE S RELY H OMF2EBh k&2 52 1 TEE S E L
7~

ROPALS FBRIZ ZBML IS o 7o B S Ay THEIROTT 2120 & 0 EGHH L LT £,
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< JRm ST >

HLH A KV : Proteomic Insights into Extracellular Vesicles in ALS for Therapeutic Potential of
Ropinirole and Biomarker Discovery

Z A FVFIER : MIaS NI Z 31T 2 Z X BIRITIC KL D v B = m — VIR OVRIR A T = X b LS
A F~— T —ERE

#4454 . Chris Kato,* Koji Ueda,* Satoru Morimoto,*t Shinichi Takahashi,* Shiho Nakamura,
Fumiko Ozawa, Daisuke Ito, Yugaku Daté, Kensuke Okada, Naoki Kobayashi, Jin Nakahara,
Hideyuki Okanot
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TCo-corresponding author
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< HFER T >

(1) v=o—/LffE (ROPI) : K= v D2ZERICH L THE L, SBRL2EEhSE 5
IWREFFO, PRI UBARRETDHILETHLNTWNDR—=F Y UPFTIRFEERE L TUAS HWSHRT
U 5 FEFH,

(7 2) ROPALS 3%k : ROPI (Z81F 5% 1 /1 a FHIERH 38 1R5R, SALS B3 20 4 & x4t & L, ROPI
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(ROPI Y ; 183 4) F/i37 78R (FT7ARRE; T4) & 24 &K E L, Z£0D% I 512 24 #RFIC
blzoTEHNIR L TROPI %5 L. M L7,

(V£ 3) FhZEfatE IR LI (ALS) : #f#E5 0 1 -5 T, amyotrophic lateral sclerosis DR, JEH)
Za— 0 U IR R AT ANE - BT 5 2 E R TH Y . B ITEE O KT & HER &
T 5, ML &2 B DT MR T T 5720, RIGHE CTIIFRIEZR R 2-5 F L b,

(E 4) HEHEHE (CSF) : BHBENIZEB W T, IMOFREAZ T A TV DIRIR, SALS 28T - Iid
T HEH = o —a I EBFEICTFET D720, CSFIZEBWTRMZA(LAHSCT N E SR TWND,

(£ 5) fMfush/Ma (EVs) @ JEE —EHEZF D, MIETZIER L TWD/h L, ¥ o 78 g, &
e l2NALTEY, X2 TOMIEN LW S, la~tZTEIN TV, Miafo4s
WEEICEE L, Mo a=r—Ya ViHFELT0nLEEZLRTN D,

(F 6) ANLZuettmiile GPSC) : MiICHFEDEEL 35 Z LIk o THE LA MR T, K2
AT D IRERTOMIIC T 5 Z &N TE L L0 & BERICHEIAT 5 2 & 23T & 2 Efifiat: 2 Of
W o T REER 7o A A,

(ET) 7 A MY A b HCEH AR T 2HAE0 1 5T, =2 —81 U OFPHIAFE L T D,
Za—a K LTREBAMEGE LY =2—n ORRE DR EDEEN LN TEY , &IET
ITHRRIEIC BT 2 EF S HERA SN TE TN D,

(71 8) D2R-CRYAB itt#s : N—/33 2 D2 %Ak (D2R) O FiiD#EE T, MfEIIEMHIZ BT
BEE LI TS, D2R OHIZ X - T, CRYAB #2350 T STAT3 =° NF-«k B L FEEI S
BZURIBIREGT DI LIk T, TNHOENBITHAIE S, RKIEICHET D75 TN A~
e EORBNIEISND Z ENRMEIN TS (K 4B &),

(JE9) HFEEET L ANNESNTET —XIZHOWT, T—H &fiftr L, fIESCT 217> CHAT
HARAADZ &

(7F10) V=R KT AL —3 3 FLIISE (reverse translational research, rTR) : FaRESRICH
WTHELNTHRE S LI, L RHT 2 FEDO Z &, FREAEBRROIERIERBICB W TR ) 7
HENZFSLEBEX LTV,

(FE11) 7THE=A N ZFERITHEE L, YEZAREE I I 0K 2 FHEA O Z &,

(F12) PiEdh=a—mr : BICHHEICFAET 2EEI=a—a 02 &, b MI, KIKICH D EAL
BHEi—a—a D, FHICHD TOEE = = —a NERPMEZ DL, MMOEE = = —a V23 A
EHEHE T H Z LT, EEIOEIST B RN S ARICIED 5,

(F13) RIZ w7 A7) —=27  AIEEMFEICERBW T, BEFE2W UM E NG, WifF T 235 %
BT LIWE ARSI EADI L,

(F 14) MEH Kk EV (serum-EV) @ AAF%ECIX, EfECITEZ MK LY iEZ R L, EV 2
H U7, AR ClIieE ORELZEBET A7, ML RFL L-, MiFIE, MRz =O00 L TR LD
EBBEDZ L,

(% 15) uniform manifold approximation and projection (UMAP) : tHIIHTIED 1 5T, &R
LT —4% (ZZTIEZ 7GR 28ROt (Z 2 TiE2Won) 12 L LiAte Tk, @mikoc ECHE
L TWa 7T —21%, &Rt EicBWTHIEWERECT r vy S b,

(1 16) =¥ A VHELIEGHT : 2 DD Y MVOBEREZ R T RETH LD 2t A VHELEZ W=y
Hro 1 THIUX 2 2DORT bL (ZZTEZ U AZ7ER) FRLERZERIC—HLTEY, —1 Thiut
E—H LTV, &725,

(EL1T) TeTFHREZ A Z R BIZBTHEEE (RAFAZ T R) O &T, MilaNsMzEs
D H R ENEE L THEIET AHE O Z L,

(¥ 18) RNA-seq : ribonucleic acid sequencing D, DNA 75 RNA BMES L, ¥ /837 E R E
HILDHD, 2D 9 H RNA & %G MR ELY G 2 Fi~ B D Fik, % RNA FEOFR L& ((FEE)
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