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1. MRBEEHOBNREUHME (2RXR—JLURA)

RFFEREIR ORISR B 19 K OV RRERIC DWW T SERFICRER LB TRICERR LT &, ED X 9 2mn [H8E
DA MED W L« 3ALIZ D7 S DIFZERENK ) TH D0, HIFEOAME R ORIk O BBICE - 1ok, JEEERE
TOWFRHEERESEIEAIITZONFE) 2HLICRREL T EEND,

O AREW-EHAEDOZEMKEDR L -RIEICDEHNIAERBBETHLIR

IS IR O ATE B BRSO INES (aging) ICHEOREDRIEL | EFREEHFFEI OO DT R
WEENTND, MIEITE, MO BRI T oML D L2 A tE N2 b (RRE D Z L) 23 EATL ., AR 2
T BDRAF AB L ZARFRR N AEL T, FLEEICI W T, SO LA R — AT, & fiE O R
7R E DAETEENEIR ., B2 L T ROND PR SR 22200 | s B B2 FEAE T 5, ZHHA BT
FALEIR ALY — AL RO > TEY, BEITITBEL 372 AR B DB FA IS E 2 1202 C
I BRI B AR A MU AR T 22N E TH D, ZIVETEALIFZEIL, MERICEED R L~ 0 A4 BRI
REDOE, AL~V DORERER T &b I, ISR BT 2@ L THEO LI TEZ, Ll mE 10 B
FEOMIZ #7523 B T ELWESRZ BT | EIREAE T 52 < O - lfies ) Bflia 2 TH sl &3 2 Al
VAT ML DM A IRV AL THERFES LTV A Z VRSN, —H T, REEB X O TE#aIc
HFEMMRHY ., BHEHIVIEHBR=YFOMBEL (RTLEILIADUT) M, BEEAIIRO MG R T 00
LD RO, Jfdr O REAR T B R B D RIE IR LI HNT720 258 % (Lopez-Otin
et al. Cell 2013;153:1194),
7 DABE DB AR CLZWLER I LA AGEEDRICH I Z &2 B fRL -, £ WEEZDO —imL
RIS TR WAT L)L AP 7 D FERE
1SN BN ik IO Aesdii] i EC B /A AR
JEIZEBW T, BHila o 22 b 23 E D LI
DLDON, EDEFNEZHODNTT D, SHIT, #ifk
728 DIEFE TR BT DI 209 B
DRIENTH AT D)V A U T N 5 AT REME:
ERRFEL. ZHEALIT S, 2ok, B

VOISR MBEDLEITHE L, e e

—Fr 2 7 SO R A2 DIEE TH--BERDEIHNLEHHBMEREELL -&RE
ST RO KRORNTIERARE | G epaUnilis gt 27 AL IS5 ORAR
RZ BT RN ETTWBREE -, TN MSERBAL. FHLLVASH A LEHRICKER T TRIKT S,

ENZ ISR R ORI R g e D, —

05 RERITEIET ) DA 5870 & DHEANT IO FE LESZ RS | BEIVTZITTEE 03k & 7RI oW Tk 2 123
HENTWD, RFEITIE, ZOXORIEDBE DR LT DEEIRE AL, HREZ)—R 328 LW EDNR
NERAIHT 2ZLIZ8 DT, ZOXRE G TE O TE AL, & E S VIR D =— X dh o 7o IR 7211
NTHY, BFONDHRIT, ZBIEORBERBIRBIZHT-G/IZT A LATRTRT 20D THD, MESLES PR E
TR SEil ) (AR RS A R AR L | KD M EORERFOFEBUCHLHBNTED, 514,
ZOHLWFROMEIL, R FEOEHOT-OIZELIZHESN TOLKHDEE X HND,

Q@ MEDEMME R (CHBEHDERICEST-8)

EAVAFFEIE, RO/ R S ayvau e EOE T IOVAEY ORI EATL, 7R AT DNA 815, Bt
ARV A, e, R L BRSBTS 7 TV FE iy (lifespan) (ZREDDZ LDV RENTZ, FI-HCEE
FERRHE A2 8% W -2 L (cellular senescence) DWFZEN B ML DFF A L E 35K 1-£L CIH

7




eDEALT 7 F VOB BRI TEZ, — 5T, DNA HEL YV —FF =BT nAT7—F Ra—Lf
EANAERE L, BT e 2 M LB ERZ A 35, 20X, BT VAR E -V - 2L
ZEII R R OB AR L TEZD, T O LIS E Y O IR D a0 N 4D £ B ZEAL OB IE 45
2V 7L TR IR B T2, F7e, INERBEEIR B 2\ ) NEEO BRI IS R L TN e B 2
bz, ZZC, BEmtaz Az BRI T IE AL B RO R A, thaF Lo s Lz
FEEY D INENZ B LI EE T 20 B HLE B 2 T,

oL IR OB, E RSO T, Bl E{bOT L —F LU THRET DR =
— LREE A ROFSREIR T 23, B BEHE s MERES: (J Exp Med 2012) B Bl B REERE (3 Exp Med 2013) 73
E DR A3 T D MAR B DORKR LR L2 R LT, 2O, Sl S LR R TR =2
— AFEEAR T ORSREIE AR BLO[E]7E (Ernst T et al. Nat Genet 2010;42:722) (2~ T FRS L, BRMATIZE
FHEACT T TNV EREBEV VS DHENVIETEA~LED ST,

ERAIEE DR WHMORMITER 2 72 ZL AN A (DNA BECUHEL %) IC&FEIND, B{LAR AT
HIR DAL b - T RR R F A BT T Leb i, Bin FAEROEMAIRELERLOEBRMEL &5, 22T
FRAIRIE, =y TICB W T2 Te AR AR [BIRET 5, B 2R, = T ISAFE T 2% 3 i 50 A e b e J& 5500 O Bl
iz GO HWHNZELET %, BHilanRWHEMmIL, ZOIRBEZS SRR REREICIo T AabhTndE
ERONDOH, B MEE T 2 Z AR AT R0, 2 DAEKE L8 M id DN ZE AL - BB I IE R D,
BHUTHI DN 2 TR 2Tz, — 5T MR A& 70N B R & e e 2 5 D B A R ENIS 1o Db -
7= (Signer & Morrison, Cell Stem Cell 2013;12:152), =D X572 T 4E D AR 72 DAk % . itttz
ArZEVERIL I EERBICHEL. AT LI T AT T LB LT TSSO ML 28 L L AR DR
DB DD, L2 > T IRATLRIVIAD T ERENTR AL OERIT VLMo T4
HEMmBETHD, REBOBZEE L OBITRIZB W TR R B2 A L TRY., ZTICHEEL THE
TEIRA R L LD &3 D5RVENE DS | B H FE DO RE7RIRE) /) L 7p o7,

@ £AEE - EARMERER : XIOR T JORBEBW - EENT 70 —F 2L AT LB AV 7 O R DA

DEALAT =R LI AT R AR 95 07 M2 R o €, RFEIRIFSE2 5L, BASAL T,

EBNRTASOIODSHRNNRIAZIN
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2. WMRBEHOBRTEEHMOZEME (3RXR—JUR)

BRI 2 E CETH LML E S & L, POREEK TE I, £, JGHEMRCHIERIR L LTE Lo
RIS L TOEREAWIZOWNT, BRMIZEEER LT 72 &V, MR U, AL E SO EHEE 2L ORI
AR LT A,

N 2D BT B & T I L2 3 1T DI (LA N — AT, SRR I AT LOMEFEIZ L > TiEE
ZHIEDFEFHOEE [RTLEIVIADUT BRI - R OMEEE T ORBREICEDLIICEST
DD IZDOWTHRRBNTAF TR A HEHE L 72, 20721, Bl fa 0 A= BE M 2 b a Flg L LT 7 T e —F 2%
ATLEILIADUT DT (A1) CEBENOOT 7o —F 2L 5 MBREAERBEERATLEILIADUS
(A02) DDLEEI AR L 72, A0L, AO2LH (Z M &R FB oD B 2 N ks & D BERE 70 » CERAR 9 DL D THY
AO01EA2DEET 72 3L FRFFE DR A 7 4 — R/ 7§52 8T SR IRDO A HEHEL 72,

A0 RTLEIIAD: !

IR O M Z AL OFEZBRAEL . M2 b2 IR 3 DA 7 I L &2 O [BIREHERE &- 5 Ml & = 5 OBLS
ORI EE BRE LT, B HIRR 0 NE =y T OIEZE L OFEN S DM S R T L GE e, £
- AR R AE, IS b R, (B A A A, AR RS R HIR) [Z D W TG e Dl BT,
BRAEMBARLR (=87 ) L8 7 L8 E  DNA IEISE, =T KO Rt R, BiEEAN
A, MR CRECE W B  JEGe, RIE, SRR BERETe L) DAT LN oA T BN RIS, £
7oy L O A02 LB T ARSI R LIz, BRI E LT BAEDZIDBERS AL, AT LT AT
DRFPEDARIRITIA DR R DI,

ETEBIZE1 AR, S e ONE D TE 7/ L BAC D RREZ D 7o, I el A o Tl M
DEARNAEATHIK2Tme3 Z il i3~ 270 72— AR A RPRC2OFEEEDM F L, Ml S T B R T REO I BN
LB RICHHZ LA FLHL 2O k= TR THY | BERIG A EZH2DS21 DY L DO TLHED
PRC2OIEREIR FICRADHZ LA A E LTz, ZOZEAMITERLL R F REANHIZ2E O AR A2 K> TR ES NS L
DD, =y FRIFR e E M A0 7 O— P &5 X AT A D T D G SCHER ) . @mlins TR 257
o — U 5 IfT A A A 5 (B A O R 7 &) (21T, PRC2E L T OEEEIR T OB 5- 03RS Cuans,
Ezh2/RIB~0 ATE ML AR O AT A5 . PRC2OFEREIR T 23240500 JNikn B if o4 4 fa I 45 O F8IE 12 D723 %
Z& (Blood 2015), ZAVH DR BIZHE D@ WR TA N — L RO EEGEMEZZ PR T 5282 5L
(Nat Commun 2014; J Exp Med 2016), PRC14y 7 BCORDIEEEIR FHEZH2[RIARE (8 i 35 1 1L 84 40 A 5 0D F8 i
AEHET DI EMHALNEZRY (J Exp Med 2017; Blood 2018), i& s H RO MEHZES R 21— LEERE DK T 23,
SO RIEZ IR TIIES JLBRO — D THAHI LN /RENT, M E ORIIIL, /oD
ik CHRFEAYIZDNA AREHUIWT 2 L @72 5538 7 5 R OMESLAHED | s AR ZE L TODNABR G AN 27345
FH I IZ G- 2 A2 /I N DWW TN 218D T D,

FTEfIZE2 ML, BaE(LEET AVELTHEICE H U TR A TR ol 7, k7 Az aEby 7
FNEFIEL T F VTG0 ENEFUCE S TEFERMIL L D L& @ 2R3 0n ZOiEABEH, &
7 FIVORIEELTO, MO EBIL E 1T L DBMRIEEZ -T2, TORE R, BB igict>TOZyFHE T
H DB AL DINEN - THHE R AN ASE %2 RUDNABEOE RN R ONHZ L, DNAOHEEEEIZE
DD FDIEHIME T LDNABIE L E DS N Z > TWOAZER E RSN o7, E5I2, ARSI
Lo TO=yF I Y T HBUHAMINZOEEBICB WV TRELT 21727 — 7 U, =y F A HOHERFICE
WCHTHLDHHT | AREHIILOMERFIZB W THRATHY, MEIZ > T=y T Ml T 517827
— N T AEHHINO A RN RERLRD I LR, S5, =y T (CEEEML) 23N
RMBA AL T F =7 DFBIZ R ARBHROMERFO AR TERERDTE, =y F OERIZIVHM
A RPRI=F 2T (LU CREBICEEZESCTIEER KO L2 iR L, BEICEEDLELIzEZETRT S LN
FAET D EEHBINI LTS (Science 2016), RERIZEK IZIHBWTHEHIIHOIEDEL T 07T LA fgGEL |
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AR OFE BAE AR CREDOBEAHERIL TRY, REBMILE BE T AR MEOMER ICHLEb 2R LTz

(Nature 2019) ,

SHERRRS $EBEIT. 27N B E R A FIE T D a-klotho 28 B~ AZEB W T, Fiil7ee %3 D OIEME(L
ROV B DPE R TTHERE ORBIRE D, EOINTHMRO AU TR DD HOW T 2 D 7,
ZIVETIZ, a-klotho ZZR~T AT, RIIB(WIEROFIEITE, B, BJE . /I, I8 728 TR MRS,
FHARA N EL  RIBM DR MAIBIEL TSR EZ DT L2 L, S ARBRICIVE#I D
DFFGE7RIETE TS DV XML ) R FE OBRE 72T a-klotho R~ AD L2 KB OEN THHZ L
ZRERR LT, F£7-. Calpainl OEEETLHENFRD B, Calpainl FHE A 52 LOARKRAKEE - B2 IR OSEERD
72 (Sci Rep 2014), ZOHERI D, RE MO R R A ASHLRRAEZ N L TR O RSB A L | BLIER
HEFTDHZENHONI -T2, T2, ZALHIEIE 1 Sirtuin OIEMELIZHZED Sy 1 THD NAD, KON, ZORHITERIA
TdhD NMN DI T INE IS HEME T35, — 5, NMN # 52X fia O N f s S Qnd, £

2T\ a-klotho 2 H~7 AIZF1F% NAD fREHZ DWW THEHTL | a-klotho 225~ A2 I TITREIR ARE I (G BER%
P& LRI IR 0380 5) NBEE I TTHEL TWAHZEE R LT, a-klotho 755~ AT 351 DI OHMERE  RhVEIC
NMN* NADHEHHDOERNE D IHNEHDLEINTOWT DN ANREE L 2> TRY, TP TH D,

HEMEA BARIL. M= T ONIE A =2 e = T S35 1 M S 5 O S E 25 (Lo 4y
THEAEZ SRR LT, 2 OIRFEC, = F I b Z2 D720 K AN A (YL - RAE - B A - 1 (i 25 A 55

&L B =y F ISR - BRER 7R BT ) 7 AL TR O BhRECHEE N LT 522 DI LT

(Blood 2014; Cell Rep 2015), J7206 | A6 M E T AL E I EsMa O 2 (b o> 7 F e 2 —L&E 2 6

ize LD BB BEFREEAN A2 A M SN E ML p38MAPK AT L7 7V AREHE A L0 5
THZEEFEL ., &M E A H ST 2R AAN YT THHEB X B (Cell Stem Cell 2016), F7-. &

AR OO AR 53 242 BN 2= F il L U CB L T 07 O EAZERZ [FE LT (J Exp Med 2015), 530 9%
DRBIE, BT AU NR B I W CORERGI I O MR- 23 B L | Al (b #BaZ LB IR R
(SASP) ZiEZJ 22 H L, SASP (ZLDHUIEIE R OS>, SASP [K7-[6] D AAEH LW 7= fE R

EALDFHHAT =X L% BN LT (Cancer Discovery, 2017),

AFWE FRIIT. ®ENELVORFLREBRENGMAIAARN A THY | ZHUTH T 57 el T
Spredl ZHULE LT 5y IS AT 2 RE T 52 &2 RIEL . @il A L ZHilfE AT AL L TOR 5237712
EN7= (Cell Stem Cell 2018), &1L, MERARL 2D —>Th D7 T LM OB T | IR 3B BED

MR EL A E I L 7 L OIEMALE Z TR KEEIE AR 2 K0 & e M RE O F 25| & 23

ZEE BT (Cell Stem Cell 2017), TERIZ. in vivo OF5 TEHIIIARIR 952 /e Rt oI A CE Ry Sl
TV, BRI AT S T2 52NMIL72 (Dev Cell 2016), £/, FESEIR OIS/l

O H CAE R 2 LT A2 2 BAB)NMIL (Genes Dev 2016), KM A 7 OREAZ SN LT,

A02: MNERBEERBERTLEIILIADLY

g R B D RIEAN = A L i RT Lt I TAZ T OBLADSEET 5 L0 10 FRITHE 2 IRIJIC
RHESNDAT DN TAT LT3 ZAUTE OIRMERHE RE OB R DM T A RE LTz, 1B YERIE IS LD
R O M2 L ) IS BT D FEREFRIA S0 | ENKABIEE AV AR % RO IE OB L 1
BEAICEDAT DoV AV 7 OFEREMH . I8 BIED ZERHMED - FURDFE, Z7r— i MET /L
~ U ADVEREIRAT BT P AL DRI & ZLORMIELIV, BN IERINTZEICLDBIRE TV 7,
AR TE A & U7 MR ORI O SR R OGS 81T R DG DAV, RRRFHY 7R BRI IR (R % TN ffHTS S H
U, DN 28 BA RS U 7 M M 23 2 a — AR K57 m— L i i 5 Bl R S FEEES 6 E D B oD iR B <0 |
FLEAE Werner JEGRERF O /0 — iSO FERBOMHTIC MR Z1G T2, ZHHD RN | I BEEER B D FEAE A
B =R JFRREEAT Do N AV 7 OB R % 7R BLED BB L, BRELTZ BEEDOZ N M S,
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STERRS BUTERIL. Bl A TR L U A s 2 R Ok A BEBE T U2 J 12 Lo TIABRIITHEZEL | Ml
DREHEA T /3T A= 2 E MR B S DT 8T, MHRRAHE |3 2R I O - 2B o 7 v mika Ve
LIl — T aNlE s TEMLU-, MO REZCITRIF U TR R £ CLI D IRE & — @ R LR Y
IZR EoTWD IR RO RAT 2RO B HBIT o7z, SHIT, MM K 72 8 R E ORI & 23
W, BRI L RIBFIEE O R T —Z ISR T A= E L FEE LD E T o7, ZHETIZ, &
{EL7= MR D 73 Bl 5 SRR DO EL R 2\ ERRHEIEIZ 35 1T D 22K LD FEFE R TR ARV S A IE T OFRFH IRFE]
MEL72HZ 8 BRI L W TT A FIE ETORFH REFIN /2528708 | Bl O Bl B 70D
ZEIRIE B OB EHAREREE O HESIZ B9 D RARMEZ B SN LT (Plos One 2014; Sci Rep 2015; Sci Rep 2015;Cell
Rep 2015; Cancer Res 2017),
FTEIRIZEG (R, M REICLOGE SR O MR ELIZ OV TREEZHED TV D, £, RAEME K
PIETB TITIERIETIC LU CE AR &< S S ORI W, SR Ch-> THOEROBEN LD &
BRHTEZMEB LTz, 7o, EMGE LI ~DT ) IREEIMTZHMELL  (Nat Protocol 2015), N THIZRFEDN
B EABL OB LR =X —FT V%S LT (Nat Protocol 2015, Nat Med 2015, Nature 2017), 7=,
B 7o 1B B LI OYRBEMHLER ERNOA N I ARSI LV SRR LD BB PRI BT T V2
FLT- (Cell Stem Cell 2016, Cell Stem Cell 2018, Cell 2018), ZIVHDHFFE BB > THEL CO<EB T
BERDIEINIA~DA LRI e T AT T 4T \CHEFELTZ, B K LR IZB O TN E LS IZEFE T 5 single
nucleotide variant (SNV) DX A FIV AL | 7/ 557200 SNV/AEDOREIZLHILTZ (Nature 2016) , HIT,
DI ) DAV DRIEMEIR B LD EAUIZ ONTHRIEL B RIEIC K> TERM T 285 AR AR EL
7= (under revision) ,
STEBZERT7 BEIL INESCS ) AAR AT 2 RN EOXHICME Dy FITHEL 52 | ek
BB RUCPH G- 2D DWW THRITAAT o 72, Mlin~ D A BUR AR € 7 /L . 8 R pS3/Mdm B {575
< A% O TRET 2O 74 B | B BRI 1288 1T D AL 7V OTEMEAL DS, E =T OREIER - B EE
7eVET V7 %3R5 | & ORI T2 RE T 223Gl 572 (Exp Hematol 2017), EH1T,
INEE T R EET VDA Iy I AN G LB ZALITEWEEIN T 2R PE Y (Seno-metabolite) & (LT
J5 (Seno-antigen) Z R EL . ZIHD Ly FNAT LB/ TAD L ZHIEIOFERI L7209 57 MEEE D TV,
TEfAR8 EHIER, &F (HEI5EH) . B AR GEEITEH) 13, G e a2 s 2 pE 28 2 184G
Lo — LR T 22828 M5, I ISR E RS 528 8 R AUEBRRE (MDS) oA~ RV MO FEE -
RO I HDZ L% | BB E AR DT I LV SN L2 (N Eng J Med 2015; Nat Genet 2017), F-%
JiE Werner JEMERE R O R ML LRVEMRENSIIELTZ MDS OF /) AMENTIZE W CIE, TR E I IS
No7a— EMIEERDHIVT | Bl dE b TS RIEHAE O FED R S L7z GRSCHER ) . £7-. MDS °7/1
— IS F AR ICBIER SIS RNA AT A 7 op F R RO 1R iea i LT- (Nat Commun 2018; Blood
2018), 18D SERM: [ ifL555 0 3 i e A 50 1 & [ i AR O BAR T M 21TV B RO LB iaL
AL TERSITOWDIEEZIDNIZLTZ (Cancer Discovery 2014), S5HIZ, S ESEM: B MLIH 2BV T, H LA
PR A7 TIM-3 OUH LR THD galectin-9 23 A IMIFH ML H &2 DrbSd, THE 72 7L hHERE
S#1% autocrine loop Z[FIELT- (Cell Stem Cell 2015),
ABWE AT, st 7 — i TERBEOONDTE Y = X T 4w 7551 ASXLI DR~ 23, 1
RiZFX, BHi=vTF CAR MR R BAVICHE G IK 7 Ebf3 Z8BLL | ZOFBLMENAE MK T 9524, CAR il
D ERIL A~ LI & LT B B O HERFIC Ebf3 ORBIHER A MIE THHZ %2 L, =y FHRa i
BREBOREAZHONILT: (Genes Dev 2018), &%, TR ER= = —FIKIA 7235 ¥4 5 O fll i C o 5 1 i
EHAOTEMAL - 3 - b 2Rt L BRBEEAR T LA R L. (Vat Commun 2015),
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3. MREHOMRELBOMBER L HFORLRR (1 X—TLR)
BFFCHEEIRFIC IR A3 U3 1 i, 2 ORI & 2 R MR T 5 7200123l U 7S R D 0 T RIS LT <
RV, E7z, MBEEET-BEE, EHCE 2ROV THRB LTS,

FRHZRERRIBIIEC 2> T2b OO LT DO LS72 RIS L TEN L IUTKIIS R AL WFTEHELE 255072,

1) BEEUCEDRMBRE DN D 22N G| KR 2 2R ffMT 21T L CRIEIZRD I EN S 4 otz BIZIE, TR LD
FEEHIR DT ) MEHTIZE T, whole genome sequencing Z1T9Z N TEIR o728, BEHam LA D &35 B
HER EUTHRIT T REL DA KVIA AT T droplet digital PCR (2 CRILL 7=,

2) YURET N RWIENT A L LIRS T 0D = I M OW T, BFEOHEERIZ I L OFE O~ 2% VWD
ZEIZEY | A=W RN % x AU T, EHIT, N2 O D72 DI R IR BT 23 X837, P48
DL EIZRER DD EH <R LT, ZNBIZRIL TE, AN—ADFERRETHALIZH 0D & T T
ffeP D7 BT 272 TNHICEAL TS BB MNTA KT | f LR EROTE TRV ELD LT ETH D,

3) s~ A%+ S HE T DIIIRFEA - 2 AN R E 7V T 30 0 BB DY SRE TH -7, ZAUSH L TR,
H AR D3 Eilin~ 7 Az a3 D0 2 7L 7 LR R TTHEEEL T BER OMFJEHEEICEBRL 72,

4) BHTEMTT BT T V7R T, MM IS 2 B C L2 B L BT IS KO A A R 2 B
LB DB BN LR DT ENE 2 HoTz, ZHUSKHL T, arta—# i al —ial Al LD RN
HOFRMT ATV SIS LT,

5) Cre-LoxP AT MIZEDH~VTADRMNT 7 0y =7 MZEBW L, TAASMIE R T HLBD 2R DN — A% 4k
FRER U7, B 20T, F P23 4 FI) FH = N BRI R #2109 CdhS-Cre ™A (Ralf Adams et al., Blood 2009) (X% /)5&E
IBFDREKNED 20%ELE AR ThHoTz, 22T, BERFOARHELAEHFE LT Cdh5-BAC-CreERT2 ~
UA (Cell 2014) |[ZAEHFTHZETHSOMNICHBEDOIRRZR HZENTE, ZOL7ERITFEIRANFIEE [ TO
HHIZE DT,
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4. BEGROMRRUTMFMOMREFE THERBEZT-RERAOHBKRE (2 X—TLR)

FEMROFTALOHHFMEICB W THEREZZS T EFER S - HAITIE, A% A Y P ROENA~OXSRE L LR
LTLESw,

<BERREOFRICEBVLTERZZT-FEAORGIKNE >

TAFE RO AIZIB W TLL FOIANNZTEN

1. EFEAFSET i s M SRR O FIE M L L TO AT LB LA 7 OfRF] | TlE, DNA ¥ — /T H—
MBERR 72 DI, LITHRIEFET 1 BIBINT 2L ERHLONHMGTT 528,

Xt ZOEMESZT TRFILIEAE R, folf=— XD @ Eo TOD B — IR (e i 3 Bl SR A e

HTEEL, TVa—FALD Cl AT (4 H B 1R BLEE - e ) 20 ASE CIHE, fEll R o BH—i

RafE AT JE I &+ 22L& LTz,

2. EHEIRFZEI AT LB AT ZITLED FE DN A AT = X LOELERAIEB ) Tl STEIZAE 30 T, USB AEY
72ED PC JEIMEERITH 70 T HZFE ELTWD B - 2 PRIZRE D OO LN, FFAED | 226
EE Y (AN

X ZOFERZST T SCR PC AR DI AT B R/ NRIZT DI EF LT,

3. REHSLIEADNYEETRHD 9 BIZBL, RIEHOETHED 7 B> TODA, & EHEIRFZEN LB
RS E L CRF LT RIEDNRDEELNEVIE A7, BIEFEOH IOV T, SERo I ETH
Dch | & T RO IRE VI T DU ENR DD,

Xhhis: HINSHAR DO T2 OBEA T ARG PG L CLE7o70) | & AR BB DT R AEIIC

MG A Bl BEA B L7, & THRLZLOILFEF MG T 2bDEEZ LD, & ARIEENE

i g Nl B a8

4. ARA=T LT RA IV AT E FiT IR AT HAN 2 BN CEDIFIEE D OB JE L LT B L
PEREELEIE R RH ST,

St ZOFRRECH ST D20, TaT A — AMENT OTX A~ THIEH B PEESIR AR ATAISE

DETRTrAV TR A=A — Rl AR — METO =X A= ChHEH R BERBRTL

Ui R AR SR T AR BT SR B L L TN Qe & SR RO A7 AT C B+ 2 il 4B 2 B

FEVU =,

<HPREFHEDO AR RF THEREZRIT-BEADXIGKE >

IO ATV TEL F O RN TEVNVE,

(A eSSk OR%E B W THHIMERRDER B T HIIE O AL 1 SV BT LWBLE DIRIA 22 8% R L, A
FEFATRESIDIEF B WA EFEE 1LY, EENOERR ETE I N—F D5 DNER I HED L TRY, #
2L DAL RINDB DT R A7 LR L CODAUTFEMN B 35, FFE T XX B a2 2 55 5 4
D=y F LU THIX, ZDOMEVELA AR BEZD ORIEICE 5 2 a2 ONIC LR R T D, £D
fill, & MERHIIL O =S ) AR ZALRC =y TR IS DI REL I DT DT LA B DN L7 780, #1k
DIFRE T IVIRHT 72 818, AT JE 2t S B 5 L CHETHY, A% OH L L0 — 8 0O RE I PN #7231
RSND, B RO RIZB W THEREINZ AU OWTHEUNIRHIGS N TERY, # FFFEE O EIZON
ThiHli T&5,

— 77T, SR Cho THBARITBIEL 2V ZER | BAEAFZE Th - TH RPN IC B R A VTR0
W7l | ARRFTEREIL D B #& B A L O B SR B 72 A 2 A3 RS TR0 . BUIE DRI CITAFFE s8I 2R D
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TEPEDHE— SN TORWEIRDH D, AR IZEIMREE D) —F =2y T O T, (AT LA 7 | D
WFFEPE &2 0D THFZE BRI R IR B S ||l % DWFZE2 ACRALL TRIBATJEL L THRMISE TV ZER 4
HThHD, |

U ERE D XAG

ARBEIEAF TR D BRAGIC Y 7o o Tl Wi L e LAY BRI OEBAEW D 3 F % [RATLEILIAD
D ERBILO RO MBEOL LIRS LT ORI 232 T2, LT3 > T SRV E CEMiiaifF 8417 - C
WEBFEE BREAL DB E | B DWIT AU ZER0 BB JE4 12T - TN BE B 23 el B O B 2 BRI
W FENT 2 HED DOIIE, TR ORI T o7z, PRIFHRE S ClEZ O X723 B+ 7 il R A 7R~
HIC, TEMIAFZE Tl o THBUICEIEL 22V BFZER . ZUIFIE T Th Il B A B TRV
FErRE MDD LD | EDFIZ NN DO EFRIFEL TS, LU 23D, BFZESEI AR J5 [z SV T,
TR L L CTHVIRLFIL . £ &7 Lm0 IR L C& 7o, AR FHTIE. W Lo ES #i
fao = F DAY 7 OB A B SICE WA RAHEE LI EDMEh Db DL H AL TWD, 7272, INEsi5E
(IR A B DRERH Y, + 075 SR E DRI EIT DA 3o TN, Oh %0, SRR, fEIE B
b2 070y = ZRRBEL G Th 5, MEIFIEIL A B« EEMEREELHILTHY, 2O RO E
LT AT LBV A DU TN TR T HZ LT N DI B E TSR T D 2 D, ARFEIRAFZED
R A AR TR T T D721 k7 Y = 7ML Tl e 74— L TNETZL,
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5. ILHRER RERURHFZEST) (IREB CLICHERAR - AEHROIRICEET 3]

(83R—TLIA)

ARFFEERRA (AFEIEZE 2 ETe) IC X VS HNER R EHROEH2ET) o0 T, HLW b O)bIEICRERE
W& SHOIED, KFER L E2ROTHIZER & & CEHIATSE - AFEFEONEICIEI L, BARICFER LT 2 Ewn, 2k,
FEIEPN DO AL [FBFIESE I L B IERIC OV TIEZ DO B AR L T &0, Bl 72 - T, ARIEEIC IV E LN
EbLDICEICRD Z & & LET,

A0 RTLYEINIADLT Dt

STERE 1 SR, SO MO TE 2/ LRALOMRREZ HE D 72, AN (LA g L2 3o v T
DEANAER H3K2Tme3 Z R4 2R 72— AREE A 1K PRC2 OREREDME F L, MHIE R FED FE B TUHEM
MDA ML, ZOZEDME =y FARAFYETHY | BERIEVEZ S EZH2 @ S21 OV RO TLHEN
PRC2 DOHEREIK NI DT EARIE LTz, ZOZAUITE G F #IH72E OME AN ZZ > TRIES DT E
DD, =y FRAFRRIE A 0 7 O— BT EE 2 s GaslHEH) . mlnd Cat+s7n— Mg
(AR (R B BOE B2 E) 11, PRC2 15 T OFEREIK T OB G- 2SI Cuadd, Ezh2 K~
v A5 M ER O AENT 235, PRC2 OFEREIR T 232405 0 Jnin B f St fiE B O R IE I D72 23D 2L (Blood
2015), ZIVHDFEBITHEE D @R T A S — B fEEE A IR T 52 L2 62 (Nat Commun
2014 FEIEN LRI T; J Exp Med 2016), PRC1

53F BCOR OHEREIR T8 EZH2 [FIARIZ m=in

T 1. 554 0 e e 055 0D FEAE A (et 52 Z & DS BRI AL

K EMHENGHENERY (J Exp Med 2017, B Zdriverﬂii Zdriverﬁi Zdriverzfz
Blood 2018), & MR MNES IS AR Y =21 — M
DB RE DA T 7S | 3 3 AL 55 0D 6 9 % (1 BESENIE (EZH2) > Brk)

FTER2 REOFEEE ThLIB MM o THESM B/ L QMM e 2L E A BT 510127
0. BERD BEREBERERLZ DT AET /WZBWTULRFEIEO AZEB TR oD, BRI, NEICrEEE S
B DFIEMAEL L C, BUEBMRICIBIT 17T — 7 v ORI > CRAE MRS B CER LR 5L0R
BRIZ R B DA ALAII ~L L L TR SR FEDDBEL T e, ZOfE B, BAEST /NS E NI =F
27 (BB/Mb) T 5720 E - BN S ZZENDHZLE DX LD T (Science 2016), A L OE T~ A 20
TEFEHHA= YT ThHL B UMM

| MOEHEDBE - BEOXHZZA
WERAT L 7o &2 A NI AEV DNATR 5 D o
et s - . _y BB, RE =
SHE kR DNAIB IS IS B DOEIEC AL B - -
LRSS R BB LRI o7, _’““ '_f&'f
F7- FBRICDNAR SIS S 2 FE T H L=y S5  Beomx
TN 0 SIS 50 TR BT 517 |
a5 —FU PN RSNB L, =T il
. COLT7ATEIEA |

ICBW TR 7 a7 — 7 2R E T —ERRBNOKE->O%

N EELEPIEHUEERLE Matsumura H et al,
57'717&”5@‘3—%)&\ %@%@ff‘fﬁ}]@7 — ) %%ﬁﬂ@’éf#ﬁ_‘;i Seience 2076

DHE/INC LD R 2R L [RIRE L SR T

fa 7" — 3 kve L CH BALEFH I T HI LMLz, D FD, M- CT=y T OFER 1A HERFH 7272 58,

FEBAIEO B CAERGIESEL TABLTDIENALIN T, AT, AR EIZB T D=y

FOEAL X, BRI E aHI RS 2 B 5 EClD TRETHDLI LA RL TS (Science 2016), S5

(2, BRICBW T [REBkOMa h O ED 7 0 r T DINFET DI L2 MERR L T- (Nature 2019),

SHEIRAZE 3 $BEIX. /N BEIR B A RIE T D a-klotho 755~ AR T, BHIBALIEIRDFIEITFEN,
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BAEE AR . B D B R IBTE SR IR DA 8 S E Z D T LA AR LT, MARIREE D BRI E LT, TGN
e XD, A XX (CCLIL), RIESIGDOBZE 72T, Calpainl OFERETTHE ., HIIRIES 7 L DG L
ST FNHAr—REBGEL Calpainl BLERI OB G IO EES 2 HNAHZEE R LTZ (Sci Rep 2014),
ZORERND, 2B U O RBEE DML L TR0 B REL | BERERE T DI E0H O
(2729, a-klotho 75 5~m AIXEHRAE D —E ) HEGE ., ) - R VEREAE 2 ifAT 3 2B NI BT VR THDHT LD R
ST, o BALHIEIR 1 Sirtuin OIEHE(LIZHZHD 77 1T NAD+, KN, ZORIAETHS NMN ORI
BRIV R 3%, —J7 . NMN O G 3l O FEA R E S D, 2T, a-klotho £ F~TD AZH1F7%5 NAD
AT | BR~T AW TR B R R (3 ER I LRIK IR 238 5) MBRE T TTHEL TWVAIE& L
720 arklotho 78 B~ A ZH T DI OKERE, AEBIZ NMN- NADHHOERNE D INTBED LD ROFR
HTHD,

STEE 4 BART EESMROMEEIy TR T 5E2EZLL T obilfla ThoEZKARELT, B
KERIIE M MALs C BT CLEC-2 2 L CHAMEM L bRl Sz =y F K F-har RR =T
VEBHRT D, FER CLEC-2 > 7 /v Bgg |2 X» Tl i S 0B 1 A0 B 8 B O 1k IPE - e o T Z 0 b
THZBRAAL CHEREDMR N 95282 R LT, Zaud o (b iiia 23 & el i | 2 B E I T~ 5 =y Ffililal L TiRD
T A Z(LEORFEAN RZLOEN O ENE R T 2 RET 50D THD (J Exp Med
2015), — 77, MBI ~EVERE SRS 7 T Va2 LT B b2 R8T 5S40 TV D p38MAPK 773U — DS 7R

PEREMRAT &4, BRI L EIAT TR L TIT -7, £ BERELERRTIEMR MR

SR LSRRI p38a & R R OEE TR T Mitf (RREH A THERMEREE)

KOTVARHEESR Impdh2 OFEBL ERZI LTz — s Z-(:':rlg‘f;éig%ﬁ%
TV OIE AL Z 38 U CARL ARFO Hi gggg;g L BhteE
IS B N Z 1G5 2L EREL T (Cell

Stem Cell 2016), ZAUITiE M7 524k j:

BRI, KA LU CHIIET 5 . e

LR THDOTHD, EMmErHA (=" (Karigane et al. Cell Stem Cell 2016)

AEM|E FRIT. ENELVORFLRERBRENSHMIAARN A THY | ZHUTH T 57 el T
Spredl ZHULELT= 0 TS AT LD ERE T 22 LA RIEL Sl A 0 7 il AT L LU TO R - AVRE
EN7= (Cell Stem Cell 2018), &1L, MERARL 2D —>Th D7 T LM OB T | IR 3B BED
i M B E I L, o7 TV OTEMEAL L AU REHE T AR AIZ K0 3 MLt il O RE T 25| &z 42
L& R UTZ (Cell Stem Cell 2017), #EIRIZ. invivo DR F-#AIIIIIRIR 22 &7e<Fifenic B CER S HAAT
W, B FERICE 545225/ LTZ (Dev Cell 2016), 7=, #EMR BRI OIEMALAKE Mo
H CAE R A L4 22250 (Genes Dev 2016). Km0 7 OREZ SN LTz,

A02: NGB EFEBRERTLEINIADVT

ETERAE 5 BT, SN AR AR T ORI ET I OMEAHED HE L1, BRI DIEAI MM 2R
FTorn—U BB A T o7 — SR 8RR BEANIC RIS DI LIS LT (Plos One 2014;
Sci Rep 2015), F7-, FUIEA LRI FIC BT, B{EAR AL L TORIE G INE L TR K3 o8 5%
FRREL 18 M EHERR OB #1250l 2 0O %5 5-23 s N T M s i 43 A0 REWZ LA EERE T /L OREEE -
T2 CRLTC (Cell Rep 2015), ST, HERE OB BB A A BRE 7 L TR L | HFYIBRTE O [ g F A B R
T2 REBLTHI LTI LTZ (Sci Rep 2016) , = DfhiZt Johns Hopkins Hospital, Sloan-Kettering Cancer Center
DO ZEE L EE BRI R ZIT O, BEIRD DS A DI IE T DRI T 25 € 7 VT 21770 - 7
(Cancer Res 2017)
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FTEBR 6 {ERRIL. miE (kL= A VT /ANE#E
BAfric & 7o — AR OUEZER L, MM
RPNIZINERE LB IZERR T 25 ) LB RO TE BfFHT
\ZEENLT= (Cell Stem Cell 2018; Nature 2016), &

=}

MK

BBhA ETKENA BBIEXESA

i

WA

B v FRFERY
s i LANRI=e) ZE DN o/ e STDRAYI 11 Rt AN R
BERBOMT 2TV, BHERIEICL > TE LR ==

DN D& BPESRIE G TME 2 7R e O3
EFEROERMERT LR RILE (under SPEDBERILIESSTSEF
revision), IHIZ | K& I baR IR IBA VT VAR ¥
AT TV — ORI LS T, Bl O ERAE RICE —4
STHAIAEEENE DI R B G ZEZ T 0
KA R UT= (Cell Stem Cell 2016; Cell Stem Cell 2018; Cell 2018), ZDXH72k Flz k-~ T, L il =
FEVOIFZER R T AMI BN T, B BN T DRI LR AT AT = A L T HMEZH-, S
BIZ, AIVT AR T DRI ) MREEHENT L TRY , AL T, Iiln-<CHg 2 S BE L 7= 5%
B (2 BOW s LR ST D7 0 AT T 4 T IR BT N AT REE 7o 72 (Nature Med 2015),
SHEIRAE 7 BRI, M P EGHIIRR R pS3/MAm2/Mdm4 /7 T b= A I RRGE G, B IR I 1
#4528 (Exp Hematol 2018 FEBA AT, M E 7 TV OFEMHEALIZRIEZ B T2 TLAED
FRREEALICEE 59528 (JMCC 2015), AZR) I AN AL D MLE AT 7 F /ATHE PRI R i 2 i RE e o
SORE MO B S AR RIS TE . A A IS AICHITEIL QD2 L (Cell Rep 2014; JMCC 2019) ZHHLNILT,
SHIT, MMERE T VAR EET IV OA Iy I ARG, B ZALIZEWEEIN 5 PEY) (Seno-metabolite)
RFALHUR (Seno-antigen) Z[FEL, A7 LAV A U ZICHET HRREMENH L Z L EZH LI LT
(REU N LRI AR, FSCiRa ) o
STEfFRS EHCEAR EF (OMEOER) . BF. AR CESNIZEE) 13, & 23 s (A R R e
LI — AL RT 228 =8 M08, B BRI SUEGEEE (MDS) AR BYEE ORE - EROEEICHD
ek BRI AR DIEATIC IS LT (N Eng J Med 2015; Nat Genet 2017), £-EJiE Werner JiE R
BE DR MALFPEMBRENDIIELTZ MDS OF ) LMENTICEBWTL, TREAMIE I I b S/ — i L
IEERD LT, B 5 Al - IS HIERAE O FIED RIR SV GRSCHER ) . F72, MDS 07— & I & A
FEIZBIELS VD RNA AT TA L 7y TR RO Sy TR EEE R L= (Nat Commun 2018; Blood 2018), 181>
ZXERYE 1 10995 00 38 . i e 53 11 & i g A A OO SB AR - FRAT 24TV B RO ZDBRICE AL ~ LTSS
TWABZEEHLNNZLTZ (Cancer Discovery 2014), 502, 2B BEME A MR IZ 3N T, A L5 5500 e e S 1
+ TIM-3 OVH R THD galectin-9 25 H MLIFEAMAL B BB WS AL, 1B 872> 7 L3RRS HLD autocrine
loop Z[AE L7z (Cell Stem Cell 2015),
AEME AT Mty /e — @i TERNROONDTE Y 2R T 475y F ASXLI DR~ 203 i
RiZX, BHi=yTF CAR MM R R AVICHE GIK - Ebf3 Z8BLL | ZOFBLMENZAE MK T 9528, CAR il
DB A~ D LI 2N LT B B OHERFZ Ebf3 ORBMERANME THHIEZ R, =y F i
BB OELZIADMILTE (Genes Dev 2018), %%, Bk ER= o= — LI 1AV B i O iR C o 5 i fir
A OTEMAL - 3 - b 2Rl BRBEELR T LR R L. (Vat Commun 2015),
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6. IRARROMY ELHRULEROKRE (ELRMNE—HE, F—LR—, DRAREF) (5R—TU
A)

AT AR R (A WoE % Erde) 1T
7 LFEOIRPL) T2V T BRI ED
L LET,

FMXDOEE, LWL ODLIAICEEERE SO, FFIEHEEB 2 L IFHEZE - AZEMEONRIZ TS L, L ﬁ
FFIIIZE TR, FFe 0 00— TR, SEEF I8 1S3 AR D T2 1 L. corresponding author (ZIX/21C
Flzff LT 7EE0,
RO T(2) RBEWRL OREMIEHRCE L TEE LZH IOV T, FHEICOZ LT EEW,
BEHICED BN LB Y | RIFRBEICR D R E2Z T T o RO ETHH Z L2 RRLIZHD G
O EITHEECER R A2 SGOHE L2 b D) [COWTRREH LB DIZOWTIL, BHEHICAZAM LTI EEWN (ﬁﬁ&
LEBETHLAIE. TOA -« - ] EREELTLIEEN,),
s —WRENTOT T N —FIEEN AT TG AIEE ONFIC O THRRIB LT ZE W,

AR TN AN m%®“%®%ﬁ(£@ CEE R A= U E Y URY
WLTLEEN, Rz 7z > Tid, ARERBECIVELNELDIZERIZEES - &

<HEFRWML> (FTXITEHEDHY, muxhamﬁ)
WFFETEE A0l AT LB A v T ORE
A01-1 (GHE - &M, 2 - F)I)  FF334F (& THEFHHY) (*Corresponding author)
1. AMiyagi S, et al., and *Iwama A. The chromatin binding protein Phf6 restricts the self-renewal of hematopoietic
stem cells. Blood 133:2495-2506, 2019.
2.  ATara S, etal., and *Iwama A. Bcor insufficiency promotes initiation and progression of myelodysplastic syndrome.
Blood 132:2470-2483, 2018.
3. A WangC,etal., *IwamaA, *Sashida G. Ezh2 loss promotes transformation of early T cell precursors by propagating

pathogenic DNA hyper-methylation at T-cell developmental regulator genes. J Clin Invest 128:3872-3886, 2018.

4.  ATanaka T, et al., and *Iwama A. Internal deletion of BCOR reveals a tumor suppressor function for BCOR in T
lymphocyte malignancies. J Exp Med 210:2901-2913, 2017.

5. ARizqO,etal.,and *Iwama A. Dual inhibition of EZH2 and EZH]1 sensitizes PRC2-dependent tumors to proteasome
inhibition. Clin Cancer Res 23:4817-4830, 2017.

6. AHasegawa N, et al., and *Iwama A. Impact of combinatorial dysfunctions of Tet2 and Ezh2 on the epigenome in
the pathogenesis of myelodysplastic syndrome. Leukemia 31:861-871, 2017.

7.  ASashida G, et al., and *Iwama A. The loss of Ezh2 cooperates with an active JAK2 mutant in the pathogenesis of
myelofibrosis and sensitizes tumor-initiating cells to bromodomain inhibition. J Exp Med 213:1459-1477, 2016.

8. AKoide S, et al.,, and *Iwama A. Setdb] maintains hematopoietic stem and progenitor cells by restricting the ectopic
activation of non-hematopoietic genes. Blood 128:638-649, 2016.

9. A Mochizuki-Kashio M, et al., and *Iwama A. Ezh2 loss in hematopoietic stem cells predisposes mice to develop
heterogeneous malignancies in an Ezh1-dependent manner. Blood 126:1172-1183, 2015.

10. AMishima Y, et al., and *Iwama A. Histone acetylation mediated by Brd1/Brpf2 is crucial for Cd8 gene activation
during early thymocyte development. Nat Commun 5:5872,2014.

11. Hirai Y, Tamura M, Otani J, and *Ishikawa F. NEK6-mediated phosphorylation of human TPP1 regulates telomere
length through telomerase recruitment. Genes Cells 21: 874-889, 2016.

A01-2 (R - PaAf) G 5fF (ERidHY)

12. ALiuN, etal., and *Nishimura EK. Stem cell competition orchestrates skin homeostasis and ageing. Nature 568:344-
350, 2019.

13. © AMatsumura H, et al., and *Nishimura EK. Hair follicle aging is driven by transepidermal elimination of stem
cells via COL17A1 proteolysis. Science 351:575, 2016.

14. A Okamoto N, et al., and *Nishimura EK. A melanocyte-melanoma precursor niche in sweat glands of volar skin.
Pigment Cell & Melanoma Research 27:1039-1050, 2014.

15. Ueno M, et al., and *Nishimura EK. Coupling of the radiosensitivity of melanocyte stem cells to their dormancy
during a hair cycle. Pigment Cell & Melanoma Research 27:540-551, 2014.

AO01-3 (FHli - $f) &t 19F (EwidY)

16. A Maruyama N, et al., and *Nabeshima Y. Establishment of a highly sensitive sandwich ELISA for the N-terminal
fragment of titin in urine. Sci Rep 6:39375, 2016.

17. A*InadaA, etal., and Nabeshima Y. Effects of 17B-estradiol and androgen on glucose metabolism in skeletal muscle.
Endocrinology 157:4691-4705, 2016.

18. A*Inada A, et al., and Nabeshima Y. Adjusting the 17p-Estradiol to Androgen Ratio Ameriorates Diabetic
Nephropathy J American Society of Nephrology 27:3035-3050, 2016.

19. © AKobayashi K, et al., and *Nabeshima Y. Hepatocyte B-Klotho regulates lipid homeostasis but not body weight

18



20.

in mice. FASEB J 30:849-862, 2016.
A Nabeshima Y, et al., and *Nabeshima Y. Calpain 1 inhibitor BDA-410 ameliorates a-klotho-deficiency phenotypes
resembling human aging-related syndromes. Sci Rep 4:5847, 2014.

A01-4 (T - HALR, 20 - K&) 5391k (B#idH V)

21.

22.

23.

24,

25.

26.

A01

A01

27.

A01
28.

29.

A01
30.

31.

32.

33.

34.

35.

A01
36.

A01
37.

A01
38.

A01
39.

40.

A01

A Karigane D, et al., and *Takubo K. p38a Activates Purine Metabolism to Initiate Hematopoietic Stem/Progenitor
Cell Cycling in Response to Stress. Cell Stem Cell 19:192-204, 2016
A #Nakamura-Ishizu A, #Takubo K, (#equal contribution) et al., and *Suda T. CLEC-2 in megakaryocytes is critical
for maintenance of hematopoietic stem cells in the bone marrow. J Exp Med 212:2133-2146, 2015
A Kobayashi H, et al., and *Takubo K. Bacterial c-di-GMP affects hematopoietic stem/progenitors and their niches
through STING. Cell Rep 11:71-84, 2015
A #Nakamura-Ishizu A, #*Takubo K (#equal contribution), Fujioka M, Suda T. Megakaryocytes are essential for HSC
quiescence through the production of thrombopoietin. Biochem Biophys Res Commun 454:353-357, 2014
© ALoo TM, et al., and *Ohtani N. Gut Microbiota Promotes Obesity-Associated Liver Cancer through PGE2-
Mediated Suppression of Antitumor Immunity. Cancer Discov 7:522-538, 2017.
A Sato S, et al., *Ohtani N, *Hara E. Ablation of the pl6INK4a tumour suppressor reverses ageing phenotypes of
klotho mice. Nat Commun 6: 7035, 2015.
(g« ) FROofF
(8B - AR B4 (EHHD)
A Asano J, Sato.T, et al., and *Ohteki T. Intrinsic Autophagy Is Required for the Maintenance of Intestinal Stem Cells
and for Irradiation-Induced Intestinal Regeneration. Cell Reports 20:1050-1060, 2017
(%% FR)  FE8 i (EHHV)
A Tadokoro Y, et al., *Hirao A. Spred1 Safeguards Hematopoietic Homeostasis against Diet-Induced Systemic Stress.
Spredl safeguards hematopoietic homeostasis against diet-induced systemic stress. Cell Stem Cell 22:713-725,2018.
A Ali MAE, et al., and *Hirao A. Functional dissection of hematopoietic stem cell populations with a stemness-
monitoring system based on NS-GFP transgene expression. Sci Rep 7:11442, 2017.
(nEE - BF) R4 (EHHD)
© A *Kanatsu-Shinohara, M, Naoki N, and Shinohara T. Nonrandom contribution of left and right testes to germline
transmission from mouse spermatogonial stem cells. Biol Reprod 92:902-910, 2017.
A Shinohara T, et al., *Kanatsu-Shinohara M, and *Kazuki Y. Transfer of a mouse artificial chromosome into
spermatogonial stem cell generates transchromosomic mice. Stem Cell Reports 9:1180-1191, 2017.
A Kanatsu-Shinohara M, et al., and *Shinohara T. Myc/Mycn-mediated glycolysis enhances mouse spermatogonial
stem cell self-renewal. Genes Dev 30:2637-2648, 2016.
A Tanaka T, Kanatsu-Shinohara M, Lei Z, Rao CV, and *Shinohara T. The luteinizing hormone-testosterone pathway
regulates mouse spermatogonial stem cell self-renewal by suppressing WNTS5A expression in Sertoli cells. Stem Cell
Reports 7:279-291, 2016.
© A *Kanatsu-Shinohara M, Naoki H, and Shinohara T. Nonrandom germline transmission of mouse spermatogonial
stem cells. Dev Cell 38:248-261, 2016.
A Kanatsu-Shinohara M, Morimoto H, and *Shinohara T. Fertility of male germline stem cells following
spermatogonial transplantation in infertile mouse models. Biol Reprod 94:112, 2016.
(RFF - |k FH1F (EHHY)
A *Takaoka K, Nishimura H, and *Hamada H. Both Nodal signalling and stochasticity select for prospective distal
visceral endoderm in mouse embryos. Nature Commun 8:1492, 2017.
(- Rl &1k (EEHEH D)
A Kawano Y, et al., and *Katayama Y. G-CSF-induced sympathetic tone provokes fever and primes anti-mobilizing
functions of neutrophils via PGE2. Blood 129:587-597, 2017.
(nE% - fadh) &8 (EHEH V)
A Kadono M, et al., and *Matsui H. Biological implication of somatic DDX41 p.R525H mutation in acute myeloid
leukemia. Exp Hematol 44:745-754, 2016.
(B - pal)  Fhoff (EHHY)
*Takizawa H, et al., and Manz MG. Pathogen-induced TLR4-TRIF innate immune signaling in hematopoietic stem
cells promotes proliferation but reduces competitive fitness. Cell Stem Cell 21:225-240, 2017.
A Kovtonyuk LV, Markus G, *Manz, and *Takizawa H. Enhanced thrombopoietin but not G-CSF receptor stimulation
induces self-renewing hematopoietic stem cell divisions in vivo. Blood 23:3175-3179, 2016.
(5 - W) GH 1 (EHH )

19



41. A Changarathil G, et al., *Sada A, and Yanagisawa H. Wild-type and SAMPS8 mice show age-dependent changes in
distinct stem cell compartments of the interfollicular epidermis. PLoS One 14:¢0215908, 2019.
A0 (A% - ) FHoff (ERidHY)
AOL (%% - HlE)  Ata4ft (Eaid D)
42. Sakai A, et al., and *Nakashima K. Ectopic neurogenesis induced by prenatal antiepileptic drug exposure augments
seizure susceptibility in adult mice. Proc Natl Acad Sci USA 115:4264-4269, 2018.

A02-1 (Fh - BTHF)  FHofF (BTHBEDHY)
43. © AYamamoto KN, et al., and *Haeno H. Personalized Management of Pancreatic Ductal Adenocarcinoma Patients
through Computational Modeling. Cancer Res 77:3325-3335, 2017
44. © AYamamoto KN, et al., and *Haeno H, Uchiyama K. Prediction of postoperative liver regeneration from clinical
information using a data-led mathematical model. Sci Rep 6:34214, 2016
45. © A Yamamoto KN, Nakamura A, and *Haeno H. The evolution of tumor metastasis during clonal expansion with
alterations in metastasis driver genes. Sci Rep 5:15886, 2015.
46. © A Yamamoto KN, Hirota K, Takeda S, and *Haeno H. Evolution of pre-existing versus acquired resistance to
platinum drugs and PARP inhibitors in BRCA-associated cancers. PLoS One 9:¢105724, 2014.
A02-2 (RHE - fEf%)  FH10fF (RTHEHEDHD)
47. ANanki K, et al., and *Sato T. Divergent Routes toward Wnt and R-spondin Niche Independency during Human
Gastric Carcinogenesis. Cell 174:856-869, 2018.
48. Fujii M, et al.,, and *Sato T. Human intestinal organoids maintain self-renewal capacity and cellular diversity in niche-
inspired culture condition. Cell Stem Cell 23:787-793, 2018.
49. A Shimokawa M, et al., and *Sato T. Visualization and targeting of LGR5+ human colon cancer stem cells. Nature
545:187-192, 2017.
50. A Sugimoto S, et al., and *Sato T. Reconstruction of the Human Colon Epithelium In Vivo. Cell Stem Cell 22:171-
176, 2018.
51. Blokzijl F, et al., Sato T, et al., and *van Boxtel R. Tissue-specific mutation accumulation in human adult stem cells
during life. Nature 238:260-264, 2016.
52. AFujii M, et al., and *Sato T. A colorectal tumor organoid library demonstrates progressive loss of niche factor
requirements. Cell Stem Cell 18:827-838, 2016.
53. AMatano M, et al.,, *Sato T. Modeling colorectal cancer using CRISPR-Cas9-mediated engineering of human
intestinal organoids. Nat Med 21:256-262, 2015.
54. AFuyjii M, Matano M, Nanki K, and *Sato T. Efficient gene engineering of human intestinal organoid using
electroporation. Nat Protocol 10:1474-1485, 2015.
A02-3 (Gt - FEEF)  FR101F (RTERDHY)
55. AYokoyama M, et al., and *Minamino T. p53 plays a crucial role in endothelial dysfunction associated with
hyperglycemia and ischemia. J Mol Cell Cardiol 129:105-117, 2019.
56. A Wakasugi T, et al., and *Minamino T. Role of smooth muscle cell p53 in pulmonary arterial hypertension. PLoS
One 14: 0212889, 2019.
57. AYoshidaY, etal., and *Minamino T. Peptide vaccine for semaphorin3E ameliorates systemic glucose intolerance in
mice with dietary obesity. Sci Rep 9:3858,2019.
58. ASi S, etal., *Minamino T, and *Iwama A. Hematopoietic insults damage bone marrow niche by activating p53 in
vascular endothelial cells. Exp Hematol 63:41-51,2018.
59. Alkegami R, et al., and *Minamino T. Gamma-aminobutyric acid signaling in brown adipose tissue promotes
systemic metabolic derangement in obesity. Cell Rep 24:2827-2837, 2018.
60. AYoshidaY, etal., and *Minamino T. p53-induced inflammation exacerbates cardiac dysfunction during pressure
overload. J Mol Cell Cardiol 85:183-198, 2015.
61. AYokoyama M, et al., and *Minamino T. Inhibition of endothelial p53 improves metabolic abnormalities related to
dietary abesity. Cell Rep 7:1691-1703, 2014.
A02-4 (FHEj - B[, 4548 - HA, 88F) &2k (2 TEHHY)
62. ANagao,etal., Sanada M, Iwama A, *Ogawa S, and *Nakaseko C. Genetic and transcriptional landscape of plasma
cells in POEMS syndrome. Leukemia 2019 Jan 11. doi: 10.1038/s41375-018-0348-x.
63. AKonA,etal, Sanada M, and *Ogawa S. Physiological Srsf2 P95H expression causes impaired hematopoietic stem
cell functions and aberrant RNA splicing in mice. Blood 131:621-635, 2018.

20



64.

65.

66.

67.

68.

69.

70.

71.

72.

A02
73.

A02
74.

75.

A02
76.

A02
77.

78.

A02
79.

A02
80.

A02
81.

82.

A02
83.

A02
84.

85.

86.

A Yokoyama A, et al., Sanada M, et al., and *Ogawa S. Age-related remodelling of oesophageal epithelia by mutated

cancer drivers. Nature 565:312-317,2019.

Shiozawa Y, et al., Sanada M, et al., and *Cazzola M. Aberrant splicing and defective mRNA production induced by

somatic spliceosome mutations in myelodysplasia. Nat Commun 9:3649, 2018.

Makishima H, et al., Sanada M, et al., and *Maciejewski JP. Dynamics of clonal evolution in myelodysplastic

syndromes. Nat Genet 49:204-212, 2017.

Yoshizato T, et al., Sanada M, and *Ogawa S. Somatic Mutations and Clonal Hematopoiesis in Aplastic Anemia. N

Engl J Med 373:35-47, 2015.

A Miyawaki K, et al., Kikushige Y, et al., Miyamoto T, Maeda T and *Akashi K. Identification of unipotent

megakaryocyte progenitors in human hematopoiesis. Blood 129:3332-3343,2017.

A Kikushige Y, Miyamoto T, et al., and *Akashi K. A TIM-3/Gal-9 autocrine stimulatory loop drives self-renewal of

human myeloid leukemia stem cells and leukemic progression, Cell Stem Cell 17:341-52, 2015.

Damm F, et al., Kikushige Y, et al., and *Bernard OA. Acquired initiating mutations in early hematopoietic cells of

CLL patients. Cancer Discov 4:1088-1101, 2014.

A Zhang C, et al., Yokote K, et al., and *Lin Z. Matricellular protein CCN3 mitigates abdominal aortic aneurysm. J

Clin Invest 126:1282-1299, 2016.

A *Yokote K, et al., and *Oshima J. WRN mutation update: mutation spectrum, patient registries, and translational

prospects. Hum Mutat 38:7-15, 2017.

(x5« THE)  FHafF (EHHY)

A Fujisawa M, et al., and *Chiba S. Activation of RHOA-VAV1 signaling in angioimmunoblastic T-cell lymphoma.

Leukemia 32:694-702, 2018.

(B - EE)  FR8 R (ERHEH D)

A *Fujiu K, et al., *Manabe I. A heart-brain-kidney network controls adaptation to cardiac stress through tissue

macrophage activation. Nat Med 23:611-622, 2017.

A Hayashi S, Manabe |, Suzuki Y, Relaix F, *Oishi Y. KIf5 regulates muscle differentiation by directly targeting

muscle-specific genes in cooperation with MyoD in mice. Elife 5:e17462, 2016.

(- 1A FR 2k (EHEH D)

NAD:+ supplementation rejuvenates aged gut adult stem cells. *Igarashi M, Miura M, Williams E, Jaksch F, Kadowaki

T, *Yamauchi T, *Guarente L. Aging Cell 18:¢12935, 2019.

(- W) ek (EHHV)

Muto Y, *Nishiyama M, Nita A, Moroishi T, *Nakayama K I. Essential role of FBXL5-mediated cellular iron

homeostasis in maintenance of hematopoietic stem cells. Nat Commun 8:16114, 2017.

Katayama Y, *Nishivama M, et al., and *Nakayama K 1. CHD8 haploinsufficiency results in autistic-like phenotypes

in mice. Nature 537:675-679, 2016.

(% - Mgk &34k (EHEHD)

Ohmaru-Nakanishi T, et al., and *Kato K. Fibrosis in Preeclamptic Placentas Is Associated with Stromal Fibroblasts

Activated by the Transforming Growth Factor-B1 Signaling Pathway. Am J Pathol 188:683-695, 2018.

(B - BEH)  FR2fF (EHHV)

A Kawamura Y., Katada S, et al., ¥*Nakashima K. Synergistic induction of astrocytic differentiation by factors secreted

from meninges in the mouse developing brain. FEBS Letters, 591:3709-3720, 2017.

(ZE - M) Fhefk (EHHV)

A Horiguchi H, etal., and *Qike Y., ANGPTL2 expression in intestinal stem cell niche controls epithelial regeneration

and homeostasis. EMBO J 36, 409-424, 2017.

A Tian Z, et al., and *Qike Y., ANGPTL2 activity in cardiac pathologies accelerates heart failure by perturbing cardiac

function and energy metabolism. Nat Commun 7:13016, 2016.

(5 - k) Gh2fF (EHHY)

Hayashiji N, *Yuasa S, et al., and Fukuda K. G-CSF supports long-term muscle regeneration in mouse models of

muscular dystrophy. Nat Commun 6:6745, 2015.

(5 - @) FH101F (EHH V)

A *Yachida S, et al., Fukuda S, Shibata T, and *Yamada T. Metagenomic and metabolomic analyses reveal distinct

stage-specific phenotypes of the gut microbiota in colorectal cancer. Nat Med Jun 6. Epub.

A Kikuchi K, et al., Fukuda S, et al., and *Abe T. Gut microbiome-derived phenyl sulfate contributes to albuminuria

in diabetic kidney disease. Nat Commun 10:1835, 2019.

AKim YG, et al, Fukuda S, et al., and *Nufiez G. Neonatal acquisition of clostridia species protects against
21



colonization by bacterial pathogens. Science 356:315-319, 2017.
87. Satoh K, et al., Fukuda S, Aoki M, and *Soga_T. Global metabolic reprogramming of colorectal cancer occurs at
adenoma stage and is induced by MYC. Proc Natl Acad Sci USA 114:E7697-E7706, 2017
A2 (A%« )1 E)  GF34F (BHH D)
88. AShibata E, Ando K, Murase E, and *Kawakami A. Heterogeneous fates and dynamic rearrangement of wound
epidermis-derived cells during zebrafish fin regeneration. Development 145:162016, 2018.
89. A Ando K, Shibata E, Hans S, Brand M, and *Kawakami A. Osteoblast production by reserved progenitor cells in
zebrafish bone regeneration and maintenance. Dev Cell 43:1-8, 2017.
A02 (%% - B &1 (ERHD)
90. Alchijo R, et al., and *Toyoshima F. Tbx3-dependent amplifying stem cell progeny drives interfollicular epidermal
expansion during pregnancy and regeneration. Nat Commun 8:508, 2017.
A02 (A% - ) GH4fF (ERid V)
91. A WangJ, et al., and *Hamazaki Y. Hassall's corpuscles with cellular-senescence features maintain interferon alpha
production through neutrophils and pDC activation in the thymus. Int Immunol 2018 Dec 1, Epub.
A02 (A% - KB  at2fF (Eaidb)
92. AScike M, et al., and *Nagasawa T. Stem cell nich-specific Ebf3 maintains the bone marrow cavity. Genes Dey 32:
359-372,2018
A02 (A% - B¥) &H1fF (BHidH D)
93. Okamoto M, et al., Uesaka T, and *Enomoto H. Mice conditionally expressing RET(C618F) mutation display C cell
hyperplasia and hyperganglionasis of the enteric nervous system. Genesis 18:¢23292, 2019
A02 (5% - 51 Gh2fk (AREHD)
94. AFukuda M, *Yoshizawa T, et al., and Yamagata, K. SIRT7 has a critical role in bone formation by regulating lysine
acylation of SP7/Osterix. Nat. Commun 9:2833, 2018.
A2 (A5 - K)  EF3ME (BREH D)
95. A *Tanimizu N, et al., Mitaka T. Intrahepatic bile ducts guide establishment of the intrahepatic nerve network in
developing and regenerating mouse liver. Development 145. pii: dev159095, 2018.
A02 (5% - dekf)  FHafE (BREH D)
96. Asada S, et al., and *Kitamura T. Mutant ASXL1 cooperates with BAP1 to promote myeloid leukemogenesis. Nat
Commun 9:2733, 2018.
97. *Nagase R, *Inoue D, et al., *Abdel-Wahab O, and *Kitamura T. Expression of mutant Asxl1 perturbs hematopoiesis
and promotes susceptibility to leukemic transformation. J Exp Med 215:1729-1747, 2018.
A02 (A% - K1) w3 (BaidHD)
98. A*QishiY,etal., Iwama A, et al., Manabe [. Bmall regulates inflammatory responses in macrophages by modulating
enhancer RNA transcription. Sci Rep 7:7086, 2017.
A02 (A% - HIH)  &F4fF (BHidHD)
99. ANakamura J, et al., and *Yanagita M. Myofibroblasts acquire retinoic acid-producing ability during fibroblast-to-
myofibroblast transition following kidney injury. Kidney Int 2019 Epub
A02 (%% - safR)  AF2fF (R D)
100. Seok S, et al., Iwamori N, et al., *Kemper JK. Fasting-induced JMJD3 histone demethylase epigenetically activates
mitochondrial fatty acid B-oxidation. J Clin Invest 128:3144-3159, 2018.

<EFE> B —IHR EREFIM Tk b FmarsE (GE b)) 2017 BRI SRR EE R
RTERL ANAT IARERRAL 7 —K (CE+4E) 2019

<R—A— T H% > http://www.ims.u-tokyo.ac.jp/molmed/stemcellaging/index.html

HRHOE 152 fF, 718 38 (S NHK AT/ HR7ob R DR R FMUEMET 100 mO R 2016 228)
< BT RT T LEEOIRL > A International Symposium on Stem Cell Aging and Disease. Ito Hall, the University
of Tokyo, June 29, 2016, /i : 55 16 [EIFEHIIIS LR A (2018 4E 6 H 1 H~2 B JUNKFEEHRE)

<TURN) —=FEE) > IK@EE 7Ly b 1 — A REEE - 'I7—106 4, /b i 523 - 2R - 32
20 -, FLAVY—R 45 1f

22



7. BRMAB (AFEHREEC.) LEHRREOERRKE (2X—TULR)

BEBRA O FHEIRFIE B OVASERTIE & 6 A 72 BFSEHLA & SIS 30 CRUVE L C O B B BFJEIR E & OBIR & FEil L, #4GERT
FERRBOTEBNREL b &, L0 & 5 B FEALAR DM R IFTE & AT ORI E K > C X 72, MRS R% 72 &
% T BRI OBIREIC TR LTS,

E£HMRIER. FTEHAE - ASHAEOBERFR - EERKR

A0l (AT BBV A DU 7 ORENE) TRONZAERZ ., A02 INERBIER BEAT AL VLT O#FFE# L
U THNED BEEE R e DB S TFMREEL . AT LBV 7 % Hi L UT- 5 BRIRIE R BRO R B ~ LB 52 5 56
JBSHE D, WHZAQ THEOLNIZHSRIL, ZOREMEEL TFEET DAT LBV AV 7 D FEieh A0 L L
TIRINZ DTN T7 $FCHEIH O #E A M > TE o, AT Lk/ba AV 7 W 5EIZ BAL TRk /e oo B
Z D% [ (& MLEARAL) | PR (AR e - B aepiiia) | Veik (0 R it - IFepiiia) 0, = FAFFE 0 H
FECHLHIMRBH L L7 T, K FHE - AFEAF TR D Z K o7, AR KT EDEFIED A
Fix, B EOBLED DB A YR —R LT, £z, SO I ERE O ZE ThHY | Sl 2ol
AT DENTAD T Ry NI — 7 LR BEVOBLEING , BRI A TG U, B, ERE, FEr, BA, B
FOITEBIIIEOHEMZE THY, A1 DEMILAFFELBHEZ IRV RN E | AT MBIV T AV T OB DD B
DOHEHEIZES DT, ZOIORERBMLGEAELSZLICEY  HROMFLLSEMNGRERRANATREE ST (F),

ST X IR & SEAMRICEOVERMIENY - BLENT - KEENF
WROBEELMATERCEARZT AEINIA S ORH

_// N\ .// N\
[ /7 N\ RFAENIAS>ID 17\ )
\ | )) \ HIEDEBEE /| )
AN A D) A AR—H—RE ML A
( N\ 17 TN

[
- pEseRRa
A0l [RFLEINIASID N
BEOBEETOFEESITFILD
fZEA |

s, Alll. . 85, AAR.

IS0 OHREERORA ]
ek, BE. BIIE. BH. 4.
7 iF. NEIE19%

b

Ke, NEE21% 77
\ | BB F =—\| /
4 PRSI & B . I
| ZFLELIASSID \
\ )= PO - ERCEMR A\ )
N ! N\ /

FREAARZET SY b I A—LA

SEASOIFEZIE (UL RSORAOUT =LA TOFA—A. AFRO—-L4)
SRHARRARATIRATSZIR (LA o B B—HREEAR. in vivo A—=22)

SRR SR

[EENSREBMHIES AT A, BEEETIL - NiGEESJFIVEERSMHABS AT A

BIBEDES): ZO JORTEEZ M IZTHED D702 ABFE 0B ICR BT 25 i ZE B S A N — (U TR —L
KRy M AFAERE L REOKFEMAEWIIZERT R 38 i+ A7~V K% Anthony Ho i) Z-#34E
MRBLROCICHEESAREBITHIEL | AUFIEHEOEE - HFFE0 7 PRI T 23 S 4K | ZOfE R
Zh IZHEHBN OB 21T o7 (IRIEBERE 7 [, SEEERE 5 1)), F7o, SRSV Tk, fasaise
DHEPR I E TR T DEEBIT, FEEAR G WA D IGE L SIS FE DTG ML & [ > 72, H28 4 13 /ABH O fEek
BERSHREER VRO LR KT CRMETEL, (6 A), H30 FE XM RO LA AR E DI
L VOB TR LTz, Fio, OB AR FETEIRE DAV A X HT-1Z, H28 FREIL, Brffriaig Aoty
/5L ERIOMEEBIREE (11/16-17) ZBAfEL | 1FMASH L LRI R HEME L 7o, ATEHEA 5 T35 FIFEHE DL

23



BICEAL X, BEFET =939 % H27, 29 FEICBIMEL ., EHRAsfal L EAFIE A HEEL 7=, F7-. H28 AE 13 HT
SEAfERE T ) & H29 R I T & 1 cBRBFET -0 avT#BELT-,

BT BRIEVNOMEXBERERLTO0IC, SRS DR, FRC, & THFFEE ORI L T, 7/ A
V=T A(BEM), TES A RNA Y —27 = A CER]) AT (AR | S HIiaA L7 /AR 28 (k) | 28R
BT VIRNT (BITEF) 70 8 D3RAAT T2,

RNA v —27Ty A 42 7=k Bl RNA > —27 A 2 7ay=/h, ChIP ¥ —7xT A 3 Fudxsh,
ATAC > —7/x A 8 Fuy=/F RRBS 2 /Ryl BRIV — T A 5 Fuay=/h g a7 v
ST 1 Fa b, droplet digital PCR - 1 7 uy=2h REHf#HT 8 oy =sh, HEfEtr &7 1 3% 6
TaY e JMIR LT EEZITo7, SHICHBN TRA T 2R BIEET LV~ U A a-klotho ~ 7 A BT
Werner ~ 7 A728) R0, RBEDEAL~—T1— (pl6,p21) A A=V T < TAZILHEL T, Bin L~ AILEIK
NAFFZES CHHEL TR 21T > T D, ZHETICE G WA~ AOEMN Y 513 24 HThh b, %72,
I~ AL EAR T R THY, BARD BRI AR FIZIL 7 ELBTHEL-, L EOEKHOLE,
FEIN COILFMIFET 92 FRCDIEY, Z<DOBEB IR THRFENIFEEAT o 7o, BUITHE 5 A O SN T
57 AR (ZDOBIZLLTITRT) | B - i P SUI 2T DIFED,

1. JaTH GEHE A0L) /H Sk GHET AOL) AR H: (A% AOL) /& Fk (GEEHE A01) (Blood 2017)

2. WAL GHE A0 /FEHT (GHET A01) /5 Fk GELEE A01) (Cell Stem Cell 2016)

3. EH (A5 A02) /R (A% A02) (Nat Commun 2016)

4. FHALRGHE AOL) AR ITEF (BHE A02) /fEA(LA%E AOL )(Cell Rep 2015)

EFRSIRM OEE) vEohE 2 B DL/ | BSMIEFEILR L O | 25 FAFTEH OIRIE LHRE, TN

MESMEERBID PL OIS L | MM EEEO ML L FHMREED 7o, LU, BU OTAVU T VAT LESHIFE

7'myxZ/k "SyStemAge" @ Annual meeting |[ZHRFEHEODZE H S EENSE B CTHAEEN T THEEHIC, A

BAFFERZED Anthony Ho -+ (NAT/L~L7RE) 25U F A LRI DT H R b E 2T o7, %

7= Lund Stem Cell Center (A =—7 >+ /L R K%) & Cancer Science Institute of Singapore (3> TR —/LKEE) |
Institute for Stem Cell Biology and Regenerative Medicine (Stanford X“%). European Research Institute for the

Biology of Ageing (A 74« 7m—= 7 R) LD ZiaAT o7, IHIT, EFFEE L TF PL DR

URIE (4~18  H) % 5 4ATH LI, EHIRIEZEE 6 NTo7c, MEFMEENI B OB EE 2 2 B+ oL L

(2L AN A TR ORI T AU R DAL GES 5 T o7, UL EOTEEhZ 8L T, s seigB & o 2[R

WFFEBIEFR ATV, [EIFRIEE TR ST 52 A, &M - Yl T am s0b 25U DI D,
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8. MRBEDHEAKRR (REOHAHER. AREBODRMEAZEL.) (1 R—TJLRA)
IR 21T 5 L CRiS (WPERN THA 3 Dl « 2REOBEA - BI%E « B - EBRER - BHM ORI L) O
RBLCOWFFER DNRAYE IOV TREER L T 2 GRIFIHZ I 1T 2 3 3 S~ DO BHLO R 2 E e, ),

GRS BT DRl 2k H 55~ DO B D ARTL
TIPS T D TR R L TT b 87 DA O AR AT | BOBE 7 VAT O SR ZATO 728D | B

FROBEAZPIFERE T A LT,

1. REAT RS

TIIITAT FTAY — % ARFEHE L CHEAL . HACRDNE B - JEF U7z, 365 i s Ao R S e D A AR AR AT L2
U 72, B S8 - s N L RIBFZE I s b i LT,

2. v TN VRN

Fluidigm C1 Z#FEBEE CHEAL , EHVE R E A L 72, MDS Z2b TN AML DREIRIRARZ V2 single cell fi#
Wi | S TR DN TERE 3 2 RS R RS AL W il e L O SL R FE L U CIE Uz, 72, Bl S8 - it N 3t
[FIAF TR HAE L 72, IEH 7208 e R 23N Es I RO B AR F R RA AL /e — ALK UIESHKICE D 73 F9F
REZ ML~ /L THEHT ATRE TV . ZLOBLIRIEWET R AGHITERY | 4% OARBEIROF LD RICKELFH 5
THEHFFEND,

3. BT VIRNTHS B

RN 2 B o — 2 — U AT LA RIS IR CREAL VLR 3 B @ L7z, FHEF IR0 2 TIZIVTE A
FTHEEHIT, HAN AR - AN L RAFZEI b LT,

4. PS4z

BT SR D DIEFE S DO — TR FE IR R DS L B SR A e L7z,
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- BRBOFERARE ((1),

(2),

(3) ZEHLETIR—=JLIA)
(1) EE2M&IH GrEFECSNTHA LIZEER2Ya (RIE

- fEmE. RS

Eo [FEZ2YHLHA

AME] BICER L D,) IZOVWT, DR WIEIZ, ﬁ?‘]b:ﬂiié%ﬁlﬁf“?ﬂﬁbf<7‘iéb\ )

R |4 AR - PERESE $o B (F9) &%E (M) AR E (B F)BFZeR% RY
26 |HLESL—F AV 2 FVI0C- 1 9,970,560 9,970,560 | B R ERIH AL K
— & A Y | W3BS2ND
WEE FV10i
W7 u|94h 1 4,938,605 4,938,605 | B R BER} K
N
AutoMACS [T =— A% F 1 4,838,400 4,838,400 | [E 7. EBSE BN 72
Pro 7 A
A BE O | —F e AR R 1 1,458,000 1,458,000 | [ 7 [E BR = M5
TEE 4 H—
X vV R | FVZ U 2VEF 1 1,209,600 1,209,600 | [E] 37 [E] B = e bfF 55 2
wh H—
2 7 |V 7T v A 2| ABI StepOnePlus-01 1 3,218,400 3,218,400 | HERI R KT
PCR AT A
SRR T2 | AV 324 DPT3-| 1 1,274,400 1,274,400 | HUTERR} K52
BIVTAS SET-SPJ
28 |2 % 7 |4z 1 9,417,600 9,417,600 | [E 37 [E PR = A TE
TR R A H—
FINIAA— |ESANR— L —= vk 1 2,483,136 2,483,136 | B ER AL KA
Tx— FUSION-SORO.7S
29 |7/ AF 427 A|SORP FACSArial H 1 6,323,400 6,323,400 | [E] 37 [E B E W 7E
L N—Tg H—
N
561nm L —% | FACSAriall 1 5,130,000 5,130,000 | [F] 37 [E BRE A 5e 2
S A% H—
A H B ifn Bk | B ARE: 1 1,982,556 1,982,556 | T-HE 5
D+/«A-uu
AR 7Y — |3V =v7 MDF- 1 1,959,563 1,959,563 | Hiik KEp IR
W U700VXS5-PJ
E AT Y | iMacPro —zX 1 1,594,728 1,594,728 | EBR Mo £ L 2 —
— AT —3
—2
HBAKIR 7V — | MDF-U33V-PJ 1 1,499,040 1,499,040 | Bt~ F5 2K
‘H:‘—
30 |56lnm L —#| HA BD 1 5,128,920 5,128,920 | [E 7 [H R = BN IE 2
—T T T H—
—RFwh
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(2) BtEMERICBIFAXHD 5 b, HKE, AMEE - #&. TOMOEELRLDIZHOWT, £EI L, BHANIC,
EHEDOREVIEICHER, &8, RV ELRER%Z BAMICRER LT EEN,

[ Rk 264 )
Vs ¢
1. A EEE AR 866,126 1 & ILHFBE
2. IPCC 25N 165,520 1 VA4 EE
- N2 - 34
1. HAFi & - FHEFE B O H 4,149,480 [ VEATHE
2. HifftlitE B0 2,799,258 [ 4T
3. FHEMFEE DO 1,556,678 [ A THIEE
4. HifimitE B OREM 1,220,667 [ HALREE
- Z DA
1. JR PR A E R 4 62 1 967,356 4 =L
2. EhW RS R AR 2,511,928 M E5BFHE
3. FEBRENEE e B TR 2,419,200 [ ELFHEF
4. FACS Aria {557 % 1,670,000 [ & FHIEE
5. B EBRMBES LRt R 1,590,112 [ EHIE
6. A ZitE (DNA > —7 2 A) 1,362,420 [ VEREHE
7. WA —Frv 2T —E A 972,000 [ JITEFHE
[ERk 274 )
Vs ¢
1. ¥ESMIFZE R ARG 300,000 W T B HE
2. 7T AVH MR TSN 373,310 M HHBE
3. A—au MR FEE SN (F— AN T) 364,050 EHPE
4. American Association for Cancer Research (2l 335,590 [ 1= BREE
- N2 -4
1. ¥e{EAEEOREM 6,868,609 1 & HIBE
2. FRTARE A - BTt B O 9,221,318 14 FEATHE
3. TR B DR 5,603,624 [ ITEFHE
4. HifiwiE B OREM 4,033,896 [ &= HE
- Z DA
1. BT FEEAT 1,717,200 [ VGASEE
2. Ehi SRR A 2,068,134 1 FEFHE
3. FACS Aria {57 % 1,670,000 [ & FHIEE

4. HumanMethylation450 5% FEf#AT 1,150,848 [ {cfEHE

[k 284 ]

Vs ¢

1. TAVA MR FRIZBN 460,630 1 FLHBE

- N2 -3t

1. FHEAFSE A - Beffraite B OEH 9,273,523 4 FEATHE
2. FHTAFSEE - Bt B OE H 6,217,812 1 #i5E
3. HetfiitE B oM 4,208,517 [ [EHBE
4. FHEAFEEOREM 3,634,961 M JATHIBE
5. FHEMFEE O 2,123,557 [ TP HE
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oL

1. FACS Aria {%:~7% 1,670,000 4 R BE

2. BD FACSJazz BV —%— AEREST 1,089,504 [ VERRBE

3. BEARVERSAN R 956,022 EHIE

4, BB THRI~A7aT LA FEREAT 952,560 PEATBE

5. FACSAria #/L Y/ —4 —L — % —(EH 473,040 M PEATBE

[ Rk 294E ]

Vs ¢

1. VESNEMTE GRARY) 568,366 [ I iTEFHE

2. TAUH MR AT SN 460,630 ] H.HIE

3.IPCC 2017 302,841 M PEASEE

- N -4

1. FHEAFSE B - Eeffrafite B OEH 6,535,931 [ PaATHE

2. FHTMFE A - E i B OREH 4,902,119 1 #=5E

3. FHEMIEE O 3,779,296 1 A THIBE

4. HifriE B OREM 3,139,776 1 [E ML

5. U —F 7L 2L DJE 1,430,642 [ JiTEFHE

alil

1. Eh SRS R A5 R 2,453,797 M T B HE
2. FACS Aria {57 % 1,670,000 4 TR BE
3. BD FACSJazz /L —Z— ERHEST 1,089,504 1] Ve HEBIE
4. PEARVERANER 956,022 4 EHPE
5. ALt E 855,360 [ Ve BE
6. AR — W —EARBEMEE FV1000 fr5F—2 702,000 H PEATEE
[ Rk 304E ]

iy

1. EASD2018 (~/1U2) 950,820 [ (& HIE

2. ADA2018 (A—F2R) 650,560 (& HIE

3. TAV MRS (VT =) 423710 1 B HBF

NG EF e
1. ¥t E0REH 6,295,303 M = RIBE
2. FHEMTE B - Hilvite B O A 3,951,080 14 PEATEE

a2l

1. HMT AR — LENTOME 3,196,420 [ 15 BE
2. A ZFEE RNA > —4 L U VR ) 2,586,600 [ Ve REBE
3. FACS Aria {57 % 1,670,000 4 TR BE
4. B EBRAB)ERINE 783,000 M I H BE
5. AL — P —EARBEMEE FV1000 fr5F 702,000 M PEATEE
6. ATAC-seq fiEHT= 7 583,200 M PaATBE

(3) BAAEE (LR I0EE) DIFFEE DAL 24T o1 HHET R H DB AT, TOHNBLEILRL TEEW,
A=Y
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9. HERFMPBRUEEFHSBAORBE (1 X—JLRA)
FRFEREIR D BTSRRI, SRR BB 1T 5 X 72 A /82 RRWMAN R EIC W TR LT &0,

1) [l E = F ONEE L OBfFEZEL TELORE LR EBFERAPOINIT 5LV HRIOH S, HF5EH
a2, ZLOBFEBEONI, ZHETIC, AZ-BESLRBIE a-klotho 785~ A 51T 2l
B AT WAV T Ol RO BALA~OB 5O BARBIA RS TE T2, FRCFEPEE OFEFIZE
STEREICHEMEEZPLELTE LT BT T LNFETDIEDREN (Science 2016), 22BN THEMHA
P MEDEN T 07T LINHERENT-ZL (Nature 2019) 1%, AFELD AT L)L oA T HFFEDR 2K
FTHY | RO B LA B OINE 2L D EE T HBLR O\ E A | AL B IR T — L3528
MNTET=, TAIZZ NSO ZERE 2RI L, CHANEL-CERIES Research Award (2015)&International Federation
of Pigment Cell Societies?Myron Gordon Award (2017) =5 E L7z,

2) FHEFEE A ML, & ME MO MEICES =5 NAEALDS | BB S BOE R 72 & 00 3 if 54 A e g oD
FIEARHET D ) LEIRTHHZEZHBLNNI LT (Nat Commun 2014; Blood 2015; J Exp Med 2016), £7-.
FHEEE B O B I, & M AN AN ERAEGL 70— AR 57— 3E MY, NI A E S
2% B BRSO A R BYER MO FIE - RO IR 1T H DT L% | IRRE 72 BRIR MR AR O FRHTIZ L0 B 52
\ZL7= (N Eng J Med 2015; Nat Genet 2017), S512, ASHHEE QAT 70— MO~ AT T )V OERRIZ K
L7z (Nat Commun 2018; J Exp Med 2018), ZAVHOD R SFIE, N BE 8 1 i 5 BRI SR O FEIE A =K LSO
BOBSZHMFT LI THIERINZITO ETHLHRERLDOTHY, IR BRI KRERA I e B2 T,
ZD% BB BT MBI FEIOBIEE 03 52 LD T K NN HD 7 N —F XV R ES L7
(Nature 2018) 725, BEHIXZOMHTICHERKL 72, F-EZIAE Werner JEMEREDE MR IRZ W MEHTIX, MERIZED %
b BEIEIC L DR B DE N EBLE P TIIRIB L CTRY, B TEICB I D8l a 1R 5L D Th
Do ZAUTEY RBIED BN — g Lo ZE RIS ND, A MILTNHD R A -l <41, International Society
for Experimental Hematology ¢ McCulloch & Till Award (2018) =5 E L 7=,

3) ZIVET, ERDAT AN TA T 7GR0 B G O A Z AT = X LOFEHT ATV TETZD3,
5% BRI D AT )b A 71 E3% DRI 7D KA SERIN Z LinoT-, FHEEEE OEEITIGE
B D¥E 38 5 iE2 S U CL B B I OE BRI DA NV T /AR BERIEA ML LT, ANVTT I ARE
IZED, BRI 2 — LV OEE S A REE 72D MR L EBIZEFET 57 ) LA E B FESNI o7 (Nat
Med 2015; Cell Stem Cell 2016; Nature 2017; Cell Stem Cell 2018; Cell 2018), Z D F{EDBIF&IX, AR IEF 2
AT DBHLEDEIRY | S OMIEE NZOFEEZ W RZREL CWD, E7-, Il E R e
L B LII R 53 TXANCY VAR A& T e LNICL YR BICRE AL I e B2 5
WFIEEHED TUD, ZIHDER AR AL, FEBRT A AR LA IR SR E (2018) 22 B LT,

4) ANFEPEEOBERIL. R IIRIR 352 L2 B iIC B R 21T RIIRR BRI H 5
THZEaBNILTe (Dev Cell 2016), ZDJH72RF#IINGE Al i THRED DAV TND DN, KT
DM Z BRE 2 L CERERM A THY | TR BN TA o IhDH LR R ThD, ZnboZE
FEZRHGES AL, BRI A AR O E (2018) 2 H L7z,

5) FHEIBEE ORITEFAS FURINAFZEE DINEEL T2 T — 2% b LIl AT LBV ATV T HDHNTZE U ED
BOFIEMFEABIRANTET V7 Ui, 2O, BARRIIF T D AR DI -l R FHF rh D FEE
IZAT TR E 29 592 T CHREZRLOTHY, S HESLICRBSEDIRELOTHA),

6) ARFEIAFIEOIBFRIZ BT, FHHMEEE O 1320154, Geroscience Initiative JapanZz 326 _Eif | fRFEEL T
AR A HEME T DEEHIT, 201 74T, BALAT =X LD - {7 a2 =7 (AMED) O H EFIcsm
L. WFZEHEME - SRR R & U TR E D Z AL E AR OHERE | BFFE SR ICERRL TUd,
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10. FRHEICBELE-EFAREOREORERE (1 X—TLR)
BFJEEIEN C X FEE BROBUAK OBE L TS (%) OBFER T ROBIA%Z TR LTS,
SRR - BRI - SRR - PR & L OB LIS FRRE 2R L £

LUF DI L OFEFHITEE DML - Fate e Rl- LTz,

BR-ZEHLANORE18)
STERERROBARPENLERERITE A — e o7 vy =7 Mg ELTMAL
FTEIZ BRFZE O KB 3 AU B R B T AR 05 KRBT SRR 2 B [ 22 e R B St AT
ETEIRZR AR DA )N BEE 2SS IR A POGTERC &G BEA VT /A R R 2D B Stk
FTER AR OB B NE SRS A R R v 2 — S 2 W e R ST
ERYOEHERRE F D E LB AL X — e I B R G
NERRRERDEZNDAEA KD ISEMS WFFEFT DR HIFRTE B RIS &t
DEHRARO T I EIRK T IR AENT TR R TR AR 7 0 ZR it
DEHARARDO WAL F R FE LRI AE
DHEWMERROEBNBEERDR I E MR A TR EZIR AT
ANERRRROBEWE SEL T iPS MM IEAT 2% (it

DEHARKRO KA HARER KA S 1AW F BEBER T E

BRI EBIREEND R (8 A).

FHEIFRZE A 3R O SR B7 03 B AL K7 R Be s AR R BB -0 JE B R T e g2 | 2 ot
DERRRRDAEFD TN KK TP FFE L 2212

HEVLEEME 8 034 &R TN KO NIRRT O #E 2z - 2R FHR T
HHEIEERZTEE ) AMED CiCLE 702 7 hDF— L) —& — DT
NEMERRDOEN TR LR G LT IR HE B (2 -
NEMERRBBEORE NE O T A EEER RO ET
AERRRRIAFOHER NEOH L3R ER e 2 — N —T ) — & — T
DNEMERRKBOHEG DEBRBE SRS 2 — BRI T

B -BBBANDFAE (5 )
AEHRERRTEDEENE R O EFE) AL B HI LD TR F ML) B
DNEFRARRI OEHETRT B O M DD REA K FE AR EEIR 25
DFEP|RERRZZDOH R HE QM L RFIE B LNER AR PRI B BT
DEMERREEDOH NHARE D AU R LR E B U FE
DE|EKKRBBOHART HEDFBE) CIRA DBYEIAE(E

EHIZ, ZLOEFRE TEH LML R 2SN O E N TR ERRER LU THFETE B 2kt L T D,
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1. BEMEFEEICLDIE (2X—2UR)
VRHRIERTA % (< & 5 FRA AR CF IR e T B 7l = A > b &Rk LTS,

AH F4% JUAR—ILKRE-BHRER-HR

AFFAFIETIE, Aging D727 THZ EIZ Stem cell aging [ZHEHFL | A RGO B AR S5k
D, Aging OARIRIZIHALD CTEOO TEHERT TV 2 INE 2 0N5, HIFZEIEL 5 FM. IEFICEA T
IS DR 22 T LT 95, FEMOMRME L T, SR EF D FHEF RO EH 2%l L, B o
TN NEMIEE D | F DR TEL ORI THONT-ZETHD,

S FECEDBEICH> TX, 2O PRl L7 < FHEEAI H O A bR <FHlis b, ZEI2, iR,
FRGR7R AR O ERIIE O EALEE PRSI EICRIEME AR A 0 a— UM 2 & D 3k
WS EZHALINI LI IR ER R TH D,

FEIRAR A RFEHD) Z i L7idE E 1, LSBRRELBEN AN COIEHASHE - L [RIMFFE RN HEA TS, FEIN T D
FEFIRFFEDS 92 112 B0, RIS 57 AEB2 01, <SS, MEEIEC XY, Iifi~T 2R fiash
7=Ob, REEHAFFRARE LI DEE 2D, o, BHFMHEEOWEMRELLHELE (ZORRTIE., 41X
I CERY),

BARP 7R ZE R E L CIE, B ia=yTF OE b, E il B RO 7L TR R E 2T
7o B CU, Mfafm, MBS 05 2 2Bl Z{LICBIAALT,  F7=, &1, polycomb iEisT-
DIEFIZIY B BRI IEGERE(MDS) 2 E . # NS WIIEE B A5 | &4 222 R U7 A CHEI Th o,
ABIDIHI~TAET N ELEIZLT, BN MDS OZua— iGN RESNLZ IR C& D, DI
DA ) e TEF ) KEFTIZEO T, BEERGEIC 1570 — D2k, DNA EIEOERE OISR EEIZR
L THAY, Fln, FINT IAREER 2 NP RIS LA E bR i O M2 b O/ Fe I3 R a2 — R4
LD TS, 7 ) DmERN 2 T AL ZEL H8 R0 T OB REE RS20,

DI A% W EALIFZEIE 2 (IC KBS T223, ENE(EIFSE Tld, MDS X° Werner JEERETO
FRAT D ALONTZIZEE FoTn, Ak, ~TUAERBET LN, VIDNIIENEBRANE R TR ETHD, Z0720H
i, BT AGIZBIL . ENMTIR W CHIIE - 7/ Al E COMF R ZHED D003 55, AEFZLIZB VT,
BUR T, BEHEEDLDORIRATNE G Tlded, X0RFER, SiENF NG 2 3L EmERSH D, BARIIC
(X, WS O AN 7 RBIR T 7 7 AV T DOSLS B BEE OB T D,

AT, [BVDSHFET] WASHFEEZERALZ, BIEFEROBKR T, AFEBERCNADO T
REEEMBEL, L TIURIE T AEIAICH D, DO NZEMIEO FIZIX, HOOMFIZZEH-> T, Stem
cells and Aging ® Keywords 73 A5 TUWVRWIERS WS, 2-3 4 THIIETT AR DHELE 39D DR T,

ZALIFTRIZ BV TIIE D AWITIEA L T AR EZ T AD Ome WF3E4 1 1TL CEDLE ., ZiH% Informatics
THRUEHIZENT DL Resource FIBFZEMNMIAE THHEE 2 HIVD, LU, UL, AMEIFIE A 2 DRk
T, 51tk AMED 72812 X DR —hC, #EET RELDEE 2D,

VI b ARFEIAFTEIE, WSO OFRBEZBLH L 230 | SEERH7ZR s8I Z Al H L= B b s <G s v d b
DEBZ D,

[R ®&Z KRKZ-MEYRHARE- B
1. FEISHIFFEOD 5 At

DA E i b EFE A EI B WD TREIR (LD 77 T2 BT, R F 2 B 53 B A I T
HETHY, B =— XN E, AREII AT LB/ A 7 DINENED R s DO FERER T o0k g
JEICE DI G T 2O EMAT 52 L% BARLL TSIV, Bl a0 N er B . B & 2P
ET DR ETZT Tl  BEET VT ) b ) I AT — MRS ORI IEAT D B 6 5 8 T
FERRES I, IR RN AL A e LT, f5 L LT, Nature <° Science F7=, TIHDG AR E D, < Dhy
T —F IR R S R ST,

2. WFFEDRR

SR U7 SR OB HI O T JiiEo 2 4 TIA01 AT LBV OEHE | D7 )V—T038 Science., Cell Stem
Cell, J Exp Med. Nature Commun. 728D /~A A X7 NEEFEIZ L ORI FER SN, EHITHE 0 2
AT Nature, Cell Stem Cell, J Exp Med., Cancer Discovery 728 D2 D7V v —F VIR HE RS
Too FRIC, R RALICEL €, BRICHMEE FLELT-BIL T 0l T ARGFET HIEEHALNTLIIFSE
(Science 2016)X°3 FZIZ 33V VT i fH O FH BAF 248 TR B OE 2 MR L T D B 2 fift B L 72 0F FE Rl 2R
(Nature 2019) I ¥ outstanding THYFFFEIZMET 5, [A02 MEREIEE BERAT DBV AT T | DT V—T"D0
AT DB O BEF S22 IR R L ELAE T 28T MG DAL, ETREIRY U TN A AE ST R b HY
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B0 2 #-45T Nature Med. Cell Stem Cell, Cell Rep. New England J Med. Nature Commun 7212, #2128
Nature Genetics <> Nature Commun 72 EVAEECHRE SV T-, ZNHD L OMFZEIL, fEI N O I [RIAFZEC 52 BE
DOILFFFEIZ L > THITOIVTEY, FHIRN OB R IF ChHZENRBES T,

3. MFEEEZ H L E LT IE s « ARSI DS EEL TV D0,

FEIE N O L [FIAFFE DN AN T O, FRICUTHE MR 2R T 2/ Ia O AR — ORI R R D HI TN A,
ZZC, ARFHEIECIL . — AR IR T D SR A B e LT Z ST EIR R O A e I Th -T2k
EZ2D, Flo, BHFEBRER A HEL T, MO BER P ik e O L RBEOE FU— I ay 7 b BlES
7oo H28 AR, Btk (Ao ) A EGRTH Y —2ay 7 (T7127-29 BIRF) %, H29 4FE X,
TS | LT — a7 2L, 3 T RE OB KL RO RPN EE- T2, £7-. E{LF%E
DEL I2HFFEE ARG BE R O E B VR Yy A Bl S iz,

4. [EBEE SCHRR

BRI O EBIEE SR ICBELThH, EU =AY R mY = 7k "SyStemAge" X° Lund Stem Cell
Center, > > R — VR, 77 AR ESLHFSE 4% — . European Research Institute for the Biology of
Ageing EDEHEAHEREL | T PI O LAFSE B %/~ —/S—R K%, Lund Stem Cell Center, 7 = —27 K5, 2
YETRF I AT TSI R IIRIE T DL EHIT B PR OBEHIIREZITV ., R HEEL
Teo 7T ARV RENAFE B2 —R0 Stanford K% | U AR — L RFRENLHE LR B 2R IEL | H[F]
WEEIT>T,

PLb, AT S 5 4R T, D TR ZZET T2 L S D02 5700, MFEBEOTEEIb FERL
TEY, 5% AT LA Vr 7 OEFRILEE D FFE R L FATRD | SO TH%S, AMED % THiSiL
TS, AP BET DRI TER 72T BN OB %L HRDHTFE R B ORIEPHFFTED,

Anthony D. Ho (Heidelberg University)

I have the opportunity to review the final report on the Project “Establishing a new paradigm of pathogenesis of
diseases through the understanding of stem cell aging”. Overall, the objectives of the proposal have all been
accomplished and, given a total publication list of 260 original articles and 6 reviews in international journals of the
first echelon, the productivity of the Consortium is extraordinarily impressive.

Based on the hypothesis that aging-related diseases are consequences of failures in the regulatory systems governing
the orderly self-renewal and differentiation processes of somatic stem cells as well as the interactions between stem
cells and the corresponding niche, the overarching goal is the elucidation of mechanisms of physiological compared
to pathological aging (aging-related diseases). Whereas the projects in AO1 (Takubo/Ohtani, Nishimura,
Iwama/Ishikawa, Nabeshima) focus on the hallmarks of physiological stem cell aging, the projects in A02 (Sato,
Sanada/Miyamoto/Yokote, Haeno, Minamino) emphasize on the role of stem cell aging in the pathogenesis of aging-
related diseases (cancer, organ failure, etc). The specific aims are of current importance and highly significant on a
global scale.

The overall concept, the experimental design, the methodic approach, as well as the composition of the Consortium
are outstanding. All the groups involved have published prolifically since inception of the Consortium in 2014. In the
meantime, a total publication list of 260 papers, predominantly in internationally journals of the first echelon such as
Blood, Science, Nature, Nature Medicine, Nature Communications, New England Journal of Medicine, J. of
Experimental Medicine, Cell Stem Cell, J. of Clinical Investigation, Leukemia, etc. bear testimony to the outstanding
quality of the investigators of this Consortium.

Internationally this Consortium is highly visible through collaborations with a network of global players in the field
of Stem Cell Aging such as the Institute for Stem Cell Biology and Regenerative Medicine, Stanford University;
Stem Cell Institute, Harvard Medical School, (both USA); Hubrecht Institute (Holland); Lund Stem Cell Center
(Sweden); Cancer Science Institute of Singapore, etc., just to name a few examples. Particularly some of the
investigators (e.g. Kikushige, Suda) from the Consortium are important key players of internationally funded Program
Projects such as SyStemAge, a Consortium funded within the 7th Framework-Programme of the European
Commission from 2012-2017.
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