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BEZFIDRFEFMEFHREMAR L I —ITOEFSE - BEFH
BRERICTSMN OV EIERAE LU CREDE RO MK H
it U f=i&fmF ONA) 2 U R iEE (RNA) ZRAW-EFRIFREIC
X9 S CHADEFL

WHesEE e EERANIE Y v 2 —IBHEREE WA Bz
A vl 3l
HAS e 5_ 0352692468
EHEEE R Tk
K4 [Al_E
B SRR

EFE (10 0l Eomiing) BLO@EFAFA (1 0 5kl Lomiimd) 1325 ACHERIA O
BRPRLS, AFAEEICBIT 22 LB L L2WHIRNR S, B bIMEERHFDOET L E LT
EHLTWET, TOBZITESE | BERRBRAE N EFwatitt s 72— QLT Yk 2—)
TIERFICHIEY AROEHFE, BEFE., 51T 10U LEORA— =k FF V7 O
Za U, WREEHFOBMEH, EFEDTR, DEMSER ORI Z B L T2 D Tk Y
F9, T ARULOEFED ZFRO T 2\ ZWH Wit & BFOBIGEREOHEZ
HEHTEY £7,

AAZ ARG DHFFEB C o D BMLAFIERT (LT, BBF) 1X CAGE LR E N T A7 U T h— A
fEATHART 2B IZBHFE L, & PO~ U RICRT 2B FREMIFRO BT THA L U — RSk %
HFTHWET, 22T, Yo y—i3, B LFETEHEES, BEHESE, A—"—krFFI T
DR D RNA 42, F6 LTV 1 AfE Z & o0 RNA EHT 21T\ 8 EFE D7 (CRHERY 7 T MM E
THZ EEFRIEEW-LFE L7 (Hashimoto K, et al. Single—cell transcriptomics reveals
expansion of cytotoxic CD4 T cells in supercentenarians. Proc Natl Acad Sci U S A. 2019 Nov
26; 116 (48) : 24242-24251. doi: 10.1073/pnas. 1907883116. Epub 2019 Nov 12. PMID: 31719197),

T 2T, AWITETHRNT STV RNA OBLFIE A, HARDARIT — 2 =X T HIEL
WFFEBR R IE NB FEAIHR B, (JST) A AP A = AT —F _— 2 2 — (NBDO) [T B gk ST
W E £, BEREAT O 2 LI K DWIESINE OERA~OFT- 2 AT U5 Y A, E7AF
FBIME DERD T T A N — IOV I E 2 RS LET,

Flo. BROWIZEZ ZH 12 W2V e E 7 B E A OO MR il U 72815 (DNA)
Ot —4 (R E L TOMEHE) 2157 % DeepMind £, Google Japan & OHL[EMFFEA |
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MR RS OAGRR DR E OO L &, MRS L OS2 L CHEB L £5
DT, T EBEOWELET,

Fo, BB F—TlE, EEROWERICTH 2 W= Wi m S, BE RS OEREO M) S
H U728 fn 7 (DNA) BREO#NTT —4& (EF L L CokitHE) 2159 2 3L L, SERaHT
b D= —P A RAS & FE - LE S, ARIEFEWIEIE, EEBmIEEE SO 2 b NTHRPbER
DFFAIOL & MHEYEH B L OES AR L CER L IO TIH A 2B W LET,

T, Yo X —TlE, HILAT ¢ TV A B 7 KERE (TolMo) & OLFRIFFZEC, HHH & —fi%H
ARNEHHOBISZABAE % GWAS IEE IV TAT S To kR 7Y A < —BIERHIE D R Y A 7
HBARKF APOE4A 2O N EFFE Tl TR Z & | GWAS IEZ TUICHAZ T oo R Yo =
v 7 AT IMEREMEMBET AL AR LE L, £2C. RBFETHT S Q=720
GWAS #tit &% NDBC 7 —# X—Z KT TolMo 7 —# ~X—Z (jMorp) 7 HAR STV & 9,
GWAS HEF I L ABAIE 1%L EOERIMZRBE 2 LB LW OE AN ZFE TE 2 HMIEE £
NTWERA,

IO, B F—Tld, ERROWIRIC ZH 12 W e lEWeE S BEFEE OO MR
Lt L7285t (DNA) DA F /AT — 5 (B E L COREHE)) 213 2 LR A,
T 7Y SRt & 7= LE T,

KGO N1 LENRNTTIL, ZOEE 18 BWHHOE) IR LE LIcEEeE THH L
HTSWET IO BENNZLET,

1 xR edh

1) Bt D FZ7 A7 V7 h—22LERZE  PEE 2017 45 H 156 HXE D 2019459 A 30 HE T
i, BEERRRAE PR O FR A v Z —WMT O |EE . BEFEHIZEC 2SI
W2 IANB L O ZFROEEO MG Y 7 v & AV THALZFZERT & OFLFEFZEIC LD 1
i = & 0> RNA fifbT 247 - 7275,

2) DeepMind, 7' —Z7 /VAREE D AL 2 HWT-AEHTAFSE : FEIE 2001 454 A 1 HX Y 2019 45 9
H 30 HETOMIZ, BERBRFEFHEFROIILE o #— (IRBENED M7 5HE.
HEFE W SN 20T TR DI Hh U728 s+ (DNA) O27 7 LEIE
Wr&qT-7275,

3) T—PA AL OB LOGEEEIRRIEOBRFE 2 BHY & LI ILFEMIZE @ U 2001 4F4 H 1
HX D 201946 H 30 HE TOMIZ, BERBRFEFREFREMIEE S Z— (HEFENR)
T EHE . BEFEZEC ZBINNZ 12 DR N OEE T/ 24T - 1277,

4) ZALET NVEW OB G 6N o T2 iids - MR RA e B RO b h~DIS ISR
PAIE 2001 AR 4 H 1 HE D 202347 A 30 HE CTORIC, BERBARTFEFREFREIEE
& — (IREBENE) PMTolcEFEE. BEFEEMIRIC ZSIMN 20T TR N OB ST
1T o712,

5) JEYYEIZRT D HUATEHMET © PEEF 2019456 H 27 H XV 2023457 H 30 H £ CTOMIZ, BHE
BARFEFBEFREMIEE 2 — (HEFENRD) MTolcmaHFE. BEFEMRICIZSM
W2 T2W T2 TR NOB S TRT 21T o 12,
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6) KEFEERFIALEEN Wellcome Leap (WL) @ Dynamic Resilience 7'& 7 A6 ORFZEBK :
PEIE 2001 FF4 H 1 HEL Y 2023 47 H 30 HETOMIZ, BERBRFEESTHFRAIEE
v H— (IREBENE) PMTolcEaFEER, BEFEWIE TSN TR N OB s
AT o170,

7) GWAS FEFHEART - VEEF 2001 £ 4 H 1 H XY 201949 H 30 H £ TORIC, BEMERBIFESR
HEFRAEE 2 — (IREFERRD M7 BHFE. BEFLWEIC TSI ZE W IK
ANDMIED B L72@8 51 (DNA) D2 ) LESIT 21T > 725,

8) VL2V akkaiE&tt & D DNA A F/UALARMT - VI 2001 44 H 1 HXV 2024427 H 30 HE T
DN, BERBRLEFNEFRANE 2 — (IHEENR) MTo-BaHE. BEHE
WFFEIZ TSN T2 T TR N OB FRT 24T - 7277,
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K& 20021020
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Bint) LhnEBEE s ORE

S [FEFFERERE e
B e A ER e 2 o 2 — 4 ) AHSREER AT ZEER M Piero Carninci GEHSF9E)
P FE AT EE R A e o & — ) AEREE R R 2T Y A (FAERIER)

DeepMind Technologies Limited (A Y &) Ziga Avsec (BFFFEE)

7= NEREtE (HA) Joe Ledsam (HFEE)

T A At B 7 (2= A Bkt DHB L Microbes &
Host Defense RAA 1~y N (Gf) ZUEAZEHTER)

HORRFERAAITERT e - M BEGEERS palbhiE s 73 L4008y e =2 (ER)

HEBR R F B E P e R B g RN P R (FEd%)

REARRFRFPE « EFARGERE - 0 FIBs o B J2 i — ()

HALIERT BRI e v — M E T A = X LT — o R 2 (Rl

JE8)

UM R F =R 2 —H7eT - BAEETET— =i Wb WHEER)

VA Aa YR (R B SART Gabriele Neumann (HFFEZf%)

Translational Genomics Research Institute (TGen) John Altin (BhZ)
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Tk 7 ) okttt Gl L I S €15 e =8

BEAF G H DI HERERE feftE
[ESEAFFERHFEIE AR A HANIRIEERS (JST) A A A = AT —Z =2 +% % — (NBDC)

4 AWROEFE. BRI, HiE

1) BFED R T A7 U N — L3RR - FRENESCEINRIE(LIE, 7 LA V7R EEARITHE D A
ORI T IR 22 @R & 72 > TR Y | EFRRFFIIIEDOIEEITEFRAIC b HERFET
T, I, EVHESREF EREZES (IMJE) OFRICH D L oIc, EHEY v —F /LT E
ENIAFTERE RIS L O OIRYLE 72 5507 — X TR T — F _X— A TBER S FL, fleST S 7= ff
RHFN L DT —2IE | -2 E~DOIEHN B RN TWES, 4FL BUL e
1To72 1Mfa L~L D RNA FEBURHTAIIZEORE R, 110 sl EO A== o FF VT DI T
[THFFEAIZR T U L /SERDMEINL T D 2 E DRGNS IVE Lz, ZAUdEinllZe > THh o
DEE 2D ) Z CTHERBEREAFF > TWDOARENRH Y £T, 5%, I DITHIEEED 5%
ELNH Y ETH, EOTOITIFTMAOWIEE T — 2 ZTEH L TH bV, K0 HEEZR A
5 OFT IR SNE T, & 2 CTHULTFIEIT AR mER i o & — 5 LR
ERVARFSEE M CHAT LB EHE O BXOIFKEOTT ~ OMmgHiiE 1 #ifaZ & @ RNA
Bl 3 Z [ SR 78 BA 38 vE N B HAN IR BLEAE (JST) NA A A = AT = _XR—2 k& —
(NBDO) |28 STV & 97,

2) DeepMind, 7' —Z7 VAREAEE D Al Z AWM - B8 (1 0 Ol EOERE) B
FOEEHEE (10 5L EOERE) 1308 A SCBRIFOREBEMELS . AFEAERICBT 507
EAVELE LR2WHIRNRLS, BAITRFERFOETNVE LTHERELTWET, 0B RITHE
SE, BIERBRPEFMEFRAMEL v X —CIIEFEICOE Y HAROEHE, BEHFED
05 2 DIRAGAIRNT 2 HED | DS ASPREIRIGIZ DD 0 IZ WG T, fEERE % X 2 2 Bin 1O
FehED TR Y £9, Alphabet Inc. ZE F DeepMind £HiZA XU AD NTHIGE (AL) AFFEL
ST, [FFEDBEFE L7271 77 A AlphaGo 73, 2016 - N D 7 v FHHEAL L 29D T~ 7= =
T, AR E L, AWERETIX, T CIcEHFRAIEE v 2 — CTlBIn FR#T 2
SE T L7K 500 4D EFHE ., BEAFOMRNTT —5 LHILAT 4 TV« A TR 7 TG fRNT
TIOR3, 500 44 D—fR(EROHEM & L COMMTT—4% (FatiE) %. DeepMind #23BE%E
L7=% ) DEBIETHET L2 HWT, R U< Alphabet Inc. ZEF0 IT — B ABARMIET
b5 7 — AR L HEITTHEMET 2 Z LIk 0, BMEHFE BN E G FOBE %
fRfT 5 L2 BIEELCOET, AUGRE T, BADS  AMERIZT U W EE A,

3) TP A RS L DB LWVGRENEIREIR OB 2 BRY & L2 LR « IRR 2 ml b 21y
& U TCRAEDH MM E SN TVE T, FREVE DB IR0 MR S R Hh CRE AU
7o TEY, FBEEIZR D T WEIR S SORANE D BE S A O MERHICHIINT 5 151E (1
F~—71—) BDRALNTRV5OH 0 7, —F, BFE. BEFE ORI D,
WHABSREDNMR TN TWD FE N H o LoV &9 LI FOBE MR O LI O R %
B H2M2 35 2 L VIGEREVE DO T IHEIREIEOBIFIZ 72N D AIREMN H U 37, Rk 29 4
ICERIR S 72 AVED [ESRBFZERHE o B AR 53¢ (CICLE) &%) T, =—H A R than
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BEEFFAR T & A CROL LT PEE LR [ — 1 - BEERAART: SRAEA / N— 3
> 7R (EKID) | Zi@U T, EHEEVRAEIZ/ZR D IZWMEA B oIz Y 1
ATTWET, Rk, AILFEIFZEIC K 5 BRI TEOfEATRE RS = — A RS0 H LW
FEIRRIEDBFIIICH SN GE03H Y £3, BEHFEWIEORIRD T L WGREEREERIZ D72
WIUT, EROERROEES M OEMICERTE 2 LWL TWET,

4) EACETNEW O G SN IR o T figds - MR R LB RO . F OISR -
VT4, LT T VB OBFZED DARE « ARSI SRR R 2R BALIREE (A A ~—Hh—) 2%
INTEY, Zho O/ - HIIEICRRN A F~—D— e hOBEREFICHEEL T
WEDPEALMNCT S Z L1, BT T AT =L Z2MA L, ZICEET 2R DOTREIC
HORNDLZENMIFFSNET, BIHE (BlEE) . TEE GEfiie) . B (OiEEL) |
KW (ZEM R 722 )7 h—ABEEEFFEL) . = (BESHERE) 2 - Mok 27
ZACIC BT 25 s R BT 21TV E T,

5) BYYEITHRI 2 PRI BURNT « HOXKFERAIFIEATRY - 505 7 A L A &G 8y & o3k
[FRFFECIX, MERRG DO—E % > TRF:, U4 Aar v RPB I T6en 1T L, R
D & HPTARE BN A HEE L CHUREIS T2 0T L, S0 2 o LET,

6) EEE COMRBEMERHCEE T AIEL LTL YU =& (resilience  JRER-SCEEIZT 5 [H]
I BEB SN TWET, BHFEUZ—id, AlE GeEMiaEs 7388 %58 GREksER
BARAT) . HEHE GRS S BT L HEE U<, KREFEEFIALRIEA Wellcome Leap (WL)
® Dynamic Resilience 7’077 A)bOMIZEBIEL (2023 429 H~) %3%21F, BHHED S 2D
LY ZADHTF - ML~ D A T = XN ARF L9,

7) GWAS FEFHEMNT : AL AT 1 IV A T30 7 1t (ToMMo) & DILFRIBFZE T, EHE & AR
NEMMOBREZRBAE 7% GIAS B2 AW TIT o 7R, Ty A ~—BEBFIE DR Y
R 7 TBABK - APOEA 2 ORA M EFFH CIED TIRW Z & | GIAS k& JtIl3H R 21T o 72k
VY x=y 7 AaT pMaEREMEMET A 2R UE Lz, GIAS FRtEITZAMERE 1%L
FEOLOULNEETERMOLIBEEZ LG L2 WD AZRETE HEHRITEENT
WER A, ZOERITEFE ORHEO & 25 BRI TR OREREF M 2 HEE T 5 7200
TR E LT CHERTO, T —F =R I8 LR of7eE L a0 LET,

8) I 7 U okttt & HF T, BHFE DI 2 OMIGHIE A L7z DNA D X FALMRT 217
W, EFERFF L OB A MEE L £7,

5 WhaBEWTLINE

1) e D 727 V7 h—LFNIE  BEFEDS T4, BEXORIFEE 440H5420
MEHE 1 A80E 2 & o> RNA BdH 2 [ESZAT SRR A AR AR BEAE (JST) A A A = X T
—Z_—2F 2 Z— (NBDC) (8 gk S H TV 72 & 97, NBDC Tid, AR OMF7EHEE Tadis &l
TGRSV SIVTEAFEE [ Z DR, BGkT — 2 2 A L ET, ZHuTk v, BEEH L BB
BOMIEIF T D Z LR S E T,

E, BEFEOFIIFHDVTTOT, AT — & HWI TR 2 S TR BT 25811,
AR DH 2 T NAZDUNT SNP ZEDRARIE R A R S RWEDRIREZ ST =7 — 2 G e LET,
Atk B ARRIED b DFFMNTRE RDEF PRS2 CICAB S D & EITid, IR ERRARSIZIELVLO
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R =B ORFFEEDRGEELTZ 0 . BFERERZISH L CE IR HEMItE RIBSE L HIT, A
[T — R R TR S HL, WS ST EF AR END Z LR H 0 5,

2) DeepMind, 27— Z VAR & D Al Z O TZFRITIFSE © & OWFFE TIXERERD 3 CTITAEHT
FET LTW SRR (DNA) ORI E U TOMEEFR (Biatia) 2FM U TR 2t 217 5 O T,
AEED TN E BT L1ddb v FHA, £/, K4, EFEAR, (EA EnE T O
NFHAITE T — B H O N FE A,

3) VA RAEHE & OB LOGBEEIRRIEDOBRT &2 By & U7 LFRINIE « AJLFEFZE Tl
BEZFHT M TIoN - B8 . BEFHFE OEROBEFZROER & Lo —4% (feHE) %
TP A BRASAEITIA LT LORBAEIRFREOBRIEN S E W2 & £7, ismED
RN DT — 2 el 7e & OERRE (o 7)) Do —P A RSt L a2 L1Edh v
FHA, o, AEIOMIEDT-DITHTITRNEZITH Z & idd 0 £ A,

4) BT T I VEMOBIZED BB & 2T o Tolifias - MTRAF A 22 B LR O & h ~DISHBIE |
Z DML TITEERD BT T N5E T LTV A 8IE T (DNA) OfffriE#RE, ~ v A0 by b
72 EOBILDTT VE ORGSR OMIIZ I DRI E kT 5 Z LIk » T, FiZEx T
EAZHHT 5 BIn T ORRZITI bOT, AREIEODTIHIEZBHNT L2 L13H0 A, 4
B DORFFED T DITHTAERIMEZFT O Z b H D T8 A,

5) FYLREIZ KT 2 FUARSSEIMNT © 2 OBFSE CIIR R R ERF AT, « SR o A LA
TG B & OILRIFIEIT R LT TR TRk A T A a2 RS IO TGen ([ ZR6fF Ly
FHUD & 2 PAFBIMIL 2 HEE L CHUREIR T2t L. S22 oIz L £, SRS T
TN EBENTHZEIEH Y EH A, SRIOHEOT-DIZHTIZHELEZT) 2 bdH 0 £H A,

6) T TIZ TN =722 iR, DNA Z3EH LT, Rz W12 ) = ABJHE A A~
— 71— < B TERIE, IPS Ml L OV IN (EESHEMEHE) 2 HWe Lo ) = AE AN A A~ —
T — « BIFRR, BAETT A~ T A ANV = AR A ER, LY ) o AR
N BRFRBEfEAT 21TV E T, AR TIW 12 BEWT 5 Z &ixd Y A, £12, SEIONZED
DI IR Z T 28 b d D FHA,

7) GWAS HEEtEMET © Z OMFSE TITE R O T TITHT S 5E T L TV 53 s 7 (DNA) D4ER &
L COMEFHR (FatHE) ZFM LU THERBIT 2175 0T, SRS TIH 2 BENT 5 Z
EEH Y ERA, Flo, KA, EFEH A, G, RSS2 EEAGRBITE#RIT— IR0 N EE A,

8) BHFH D42 INHT TIZTRUENWZ W Mgz -V T, DNA A FIUBIRIT 24TV E 3, 4
B D TERRIC 12 BREWT 2 Z & 1dd 0 T8 A, FFESMNE OEREOME N DT — X Mk 72
E DGR (P 7)) IR 7 ) apk XSt e G IND 2 & 13H Y FH A,

6 AHFSED I N R
R AES/ARE IV 2026456 H30 H £ T

T TTAN—DLFEIZDONT
D ABETIE, AFESINE OFEROMAE®R (KR4, AZFH B, F, EEsiyE) 3—
GO N FE A
2) AMFFECTHY P D MBI OO B L2 U AREERE RNA) (1, [EAEHZ T
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RTCHIBREL, B3FIUIERTZDO LDV THEA L E T,

3) MFESINE OEROMENIEHR E | EAL LTV BEEE RNA) ZF5O0 1) D15 GEFSE#R)
1%, AT NG G B DMIFTEE T £ CEICEBLL | W80 ERlZ LERIGH O 7
(MU ET, EMEEHEREICRLE SV ITE DR R CREBIZEHRIE L, BEELET,

4) R BEAEE I UBENO A TEE L, o ILRFFEEREEIZIT —UIARW - LEE A,

8 BfWAbt
ABFZEZ B4 5 B RIROMERR D THOEIE. FRi~TEE TS,

FIAMNEONGR L 725 ETIFZFOREN (TARN LY AT D T2 T2 )70 &)
X0 T TIZ TR 2 72 T o 7 A U7z RNA OFEHTIE R % NBDC (DAY T — & == A
DBERDELZRD D EOBH LB H - 725513, MU EEEZITWETOT, Z0%HEH Tl
O TS A BRAOWZ LET,

<BHEHEE>
T160—8582 HEHAIIEXERETS3 S5
BRI - AHFREIEE & — - FibRal, LEER CoieiEmssds)
EaRERBI N7 7 v/ AF S 03-5269—-2468 (HiH)
E-mail : vyasumich @keio. jp FrifEEE
LIk



