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EMBO Workshop CD1/MR1-restricted T lymphocytes
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20th International Congress of Mucosal Immunology (ICMI2022)
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Cell Symposia: The Neuro-Immune Axis
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European League against Rheumatic Diseases (EULAR) 2022 Congress
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protective for same virus (Narita) re-infection

VY DEEMMNRAT B5EE. BLARXEY — BHITINEELEE
ZHSTWS (M),

B NS HUA I F D R (GC) TIRMIIIZ R 2 5 1. BIFME A&
THOITHBMN, REDWZEE. CCIEIEINCEZRMEZERL TS
T EMWRENTE Tz (Tas et al; Science 2016, Kuraoka et al; Immunity
2016), & 5IcFfA72H KU Brink 5 (& (Shinnakasu et al; Nat. Immunol.
2016, Susan et al; Immunity 2017), GC Hi2RD A E U — Bfiflaldik L
T positive ICHEHRENZ DT TIERL . TOZEMZHARERFTE
X9 >TVBTLERLTE I, Thbb, TOXIICHikDZ
FRMEZ R L T B X EY — BRIfARIC, Z82Y AV ARAICEF
HICHIGTE2EDEEZENTVS,

EC. ZNTIE. RISHZIHSMCT 2 08NH B DTEA S M 2?5
¥—IC LLPC OFmZFR EFONT ORERBELMETH 5, FH 1k, A€
U—BH#ildDEE. BMEGCICAD, EARYAIJVAZIKIC T EXIS
TEBHVUARIGHEZEGERTNETATHBED. TN EN AR
WTH2, BEHEON?NEDKS L, ®MEET 7 F VBAFEICHS
UDF TN O ? BEGHETH 5,



202149 &b, KBRKFREH 7Oy T4 752> 2 —THI 75
FEEIPTHELT IRV E Lz, COBREMEO THRLIZAREN ST
TV WERE IO SR L B E 9, BERREDOI VYA
HEDIURTRA VAV NC, HRZITERUEDOMAEZYIDED
LTWVET,

FADFIFLIFEDAZ—ME 2001 £E, BEHER AR EE A NRLE (Y
b3 DOHIASCE R OB EICBIMEGH RS T2REN ST Uz, RIEMENG
PREBDEA « BB OHE - ANE TH-HL S AEDTT, FAIFDTH
LEREL NS HFITHEV, KNICH DN ENFR LT 2E DR
B OEASICE O BN E Lz, RETE IS TH B MEY LA
HETETOZON 2N E ST CHAEBGROBGE L., RIEM GRS
REDIHEKUCEMB O 2 FD T2 NENRL EEE EAD | HFRE D
EHUCBHORRICIER E TRBO T+ Ay 2 a B HUIEREZRNE
WHHTT, ANIEG ., FIBE CHTFEHSLIz0b, fgEEE LDk
BRERRDUBNAEFREBELE LIz, Z LT 2009 HEXDKEDIVH
VREET, HRGEOMFINMER T % Gabriel Nunez SeEDOHFZEZE T

T AFE4H1HMNI T TERZREGEAVIILBT i R R F 2
BEREGLE L, COBEBHOLT, AARREYASEOERE I
STHILZHRL FIFE T,

FAl&. 2001 FICHIR R 2 EE AR 0%, PEORAR AR 2 S B U R R =
EUTRBZREAE LT, TD%. FRRKEREBEANZEFRHC, T
BERE KRBT R ENFENEZ LT e, FACE>TRERANED
T U, IR EEEREENTOTUBEREDFEEEYO TN
TBE. BEETBRITH LT, RN [EH, ATV ADFEELIIN
RN TLEE sfehlfe i, HA DR TR T TV 4D
i, moERZIEE Lz, 20%,. fE. Lk EzIECo. AR
Br—BRse sl IUFBGESe ., AR e E D& D SEEEE 22T
DHBCEEN, [RSITHEZITH L THIDT, LRz
fRIBHTEMNTES| EWIEMRTIDEARLZLRAZMEAEZNE LI, T
DINCH ALY AZDEDICT > O T ER, 2009 F 5 1K [E E T
& EWFZEAT NIH @ Dr. John J. O'Shea & E~NH¥ L L7z, John TR
Tl R —7 22— FW T HEER AN 75 8 5 T FE B R AT O S fd o

BART DTS HkE

ARAFRBEE IOV T« THELY2— REmseny §HHEE

mail : nobukamada@ifrec.osaka-u.ac.jp

RARZELTEH L., SEZOREIZT Tldad, HRAZY—FI 50
WHEGE LI TEOVE L, TD% 2013 FEXD, FAREOMLIEA
RCPIELTHIIL, BREICEDX T, KETOMKREESITHNEE
WZ DT LIz, DI BNENSMENTTETHIT TS
ENHKE Lz, SIEAADY AT LIEN S IV Lia NS5
FBEAVE P TOWBATY, HKRMADOREWATEHS>TWSHEDFAD “ 58
DTREBSIDT, TAVADROCAZHRALGENS, Ju— Vg AR A
VOB EZ(ED FF a0 BT ET,

KR TR L TE T & MY O BERICDWTIHF 21T
BoTWET, MLEREONIZHICO 20 £ TREES L, DL
D LIV e B L R RERNC N T 2 RIEE RO > TEX LIz, L LD
5, HIEKESTEERED o TWRNT LIFEL, TN LRDOWIEZE
TEZNSZMRNTNE NG EoTWVE T, AARREFAEOERRICE
PNELTR, S%EDTRECHHEDIZE, BELIBHVHEL EIFET,

CHYIIVADEFEZLESD

FEAPAFRESHRR ®orty J[EZ
mail : hiraharak@chiba-u.jp

A= V7 Filfitls SRR A TR el FiEE O 2N T 7 o —F-C#atk
RIEPRDOIRRET AR D fEIHICE D B £ L7z, TR, FAES
DIFEANOB R RE LB, BifE, TEAS TIRFRAIIEZER S
2IATRD L HEZ->TVE T, 2013 FICIwET B, SHBDONAE
ZHBEEFRICET 2 L WOREOL &, THEAPRERET [
FERIC K HHATEIR B O FRREMERH B K UHTRIARIE R FE D723 D B
| OWFZEZHILE LI,

Sta. fE, MR EMRT BNy T LNV OS2 HiE L —FTigamic 357
THLEH-FEL, INKTU RICHIRICEELE S, R, kit
W22\ 575 RELTERMBDWIRZIEINLE 9, £z, FHOWF
FREDESDFICEDHIEFERTODORENSIFEH D * Sk 2K
C. —ATEZLKOEFMIFNRCILTEH LD BHFHREDOFRICKE
—MRABLES, TLCTEH VATV ADEEZLESI D] LRI,
HFEHCT ALY A2 DN BIUATHNETZNERNE T, HALE
FROEFECBMNE LTI HLENRS - HEEEOR, THHLIB
FEVHL R Ed,

e RE

202284 &0, HNERKZNECRIEIELVITLAN S0
IRATBERICE LW LE LT, BRI A IerTd, K220 TR
IRISHHRTREZR ASE 2 B B JE T ) 2 R8RIC, REMEZH-T, Wl
ZfFLTTO4 HICHRENE LTz, DAYERIEREZFHFELIZT AV 7
NIH O/NMAREFTRZFuiIc, FAERFE, ok, SR EAED 3HM
570, b Pz BIREHELE WS 3 DDA B 2Rl & LB TR e
LE U7, JefuEiihia, M AMlaz RsrICEak 3 2 fifkic Az &k
159 HNRZ M eE 2 MU hiA SR 2 ANIc RS BRI ERIL
TEMARIRIOtZ2 M THT LT COLEMNELL. DAZBIRLET,

FIEEM T, 2 DD EIChHE T, 1 DRBEHFBINDH LTS "¢
R IRERTUAN Y T2 T, 2 DHOBIE, ¢ MR B SR O R L
WETRZR#<T LT, B UIFUICRLT, B REic ko ER
ENBHDAEERESOCOMIAZ HIELE 9, BRR & REAEDIREED
N KEZOFDBBTHBHEN 124 U, THRISHATRE S B D I8 |
ZHIELEY, COXIBEET, NI TOETNVEYOHRIICINA,
EFOREIRZEDTOTBENIDIE, ETHERLHTI, B, HA

20214F 4 A 1 BT, BYLAWI AT AEMER 2L 2 —b MM
JEREMET —LDF— L) —HA—IcETLE LIz, COHEEBEOLT,
CNETTIREZHOE UL DA FTLLOELHL LT E T,

Fhld 2005 FICHRFEAZEER AR R L ALZEH D DR R EFIAERD >
Telzdh, 2614 5 ERI F R RO F N B R SR IR L F
Ulzo UBEOFMIIAEE L TONRAERLEZTVWERATLED, E
W2 BRI DB IZIC Ko THRIBIR B OB EMNBINICSGE T 52 HDY
72DIC U, FREREZ D LNV THE LN EEZ D XHICEDE LT,
2010 FITHEURZEZE 7 LIVF— « U F RO KFEBEEF L,
IIA—EZiZd%, BRESBROTIREDE LS E ZihD, g —
BUTHOEERORREMIAZ IS TR Z1 75> TVET, HEK
CIE. BT Y FEED T MIRZ RIS H Uz iR g 2 025
IKEEL, B MT Hifah 5 T MR AARY & s 7 FE B e B
LAV TRFFICHIE T 2 H LWEBR Y AT LR L E LIz, 2014 FIC
HIFHCEEIL, b MEROFRIEICH 59 2B IRRY X7 K7 ORHEZ TH
SMNCT B BERERIEF O 2D E LTz, 2018 41 Harvard Medical

BEENAYMELREESHERR %anr (GLU JmEK
mail : fukuyamh@hirakata.kmu.ac.jp

BNMZERELTEDEYT, THKODHZFFT-MITZE, EEER
KAF, FUERE RBROBACAIE L., SIBREHDOKITHERN AT 3 75,
MEHIXICEBHEL . FERICEENTIREITY,

ZOHUNWAZ =ML TIOE, AVA—THHRIKZDER
FEIE, Oy 725 — RO Jeffrey Ravetch JetE, LA - 7SRV —)L
KD Jules Hoffmann 54, B ZFSE AT O BIR A4, CHEE L
FESLWIRRETOIF A T2 77 a7 MO0
felnizz bicftiz D g A, £z, BHUFCOMLGTF v LV VIR
TeI2WTRAARE A, N RS, IR A, AR — 2 A AR RS
BH#LTBLET, cngcr/avsy Me—ictEbia NS Eins
HIGHT UeAR CH 224, WA, 77 ZAIVAZ T DHEREDH
BONETNE, COHEEF YL YVORR RN o EESTEDE
T, COBEBEOLT, EILRL P E T,

TG A X — R LT2idMD TS, S%OTHEETHEIALLE
FE SN UETDS,

HEET / LFICE S BCREHRBEDFERAZEHIEL T

BSAEMERERERRLY 24— b romEcHRF—L GiE 1B

mail : kazuyoshi.ishigaki@riken.jp

School(Soumya Raychaudhuri 7242 ) ICRI%2 L, BERE BB F DRI 2 Hi
NS, BOOREDH THS T HIlIZAAKICEE I 28 LWL
TVRLOBFES, K VIV ViR S b BT 2 7185
CLTHRDIRZINT 2T LM TEE L,

2021 F 4 A SHEWHCRD | & MUEEIRHIZEF —LDF — L) —X—
ELTTIRZHEE TEHF v AZTHEE Uiz, oD TRMET 2 HEEE,
BEBET LIS £ 2 FIC R PR R DS fE MR IH 72 & F5 U CRERE S iz - BRIR
REFEORBICERT S LTI, BIfE. SF CORBRERARIGHL
BBV FA IV I ADH UWERERS AT LORE, FrLWE7 LT
VRALDRFEGZEZLTEVET, ARy 7ICEEEN, EERBVAX—F
2B LINTE, TROFFHEIMRAICHEICRD DDHDE T, 7
2. 1 DDWRETITASMIUCEIRIN D 5728, 2Dt )T7EHA
MATDWEZTAT T LENTY, 5B THRYE, Tzl ET
X9, HEEAULBAVKELET,



2022 4 4 H X OB AR AR A R AR T SHTHEBR E LT
REE TV EHETELEENBIALHMLET, ThETEKRES
CTHBRDTICTHRE N 12T HARE S 2 OB E 510 K 0 G
FRLEEIT, HATTEEHL T ET,

FLiZ 2004 FITHRAER PR AN 2%, FRKPRAGES R
RHC CRER 20 E. WAL OTIRE DL LN ZRG LE L,
AL LD T — & DRGSR ) > SHRR TR B RS IS B9 2 195 ) C.
78A T )UMSR s R EEREE ) > 7 SEHAR (NALT) | i B > 7 S (TALT)
ZFNENOMBIER 7 0% S 0 1 =— 27 P — b 7 iR 3 % S5 1 F
ENFELI, KEBAERRIETES AN STHOEOSHEL LEICEDH
HHHZET U, HICYRERE Uz FZEICEEN 22 23T DR DTN
WMIETHOE T, AN D, UHA MRSt TOS
BN 2R T, FUERSRE R AR R AR O RIS AL, TIN5k
DICHiFNTZUE Ulze RO E S O TR0 E BRI i, K
RS LTOBHRNERLC LB TR RICT AT I TR LTEZ
% Professional ZIEU L 572 RARY 2 FERTLZ, 2013 FEICE %L

BRATAYRESESNSHANERIYEHRE JSICR ASE AH %
RRERARERRSRREHESHEZ MMCB A2E P IEFA

55 86 [] JSICR *#flitE355 28 [l MMCB ¥V RY T LD ERIAZRELT,
6 H9-10 Ho2 HfE. JSICR filid A A, MMCB filidH»EhZhnkss
REUTHRM - #EZITWE Lz, Y& 2021 IR & TLIAY, #i
BanFo7 o N LAZIC & D 2020 4EEDKRZH ISICR. MMCB & &1
M E IR STt REETIFENTORMMEADE U, £z, #ifa
OF IR L EWIRIREZE ofzc e, A2 YA~ GBS AR
) AT TAUHHHONA T Uy FIETOREE KD E LTz,

ALY R INE, "New horizons in Immune-mediated homeostasis
and disease” LHLUT, BARIRBICHII B8 Y —7 7 0HER - 71
77—V DREENDONT, B ORAZ R L LTV IZEE Uiz, SR
F5e4 (Yale Univ) 213U & &9 21005 DIEFRHEE 10 2 584 D0D
Ty g EENIRESE EBHRAS A KB 2 DORHIFRED DD, F/z,
56 HDMTEED AV T MERD—RIFEOREENH O E Uiz, .
TEHICK ERHIR B FRiE N H 2T, A>T A FTOREHZ LT
7272\ 7z Glen Barber 442 (Miami Univ). Helen Goodridge ¢/ (Cedars-
Sinai Med Cntr), Simon Yona 5%/ (Hebrew Univ), Dmitry Gabrilovich %¢
4 (AstraZeneca) D4NDFAETNTIILD BEH LTZNEINE T,

YRR (EROREZNE) & 185 A TLIM, yyay

EAATRYBESREN SugarmrE BRI &L
mail : nagatake@meiji.ac.jp

FHFEIE N R LA - (R - SREBWILTIC CRIB A E N 9 27 1Y
I CAZyTEUTERHLTHOWTAYSIE, BRBhHNMIEE D ST hNER
BRI 7IC K2y il I BUR 2 R B e 2 O T R LT, A%
[P ABEA, BRiBh RIC B RN TR LTz 9 FEMIT LTz, BT
A5 DHEaT Y R)TR) DU R IR T — X 26 A A EE
HBHATIL, HLOHEZIO ANKUTI B La e, fEE LTDOEK )
ZHRATIHEX LI,

YA RHIAE ARSI TEH 2 MO E 2175 TEMNTEE T,
FADOFZE=ICE 4 HROH 1 HEL %2 8 ADYEL 3 FAEAZMmL TN
THH, MREOLEED ZITEDTOE T, [ ITHFRUIREH
BRI BWtst 2 it U, SN E TOWSGE) TR T X o7zl
B UTEH WL LB I AT TN EEZATOET,

FADRFE DT, [RIERZMEDD 4P EEE H5
ICRDBTHLHD | LS DNHLET, COFFNCHB LS, EWH
RIS > TR LN TaTN) R ET 1 9BEI0—HOTHRED
iRz D& D BRI LR,

D—#B% AMED iD3 v ZVAr=w MDA (55 7H Translational
and Regulatory Sciences Symposium) & U7zl &5 120 HiFED—
A2 T4 VRN H S TE D, FORDEREE - JSHBIRL A HEIR DK
Bralig Uity > ar TR 49 D2 EDA Y T4 Vb 5575 L,
WHEORZLIZHRBORRAIZNDIEHE T2 VR VLERDE U,

ZlEl, —REEOMMN S, S A, BEMETFEA GRR). Ka
Man Tse & A, Tanakorn Srirat &A (BEER) TE/KIEE A REERAR) .
IS S A RIERILEERER) 06444 Young Investigator Award %2528
LELE GEIEINAAL Y2 Y REOZERWIEIZEE L),

BB RVVRYILG, LEGREMFEAVEL IR R NA A
ALY A IRBUFH, R R E SRS, 7L T AR AR B
A, FARRFERIZE M, O LR R AR ], BRI AE SRR
P OB MBI T JBS NAF T O T 7YV RITL, WERFKR
2B R AR O Y VR LB O e 52 Tirb i
Fliz, TTIEEAKLHL LI ET,

23 HP : https://www2.aeplan.co.jp/jsicr-mmcb2022/

YY) L1 —

3K[E National Institutes of Health & D

Pediatric Oncology Branch, National Cancer Institute,
National Institutes of Health

Wik =N

2019 4F K D K[E R+t X X1 H % National Cancer Institute, National
Institutes of Health @ Dr. Naomi Taylor DR THRARZ7EUT, CART
FEDMHIUHEELTOET,

NIH (&K E BT OBEERFEFTHE T, ZDVEDTH S NCI Tld bz
RT—AYAT VA, BB, R ERRAIRBSED D DA IR T
bNTHELET, FIRBIILE) ThRIemOERIGERNEZ < Eo
THEH., FIVAL—ya VI T —F DA TT, NIH KGRNS5
RARTHEEOFIH, A 5 FRDJE AR (R B R CRAE LT <
NZDT, ZOLLUTHIZHICHTBABT ENTEET,

FLi&244)] Dr. Nicholas Restifo lab ICHIELTHDELIZAN, BN BIEANLL
HHL7z7z8, 4 Dr. Naomi Taylor lab IcFEFEL % L7z, Naomi DIy 5>
(& CART #RED G (R AT L BERIGH T FALHSED B 2R 5T
Wl EEBENT Uz, BUERAZ Y S /BRI EH L7z CART BaEDWE.
NOBERET IV AN KB HTH CART HEEDHFEICHDHATOE T,

FIRI—T 147 T, CART BEDEIKIBRF —LE AR TITbNs
e, BROTHY 2T M OEFRIERICOVTRERRERERT RN R

ZirEBE AR X > TOMZEEE
/Shawn DemehriLab & D

A Dr. Naomi Taylor( gi5EN 5 3 BE ) L &EE (Fid—&EL)

EESHHTEMNTEET, Naomi EDHHD T Ay > a2 T [BIHEDRM
RN, ZTH S EOMEIGHNEZ SN DD, EORICHRTES
M VSRR EE R EIATOBEN TEREEELTVET, %
7z NIH OB E U Y —R 7%z g KBRICTE A U7z S ISl /s 7z b, 7
Oy b AC—T IR E T, THIC, NIH & T Hifaptseo ity
LTEELTTH, 8 NIHHD T HIRO T REGRI—T 12T hHHD.
F IR ZEFT DIEAR & 8 Z T Wi LR L DDEMMD ZE2 T T &,
KREEEEFRBRICTE>TOET,

SHORE EE LR RDAR AN DENICHA RS Tt £L,
WIZSRIZIIAZ TR BV ERA. L L. BIOUeERE CHlRAn 5
BFE ST by T LNIVOWIEE -5 & UIREBREE§ % 40m 3 K2R3 © &
FRAERE D ERBEIEVDHDET A, BHERD T AV I TR T
XTWVWBTLIZ, FADSEIE, BT R—hUT FE ofai ek
73, ZUT Naomi £ TRAVN—LEDOBRETT, FlARHEOKSS
TE ST A I RO OIS e BICRSEIRLHR L P &5,

Cutaneous Biology Research Center, Massachusetts General Hospital

0 EL

FAE 2019 4 7 HKO7 AU ARGRES Y F a—t v VINDRA ST
HAEIER A Z— R LE LIz, 5l &I, D 24 MId HA Al
BlEDOMEVRERIIZE B LT, BEE BEGRAEM B2 OB %
HEAPEEZ Y R—FUTHOTVET,

FE BITE, Massachusetts General Hospital (MGH) ¢ Shawn Demehri
LR TRARZE LTI ATOE S, P10 Shawn (3 50)E2
DWFEETH B EFRIC, KEFRIEE UTERKRICBIEELTOVE T, HAAN
BT OEIME T, XD EX2TIEI<—/T. MERIEFICFRShh D,
FRAIN=EDT A Ay > a Y DOREHZIEFICKYNC LTI, FAOH
WIGHCE LoD HZHIF TN E T, THRAN—E L TERIFINT,
RMNCHIZUCIATVE T, MIZEOar w7 M, “ S iZRIAL:
MATH " LN DONF—T—RIIZ>TWT, FFICRE ST REA RO
MAZHRICUTOE T, BRNDISHICIEE LR DD 2 LT
FHAD, ZLDMEDRMDEREINIZH LT —IVRZE KU TOE T,

T SRZZMF ENTVRHICE>TIE, B TELT T EITHL
TELDRLENHZDTIFENTLEIMP?RADHIRTIE, RAN/IHA

DHRESTHESL LR T VRN ESTVEXIIICROET, e HA
ANDANAMZ W, EESPHANII 2 =7 ICRBICBINT 5 L
MTEXI L, EHI, KK JME. BERDEMZEDATDOLDT &
BE, THBETVSoL»BHICBLZOUTUEETELREIRLNE T,
D ZEPEME L REINTOET L, AU uE EniaaR
It b 208 7)1TT,

PALVADHRENERTE, N—N—FRZZELCD, X T Fa—tv
VIRKE, RALYREIRE, RERREDHERELTED, £TELN
WOEWEREETS, YAZY T4 AMCES>TE, 2LDITHRL— 3,
ZRIGIRER YIS R ED S A EHERERONEDERA AT
FOBHNE BNET, Fo, ZLONAARAR—INT Y TRENEES
BT EH 20T, 7ATITIRESIEILNF ¥ ) 7 /822 THE D/
ICEoTH, HANGIRE TR ZVHEECTVET,

BARIC, HPEDE ST 252 TRV IR AR AR D2 R e A,
MEDRE A% TEVz Washington University O3/ [IE4E, 55 IR
BICBD 2 ERE IS DY 7280 TREHLRL B &9,



& X

B DoSBEICBWTIE, AT D 2 IR M 3 2 b id
FTEAT WIS, e NCIE, B SO T B R A e
TH 3V HOIEMBMALD KD ICBNT, — ML )L T ORI
BERRMED KN CH oIz, AW CIEMEEUER E DMEHIC KO MY
T HERET ST L TTOFEICH AT,

b UORET (n=9) &V 28l (n=18) Y TV EHERL, 0.1% KD
JEIM AL 2 il H U — Ml RNA 3 —r VA% H2 i 9 % R E L LTz,
A—8—3 ¥ 12— & SHIROKANE I CHEBD RN A TS5 A 2 7= HlH
Gbht, 10 JHifaLL Lo—MfaEEFRBERERA. 7 IAZV T
Uizo 3 DOIEMB MR (M AR - BEC, U788 NE  LEC, JE
PRz PEBIE ARG NESC) 2 X 5145 10, 8, 12 MDY T/ I A % —
KL T DRAE &R B IS S5 M Uiz, BEC T SELE OF B
727 hallmark & UMIIERE S RED M52 BN FIRMIIBOfEER E, ¢
MR 7R 2R E DS 508 75572, LEC Tld subcapsular sinus
% bridge 32 #7275 77 T A X —DRIER, U RHi =y FITHHGL
1otz Iz ti/ S 2 —2 2 /A Ulze NESC IZRFICR AL KEL Bz o72
— M R P FE B Z—2 2R Uy ARARAE S oD 43 il INMT %

%% F v 7 KA >~ Lymphocyte-activation gene 3 (LAG-3) &,
DAFIEFREICIUNT PD-1 & CTLA-4 ISR LAZEANZE & U TR
NC&Ez, fuili. LAG-3 & PD-1ICH 2 BHEUAD (I #E D I B
FEDIRFRCE RN T 2 T L MEIARE CHEsZE N, FDAICKDA&AREIN:
TEMD, FEHENELICEES TV S, UL, AIZREN O BRITL
THO., FRENEIER. FRCREENY 2T FOFRBIGRIEIAThH Tz,

FASATIITUC BT LAG-3 DUA Y RE L TRESHE 2R DRXT
F-F— MHC class II # &% (pMHCID Z[F7E L7z A (Maruhashi et al,
Nat Immunol, 2018). Z D%, HIOWZES )L —7H 5 fibrinogen-like
protein 1 (FGL1) ZZWEDVUHA YR THSLOMENRENTz (Wang
et al, Cell, 2019), ZTTABIZETIE. TNHD2 DD 1D LAG-3 VA
Y REUTORBERNMNME « AREE - Bt DRRIZ I Tz, &0 T OR%
REZHBNC AT B72ic, WIND—FHICLDEE LR LAG-3 £ 5L
KDRAZV—=27 %47, pMHCIL & DfEE /R (FCLLICD I E S
%) ZFARE FCL1 L &2 /R (pMHCIICOAHEET ) Z 8k 7z

IBinding of LAG-3 to stable peptide-MHC class Il limits T cell function
and suppresses autoimmunity and anti-cancer immunityJ

LAG-3 FERAMEESRO pMHCI eigaTaceT (D (B X
T mﬂﬂ@ﬁﬁﬁ’&*‘]ﬁl L < E Eﬁ.ﬁﬂﬁ% t b‘kﬁ.ﬁm%% ;m*u '3- 5 REBPMHCIO  RELPMHCIO RERBPMHCI X LAG-3:L

DOI : https://doi.org/10.1016/j.immuni.2022.03.013

RRAFEELEGRFZMEF DFREFHESE

MEPIBZRRRL PRZAS o120 PRI

TA single-cell atlas of non-haematopoietic cells in human lymph nodes ‘ " €.
and lymphoma reveals a landscape of stromal remodelling.

£ MY YNEE Y 2 /NEQFEMBHRIDO—HERR T 5 ADEEL
R €7V VU O TFERRIR

DOI : https://doi.org/10.1038/s41556-022-00866-3

1, HEAFEZFERR m&RATH

2, RKRZE M SV RAR—F—EFHRE V2 —

g (s 1
TEB (£5

YREHRREF

NRIAT DFEBFENDIKAFIE ML SFRP2 SFRPAC7 L\ T T la~—
A—MHE N, BRSSO =y FicHhs Lic i fiEE SN
FEREDSHS N E TR 5Tz,

FEWTIE MY >3 (FL) & DEBIENTZ{T>7c£T5, FLICEBWT
BIETFEBIZAEA NESC THRICK E L POSTN *° EGFL6. FAP L\ 57z
[ H B AR HE AT TEHZ B BB FRBDY 70 TAX—Ff
BLINIC upregulate TNTW AT &0, AV / BB Ao sl B I >k oD
CD70 72 LT Mgt BHIlR L EE DA 257 avbinofeing
THOABERIE TH R ESNE o TeNAd ==l EN 5% &,
U SERIEYET Y ORKEOSBIN S EixoTz, i, <A
Ia7 LA T—=REDMGRIMC RO, mERNE R —A—E LT
D LY6H > T TN EIc k% 7D02 Lotz JEl i
YT IAZ—HkD) B THAR B FHE I E N,

ARG, B U OREIEY 2 EO IR MR AN $2 2 T 77— b
TEHEDTHY. SHOMDAMNGE, HRVIZE, AR E ENIEILL
ISHE NSRRI 722 T LD E NS,

LAG-3-V14Q:L20A LAG-3-P111A
FLEBLAG-3 LAG-3-K27E LAG-3-G103R LAG-3R#

S < e
e =

¥ 0

LAG-3(c & 3 THBAS AL Im ) LAG-3(c & 3 THBRE AL M
1) A9

82%E 3 sce® 1
Han®E 4 HrReE 1+

FUiE i

35T LICHIILIz, TNHDEEKZHWT, LAG-3 &% T DHE
YERAY LAG-3 OHIHIBSAEIC 52 Z588% in vitro 3BKT in vivo 1B T
fRMTUlze T OREE, LAG-3 B ZOMEER R L. T fMlaoimii, H
CAEISE, MARIZINE Z2 i 92 729113 pMHCIL & DfE S D s EE
AR THB &, —J5 T LAG-3 1% FGL1 L DG DI TIEBERE T
TEZRNTE, pMHCIL & DFEFIC KH>THIE NS LAG-3 DIHIHEEEC
FGL1 L DB I A ETH BT WML EIT o],

TCIHEADBEENTOREDITNA, DABEENSRELUTERD
LAG-3 BHEHIA DRI D HEI TR TH BH, UH Y Ry TEDREHEIC
W BHFEEDEEICTMENT VR LR EZRVIRINTH B A
8RR, LAG-3 &4 % pMHCIL & DS S RRET A EE A TH
HTEORZMRINEEZEDTHD, LML iRENROE W LAG-3
PSR DBAFEIC Wk 5 LR E NS,

PD-1 / PD-L1 FIEESRIC K2 D A RE DA shIE IR 2 IS REIR &
Nz UL UZEMRIE 2 B~ 3 HIRETHD, ARk m Tl
FTENAZXTI—=I—DRETHD, TNET, WAEIDAHIAEET
ZHEYE T Al PD-1 @737 PD-1 / PD-L1 BRESGAREEIC D4
MBT LA, BEEFOD AN DY > BRD PD-1 FBINT 2V A
(Z7 72— T HIFUCHEBIT S PD-1 [Pk & I HE T fIHICRBId %
PD-1 [ MRDEH) Y PD-1 / PD-L1 BAESEOA BTN A 4~ —
N—bixBT Wt Uiz, L L, DASHRRICE(E S 2 HIEE T #lfe
7 PD-1 7 @ 7B 2 I RIE CNE TR CH - T, s HIE
P T o PD-1 RN @ WIS SR OSSO RIS F R BT &
KLz A, MEEHETEHIENE T Mo PD-1 FBIA 5 iE 5 ikl
RICHD B UL TR E NS EDNHLMIC R ST, REERDE X555
REE UTIFEBIRZE DRSO NTED., D AFFIRZ LB O
FiOMARZEANTEEREROZE U2, TFRBRE TR AL
LEsg UCHIEE T MIAEO PD-1 R A <, HIREIE (R T A B RAT ORS
ROBGEEEN Tz,

BARDIFIF 2 TOMB AL K OS5 Sl 777 3 % 38 A
fam S EEN g, BT O mEMiaE —Eicblz iR 2728
WCZED =y F R NERER) DMAET %, AT NE TORFFRIC
XD, rEHNA Y CXCLI2 7Z &3 Bld 2 /AN (CAR #iIfd) A%iE i
A=y FEREK T ZHOMNEHIETH ST L. CAR MlE CHREEMIC S
FIT BHEEN T Foxcl 88K T Ebf3 A, ZNZNUEHGHIAE & &2
ADIHEEAH UE e =y F O R E MR ATH B T L 25
MCLTE 7,

CAR MlifaiZ. BIEAICKHEDERE K+ Runx2 Z B HHIfE & [[EH LN
NSRBI LT WS, S EFLIE CAR fifidh Runx2 721 Tk i s
MR FE AT EDEEE T Runxl ZH&EFEHLTWE T EERIILE
M, N5 Runx FRE -0 CAR ffBC BB & ENIARIHTH -7,

ZT°C Runx]l BXU Runx2 @ CAR MEF A E s RIS T A% (E
BIUMRI 21T o7, FOFEH, Runxl, Runx2 WNmH—DHDKRIA
R UATRBERRIRIEADSNEh 57 A, Runxl & Runx2 Ol /5
7 CAR R SIS RIBE /T2 I A CIREBEMAEA Z IR L. X M

lLactic acid promotes PD-1 expression in regulatory T cells
in highly glycolytic tumor microenvironments]

FLERISRERERDTUE LT BEEMIMRIRICE W T
HIEEME T #ER3D PD-1 RIRZE(BET S

DOI : https://doi.org/10.1016/j.ccell.2022.01.001

EINAREL 2 —HRFH MEERF DT
KiEEREREL Y 2— RETRIH

PD-1pEH
sy —
lat ARIE

BEA 1B

IS SERMID BER Z ARG T 5728, JEEIRE Y > SERO {5 i it
(G TN A IR LTz, BRI PD-1 BRI T Ml Tldftioy
SORERE I UTHIE N T > A R—2—TH % MCT1 GEI5 7% SLCI6AD)
DOREMEE>TWB T ezR MU, M5 OMRITROBRAHE TH
ZELEEZ HIEE T MO AT T & C PD-1 3B % &b B lHEME VR
XNz, (KRR N CILERIR IS Wi XYk 47 T Mz Rl L7z &
T, CD8 [tk T Ml CIICHEERSE R CRLEBEE D LTV PD-1 7
FUSME R U725, HIEYE T M T3 PD-1 BN S £ 72, DFED. #i
P T IR T3 CDS [k T M 213 57 D FLg & /7 LIz RF 51 7 PD-1
KW AEALTORC e ERR LR,

S YAETIVTIE MCTL HES 281 PD-1 Hik LT 22 2T, HFk
JESFC BV THL PD-1 HUAIARIC T 9 2 itk 2 A& T XL Fiicixiak
FE & UCERBIFEIC DR S B TREME DR SN T, &4, BHERNZ
ZATHEHESATE, BRI ZHE T2 20H T3 LT,
PD-1/ PD-L1 BHEHAE OB R Z @D DN D ATREIED TSNS,

F'Runx1 and Runx2 inhibit fibrotic conversion
of cellular niches for hematopoietic stem cells)

B EF Runxl/Runx2 I
Eﬂﬂﬁ%ﬂ]ﬂﬂ: v ?@ﬁ:ﬁﬂ:’é ?ﬂ]ﬂi'l?% Bt ﬁ% ﬁ%ﬁg

DOI : https://doi.org/10.1038/s41467-022-30266-y
KIRRZRZREDEEERET B - REREHREE

/ iRMESF R

BAR 5

H - AiSKAIAE S KO EMIBR D BN E T 2 C EBHEMNCEoTe, ZC
TR AN 2 T 57222, Runx1/2 —H/RIEX T AOEHTlbr
SRARHEMNZ L <HIUTHB D FHEDHIHHLL T T LM ZE 57z,
F 72 Runx1/2 —H/RIBYTAD CAR flfd Tl 18, IR, viflas—
TUVEORBMNER L, CXCL12, SCF 7% &0tk s iia o R w28
DBETOFREMMEFLT W, —75. Bi#E L7z CAR a7z v Runxl
F721& Runx2 Zi@filRHI 2 & M AL, VIFOS—7 VBnFOHE
MMERT 2T &, Foxcl ZiifiRIHEE2 & Runx] OFEMENTZ &
EWHLMCTE STz, EHICHEIMILT MY KRR LT VG T2 il Bl
SR T EBEARAEE T TV IR E O Tl e A, ML
HHENS1F 5N Tz CAR HIA2IE Runxl & Runx2 OFHEMEREIEK FLT
WA ENHSEMNC R ST,

AW KD, S MEIEOREAICHEDER G A F Runx] L&
DFEEITADEEE K Runx2 OFTIGMEREMN S M oTz, 974D
B CARMIAZIC 35T Runx1 & Runx2 I ARHE(LZ2 I L L3 il =
FOMEFFHTHD B ZFF DT E AV REN T2,



atﬂpp‘/\ ;

l\‘

penheim

Cytokine
Dr. Joost J.
A ISP

& 110 A
INGEDES
DELTE
R0 T

e fair in Science HED
ST IL-1. fEBL7H
DIBICIBNT, B
be fair £ K<FbNF

£ 45 DIRHRICHEL %

K0 FI SR Sy I Bk 7 45
RIS IRl
o7 y7— - DC iEMAL
: FAEZERTHEE Lz, B
1T T HMG % 721341 PD-L1 Hifk e D
HEERHUE S R 2 FHE RS 5 C EMLE LTHELEL
BifE, HMGN-1 O ih i bz & 12 B /X7 F RO[EE, (EH
JERAD Tz DI FE 2 KL TIHB D £ I, AWFZEIESFE NS AMED-
CDVAICERIRENE L72D T, HMGN-1 OHifEE3E L UCORF 21
R TN BTV TATINRETHRDER A,

O I BT B ALICERE S LY mentor THD., Tz, £TDA
EHLTEONRODH B, FEHIC fair mATUIz, AR LD,
i, BODHANOEINE LIz, AUCHONESTETVELZ, &5
MCBIRD 72X,

©
e

or unexp y others? So
what? & ce lICBILTIEIE
I LT TL DIV,
& & h < origina C discussion (&
emotional IC7&0 LD ? rigid

10

23 B v—R7 —ILHRERS

8H 22-25 HETD 4 HIf. KBCRERECIBNT [HER - FiEH).,
FHEMETZESEA | BRATO—H ICE 23 MREY < —RA 7 —)V7%
PfEVZLE LTz, A7 —)VE 92 &, Gkl 24 &, ZOfth 17 %D &%
133 ZMBNL, A VT A MOEZRMULE L, Filaa )55 7 i
DEHFOBfEE GoTzizd, L DERICEZ KD T OEZBMI Uk
MEDA YA MRITEIRDE LI, A7 —)VAETR Cla G - BfRE
DI ETL DRI IFZEANEITIRDE LT,
GIEFDORMEFZA VORI N —O—ARRH O 5 % 2 N
Fas—a—RA, FLVEAE UTHREDEBEREEZED IS
BT T DB R RSO Z ) =V a—A L, Bk THICRT
BeRR AR R EDISITRATOL W EERF Y 7 I—ARHMELE
Lize ZLOBEMMNRGI, BIFERIEHTZ 3D D DA B I 25 OME
DITREMRMN IS E G FF DI D DENRERIC A > 72D Tl AV e 2
WET, BYYERSROEDIC, A=)V EDORAZ—FHKIZYa—Fh—
DICEFL 3DOEEIC/H D AER IR w2 ITO, OERET AL AL
BEEA, FERBEESADRNAN LY 7=y a v EIGEEIN., K5O
Hha T — LRI R BOEEY A VADBERZR G INE U, £, &
NFECHREIY—AT—)IVOHLED—DE51EEDR DT830V
TAARN Y3V T, B EEICERIC LN > TV RERT—)VED
SHEANCEDIZEMICENE L CWeZEE L, [BEDHSMHRED
EIMOWIIZENTEEITM?) T EENCHIZEDOE Y Az Sbh
TOTTMNESILIELDWTTMN?] L, A7 —)VEDBEERE IR
FMEVED SN2 EZ 2B LT ARAIVINAT—)VEICKIFREC LT,

14 MRS UEANRIE, 20224FE 7 A 31 H (H) /A7 Uy R
MELELUZ, AARSEARKE TORMHI3ERDTHD, LMD TDN
A7)y REECH B0, FITREREIITDD 7etEe o 2 NMAfilE
L. BIZRBEOF M SEAERIICH, RATERE - 7 RS — - HiEE
574 TSR UANSHEM LT Lz, MO HES1 4. RE9H
KTV Z&E Uz, B 7T MR Z S 25 M, AREENORYH
3159 AD 955 801 NI THEHWz72E, IR A—E i FHITHKZ BT
EMTEL LTz, AT 14213986 N\DB I EkNHD 8 H3IHE T/ —
A TTIELE LTz ANV MW REo 1L, ket vy
JUR. MSD &tk &+ —z v A, #hR24: AGRI SMILE D%
BRSO 2D TR ZRL HIFE T,

AEINE T a—hh—2) TOZT 7GR E (K- 8% /U
774y SHOW (i) | TBA T gD/ a OS3)VER) ) [t
LEES L D4ADDOA—F LTRSS BOAI 2= —v 3y ke
/UM EERMUTCEVWDE L, TU7U 708982 T, TR
Rt LR TDNA 2855 | [5—y ) TEEYEIER ) [HRmBRIEE R
FHOCRRMEE ) TiPS MiIfE) T&2 B TR ERL Db VA TE
EITTAE R ) BEML, A2 54 2 TIINEEER U8l 2 iELEL
Too YR CRBILZIAA TR L, T T BRI 40 LI A
THILRELLIETA, AR 15 Huici3BEHGEL TS5 F) 7
ZROTH 70 NS E WS HENDNT =2 T 0, IRHERIE DT
ERLEU, [va—brbh—21 & s T7 LV —] DERYSE | T3A)

H23@REFIV—RI—ARRA—HFAF— DO

S LERFK2022,04 707

FRAREEIMFIVAREL /7~ SBEILERK 2022 RITEER

11

AKIRAZEFRARE - BIZHRPR IMS

CNETRBLIT S TEIRELE 2O NPT 27 7 1 )8 —
T — IR U7 BB IR R SR D TR Z R U CRML R L, BN
LEBICAT TG>T UE ST EEZ L ILLWE A DA LR
TE2ORHIDTTETERUILNSTCEVIBERZZ W& E L, 24
oM, BEEZHHICRL BT v AZBEDNTEEHIC, DO
HOHEZRBREIETHI TV E BDERLTEELA, EHE 2
L 5T Wz face to face DIFRM. ARHITNI DA DIZNEDTZ T8
WK ENZAERE IR DEL, WL Z BN HEETEE T
EESTe R —IVEDEEL, EGYERE MO TORMICH R 2 RLUTL 7
Eo Tkl - AEHOERBRORATT. VIRV, 2R
A, ZUT HERBERGHERAICT E G > TN TR A N— DRI
KOFGHHL LT ET, RFIE, BEERLAE (JUNKRE) BMREA—H
FAP—L LT =R —)VZBIEENETDTE S THHELAIC]

BRIEF

DAL T 2 EF—ICKONAT VY RTITWV, EHIKT7—hA THE
Licklh, #OBRUMETES LRI T LI, THTEFEZES 1) T
Ty RTHW, P BOSIWERBDIE 72BN 2 2k
MK BET U, TRATIRED O] 1, FEFORBENS ~—
TDT—REZFEEO TEB/N\ WAV T4V TRE/RL, THICHELicE
BEMNTEDRMZ Zoom TRRIJELZ, TNHORRIE, fESLE
F v IR F T UICTENT 558 UTRESLERRAF—LR—VLH
D SNS THEZ I BILMEIICHE IO LE LTz, 707 —RTld, A
YA MCRERMNTEC, AV ITA 2V TIRARREATh AL TR LI
MTEZTERENEIET, NI TV RIERD#MELTHZZ W
JelzEE iz,

RETRETIVETN, BRECKEEOEREOIONGERIEE,
IR ZAR a2 —ar BAE, PRADKATNITHED EHH
LEFREEEIC, SBEETHECTHNIZBODETIS XA LBV H

L EFEd,
(RGEE) D& FERENEHA)., nREBE @), OE B GEREREN. FFHEXT (L
MR HEE— (RER), IBH= GLER). KB KE GEHRA). NIMET GRERA). Rl

F EFEIER). BEFN (TER). /NB X2 BREKR). IWER GEH), IWEE ERERRRC
VB2=) AR FE (BEREXR)TFIIEF (BRI EE (BFRPRMMARHAERE B =E (R
R BIR BE EREFHRLY 2 ) B F R Bz LA BIEX) . AL RCE (WM.
BEHAFR) (RRA). B8 PA (HAERKT). DB AIRTF (REA) DA EF (TEA BB (R
WA M EE GRREREN) . RE BN GRRERA). REF 5 (EFERMRE2—). 8H
BAR (RRA). BIL#7 RRERK). A ER (BIWH. =% N GREMENK). =T 1§
i (EEA). BiE = (ERERMEL42—-), B8 RE @, B T2 Gito. HEfE— &
R BEEZN GERA). A FE (KRR, Rl FH (R, 8088 (REPA). 1L 8l R
R Wi D EHERK). F)IF—8 (BEREX), BRE RGREX). BERES (&RA)

(T RNAT—) HE AN (BREXR), MF 2 B, F#)I| 2F ERBRA). BA R (REK).
BABFE EFERARtLY2-). K87 @ERERARLY2-). HEE R GRERK)
(B+EIE. Hmg)



»»

[ 4

~ R0 50 F k@ T~

~RIEREHEH TS

A bO—iAlaD 2 IRAZEAN~

KIRAFRFIeE etk ziil  EFRIAER

TR, ERETRDY SRR S L LIt FE b & 7a b K&
CRIBLTE, UL, U SEROBEAEDHEREFRBICIZ, VROV
1E3 5 a4, MR, M. V> SHiZHER T B Ies DM NERBE & HE T
B2, DI AIRGE. O CHEHEEMNREE DM I Z Bl LTz DI,
SIHH 30 4ERTD 1990 - TH %, Z DD URIOEZAEDRE, g
fifaz LR TOMBEMBITEHETIESN D LT, DIz SL
92 EHOMNREOEEKIIPASHTIE AL o7z, LEH-T, TdE
BED B TO DM M Z FEE LI 5 T EMTEZDhEN
SMEMNRICIZ>TWV,

ZHZEHBEOMRIZEDXINHEATWIZON, FICHiOF V7T
. BFEORXERI I TACKD, BHMIEHORERZNEILNTVS
MKETHZEEILNTWIEESITH B, TDH%, 1700 £k, &
BEORNE RSN, CTOEZCEEMD RN, 1869 FEICRA YD
Neumann & Buzzozero HIZ &> T, BHIOBMENC KHBIKT. 2N
NARMEEARMER e AMERDZ N NS, S clikfiiiEsons
EEE Nz, 51, 1912 4EIC Neumann (&, E#iOFIC R iMERDD
SSERZEAEA IR OF 2R L. CoMAdE. 1961 fFich
Z® Till & McCulloch I & CFU-S (a0 —— Rl ) & UCHERR
TN, EPEICHZ 0 MR I Z 4293 H U KEV %38 R IR O 17 AE DY
INTz. 1968 FITIZZIND Miller HHiAZ LS 2 B fiffid. Myl
TIXEBCHEAEIND RIS Ul BROM/NRES O ZHC B LT,
46 TR 1976 F, KED Weiss MV FHAMEBHNC KAMHTT, MEYHER
ORIHEHIUC MR D —E A 5 L2 is Lz, 1977 4, JEE
@ Dexter (&, ERENETE T, BHIOMNERMI (A ho—<#il) O
emi s S AR TEC L RIR L, —/5, 1978 4, AU
72D Schofield (&, & MERHIFIDOBAMUD ML D& L Dmne
HEINTVIECENS, BHioHIcIE, EIMmEieZ #2500 7%
WUNERERDMFAE T B LKL, =y FEMEATZ,

ZZTT. DR IRz 1990 EUE, B B0 M S MR A
Z ba—<filass i mErfiE =y F 2R3 5 L AE SN, PH5ICKD
Zba—<HifahbEn, BEHT 0 MHIRRIN TV, ToZ2dE
BEOZA O —<HIROERITER THD, LML E LN O L 7%
MR cEHgENIDT, FHITOE MICHED =y FHIFSRYIORIE &,
ZOREMEB X OHIED 7 LNV TOMINEEE R ME TH - T,

TN 5K 30 2T M=y 7 OISO B DL
H[KT (Foxcl, Ebf1/3, Runx1/2) &4 hAA > (CXCL12, SCF) 45511
ICHEBIS 2 E B P A AR RN (CAR MIfa 721 Leptin SZAMATE
BIfRE &N S ) A, & M ia oo MERE0 B MifE, NK M, JEEM
JERERSHIR ARG, &F FhBR. FRIMERDPEAICHHTH ST EHHE MRSz,
F7z. CAR MR DB WMIBIZE DR T2 7y NI — I M=y F%
KL, ZO—EBcE N EELTwasl b, il Tha

RiZ b7

INTVBREWVI = FOMZAEoTz, TNEKD, B LTWzEiE
DWNREENIAIEIC/R D, 1990 R U REDFEMNRIH SNz L EZB N5,
CNEARIC LD, YA MIA VB TO/a—2 278, EimTXR
= AER, FEOMBAZ R A Uz D RIS T2 RIAEE, Z
DFEREZAEIHCE B U ADIEM, FFEDYA Mo > 2381 2z
AL T RS Y ADMESRL, FRINHIT 2R F2RIE CE5< 1Y
o7 LA, BHlCH 2T LRI TELRIDEINEA L, Ll
DRFEE, ZNEEERE LIk 2% Th o1z,

ST TOXIITAEND, KD 50 FICOWTEETDH L, USER
DRIETZEHE, MR, B, U ESE 0D 2o SRR O MR ES 2 1
BT BHMIOMILRY]. HEE, FERMBORHOMABMIRENS, &
FEOMHI YIS TE. BRI, TSR EERORA Ml iR->
ROMM MR 28Il L, ZTNEHERT S =y FHIROFRE &Z D
WHED T O DED HNT VD, ZTORE, CAR M/ E& Mk O®
M= F 72 RERT BAMAIE. BRHEDFHIfR MR SN 2T LIz il
BHCIE S 20, MR RN ZEAEOMIEFETHY., EERDEZFIC/H
T 5 HEDOERFEAIED 5L U TR EN B HIia Y AT L2 {Eo TV A 1]
REMEDV RSN, 2T T BETHM THoITIEIChA, Yo7t
JUIRAT 72 EOFEAf 2Bl d 2 T Lic kD, Mk, Voo SEichnz, i\
DB, R, PEORER. THIEE. IR ED G SRR RIE N C B 55
ICTFAE T ZARME R D MIROAREDY, FERCRHERHC DY —H— 7T
KOWHMICHEEESNETH A, TN DOMINEIE L SR RAEIC B
wEERIzTeEZILN, ZOMIIE., E MO LMDy
TR, REROE(L. AT EYYER REEEEORER L, R
PR SN T BEAREOWIZICH LS E A, ZOMICE 5
LTINS, BT, RS BHEOF WIFFEEITIE, il
BB ARMRRBED 2 REZ, TAICERLUTH DRSO #HMA. 7
W OHTIEL IR DR BT END T ERIHFF L2V,

» A ) )

~Xo 504 el €~

Immunology as nexus to
understanding physiology

1. Laboratory for Mucosal Immunity, Center for Integrative Medical Sciences, RIKEN
2. Division of Integrated High-Order Regulatory Systems, Center for Cancer Inmunotherapy
and Immunobiology, Graduate School of Medicine, Kyoto University

Sidonia Fagarasan **

Immunology has profoundly advanced the field of infection and
immunity, from which, in fact, it originated. During the last two decades
we learned a great deal of the immune system workings and understood
that immunology extends its role beyond defending the organisms from
infections and generating memory to those unfriendly encounters.
Japanese immunologists were at the forefront and contributed
enormously to deciphering the molecular and cellular basis for innate
and adaptive immune responses, antibody diversification and memory,
immune regulatory mechanisms leading to immune tolerance or to
the revolutionary deploy of immune checkpoint inhibitors to eradicate
cancers.

The works from our laboratory opened the field of symbiology, by
revealing the reciprocal interactions between the immune system and
microbes residing at mucosal surfaces such as the gastrointestinal
tract. We learned that the diversity and complexity of cells, subsets and
populations of the immune cells -such as antibodies and regulatory T
cells -determines the localization, diversity and complexity of microbial
cells at the phylum, class, family, genus or species levels. We found
that the absence of such regulatory pathways leads to overgrowth of
bacteria in inappropriate places, and the condition called small intestinal
bacterial overgrowth (SIBO) is now being linked to pathologies such as
autoimmune and inflammatory diseases of the peripheral immune and
non-immune organs or central nervous system.

We learned about the incredible metabolic needs for adaptation and
fine tuning of the immune responses to various challenges, to the extent
of diverting essential metabolites normally required for the brain instead
to power up the immune system. Moreover, we were amazed to discover
that immune cells communicate and regulate each other not only in
their unique “immunologic receptor-ligand style” but in many ways like
the nervous system workings. Indeed, for many years immunologists
and neuroscientists drew parallels between the immune system and
the nervous system, but it is only recently that we begin to uncover
such common traits. But if microbiologists or plant biologists join the
discussion, we will conclude that many of the small molecules discovered
recently to play essential regulatory roles in adaptive immune and brain
responses were evolutionarily preserved from the bacteria or plants.

Take for example GABA- which is mostly known as a calming
neurotransmitter. We found GABA produced and secreted in abundance
by immune cells and B-cell derived GABA play an important role in
regulating immune responses towards immune tolerance and tissue

healing. Similarly, GABA is produced by bacteria (for its own advantage

or for communicating with other bacteria) and by plant cells, which use it
as a signaling molecule required for adaptation to environmental stress
among others.

In mammals, however, beneficial GABA may be for the brain and the
immune system in maintaining a healthy state called homeostasis, it is
detrimental in case of cancers, when the immune system need not to
be “calm” but rather “agitated” to remove the unwanted in the system.
Studying these conditions for which there was no evolutionary pressure
to evolve effective defenses is quite exciting and this is an area where I
anticipate great progress in the future.

On a personal note, when I am evaluating how much I understand
about the immune system workings itself, or about the immune system
connections to other systems such as the microbiota, the liver, the
glands which includes the brain, the muscles and bones, I have a deep
sense of lacking knowledge. I know how little I know. But this is not a
discouraging thought-rather an energizing one -that there is so much to
learn and discover, and that every small step we make together, we will
fit the pieces of the puzzle the almighty evolution gifted us.

Where shall we immunologists improve to make progress in
deciphering the complexity of life?

I see the necessity of stepping out of our comfort zone, and working
together with biochemists, microbiologists, brain and behavioral
scientists, geneticists, mathematicians, statisticians, doctors and equally
the patients to learn, explore, expand, interconnect, and again learn,
reevaluate, and communicate. We also need to explore the immune
system functioning and interconnections with other major physiological
systems in females. Different regulatory systems likely exist in males
and females and for centuries medicine either completely dismissed
or ignored these differences. We must overcome the Freudian era to
understand the uniqueness of female’ biology including the immune
system’s functional differences and its intersection with the endocrine
system to understand and tackle the development of autoimmune or
degenerative diseases, which predominantly affect women.

I also see the necessity of changing the priorities in research. The “fast
and flamboyant” type of research encouraged by the current strategies
of hiring, granting, and publishing agencies are impinging rather than
facilitating or fostering the scientific quest. The younger generations of
scientists, hopefully including more women-need time and continuous
nurturing for their maturation in a healthy competitive environment,

which my generation needs to make a priority.
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