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Abstract

RFRZAR—2—OF T, GLUT1E, E hREMADOCDA+THAZ TR A<, CD8+THERZ LT
BENCENVELRILTREL TW o, #EERRICKV, CD4+THRRE LB L T, CD8+THE
REHEREFEHEIZIZALOICTIILIO-ARBIEAEL VWD ZEMEREhiz, BEKRRVI E
2. BEMNERRICKY ., CDS+THIREOHF TE, CXCR3+CDSTHIRE M AEFRAHIC Y )L I — A 4G
ICEKTFLTVWAZENBESHICHE 2, RNA-

seqTF — R I kD BIEMZMEMIC&LY), CXCR3+CD8THAEIX CXCR3-CDSTHIAB & LEE L T, GL
UT1ZEUCHBREBRORANSN TEL TWBCENASAICE 2, 7O XK —=IC&
BRREETE. CXCR3-CD8THHRI K V) £ CXCR3+CDETHIRED X > NV BRRICH THGLUTIL X
ILOERNFEREN, EEBZCEIZ, CXCR3+CDSTHREE, TNFEXRTIFNYyDEAICEWTC
XCR3-CDSTHIFEK W EFVWIT7 I VX —HEEEMZBL TV LA, COJEMEIE. GLUT1H#EE
BEEFRLFITILOA-—AOHBICEI>TELLETLE, FEIXNEZ LI, REMHPDCXCRI+C
D8THIFEDEIEE, BEEHV INFEREEPREALLEBL TEHEHRBETHICEML TV,
TSI, BHEAHREZEOREMP ODCXCRI+CDETHIAZIE . GLUTIORBRIBEICEL 2 1
EHEHRBEOBRPOCDSTHAE., CXCRIKBEEGLUTIOR BVWREAZRL, I71Y
2—EMERLIZ, MEKY, B2 DFERIF. CXCR3+CDTHIREA M OCDSTHRIRBE LV &
BUWI7IVR—EMERL, BERCEEL LGLUTIENRBBIOTS I JIC& > THE
ENTVWRIEZRLTIHY ., BHBATROBEICFSL VRN RREhL,

Among metabolic transporters, GLUT1 was found to be expressed at the protein level specifically
on CD8+T cells but not CD4+ T cells in human peripheral blood. Functional experiments confirmed
that CD8+T cells depended on glucose supply to maintain their cell survival compared to CD4+T
cells. Interestingly, exploratory experiments revealed that among CD8+T cells, the viability of
CXCR3+CD8 T cells was particularly dependent on glucose supply. In line with that,
comprehensive analysis by RNA-seq data revealed that CXCR3+CD8 T cells had enhanced
expression of glycolytic enzymes, including GLUT1, compared to CXCR3-CD8 T cells. Validation
by flow cytometry also confirmed the elevated GLUT1 level at the protein expression in
CXCR3+CD8 T cells than in CXCR3-CD8 T cells. CXCR3+CD8 T cells had higher effector function
activity than CXCR3-CD8 T cells in producing TNF and IFNy, which was significantly reduced by
inhibiting GLUT1 function or depleting glucose. Of note, proportion of CXCR3+CD8 T cells in
peripheral blood was specifically increased in spondyloarthritis (SpA) patients compared with
rheumatoid arthritis patients and healthy individuals. Furthermore, CXCR3+CD8 T cells in
peripheral blood from SpA patients had significantly higher expression of GLUT1 compared to
CXCR3-CD8 T cells. Finally, CD8 T cells in the synovial fluids of SpA patients showed dominant
CXCR3 expression and higher expression of GLUT1 among metabolic enzymes, exhibiting their
effector activity. Our results demonstrate that CXCR3+CD8 T cells exhibit higher effector activity
than other CD8 T cell phenotypes, regulated by GLUT1-mediated metabolic reprogramming toward
glycolysis. The involvement of GLUT1-high CXCR3+CD8 T cells in SpA suggests thatrelevant
metabolic and molecular pathways serve as potential therapeutic targets for future in this disease.
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Elucidation of the immunometabolic profile of spondyloarthritis-derived CD8T cells and their involvement in
effector function expression

1. ARBREBZBOME

KBSV RAR—49—DFR T, GLUTT &, b MRHEIMAD CD4+ T #HIfETIEA <. CD8+ T #ilAL CHREMNICY v
WROBL AN THRIBLT W, HAEEERICKY., CD4A+ THIfEE L& L T, CD8+ THIRISHMfaEFAHE T 5720
ISV OA—ARICEEL TWB I EAERI N, BBV &S, BRMERICELY . CD8+THIEEDOHTEH.
CXCR3+ CDS T #HiIFEDEGFERIFIC/ I I—RAERICEKEL TVWB I ENBEL MR 57, RNA-seq T—4IC&L 3D
EIERI AR EEMTIC & Y. CXCR3+CD8 T #Hf4lE CXCR3-CDS T #ifa & tb# L T, GLUT1 2 8L MBIEREEDORIRN
HELTWERZEPBALIICR>Tz, 70— A4 X RNY—ICXZRIETH. CXCR3-CDSTHIREL Y
£ CXCR3+CD8 THIFAD ¥ v /N BRIBICH T BCLUTI L RILD ERIHEREI N, EEART &1, CXCR3+CDS8
THAREIZ. TNFE K UIFNY DELICE W TCXCR3-CD8 THife L Wt EWI 7 7 9 —HEERLEAAB L TWD, 2
DEMIZ, GLUTT1H#BEDEEZF A X INI—RADHEBICE>TELLLET LA, FEIREZ &I, REMH
DCXCR3+CD8 THEREEDEIG X, BEH) VT FBEPREALLER L CEHBEHRBETHICEML TV, &5
I, BHESHAEZEDORMEMBPD CXCR3+CDS8 T #ifgik. GLUT1 ORBEIAERICEL 27, BHEHRBEDE
A D CD8 T fifglE. CXCR3 HIRE GLUTT DLWBWRIEAZRL, T7x 79 —FEA2RLE, UELY,
Tz DFERIE. CXCR3 + CDS T #ifasithd CDS T HMIlBRIRE L WEBWVWI 7 /9 —EMEETRL. BERICRER
L7 GLUT1 BNMREIB 7O/ IV /ICE>THEHSNTWEZ EAaRLTE Y, SHEHROBEICESE LTV
5T ENTEBINT,

2. MAKREEOHE (F:R)
Among metabolic transporters, GLUT1 was found to be expressed at the protein level specifically on CD8+ T
cells but not CD4+ T cells in human peripheral blood. Functional experiments confirmed that CD8+ T cells
depended on glucose supply to maintain their cell survival compared to CD4+ T cells. Interestingly, exploratory
experiments revealed that among CD8+ T cells, the viability of CXCR3+CD8 T cells was particularly dependent
on glucose supply. In line with that, comprehensive analysis by RNA-seq data revealed that CXCR3+CDS8 T cells
had enhanced expression of glycolytic enzymes, including GLUTT,
compared to CXCR3-CD8 T cells. Validation by flow cytometry also confirmed the elevated GLUT1 level at the
protein expression in CXCR3+CD8 T cells than in CXCR3-CD8 T cells. CXCR3+CD8 T cells had higher effector
function activity than CXCR3-CD8 T cells in producing TNF and IFN v, which was significantly reduced by
inhibiting GLUT1
function or depleting glucose. Of note, proportion of CXCR3+CD8 T cells in peripheral blood was specifically
increased in spondyloarthritis (SpA) patients compared with rheumatoid arthritis patients and healthy
individuals. Furthermore, CXCR3+CDS8 T cells in peripheral
blood from SpA patients had significantly higher expression of GLUT1 compared to CXCR3-CD8 T cells. Finally,
CD8 T cells in the synovial fluids of SpA patients showed dominant CXCR3 expression and higher expression of]
GLUT1 among metabolic enzymes, exhibiting their effector activity. Our results demonstrate that CXCR3+CD8
T cells exhibit higher effector activity than other CD8 T cell phenotypes, regulated by GLUT1-mediated
metabolic reprogramming toward glycolysis. The involvement of GLUT1-high CXCR3+CD8 T cells in SpA
suggests thatrelevant metabolic and molecular pathways serve as potential therapeutic targets for future
in this disease.

3. AABTEIZE T 5HK

SERE A SERBIEA SE AL el
(FE - BEE) (FE4 - FHE) (FERATP - BEHESR) steyre )
Mirei Koroyasu, Mitsuhiro |Effector activity of CXCR3+ CD8 T cell |EULAR2023 May 31-June 3,
Akiyama, Tomohiro is regulated by GLUT1-mediated 2023
Kaburaki, Keiko metabolic reprogramming toward
Yoshimoto, Yuko Kaneko. |glycolysis and involved in
spondyloarthritis pathogenesis.




