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[ ABSTRACT | Glutamine ( Gln ) is the key carbon and nitrogen donor and energy source of the body. It is not only a
critical player in tumorigenesis but also involved in regulating the development and activation of immune cells. Rapidly
proliferating tumor cells will obtain a large amount of nutrients from the tumor microenvironment, leading to depletion of
Gln, which significantly inhibits the activity and function of T cells and induces T cell exhaustion. The proliferation of tumor
cells was suppressed by Gln metabolism inhibitors, including Gln mimetics, glutaminase inhibitors, and Gln transporter
inhibitors. Meanwhile, T cell depletion was not further aggravated. Instead, the tumor microenvironment was improved to
enhance the antitumor immune response by regulating multiple mechanisms such as immune checkpoint molecule expression,
extracellular matrix structure remodeling, and tumor-associated macrophage polarization. Combining Gln metabolic inhibitors

with immune checkpoint inhibitors can also exert synergistic effects.
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iR 2R 5% (tumor microenvironment, TME ) 7,
S PEANE . SRET AR . 5L 5T A0 B e 40 = [l £
TEE T IZ AR A HAER], Dtz [ AH B0 |
MEARB A B 3E 5, T % E B ES R
N T 1 R 2 N L L DR I e S L R R
11 B e A 3 58 BT O A RE SRR, T
P A, pH (IR, B SRE = L U™ W3t
B TME, 7R3 5510 T MM A G ERLIGE, JFES
CD8" T 4 i FEIE A fa e ksl >, Rk, 0 pi b 1
W P E S TME, A7 B0 — P st e R e 13h
TR A% I (glutamine, Gln ) J2& 245 i J§
AR B ORTRE AL A L SR B, AR
% o S R IR AN B R AR R 2 — o AR
P Ia] Gln AR AR A HTIMRIR T SR 4 32 K TE, —
B8 GIn FRHHM SR C 2 dE A lm R B B, A 2R
— R RURIRT 250 . AR SCHISE Gln ARSI ) 5750 %
TME R 4N RERI R , RGLRIAA SURAIHF 5T
HEJE, DI HEE) Gln ARSI 25T R iR i 2%
Gln i Gln 2 NK N & 2 iR 2 19 4E 06 75 2 AL R
FUAE M v i 35 i LA A W i 10 %, TEDR PR A Bk
P2 o v ) 7 L 209, SR AL S HE Y kO R AR
TEEMR L AR, Gln SRS 1
51 5 (solute carrier family 1 member 5, SLCIAS) 4
SR is R e iz BAMI NG, SOk 1A 4 2 Tt i Tl
( glutaminase, GLS ) B R o R E R A ( NH; ).
ZJE, REBREENN a- Bl ZRRHEA =R RGN A
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I8 Y 25 W T e — B R AR VR S Y £ R
Z—o WAk, T ZUETE A BBLWT Gln AC5HAT X
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death-ligand 1, PD-L1) HJFRIKKF, 55 HREk £
IR A A R AR B RIS AT, GIn At
IR R 2 =R, B Gln HTfRsHY . GLS 4
I3 AR Gln AR
1 Gln Y
L1 6- HA -5- 40 -L- IE5E AR (6-diazo-5-oxo-L-nor-
leucine, DON) DON J&—7# Gln 254, REWEA ] i
H A LA Gln BP9 10 2 A0 (40 GLS. 4% 2 Ik
B BUAEAT ), HEMTHE A 2 2% Gln AQUSHE B%, & DON
B RIT AR5 . DON I RATE & 4R T 20 42 50
A, HA NGRS, R T/ I R
R T HAFRIBUMREAE T, B HHA AT A2 /Y
BRSOV, ARG R C 21k, A 228X BT
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SEEE LA, REEIEP] CB-839 MG K4k 25, Calithera
Biosciences 2y B BT 2021 452 11 T2 iE—E 0 4% o
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B Gln BRI =R . TNBC 40 g 23 #]2F TME ' CD8’
i 9 2 1 9 0 400 R T 1Y G, 08/ HOBRcRE L ol I
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PD-L1 MR-, 55 s il 5000 A 2 #5 0p
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BI':']T-ES = ) (7) M1ER
CB-839 [ S o)
IPN60090 /L\/ / pr—
/ e SR
RS /\/ %
(4) / =
ECM

1 AEERE (Gln) REHHEFEHMEREHNETEE
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