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Abstract

Objective: To introduce the research status of T lymphocytes in immunoregulatory role in tumor
microenvironment. Methods: The basic and clinical studies on T lymphocyte development and
prognosis in tumor microenvironment were reviewed. Results: There were obvious complexity
and diversity of T lymphocytes in the tumor microenvironment. The inhibitory immune cells in
the immunosuppressive environment and the stimulating immune cells in the anti-tumor envi-
ronment jointly promoted or inhibited the occurrence and progression of cancer. Conclusion: The
exact role of T lymphocytes in the tumor microenvironment remains to be further studied. With
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the accumulation of relevant research results, more cancer patients will benefit from immuno-
therapy.
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1. B

CDA4+ T kL4 A CD8+ T bk ELAH I A 5 22 50 5t Fieg 1R 7 28 S . o SXof PRl ot L A e S
PISHHE T W ELA AR B A SOIRAN B E IR R s T B R . WS s, PUREE R T 4088 58 0 L A R 40 fitd »
T LN 20 B AN LT RS B g 3y, T B A 1] TESE L ThRE fE, K2 HU8N. T 4fE4l
GURBET:, 1 —/ N BUR R T ARV K5 ariciZ UM RRSEAFTE, 7EAME R 20 2L IR 3R,
T 2 38 I A [RIPT BRI 7 A 3 50 1) S B ] N o SR, iR HH BRI PR R BT, S e 440 i L 40 b o
T, AFE T EYIHM . FRATE S8 CDA+ T HRE4HHAN CD8+ T bk 4 o 75 470 i gg G o (14
T S FX B TR T T A R RE TR -

H 1983 28— fm N L 4 i oAb it B b WA T PR T 4l i 5501k B (cluster of differentiation,
CD) S AT g% & H DI REAS AT 4 CD4 Fl CD8 W KIEHE. CD4 il CD8 345 A W AN [FE AL R it
JR CD4 7= Th/Ti (GliBhtE T 4005 S0 T 400f); CD8 7 Ts/Te (M#IME T /40 &1k T i) . 1% %
P& B I AT M T 2% Fh S A, AR SR AR T T 4 e 2 T A EL R 2. Herh Bt T 4 Andms)
PE T 42 G 1 1 A O ZR[2] o HLAR BT IR G928 32 BEALHEXT IR HL R IR R AR AN 7 T, X
JR e BRI B Th 58/, Th A Ts Eufi P4, A 500 S B AR5, B IR i A K AR
J&, ZHERIN Th LHERID R Ts ARG N, B CD3. CD4 FHIAEEL FF%, CD8 BHM:A A iE M3 i,
CD4/CD8 K 2:-F4i, SEAMMANF M Gy FMEIER 05, JCLUBIEMIE N E . HUARRIBT MR/ R 2 LA
Thl - SRR N Y, — Bl Thl [\ Th2 B, H IR HsPRES LR 08 S 4 52 21 7™ H i)
TP, R F AT RE A A g m it R 1 AL

WAEMIE R R A RIESIAR GBI RAEE VIR, TR % 0 IESE, FUARmTE
Ik 4411 G 2 RN AR T G 92 195 7 T R AT PR RO P o g 1) 328 06 36 5 80 T LA ot ek g 1) I o 25 i g
SRAIC R o BT T 9k EL 40 M e J5E 7 g 4 i 2 1 ) S i s, o4t s T 25 /0 AIRES , mIE T 40 iR
) IR 47 5 52 L T 36 TR L A P B2 AR
2. T i B ZHRERY 1%

T 20 MR35 T8 Bl 1 22 56 140 M7 I IR 9 0 AL O TR ER A A o J gk N A/ i R Lk 2 2H 21
HI R X o T AR IRk — R A 2 FA51d (W TCR. CD3. CD4. CD8. CD28 %§). APC i
[ FIPLER-MHC 375 TCR 454, RIS APC RixILHlEsy 15 T 4R E AR ECARSE &, st
JERF VRN T ARG SR o T bk CE A A 3 RO R S e 2 IS AR DAy e i 9 4 i 2 ) = B2 2 1 ¥ 5

][l
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55 iR AR R R S R TR B UM G B TCR Bt IR A B (MHC) BRI, Mok T k4 A
CD4+ T A5 AN CD8+ T A 5 15 P A B 22 () T REVAF[3]. CDA+ T 4l B A MHC 11 2851 BR i 14,
S350 22 R A e SR A (RIS R G2, AR HEBUIMOR AOR K A2 B Thl WA, CD8+4H R EEE T k2
ST M (CTL) A 0L ) Jffgd P 1 38 L, R )2 E BT T 4 SR B3R 1) MHC | 2895 i 2 BRI 48 i 9
PR

2.1. CD4+ T ik B 4upaEFE R E1ER

CDA+ T Ik EL A st — SR BB 25 55 75 e 1) [ A /3 1 492 o AR LD ReAS ] ) X1l 4 2 A
WA, FEAFE Thl. Th2, Thl7 %5, Thl N2 S5 MR G o it ZEan Mo [4]. B v& b es 40
BRIV MESLE S APC R MHC 1| 28 TR E AP F5 Th MRT M TCR 454, hIRISLRIEIE 53
TG EAERR MR AN, X EIE R T AUMIE 7 1 — AN SR 70 ) S B RS R 1) 28R 4 e B AZ A0 B A
IR B o WOE (RSEE Th 20 AT DL I 2 W TNF-a S840 J R 7Bt TNF AESC 15 S5 08 T oAk
(TRAIL)EK Fas/Fas Pt (FasL)i& 2 B £ SR 4II T2 Th A5 NK Qi g g0 i it f2 . 4
SR, AT T e R A B0 T DT R DA D A T Rt 0 IR R A 5 ke A R Y e R R S
CTL & Mo

H A%k Ay CD8+ T 4 I\ & fiiie e (1 2 IKBN R 3, CDA+ T 4H AR AE FRg 42 il b ik #8
FERWMIVER, v LR Edm e 5 [5] [6].

CD4+ T kA MIAZ I ST pAE, i LA T P54 (Tregs) BUR AN RN AL 4L S8 T 4 B4t i %
AFE. FEAFRBRBT, 40HEE) CDA+ T 40 Ab i BT T 4 (Th) B9 & FHOEAE, 36 Thl, Th2,
Th17 A1 Tregs. ‘EA T I 43 WA AN ] (%) 240 A R 5 70 g 2R 5% ke ORAP NSO R F o BATTHESE S Hh R4
FARA G T CDA+ T bk T 4H S 87 R LA 5 il 88 Aok oR 58 w1 G e id 52 (e iR 2R K[ 7]
FLIR, SIHERIIR R SE T 40 e iR 51 itk s e 52, Bl Tregs FF3G s R e i 52 53—
D71, AR CDAT 4 C &R REE e D™ A g% [ N . CDAT 4z 5Huhyed s, EA T
RIEHAEFH R UINLH M ATE R . K2 EUR4E A LIE MHC 11 28757 (MHC 1), LA B 44 CDAT
SRR, T 3 e R O A i S SR TR SRR [8] . A N FE I MHC 1L BF, B K
-MHC II (Pmhc 11)IR] %A CDAT A EHEEFR o« 1E) LR REE RO TR ORI TR 4 A 7E MHC 1T 3R
ik, 5 REFIBRES RO RE W, KREZHGEAERRZ NLER MHC 1 ik, B RRIRMEHR
/K-35 . CDA+ T ik EL4H PR 1R 5ol FrlRg 70 5 s 87 P 2 e A1 ik it 200 W2 B0 £ e 4 o v e B
JEPUEIFRIER] MHC I 43+ E[10]. AT5YE T 40/ (Tregs) & CDA+itk 40 i (1) Sz ik A, E4ERF
it Z A dS T A RO EEER . TEMR S, Tregs 155 78 FE AU i AE 1) G M AL
HBUE 718 BT e S BRI, Tregs DI e 40 B i) So e e ik, 5 30 F 8 BURRE 10 g K e
AHERE . R, Tregs $UACHRIEAE S8 VR Y7 I CBEVR T ¥ Ao TR T 40 (Tregs) 2 #IH] i R4t 1)
CD4+ T itk A B A — AN MRS R o B AT B £ S B 5 Sy b i (0 G2 s S8 AN gk e S 1) o B2 e i A
S RIE. Tregs 18R s /E R £ E R MBI PR AR . e otz B RLE N TME F40H]
TR S8 S S . Tregs 3BT IR S35 40 M (APC) . THEERON T 40 B3 AL AN Tl g ) ¢ B 4 i R 1~ DA &%
72 AR G AN T R R R Lk R A G B, AT S B e ik 1 TME R JE[11]. PRIk, ESRE
R EARTIL) P EE M EEtE CD8+ T ik 4l(CTL)@E & 5 R 4 1 15 A6 4% 1697 IR R I
RIFASE, {H TIL A s LBl Tregs 5 fa A BRI 6% Y697 R AR S N AT C[8] [9] [10]. 7E 84T 2 P
FER) TME &5 W2 K& 1) Tregs, BFE K RAEHER 2 IR, H530 Treg F=FERIMLEIA 15 0 .

CDA4+ T 4 5Hu e I S 1 R B YIARDE, RN EATTRT A 5 I Ay e e 258 4 . (n CD8 T 4t i
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AR AL) F) ARG PE[12] [13]. —2%& CD4 WA, JUHE Th2 M1 Thd, Cansy il id jd /b 4t J5 52 8 A4
il T 400N 2% Th RER T M BT R N hAh, Lk CD4A+ T bk 40 B ALL-F- B 05 L H 2R A b 400 i
[14] [15]. Jf HAE—SGRfF5EH, Hpdud 4k R ioRa e 5 1 CDA+ T bk T2 4 i & o A N BN GIRZI M D%
[16]. CDAT 2 ffd B 3230 S AN 5 A7 e 40 A 75 22 11 2R = B SUM AR A (MHC), 1 11 28 MHC Je =
TR (CNTAYTE /DN R AL T i Rk &390 CDA4+ T 41k FHt -y (IFNy)FIk B B (107742 9F
BRI AR [17] . SRTAT, SR EEHE T SRAEAE G+, RN VR 22 IR 20 M AN B2 IR E A 23 MHC-11
LR R UR 2L . SR, CORIUEA MR LR UE N CDA+ T 4HHTEXT e i 7 i BT A s B
[ B E 4R 18] [19]. 4P EEYE CD8+ T 4t vl (it idh 4o b ye Sagss, 1T L PR G 2 WA I 1t 52 381 3 e g 175
T ) B IR AR AL MBR H11[20] [21]. AT, BRI MR G B S 575 R R (oA 55 (TME) 1) & Fh I
T YUMo b, EREERELIH. DC. B 4I5S % T CDA+ T 4HHULE bR i e g i 2578 v (1) 4 — b I o
WIER, (EMRRIEEZE A G CDA+ T MR MREEA, FE5 T fe = AR B E S BRI . FFE,
CD4+ T A AEN S PR e b B BRI A EE AR R [11] [12] [13], &AM TR s RE R ) =5 2 (1)
B, g ok B IRt Ak . CDA+ T WA HAE B T4l N iAo I BL7E Igg 5748 1 4
T e 0 IR (B8 € 22088 ) AR R U B b B A R S PR CDA+ T k41, CD4A+ T ik 4t 2 CD8+ T
IR S SR S AT 75 R [22] o T i T LA 1 52 AR IR T Y AN 5 CD8+ T bk E 4 i =2 i ik 984 1)
BEJ), ROCHFFRF AR IR R R A IR T 40 S Bi[23] . BbAh, CDA+ T kLM v] LA S 40 35 1% T itk
EL 44 A5 A A SR 20 B o 3 T LASRAS A0 B 35 14 T e, TR CD8+ T bk R4 il — A 2kt R SE3RIE MHC-1I
{14 Jie 8 4

2.2.CD8+ T ik B 4upa & H I B #E Fh i R O1ER

CD8+ T bk L4 5 4/ J ofi bk EEL A O 1) 24%~30%, L 32 B4 F A B 3 0 0 ST iR (s 2 R0 ek g 441 it
&), DHAONARERE T Wbk 41 (Cytotoxic T lymphocytes, CTL).

CD8+ T bk L4 i 7 i3 200 Mt S 2 bR 5 A% O VR, CAE g A 23RN 42 R 2 HUg il B AR 2 — A
BRTBUS R2 . R gi i R iRk i AR A BUR- K p2 EREE (A (HLA-1 F1 p2m) 545 5 4t
JEIKBE G, CD8+ T itk B4t i 3= B SR T 1) T 40 M 53244 (TCR) X B & WIAH S5 & kAT A 45 1)
A [11] . TCR MUAHICHIME 540 T SREEAE T 40/ itRg 40 M 42 fik DX I oo, TR ROV 1) S 88 R ik 9T 5 3
IR, FEANMEE T MREAMR CTL) RS DRERIHAT . CTL FZEid il Rl o0 73 Wb & 2 LRI
VR 8 FFD 240 PR 1 O B4 3 B RE A PR A BB, BRI i i A I R R, S TR y (IFN-p) I
PR FE R T (TNF) &S R A 40 . JhoRaiaiia it CD8+ T bk 4B it =M T B THERHE, 52 AR
i g 24 2 i 3 TR J0 0 AR A I B AR A A K A, R FLIME[24]. ilE[25]. 45 EiE[26]. B
FR[27]- Sk3wE[28]. EEE[29]. BR[30]. AF4ufusE[31]. UPEE[32]). EHUE. T N R AR
JoRdaE . RIRE e CD8+ T Ik EX A A vT LASE it 7= £E 4B M 23 431 LA MHC-1 B (1) 77 =X B B % S0 e 440
[33]. CD8+ T ZH ki) T 4Hfu i) 32 4R (TCR) % DC L MHC JIKE &4, 256 I UABLER: =145 X
BOiE, FEXANPY B, X RN, CD8+ T bk gt iy LA — B o o IC Iz AT PR g, LR VR ke
017 T AU KIAAETE IO AE DRSS AEZ T 4R [34] . DC R LR o Tt AT A T 4if 4T s i g
HRE ), TERCKER CD8 RN T 4HMl. AKF IR FIFES, DC ik i soidid i i 4 e T 4t i
ik H GPUERE S BRI SZM T 4, TR CRAE—EATERE T 202 AL 3 S P& A R )
BRI T 40/0[35], i R fpuE R e g 5, 208 CD8+ T kA s & A o fL &R . BUkiig
22 R R FIB[36], 28 FL 3 S G E ARG AR L% R F LB, S J0R R 22 82 % 2 I it N SR 20 A . JE NS
TR BTG B B SN, AT fY) DNA A, il 4 T
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PRI I CD8+ T bk EL 4 L b o B AR A7 FR AN S MR AE S VT IR B Ko FF AR T
B CD8+ Tk dnffuhess, Horb BEFEFARAT, MR T CD8+ T itk LA I AN R I A 735 o

3. T KB4 pa7EME+HER
3.1 T i B RR7E FME R 52 B B e AR 77 R Y ME R

G 2 F0 1) 14 Fi B s A B (Immunosuppressive tumor microenvironment, TME) [37]. TME HH s £F- 4 41 ffd -
o LA . A AR BT DA R ATV P A LR AR A s, R PR T R RE VR T (B S % V8 9T ) B B
[38], TME Xt/ G i 4 K A AE 2 AN 2 10, A4 e i S0 1 46 03 B A DR 1 e 4 i o ) B HE B
JiRE s S S A . B AN, TME HfRLE i) HoAth S e 4B, anifl 15 CD4A+ T Ik E2 40 i (Treg) FH &Y 4
120 AR (MDSC)# I A f #E 0k CD8+ T ik EL4NMITIRE[39], IR 55 (TME) T AR B o2 u oo sRa sk FEE 2
RIS KR 2 —[40]. CARHAE 1T TME BIPUA FZERr, BdE: (1) Sy, 2GR gn izl m,
R AR O ELVR AR T 4HM0FT B 4. B SRR 4EMORIR SRORA AR (2)  Eh ML IR B2 P 1 2 TR ke )
M s () B A MR A 4R At b 25 1 1) i ) 48 i S0 B2 BT (ECM) s (4) A i il AH 5% 41 4 41 i
(CAF)AIE] 78 Jif T4 i (MSCs) 3£ 5 73 [41].

3.2. T B REFLIREPHER

PR AT — AR AR AR VR T A 2 SR A BB (2 DT ) B0 R 9i (fe  f) J R1) R A 1) B A 2D 3R [42]
BT 28 B (AR 0 A2 bR 2 AN PR PR AT PR RIS SZ 42 R AR A SRS Y, S i () 4 o) 5 BEAE A0 55 A
(O B0 Y R IR BT PR A . O T SEBX 145, B OB R b 25 X 43 e f 40 it R E At 4 P ko
NiI[43], BRTT, ANEMRE, 2 MRS T AERIY K, XRPDERGHALRZE RN, I H AR
RAEFCR R R R ARG R F [44], e B WA S % D Re K55 R i) kAR L R R I S8 3 ) il Js %5 V)
FHIE[45]0 T bk E A0 M SR ML S R G0N B B B A B 2 —,  ERR G e vh S 2 1B FH[46], i
T bk BT 2 1 4 7] 255 CD3 4» T, {H CDA4. CD8 4r T-7E i T bk g % 1 H fERIAH —. CD3+
NS T WREZHME; CDA+ HHBNME Tk E4u i, AMYBe W K E M b3 CD8+ T il A NK ZH 5%
PR AR, 38 RETE MR o s v B e ic 2 e LR R A AR R VR ;. CD8+MIE T kL4t ff, A
FHA R S AP e 52 [47], W SHFLIE B 5 5 1% ABFAHEL, CD3+. CDA+4Hfu W] />, CD8+4H il
EWh%, CDA+ICD8+IAE K. $RnE HIFL IR 38 T MR RS I %, T Mg e
TR, AR SR RIE TR R R A RSB RR I T KR S I R, S T G A R A
TR T bR A0 B A LA R (48] 25 b RTIR, BB FL IR S I e DRI R, T kR4l AR L
IR B AR R

3.3. T kB4 f7E AR B P HIER

JER e B B R ) e A IR, AR I D T HARFAE[49] . JRIEINRE TME  Hb (1 i 4 1R /1,
HRKIRr HEE ARG, B A 2 A e Ml iR, A5 MR AH S BRI (TAM) . S5 T 400
(Tregs). 751k B 4Jfl(Bregs). Va0l 40 i (MDSC) FHj il AH K BAT 4EAH(CAF) o Fo et AL
F2 AL G B SN S ARTE UM S e 4N i E R [ 4n M B T O SN AE S P R-4 (CTLA-4)FIFE
FPPEAIAE T 1 (PD-1)], G dZe di vl v P A o [0 1 40 B A 25 (1L)-10 FREE A0 A= K R 1--B (TGF-B) 1B
RO 2 24 R 0 75 AR RS 70 (a2 B I RIORG 20 BR) R o SR, e S 8 4 L (B 11 98 7% 493 (NIK) 248 i
CD8+ T 41 i) iz i b

— 5T, PRIAR M G RGERAT A, LTI RGRA U, e SRS &
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G NI Z0HL, SR i S N or 1, SR e R A, ST % R Y B R S, 5 R
e i, ek R A FI RS o e idI AR (322 TAM. MDSC 1 Tregs) i) i & AL 1E IR
Joe R (1) S SR B o JER e (1) S iy T L B I PR Ry, I HOTREAEAR KRR B 32 31 TME #u i sk fa Al
G AN T PR o 25 2 1) G2 40 B AR AR ALE A J e o AN mT sk A

3.4. T ik B4 pa{ERF =P RI1ER

JHWEAE Ry G e 238 B, O T kG 55 0 RN G B o) - 5 0 1 8 R (Wl B R AN AR = id
TR KRG N FFIE) 15 5 5 5 G2 IOSE, P B 2 A R 5 b Ve A A LS B, DR A, SLRI4ERRIT
IER ISR o IR R ARG M R B B, [RIVE TR IR TCR, Ml M40 5+ IL-10. TGF-B
KEDW LI AR RIS, T GRIEW SRR BATEL, R L 2
AR, SO M SN T B A B RE T S, ETTER S LS T LRI AR AR T 41 M RE 5 B Th RE FEAS
W TE T 41 (Treg) & L3Rk Foxp3, CD25 I CD4 Sy 3= B4 i 26 BUAFE , H A 535 e s {0 /6 I i) CDA4+
T HAREHE, RS HNE] E S AR B SPUE R S B0 B g OB ERELAR B SN2 . IR A Treg
YA IE B CTLA-4 Rk HNHIF ZS IR0 CD80 A1 CD86 L5 5 iRk, LA B EAN S| #LA0 f i
e FE53 i 1L-10 TGF-B S50 MR T S ) % G e 28T o T Ik EL 4 M A AL ARG o G 928 7 25 B30 24
J, RS 2 AN HE 515 S T A Rt pt MR D s lenG, IR AR BE A, CD4+f1 CD8+ T
ST L R AT, M T R ES AR o5 AL, DX AT A0 B R A G kiR

35. T ik BApaEL E G P RY1ER

LA A R AE bR &, AR OA R . S SOANRYT SN . E NSRRI T M4
RIEECR, %EHAEAFRRRI . 10 H KRR o MR bk Can i o sy, B ik
FEI— SR . FESS B CD8+ T 4l iR a by, B MBS MG Bt s . AN itk 40
WA BT REAE iR B BERE, AT T BE A HUMRROIE T JUIR T iRES4IRR, X T2 1245 B 1
PO AE A BT HoAt S e M R U A 45 3 SN RO/ E T . ELRER I T 45 B s AL 23 Ok S 4 A
IRE R B B AR AR TR AR [F I 2 5 3 TR B

4. BESERE

T A0 ST LI s, RIS R LA A o2 1 B 2 3 o 76 T 40 M 1 40 B T
FEHE T 4B 244 (T-cell receptors, TCRs), TCR J&HuJE NG [ N HIAZ 450, EEAHHIE TCRop
HTCRys. TEBUMIR 1) G2 RN HP 4l S e e 5 BB AR . — MU T bk EL 4t R A e G2 S B2 P A%
VA o B IRE (0 R 20 S5 88 o A/ o T b0 EEL 200 M ST 52 380 00 1) FO R PR S i, 3 A PR SR
25 T RE (0 110 55 T R A SR a0 PR () 4 TR o IR 11 G 28 B SR L 1) 5 LA T Jen R ) e B 2 TR AR AE S RO B
PEIBEESR R, IS T bk O AR R o2 1 FH FRIF 70 Bt i G 2 RS LA 160 T, oI R F)
REIRTT TG W K7 ROP i B — e e 5 = 3

S0
[1] Notarbartolo, S. and Abrignani, S. (2022) Human T Lymphocytes at Tumor Sites. Seminars in Immunopathology, 44,
883-901. https://doi.org/10.1007/s00281-022-00970-4

[2] Shih, H., Sciumé, G., Poholek, A.C., et al. (2014) Transcriptional and Epigenetic Networks of Helper T and Innate
Lymphoid Cells. Immunological Reviews, 261, 23-49. https://doi.org/10.1111/imr.12208

[3] Wan, Y.Y. and Flavell, R.A. (2009) How Diverse-CD4 Effector T Cells and Their Functions. Journal of Molecular
Cell Biology, 1, 20-36. https://doi.org/10.1093/jmcb/mjp001

DOI: 10.12677/acm.2024.1441385 3017 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1441385
https://doi.org/10.1007/s00281-022-00970-4
https://doi.org/10.1111/imr.12208
https://doi.org/10.1093/jmcb/mjp001

Bk, =&

(4]
(5]
(6]
[7]
(8]
[9]

[10]

[11]
[12]
[13]

[14]

[15]
[16]

[17]

(18]
[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

Basu, A., Ramamoorthi, G., Albert, G., et al. (2021) Differentiation and Regulation of TH Cells: A Balancing Act for
Cancer Immunotherapy. Frontiers in Immunology, 12, Article 669474, https://doi.org/10.3389/fimmu.2021.669474

Poncette, L., Bluhm, J. and Blankenstein, T. (2022) The Role of CD4 T Cells in Rejection of Solid Tumors. Current
Opinion in Immunology, 74, 18-24. https://doi.org/10.1016/j.c0i.2021.09.005

Kim, H.-J. and Cantor, H. (2014) CD4 T-Cell Subsets and Tumor Immunity: The Helpful and the Not-So-Helpful.
Cancer Immunology Research, 2, 91-98. https://doi.org/10.1158/2326-6066.CIR-13-0216

Xie, Q., Ding, J. and Chen, Y. (2021) Role of CD8" T Lymphocyte Cells: Interplay with Stromal Cells in Tumor Mi-
croenvironment. Acta Pharmaceutica Sinica B, 11, 1365-1378. https://doi.org/10.1016/j.apsb.2021.03.027

Ohshima, K. and Morii, E. (2021) Metabolic Reprogramming of Cancer Cells during Tumor Progression and Metasta-
sis. Metabolites, 11, Article 28. https://doi.org/10.3390/metabo11010028

Noer, J.B., Talman, M.-L.M. and Moreira, J.M.A. (2021) HLA Class Il Histocompatibility Antigen y Chain (CD74)
Expression Is Associated with Immune Cell Infiltration and Favorable Outcome in Breast Cancer. Cancers, 13, Article
6179. https://doi.org/10.3390/cancers13246179

Koyama, S. and Nishikawa, H. (2021) Mechanisms of Regulatory T Cell Infiltration in Tumors: Implications for Inno-
vative Immune Precision Therapies. Journal for InmunoTherapy of Cancer, 9, e002591.
https://doi.org/10.1136/jitc-2021-002591

Hariyanto, A.D., Permata, T.B.M. and Gondhowiardjo, S.A. (2022) Role of CD4* CD25" FOXP3" T geq Cells on Tu-
mor Immunity. Immunological Medicine, 45, 94-107. https://doi.org/10.1080/25785826.2021.1975228

Tay, R.E., Richardson, E.K. and Toh, H.C. (2021) Revisiting the Role of CD4" T Cells in Cancer Immunothera-
py—New Insights into Old Paradigms. Cancer Gene Therapy, 28, 5-17. https://doi.org/10.1038/s41417-020-0183-x

Busselaar, J., Tian, S., Van Eenennaam, H., et al. (2020) Helpless Priming Sends CD8" T Cells on the Road to Exhaus-
tion. Frontiers in Immunology, 11, Article 592569. https://doi.org/10.3389/fimmu.2020.592569

Quezada, S.A., Simpson, T.R., Peggs, K.S., et al. (2010) Tumor-Reactive CD4" T Cells Develop Cytotoxic Activity
and Eradicate Large Established Melanoma after Transfer into Lymphopenic Hosts. Journal of Experimental Medicine,
207, 637-650. https://doi.org/10.1084/jem.20091918

Xie, Y., Akpinarli, A., Maris, C., et al. (2010) Naive Tumor-Specific CD4* T Cells Differentiated in vivo Eradicate
Established Melanoma. Journal of Experimental Medicine, 207, 651-667. https://doi.org/10.1084/jem.20091921

Perez-Diez, A., Joncker, N.T., Choi, K., et al. (2007) CD4 Cells Can be More Efficient at Tumor Rejection than CD8
Cells. Blood, 109, 5346-5354. https://doi.org/10.1182/blood-2006-10-051318

McCaw, T.R., Li, M., Starenki, D., et al. (2019) The Expression of MHC Class Il Molecules on Murine Breast Tumors
Delays T-Cell Exhaustion, Expands the T-Cell Repertoire, and Slows Tumor Growth. Cancer Immunology, Immuno-
therapy, 68, 175-188. https://doi.org/10.1007/s00262-018-2262-5

McLane, L.M., Abdel-Hakeem, M.S. and Wherry, E.J. (2019) CD8 T Cell Exhaustion during Chronic Viral Infection
and Cancer. Annual Review of Immunology, 37, 457-495. https://doi.org/10.1146/annurev-immunol-041015-055318

Oh, D.Y., Kwek, S.S., Raju, S.S., et al. (2020) Intratumoral CD4" T Cells Mediate Anti-tumor Cytotoxicity in Human
Bladder Cancer. Cell, 181, 1612-1625. E13. https://doi.org/10.1016/j.cell.2020.05.017

Woroniecka, K.I., Rhodin, K.E., Dechant, C., et al. (2020) 4-1BB Agonism Averts TIL Exhaustion and Licenses PD-1
Blockade in Glioblastoma and Other Intracranial Cancers. Clinical Cancer Research, 26, 1349-1358.
https://doi.org/10.1158/1078-0432.CCR-19-1068

Woroniecka, K., Chongsathidkiet, P., Rhodin, K., et al. (2018) T-Cell Exhaustion Signatures Vary with Tumor Type
and Are Severe in Glioblastoma. Clinical Cancer Research, 24, 4175-4186.
https://doi.org/10.1158/1078-0432.CCR-17-1846

Alspach, E., Lussier, D.M., Miceli, A.P., et al. (2019) MHC-II Neoantigens Shape Tumour Immunity and Response to
Immunotherapy. Nature, 574, 696-701. https://doi.org/10.1038/s41586-019-1671-8

Ahrends, T., Spanjaard, A., Pilzecker, B., et al. (2017) CD4" T Cell Help Confers a Cytotoxic T Cell Effector Program
Including Coinhibitory Receptor Downregulation and Increased Tissue Invasiveness. Immunity, 47, 848-861.
https://doi.org/10.1016/j.immuni.2017.10.009

Wu, T., Zhang, X., Liu, X., et al. (2023) Single-Cell Sequencing Reveals the Immune Microenvironment Landscape
Related to Anti-PD-1 Resistance in Metastatic Colorectal Cancer with High Microsatellite Instability. BMC Medicine,
21, Article No. 161. https://doi.org/10.1186/s12916-023-02866-y

Damei, ., Trickovic, T., Mami-Chouaib, F., et al. (2023) Tumor-Resident Memory T Cells as a Biomarker of the Re-
sponse to Cancer Immunotherapy. Frontiers in Immunology, 14, Article 1205984,
https://doi.org/10.3389/fimmu.2023.1205984

Brummel, K., Eerkens, A.L., De Bruyn, M., et al. (2023) Tumour-Infiltrating Lymphocytes: From Prognosis to Treat-

DOI: 10.12677/acm.2024.1441385 3018 Il R 2% 27 3k e


https://doi.org/10.12677/acm.2024.1441385
https://doi.org/10.3389/fimmu.2021.669474
https://doi.org/10.1016/j.coi.2021.09.005
https://doi.org/10.1158/2326-6066.CIR-13-0216
https://doi.org/10.1016/j.apsb.2021.03.027
https://doi.org/10.3390/metabo11010028
https://doi.org/10.3390/cancers13246179
https://doi.org/10.1136/jitc-2021-002591
https://doi.org/10.1080/25785826.2021.1975228
https://doi.org/10.1038/s41417-020-0183-x
https://doi.org/10.3389/fimmu.2020.592569
https://doi.org/10.1084/jem.20091918
https://doi.org/10.1084/jem.20091921
https://doi.org/10.1182/blood-2006-10-051318
https://doi.org/10.1007/s00262-018-2262-5
https://doi.org/10.1146/annurev-immunol-041015-055318
https://doi.org/10.1016/j.cell.2020.05.017
https://doi.org/10.1158/1078-0432.CCR-19-1068
https://doi.org/10.1158/1078-0432.CCR-17-1846
https://doi.org/10.1038/s41586-019-1671-8
https://doi.org/10.1016/j.immuni.2017.10.009
https://doi.org/10.1186/s12916-023-02866-y
https://doi.org/10.3389/fimmu.2023.1205984

Rk, =4

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]
[36]

[37]

[38]

[39]

[40]

[41]
[42]
[43]

[44]

[45]

[46]

ment Selection. British Journal of Cancer, 128, 451-458. https://doi.org/10.1038/s41416-022-02119-4

Pizzolla, A., Keam, S.P., Vergara, I.A., et al. (2022) Tissue-Resident Memory T Cells from a Metastatic Vaginal Me-
lanoma Patient Are Tumor-Responsive T Cells and Increase after Anti-PD-1 Treatment. Journal for ImmunoTherapy
of Cancer, 10, e004574. https://doi.org/10.1136/jitc-2022-004574

Corgnac, S., Malenica, I., Mezquita, L., et al. (2020) CD103"CD8" Tgy Cells Accumulate in Tumors of Anti-PD-1-
Responder Lung Cancer Patients and Are Tumor-Reactive Lymphocytes Enriched with Tc17. Cell Reports Medicine, 1,
Article 100127. https://doi.org/10.1016/j.xcrm.2020.100127

Baba, Y., Nomoto, D., Okadome, K., et al. (2020) Tumor Immune Microenvironment and Immune Checkpoint Inhibi-
tors in Esophageal Squamous Cell Carcinoma. Cancer Science, 111, 3132-3141. https://doi.org/10.1111/cas.14541

Lin, R., Zhang, H., Yuan, Y., et al. (2020) Fatty Acid Oxidation Controls CD8" Tissue-Resident Memory T-cell Sur-
vival in Gastric Adenocarcinoma. Cancer Immunology Research, 8, 479-492.
https://doi.org/10.1158/2326-6066.CIR-19-0702

Lim, C.J., Lee, Y.H,, Pan, L., et al. (2019) Multidimensional Analyses Reveal Distinct Immune Microenvironment in
Hepatitis B Virus-Related Hepatocellular Carcinoma. Gut, 68, 916-927. https://doi.org/10.1136/qutjnl-2018-316510

Laumont, C.M., Wouters, M.C.A., Smazynski, J., et al. (2021) Single-Cell Profiles and Prognostic Impact of Tu-
mor-Infiltrating Lymphocytes Coexpressing CD39, CD103, and PD-1 in Ovarian Cancer. Clinical Cancer Research,
27, 4089-4100. https://doi.org/10.1158/1078-0432.CCR-20-4394

Martinez-Usatorre, A., Carmona, S.J., Godfroid, C., et al. (2020) Enhanced Phenotype Definition for Precision lIsola-
tion of Precursor Exhausted Tumor-Infiltrating CD8 T Cells. Frontiers in Immunology, 11, Article 340.
https://doi.org/10.3389/fimmu.2020.00340

Schauder, D.M., Shen, J., Chen, Y., et al. (2021) E2A-Regulated Epigenetic Landscape Promotes Memory CD8 T Cell
Differentiation. Proceedings of the National Academy of Sciences, 118, e2013452118.
https://doi.org/10.1073/pnas.2013452118

Booth, J.S. and Toapanta, F.R. (2021) B and T Cell Immunity in Tissues and Across the Ages. Vaccines, 9, Article 24.
https://doi.org/10.3390/vaccines9010024

Gauthier, T. and Chen, W. (2022) Modulation of Macrophage Immunometabolism: A New Approach to Fight Infec-
tions. Frontiers in Immunology, 13, Article 780839. https://doi.org/10.3389/fimmu.2022.780839

Zhao, S., Peralta, R.M., Avina-Ochoa, N., et al. (2021) Metabolic Regulation of T Cells in the Tumor Microenviron-
ment by Nutrient Availability and Diet. Seminars in Immunology, 52, Article 101485.
https://doi.org/10.1016/j.smim.2021.101485

Nguyen, K.B. and Spranger, S. (2020) Modulation of the Immune Microenvironment by Tumor-Intrinsic Oncogenic
Signaling. Journal of Cell Biology, 219, €201908224. https://doi.org/10.1083/jcb.201908224

Safarzadeh, E. (2021) STAT3 Silencing and TLR7/8 Pathway Activation Repolarize and Suppress Myeloid-Derived
Suppressor Cells from Breast Cancer Patients. Frontiers in Immunology, 11, Article 613215.
https://doi.org/10.3389/fimmu.2020.613215

Mao, X., Xu, J., Wang, W., et al. (2021) Crosstalk between Cancer-Associated Fibroblasts and Immune Cells in the
Tumor Microenvironment: New Findings and Future Perspectives. Molecular Cancer, 20, Article No. 131.
https://doi.org/10.1186/s12943-021-01428-1

Dzobo, K. (2020) Cancer-Associated Fibroblasts: Origins, Heterogeneity and Functions in Tumor Microenvironment.
OMICS, Preprint. https://doi.org/10.20944/preprints202001.0155.v1

Ginefra, P., Lorusso, G. and Vannini, N. (2020) Innate Immune Cells and Their Contribution to T-Cell-Based Immu-
notherapy. International Journal of Molecular Sciences, 21, Article 4441. https://doi.org/10.3390/ijms21124441

Zadka, L. Grybowski, D.J. and Dziegiel, P. (2020) Modeling of the Immune Response in the Pathogenesis of Solid
Tumors and Its Prognostic Significance. Cellular Oncology, 43, 539-575. https://doi.org/10.1007/s13402-020-00519-3

Abolhassani, H., Wang, Y., Hammarstrém, L., et al. (2021) Hallmarks of Cancers: Primary Antibody Deficiency ver-
sus Other Inborn Errors of Immunity. Frontiers in Immunology, 12, Article 720025.
https://doi.org/10.3389/fimmu.2021.720025

Zuo, B., Kuai, J., Long, J., Bian, J., Yang, X., Yang, X., Xun, Z., Li, Y., Sun, H., Sang, X. and Zhao, H. (2022) Diffe-
rentially Expressed Liver Exosome-Related Genes as Candidate Prognostic Biomarkers for Hepatocellular Carcinoma.
Annals of Translational Medicine, 10, 817. https://doi.org/10.21037/atm-21-4400

Zhou, P., Chen, L., Yan, D., et al. (2020) Early Variations in Lymphocytes and T Lymphocyte Subsets Are Associated
with Radiation Pneumonitis in Lung Cancer Patients and Experimental Mice Received Thoracic Irradiation. Cancer
Medicine, 9, 3437-3444. https://doi.org/10.1002/cam4.2987

https://pubmed.ncbi.nlm.nih.gov/32207253/

DOI: 10.12677/acm.2024.1441385 3019 Il R 2% 27 3k e


https://doi.org/10.12677/acm.2024.1441385
https://doi.org/10.1038/s41416-022-02119-4
https://doi.org/10.1136/jitc-2022-004574
https://doi.org/10.1016/j.xcrm.2020.100127
https://doi.org/10.1111/cas.14541
https://doi.org/10.1158/2326-6066.CIR-19-0702
https://doi.org/10.1136/gutjnl-2018-316510
https://doi.org/10.1158/1078-0432.CCR-20-4394
https://doi.org/10.3389/fimmu.2020.00340
https://doi.org/10.1073/pnas.2013452118
https://doi.org/10.3390/vaccines9010024
https://doi.org/10.3389/fimmu.2022.780839
https://doi.org/10.1016/j.smim.2021.101485
https://doi.org/10.1083/jcb.201908224
https://doi.org/10.3389/fimmu.2020.613215
https://doi.org/10.1186/s12943-021-01428-1
https://doi.org/10.20944/preprints202001.0155.v1
https://doi.org/10.3390/ijms21124441
https://doi.org/10.1007/s13402-020-00519-3
https://doi.org/10.3389/fimmu.2021.720025
https://doi.org/10.21037/atm-21-4400
https://doi.org/10.1002/cam4.2987
https://pubmed.ncbi.nlm.nih.gov/32207253/

Bk, =&

[47] Zhang, J.-J., Zhao, R., Xia, F., et al. (2022) Cost-Effectiveness Analysis of rhTPO and rhiL-11 in the Treatment of
Chemotherapy-Induced Thrombocytopenia in Hematological Tumors Based on Real-World Data. Annals of Palliative
Medicine, 11, 2709-2719. https://doi.org/10.21037/apm-22-880

[48] Vahidi, Y., Bagheri, M., Ghaderi, A., et al. (2020) CD8-Positive Memory T Cells in Tumor-Draining Lymph Nodes of
Patients with Breast Cancer. BMC Cancer, 20, Article No. 257. https://doi.org/10.1186/s12885-020-6714-x

[49] Gentric, G. and Mechta-Grigoriou, F. (2021) Tumor Cells and Cancer-Associated Fibroblasts: An Updated Metabolic
Perspective. Cancers, 13, Article 399. https://doi.org/10.3390/cancers13030399

DOI: 10.12677/acm.2024.1441385 3020 I IR 2= =23t e


https://doi.org/10.12677/acm.2024.1441385
https://doi.org/10.21037/apm-22-880
https://doi.org/10.1186/s12885-020-6714-x
https://doi.org/10.3390/cancers13030399

	T淋巴细胞在肿瘤中的研究进展
	摘  要
	关键词
	Research Progress of T Lymphocyte in Tumor
	Abstract
	Keywords
	1. 前言
	2. T淋巴细胞的特性
	2.1. CD4+ T淋巴细胞在肿瘤中的作用
	2.2. CD8+ T淋巴细胞及其亚群在肿瘤中的作用

	3. T淋巴细胞在肿瘤中的作用
	3.1. T淋巴细胞在肿瘤微环境及肿瘤免疫治疗中的作用
	3.2. T淋巴细胞在乳腺癌中的作用
	3.3. T淋巴细胞在胰腺癌中的作用
	3.4. T淋巴细胞在肝癌中的作用
	3.5. T淋巴细胞在结直肠癌中的作用

	4. 总结与展望
	参考文献

