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B 40 MLH WA . MR A OCHE A B 4HM (tumor-  EHF (1) S7ESCTHE LK
associated atypical B cell, TAAB) WHf. 45 B4l
Table 1 B cell subpopulations
#1 BYARRTEE
BYH A7 [SE SNl ke SR
YIUHBAH L IFIT3. IFI44LAIISG15 HRIEBAOC, RS AR g [4]
Pl 2B MHC I. MHC II BEPUR, 5. BIERBOK TR R [5]
TIL-PLC TXNDC5. MZBI IIRESEVERUIR, A SR G (2]
AtM B DUSP4, ITGAX (CDIllc). FCRLS. #AIL-10fITGF-B, Fi&H = IPD-L1, M#ICD4FCDS" T4y [1]
ZEB2HIFGR EEESE, AU e
Bregs B10: CDId SPUAIL-10, FHIThI740AE. RRCD4" TANM . Ersanfufnmsekan  [6]
M, (TR Tregs 731k
TIM-1 B4fiffl: TIM-1 SYULIL-10. TGF-B, ¥ HTregs k> Th141 514 (6]
LARS B FERBRRNA S R B2 P HETGF-BUIR i i s ik i (7]
TAAB CD80. CD86. FAS. BHLHE40. SPIB {ENHilE £ib40 (APC) S 5T, {ENPCHIAEN SR %  [8]

HIMHC 1T PEINE, et A R i R G

TIL-PLC: MRy 400 (tumor infiltrating plasma cell); AtM B: DUSP4" AR #R121ZB4HNL (atypical memory B cell); LARS B:
FRFE R FRRNAS AR 9BAINE (leucine-tRNA-synthase-2 (LARS2)-expressing B cell) ; TAAB: JgiAH>C R 8L BAN (tumor-associated
atypical B cell); IFIT3: THZEIFEFHEIUIKEEFHIEHE3 (interferon-induced protein with tetratricopeptide repeats 3); IFI44L: T H
SEM44FEE T (interferon-induced protein 44-like) ; ISG15: THLZEFFLILA 1S (interferon-stimulated gene 15); MHCI: FEZLH LU AN
B AKRIZE T (major histocompatibility complex, class 1); MHCII: FEZEHLUHHAEME A AI2E45F (major histocompatibility complex,
class 1) ; TXNDCS: & i i85 45945 (thioredoxin domain containing 5); MZB1: 1 XBHIB141fi4E & (marginal zone B
and B1 cell specific protein) ; DUSP4: W 4% 5 PE:# 2l 4 (dual specificity phosphatase 4) ; ITGAX: %4 F aX (integrin, alpha X) ;
FCRLS: Fc3Z{k#¥ES (Fc receptor-like 5); ZEB2: FHEE&ZE SR &2 (zine finger E-box binding homeobox 2); FGR: FGRJFJ#H:
A, SrcZ %% & iR (FGR proto-oncogene, Src family tyrosine kinase); B10: IL-107%: BUiEY PB4 (regulatory B cells producing
IL-10); TIM-1: THUM R ERTE FIBHE 453 11 (T cell immunoglobulin and Mucin domain protein-1); LARS2: #5ZBRRNA G A
(leucyl-tRNA synthetase 2) ; FAS: Fas$iiJii (Fas antigen); BHLHE40: EZS3L A iE-FR- 18U 5% i 5140 (basic helix-loop-helix family
member E40); SPIB: Spi-B#% &[T (Spi-B transcription factor) .
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Fig.1 Anti—tumor mechanisms of TIL-B
E1 TIL-BRJHTAREHLF
MHC 1. FEHLMAEME G KT (major histocompatibility complex 1) ; MHC II: F EHHM %M E &I (major histocompatibility
complex IT); Thl: #HBIPETHIAEIAY (T-helper cell type 1); Th2: HHBIPETHIAE2% (T-helper cell type 2); INF-y: yT-#t% (interferon-y);
IL-12: A4+ #-12 (interleukin-12) ; ICOSL: F:#i# > 73214 (inducible co-stimulator ligand) ; I1COS: Il 7> 7 Fi & (inducible co-
stimulator); TDLN-B: @513k 45 (tumor drains the lymph nodes) BZHA.
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Fig. 2 Tumor—promoting mechanisms of cytokine secretion by Bregs

B2 Bregssyibs4H R E F B AR (S AL

IL-4: HAr%-4 (interleukin-4); IL-12:

A+ 2-12 (interleukin-12); IL-10: 44 2%-10 (interleukin-10); IL-35:

4T %-35 (interleukin-

35) Thl: FBIPETANMI1ES (T-helper cell type 1); Th17: FiBIPETANM 178 (T-helper cell type 17); TNF-a: R IRSEH F-a (tumor
necrosis factor-a.) ; IL-17: [41+%-17 (interleukin-17); TGF-B: ¥{bA:4HF-B (transforming growth factor-B); CTLA-4: AHJEEFIETIHRE
YIMIAHEHTES (cytotoxic T lymphocyte-associated antigen-4) ; FoxP3: Xk 5E[HF (forkhead transcription factor p 3).
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Abstract In recent years, tumor-infiltrating B lymphocytes (TIL-B) play a complex and important role in
tumorigenesis and tumor development. TIL-B contains various subpopulations, which can be broadly classified

into subpopulations of tumor-suppressing B cells, such as antigen-presenting B cells and plasma cells; and
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subpopulations of tumor-promoting B cells, such as regulatory B cells (Bregs). The anti-tumor mechanisms of
TIL-B contain many aspects, including the secretion of specific antibodies such as IgG and IgA; activation of T
cells through antigen presentation; release of cytokines that affect tumor cell growth; direct killing of target cells
through the Fas/FasL and perforin pathways; and enhancement of anti-tumor immunity through interactions with
T cells. The pro-tumor mechanism of TIL-B also includes many aspects, such as Bregs can inhibit anti-tumor
immunity by secreting cytokines, inducing the production of regulatory T cells (Tregs), and inhibiting the
interaction between T cells and antigen presenting cells (APCs). Atypical memory (AtM) B cells and leucine-
tRNA-synthase-2 (LARS2) -expressing B cells (LARS B) can also promote tumor progression by secreting
cytokines such as TNF-a and TGF-. Based on the above mechanisms, a variety of tumor therapies are now
available. Firstly, the anti-tumor effect of TIL-B can be enhanced. Immune checkpoint blockade therapy is a
classical immunotherapy method, and TIM-1 is a key checkpoint and has achieved certain efficacy. In addition,
the development of suitable novel antibodies, safe and effective TIL-B vaccines are also promising therapeutic
methods. Adoptive metastatic B-cell therapy, direct activation of B-cells, chemotherapy and targeted drugs is
limited because of the high technical requirements, high toxicity and uncertainty of efficacy. In the future, it is
expected that further research will gradually expand the scope of its application to achieve more effective
treatment for tumor patients. Selective depletion of B cells is an immunotherapy based on the inhibition of Bregs
subpopulations to achieve anti-tumor effects. The next step is to develop more efficacious targeted drugs by
understanding the phenotypic and functional differences of Bregs. Finally, TIL-B can be involved in the treatment
and prognosis of tumors as a predictive tumor immune marker. The efficacy of treatment can be simply assessed
by observing TIL-B distribution and density in tumor. Stress-responsive memory B cells and tumor-associated
atypical B cells (TAAB) have clearly shown to be associated with shorter and longer survival in cancer patients,
thus being used as biomarkers of immunotherapeutic response in human cancers. This paper reviews the current
status of TIL-B research, summarizes its mechanism of action in tumor immunity, analyses current therapeutic
strategies and prognostic assessment methods. Future focus on understanding the functional heterogeneity and
molecular regulatory mechanisms of TIL-B is essential for optimising tumor immunotherapy strategies. The
systematic study of TIL-B characteristics and mechanisms of action in different tumor types can help provide a

theoretical basis and potential targets for the development of new tumor therapeutic strategies.
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immunotherapy, prognosis
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