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Table 1 Non-coding RNAs involved in cancer stem cell regulation
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Fig.1 Cross—talk between cancer stem cells and their immune niche
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BE T WA B 7
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YA XT CD 133745 EL 1 20 i 2R 30 e i FIC b
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Table 2 Targeted therapeutics for CSCs and their immune niche

R2 ETHEMEEREBIME IR E T R

Byl e gy ThRe EE BTN
EIIRES BNC101 Lgrs R, AR N PDXARY rh ST A A 9o /I B I A2 A7 (1] [74-75]
EIIREN anti-RSPO3 RSPO3  Lgr5ICiARSPO3 LA AL 75 S PTPRK-RSPO3 il & B A i /-t M1 2 [76]
Ky FEHE— 2GR R A K
ETIRL Hz8CV2 Progastrin [T Wnt/B-cateninfs 5 i@ H, Fi MR 4 A PR A RIBBRE R [77]
PUAREEEZ5Y) hu8E11v2-ve-MMAE Lgrs WAL R PDXAV/N RAER M I s A MmER . i KRAKV/ANR A AEn [78]
5], JHERIER N, Ay
PUARREIZ5Y)  hu8E11v2-NMS818 Lgr5 X R APDXA AT R, A — s MmiE s EH [78]
HURRREZ] ) MI130110 CD13  CDI3HUIRTEAUSHIBE I FIPMOS0489AH A 1M pl, TEMAPIAMSEEGH, B [79]
54 S M5 S CD 13 8 41 i R AR A JE iy, IR R A st T
RYCEZICXTIRUN MT110 EpCAM=CD3 i i 40 5 TN &5 &, A3 SO I bR 25 BV el 40 [80]
EQN LS-7 CDI33 TR ARG R, LS-75 3 i FL AR A e 10 R R aE 7. s [81]
I 52 SPCRAFNEE A W ENZEE 8, LS-74F F - c-MetflIStat3
NI ELY) CD133 - Pyro CDI33  fREEROSHE AN s 20 ML) B PR T, vl e i 1o ) 12k [82]
CAR-T Anti-EpCAM CAR-T ~ EpCAM  #Ifilidid /N BR b e itk Je, i 50 B e i 2 il [98-99]
CAR-T Anti-CD133 CAR-T CDI33  XfCDI133" 45 Elp TR I B stk e el A0 [100]
CAR-T CNA3103 Lers AR Lers, HAEFRVES B s Ve RIS 2] T 1/2all RIREE 56 E [101]
CAR-T Anti-DCLK1 CAR-T DCLK1 2 4 B e T4 IR JFN-y, - g A= i e 1 42% [102]

i v = B i Y e A I DS TR TAMEs, ik
JE AN TAMs fEZEA BAEF . bRl T4 et
TG AL TAMs 43 TL-6, 11 IL-6 M| 1/ — 5 3@ i STAT3
%A E bR T A A D RE T BE RS R A
% 10 FERARE T, S A0 AR ) CSFIR
A8 0% 410 W B g 0 B TR Y . BR T TAM,
Treg 25 H Al G2 41 At th REAS (1 28 A yee 4 it Ay

FNATTHCBT, AT LAVE I 1 20 i e e SO v
FERE AL D0 MR, R T A I A e T A
A PEROAEE , R MR e TR R T RICR
o, L EBESYERY, LerSPiiRBNC101 7]
PIR S P PD-VIRYF ISPk 1, Ak, s 4ni
H S aeZ 2 T ORI Z 1 5aTE, fEmfest
o E ST e FLEES W M T4, EoRriF A A
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Abstract Cancer stem cells (CSCs), a small subset of cells in the tumor bulk with the ability of self-renewal and
differentiation, are the key to tumor occurrence, metastasis, drug resistance and relapse. CSCs are resided in a
specific microenvironment, and their number maintenance, self-renewal and differentiation are precisely regulated
by the microenvironment, and the immune microenvironment is one of the most critical microenvironments for
CSCs. In recent years, tumor immunotherapy has achieved great success, but drug resistance and recurrence are
frequently occurred after immunotherapy. Compared with non-CSC tumor cells, CSCs harbor stronger immune
escape ability, and their roles in tumor immune escape are increasingly followed. In this review, we described the
discovery history and lineage sources of CSCs, focused on immune cells in the CSC microenvironment, such as
tumor-infiltrating lymphocytes, tumor-associated macrophages, and tumor-associated dendritic cells, and analyzed

the mechanism of CSC-immune cell interaction. Intervention strategies targeting CSCs and their immune
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microenvironment are also described. With the development and application of advanced technologies such as
CSC-immune cell co-culture, single-cell sequencing and lineage tracing, the immune escape of CSCs can be
suppressed by targeting the interaction between CSCs and immune cells or reversing the immunosuppressive
microenvironment, which is expected to provide potential solutions to the problems of drug resistance and relapse

in tumor immunotherapy.
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