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[Abstract] Cancer stem cells (CSCs) are considered as a core cellular subpopulation that drives tumor initiation, metastasis, and
recurrence. Their survival and stemness maintenance rely on a specific microenvironment, known as the niche. This niche is constructed
by various cellular components and non-cellular matrices, and collectively maintains CSC self-renewal and stemness characteristics
through multiple mechanisms, including the regulation of classical signaling pathways, extracellular matrix (ECM) -mediated
mechanotransduction, and metabolic-epigenetic interplay. Furthermore, the niche forms a therapeutic resistance system that integrates
both physical and chemical barriers. Despite encouraging progress in disrupting niche structure, blocking key signaling networks,
alleviating the immunosuppressive environment, and inducing differentiation, major bottlenecks for clinical translation remain, including
the high heterogeneity of CSCs, limited target availability, impeded drug delivery, and potential toxicity risks. With the integrated
application of multi-omics and spatial technologies, and the rapid advances in artificial intelligence (Al) -assisted target and drug
discovery as well as smart nanodelivery systems, precise targeting of the CSC niche is anticipated to achieve breakthroughs. This review
systematically elucidates the key mechanisms of the CSC niche in tumor progression and therapeutic resistance, summarizes the latest
therapeutic strategies and translational prospects of targeting the niche, aiming to provide a theoretical foundation and insights for

developing novel anti-tumor therapeutics.
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HUET A Z o Akigne, BV R ME R . 2 AR
IRIT I A2 ARA IR Bl 7 . AR R, CSC Jf:
e IS AEAE T2 AR FE T MR 3R 5% (tumor
microenvironment, TME) T EA &5 F) AT REd T A
PER A SN A 25 A R A G B AT 4 4 i

2025-11-04
A RAFALFHRA (No. 82374083)
AR, L
wP 25 St 7 25 22 AR R R AL B R
shuyanhan@bjmu.edu.cn

(cancer-associated fibroblast, CAF) . % %% 40 il I
BE. N 40M0 . A0/ FESR (extracellular matrix,
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CSC AN IFAEL 5 TME BRI 4852, i J2:
TEZS[AI45H . AR . 15 5l B 5 BRI RRAE B35
R B D REME IO . 1A AL R L T IS A
B R ZRRIVE MOIRBEIN 445 25 L X, AT
G5 AN 3 SRR A, TR EREPELERR CSC T
PE T g8 2R SR SR IR T R )
BIT LR AP AL B, JRERSh MR & . Tt S
R,
1.1 EBMAS R

CSC AR AEAN MR FRE . TR N2 (1]
G314 B 5 TME W #R[F . 16 S 402 i,
i 9 AF OC F B 41 Bl (tumor-associated macrophage,
TAM) J& CSC BN T TR = . 78
e, RIS AIBEEE 1 1 (secreted phosphoprotein
1) [ TAM (SPP1" TAM) %5 1 & % F CSC JA
Fl, MR Ry A S P — 28T BoR
CSC n] 73 i C-C Z 7 #a b N 7 B i (C-C motif
chemokine ligand, CCL) 15 #1%%F Mg i -5 T H:
F3K SPP1, JEH 4 A K 09B1 (integrin a9B1,
ITGo9B1) il Sz a3 5 M 5 g in T %2, B
PR B TP 5 A ] 8 T e T S 3 A e e 0 o500 7
fif sz ¥ TEFE AN, CSC A=A CAF
Y i BEVE AR 38 3 40 W il A O B AR KR
(vascular endothelial growth factor, VEGF) . FF4ifif
H: K ¥ (hepatocyte growth factor, HGF) L) T
IR /2 % B N 2%, FE B BUA B T 4E+F CSC
TEREREEY, KA, CAF iR 0]l i WntSa - %
1A 1% 22 TR I AE 9K )L 3Z 1K 2 (receptor tyrosine
kinase-like orphan receptor 2, ROR2) /% [ {4 i C
(protein kinase C, PKC) /cAMP [ o4& 8 H
1  (cAMP response element-binding protein 1,
CREB1) HliBKh % Fx 73 245 204k, MBSk 34
CSC HEAARFRED, T 4 1] 735 o0 MR KM 14 B 5% 1
(solute carrier family 14 member 1, SLCI14A1) ©
CAF W 5 & W55 TP I & Ay 7 Ukl 43 m) 43
AT, CSC e sl A AR 207, it 5
20 A A Mk K 5 A IR G IR N, AR R
BY, FLARJE CSC n] #03& % 1 %% 5 2 (lysophos-
phatidic acid, LPA) /%K H i i D1 (protein kinase
D1, PKD1) 5%, SN Kbk IT B m 4 5
E OB ENY R, PR AN 1A A R
(interleukin, IL) -6 & 7 #fbBREE, 515 CSC ik

FIMAFENL, FFARAS A S 2 S A
1.2 ESEBRMNTRERE

CSC A BUE ST HEAE S, X
X5 T35 TME ()G bRk . filin, 7 =BIrEsl
it 4% (triple-negative breast cancer, TNBC) H,
CSC 5 TAM 7] # 37 VEGF,/## 4 £F £ & 11 -1
(neuropilin-1, NRP-1) /GTP B 5 A VP 454y
R 1 (GTPase-activating protein and VPS9 domain-
containing 1, GAPVDI1)/Wnt/B-i%¥ 4K [ (B-catenin)
IS0 1 R e S e v ) [ B I B2 R S S o R e Y
SHH, FEEET, B2 ZIKk 8 (frizzled class
receptor 8, FZDS8) -B-catenin il J} [R]A£H4) A H 14 5
ML, FRE o e XY HE & H 4 (sex-
determining region Y-box 4, SOX4) ik Jf-ILE +
PR 5 R RER TME A, CSC A&7
ARG . Rt . r B RIE S, )
A BT —, FEH TR T AR 2 G 5 .
B, CSC AN E & IL-6. MEIRILHE T -a
(tumor necrosis factor-o, TNF-o) ZFRGEN T, #H
H LG T «B  (nuclear factor kB, NF-kB)
UG5 5 5 R 3G 7 3 (signal transducer and
activator of transcription 3, STAT3) {5 5@, ik
CSC (1 | 3 o 5 g ™5 [ RS IL-6 34 fiE 14 o
Notch-Jagged i, 755 CSC JERZL2E I B A /[H] 5T
¥ (epithelial/mesenchymal, E/M) A, T &
AR FR R EE 10
1.3 YIELFHEHRRME

CSC BN F AT R B4 . K pH. & ECM
MR 58 R M E B e R], CSC AR
7 EAAFEREZS F P ECM i HE, R S5
[A¥ (hypoxia-inducible factor, HIF) {55 J3FiF%F/\
RAIRLE A5 % H T 4 (octamer-binding transcription
factor 4, OCT4) . SOX2. Nanog [A]f & (Nanog
homeobox, NANOG) ik, M2 5 11
FERI2AR Al i S IR BN AR g R,
CSC HEHA T hiiE iz . KEILRR R FBURH
pH % 6.4 LIF, BEfEiFfareiki®, XPpRYER:T
PEBH AL BECM 40 & SRR E A . A
2 SR SR S A3, 38 A R i A A A R A
kA ZRAEE, A CSC MR8 S5k
Rt “prEigkEss” B pbsdh, BCM R aRER (LB
Jiie SR T A5 5 M VRO A7 A T 2 IR A T L i
CSC 145 . L Rz-Ialpi%%e ik (epithelial-mesenchymal
transition, EMT) LI FPEZERFT, ECM W EEHE
AT I A AR B e P (autoimmune
regulator, AIRE) {55 4lfG ARG, #F—2i%
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FEFLIRIEE CSC Tk, LB 5 545 S/
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1.4 ThEEIFM IS

AN[R) T3 ik SRR S S 5 45 TME, CSC 4
AL DIREAE T B SR TR T CSC iR
SPIkPUtE, HAY TS HA m B R A ek,
AR M S VR . CSC AR B i 2 2 AR
MLl —— 520 ECM A @ g ) B8 i . ATP 45
HEHIZBEAN TN . DNA $#i45Pek
1652 e 14 T+ LA S 20 i J 3 2R % s ke i) PR AR £
i T R CSC 7R T MR 259
(L AFARE R, AR A TR ORI 1k PR &2 %
TEANFERE I ILIE “Fh-Faupe” ¥, [Fnk, CcSc A%
A7 3 2345 40 45 EMT 5 MET (sl &5, W7
CSC MR AT, i REAS AR IR A BT A8 1k
TEERS . BT AR BRR S 2 R PGE U4, DT 38 1o
g a0k J 2ok R R AN T e 9 R 100 s A
TP AT S 3 R A0 AT R LA B RRAE
& CSC REMETEAE SN T R IR sh & K (AR A
JEA

BARORE, CSC AN RE— A IIRE & R
PR PEROASE BT, WA IR R . FRE RS
PG R o H BRSO S SRR R AR AEHL
BEREMELERF CSC BT fepe ki e 1 FiGy Tkt
PE, B XS RE2E R, XTI EIE R X R
CSC AEAAN HIRYT FEms BAT CHEES B, IR
52 R MR T i T T 1]

2 EFMAIREMETARE 5 FHLE

CSC A BN IFAE— DRI S I, M2
— A F B I I YR TR AR IR . R R
BLHI AL 6 S 28 M {5 538 B [ 41 Wnt/B -catenin |
Notch, #{bH K HF-p (transforming growth factor-
B, TGF-B) 4], s LS 55 5 XA A
FRYFMBAL R, T B —~ 32 F CSC TIfgny
=R H LN
2.1 ZUESERHESMLRE
2.1.1 Wnt/B-catenin {55} Wnt/B-catenin {55 5
T S RS SR 4E R CSC T M Mg i 4h v RE A A% 0
ML . AR NI Z R AR A4 3 Pl 38 530 Wnt i
RS OCAAR IR -, a2 4A 2o B A T 4
filn, SLC14A1" CAF il id 5% 43 i WntSa 1551
1% L5 20 9 N 9 Wnt/B-catenin A B, A 1T B8 55
CSC FHEIf-45 o i AR 25 PO Beah, Pfsd o i
4 H ok U5 Y o3 B S A G R 1 1 (secreted
frizzled-related protein 1, Sfipl) ZEIMA =L, W

i 22845 Wnt/B-catenin {55 58 & 32 R CSC {3 H
HOFAERE R AR E MY
2.1.2 Notch 5 5 %  Notch {554 i1 41 i - 40 i
Fefh, JRASAORE RS CSC DyReRASFRB W] 4
PRI G BL IR, AR 25 A B P B A M e R A
Jagged-1, 75 CSC FMAY Notch Z{KZE 5, ik
fit 4 % -4 )8 H M B (a disintegrin and metallo-
proteinase, ADAM) 10/17 K y-43 b fitE 4 5 (1) 9 Bk
YIFIR N, MRS Noteh i PN &5 s -5 00 AR,
WO T A SC R R, fEdE CSC A R E
B LEFLUE D, YRR %, CSC 5
iz ARl R 2 Jagged-1/Notch1 /448 B &4 4 a5
HE#E 1 1 (zinc finger E-box-binding homeobox 1,
Zebl) /VEGFA IF [t ¥F : Zebl fi£ #f CSC 43 W
VEGFA, i VEGFA [ [ 485 P4 Jiz 40 if] Jagged-1 3
ik, TR SR DRSO BER Zebl RIAT i
EA R R e B
2.1.3 TGF-p {5 5% TGF-p 1E CSC LA bk
FEHEREAEM ., TEBRRAN A, TGF-B WA
ANl (B CSC) FEAy THezdils, Ho
A 5 AR FL BT ) TGF-B FCARMR BE 2 IEAHDC, (HAR
TEREM R, SO E R IgE 21K o 5
(high-affinity immunoglobulin & receptor subunit a,
FceRla) * ELWEAR IS TGF-B 09 E 40k, @
ib s | FEEE CSC AL E , #AL T — DR
TGF-B & L™, S Fh R IR 1Y TGF-B AMUfZ
2t CSC I HHE4ERS, 18155 EMT, Hi5& CSC 1912
R A, AL TGF-B 5 IL-33 JE AL
IE SR . TGF- {2k CSC 1 IL-33 ik, i
1L-33 3 3 #1355 K 4 Ak B 0 4 i — 20 385 Jy 75
TGF-B /KF-, #4 H ISR AL T HEAEREALHID, X
il A F AL HUE 5 IR 2 CSC AR ESh4ERFI%
DAL
2.2 MASMEERR SHRIE S N SHEE

PAER, REWF5EiEnR 1 ECM SO LA H 21
FSTE CSC ARSI OCHE ] . CSC A ALY
ECM AMUBHEEEH SR, Il WIRE | 25 () 208 %
JEEMAS S TR . BRI, A A0l &R
U s AR BT, X R HLAR S AT iE i Ras [7]
A K K il 2 A (Ras homolog gene family
member A, RhoA) -Rho JCIK 4 i R e TP hl &5 11 3%
fif (Rho-associated coiled-coil containing protein
kinase, ROCK) -AiffI5M7 5 415 (extracellular
signal-regulated kinase, ERK) {554l M 4 il B 42 e
VR A WE S5 25 U, IR CSC B SRIAF
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ST 2GRE S5 TR AN b, A R ) B
S B [RIRE IR SRR T T PEAH DGR R 3Rk, &
PEAERIE R T, MfEE CSC & M7

ECM 4= BIAIUAAR 5 30 AT i 85 25 0 R iifeid
LR CSC BhARAS . EEALRTT (£ 45 Pa)
OGRS R PUB3, HESRANAE A S/AIRE 55, {2
HET PR GE R S I I RE s b ML Sy (2
450 Pa) DU 3@ Gk & AR 25 0 Bl 52 0K I 2 IR VI 2
(discoidin domain receptor tyrosine kinase 2,
DDR2) /STAT1/P27 il #1755 CSC # iR, 7RI
BUBRAR 5% PRI Es sl R, gedh, 76 1 i
IR 0B i H, A & Bl (integrin subunit 1,
ITGB1) /FERM £5i#43841 % #H 1 (FERM domain
containing 1, FERMT1) HLAK LN 4l o JfE e (5
SIRARIE S CD44” CSC BN, I P [ s Wnt/B
-catenin {55, HRALTHERM, 25 1, ECM P
JEPE S HUBAF SRR S F B CSC AE 2507 (1 B 2L
WL, TP AT MRS T IR A SR
2.3 RN SHRMVELRE

A SRR iT e 9 CSC R %
RSHTHERE. CAF ZoBBREME ™ A (W FLIRBE CSC
W PRI 128 1 (monocarboxylate transporter
1, MCT1) #&HU5, TIRshZE ARl igif, £
PEFHE L ST SR 254, Ak, CAF 42
BEA A ZBENE AT AE CSC AR o- % R, 45
22 R < BLfL R (lysine demethylase, KDM) 6A/
KDM6B 7 P Je 41 76 11 H3 575 27 {fi 2 i = F 361k
(histone H3 lysine 27 trimethylation, H3K27me3) 7K
-, DTS TP AH DG HE SRR P, R I A A Qi
P CANERN AR AR TR 5 2 AN AR TR ) o mf
i 2 Wnt/B-catenin {5538 B 8% CSC 1) F 35 5t
SRV REN R - A TR A A A
X CSC TPELES (1) CHERL I

3 EXRLMNSHMETARGTIRR

CSC A= 7 AL HEHF CSC TP A T E B e
J1, Wi ZRLEI T CSC IR Hhit: . S5
TME $EHERAXTZ AL PR3P TR], CSC AR i
YRR . A0 )RR B A R e e O B S AT
A A XER “REUEIRE R4, ff CSC fE
BETEARYT |« BT B AT R SRS, T
AT 2 2 RS AR AR
3.1 YIBRBE MR

CSC i ] & o7 F IMLAE 8 X A2 2200 S R B il
XIS RV R AT A, (DA T A B
AL S R ER , RG A ZMELUA BER

CSC A=A, HpFmr, AR E LR, K
JFE £ ECM JE U3 — 4Bt e, W5 BHAT 259
PRI, BB R ERE CSC T HER SRR 5ok
U5, WRESIRT AU E LIRS ), — 5, SR
AR CSC AR IS FBPIRE (G ), B
R R RO B AT 25 (AN S-3RURmERE . 75 VY
fyE ) ARBEEDY B —Trm, Bl A S
CSC 1 HIF-la £ ik, bFW 240 25E A 1
(multidrug resistance protein 1, MDR1) . A% J it
25 1 (breast cancer resistance protein, BCRP) %5
ANHESE R K, SR 259 SN HERE 1 9 A A0 i Y
YR, MR R 2
3.2 AMEENSHRPMLE

CSC A= 27 T A 40 A B ARG s ) ) AR AR A7
P T R4 . TAM-CSC 2% .02 —: CSC 4>
W 9% M) 3 K F -1 (colony stimulating factor-1,
CSF-1), CCL2, #HZEIFHMALFAZANNL, 1 TAM 2
AL SAE R 5 MM, FE¥E CSC RS THER
B TRt A NETE S S re S5 dll i N o 7 106
Z: G AT RPN . HAr R B R AR A K 1
(insulin-like growth factor, IGF). VEGF Fl i £F 4
A=K F (fibroblast growth factor, FGF) %4
KT, J CSC HrE i e iR 59 . AR
WY, Ao T N R 20 AR 5 A AE K I 456
H 7 (insulin-like growth factor-binding protein 7,
IGFBP7) {31k, MR HOOH S AR AR A 1
1 5Z{& (insulin-like growth factor 1 receptor, IGFIR)
W AANE], JE Al FGF4- T 4e4u oA K X 1%
f& 1 (fibroblast growth factor receptor 1, FGFRI)
-ETS JFUfEFEHE 2 (ETS proto-oncogene 2, ETS2) %ifi
BN LR A el o TR R 1/ RN 1 ) 1 | SR T
L1 CAF 3@ ECM ¥ 1 iy ik o i 2 5 BU% ¥
ML T 2 R R W 28 1%, iF—P 3% CSC 4
TEARFALE
3.3 iS5 RRitis

B B I 2 CSC HRBTLIGIT M G 8E “JG ML
CSC i i CCL22, C-X-C H:JF #a 1k K 7 & 12
(C-X-C motif chemokine ligand 12, CXCL12) %#%
A FIRZEIF YT T 40H8 (regulatory T cell,
Treg) . #& W Pk #0 @ 40 M (myeloid-derived
suppressor cell, MDSC) #1 TAM, & & & & TGF-
B. IL-10 My HI AL, HI55 CD8™ T 4iffl 5
FR AN (natural killer cell, NK 4iii8) #9545
IRER . [RIE, CSC ik Z A e A L4
P PESET- AR 1 (programmed death-ligand 1, PD-
L1) . FJFMSETRCAR 2 (programmed death-ligand
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2, PD-L2). B7 [dJi% 3 (B7 homolog 3, B7-H3).
B7 [fJ5i%¥) 4 (B7 homolog 4, B7-H4). CD47 %],
PR P REAL” RO ORI BRRRE, (LRI TR e
PET A 5N RE kR RR>

4 SEmANE T AR A BRALRYIGTT REE SIREK
AP

YT CSC A= 2501 7 iy M 1 J b i) o 22 it
B, W)X —RRR OB C BB IE B A% O
HIWT . SR, AEASOLRYZE A 2k . ThRe s & —
PEUA RS M , Al I PR A A T 085 i
4.1 BmME TR AERLIGTT R
4.1.1 FUm ARSI R DL ECM 45t BUR
FATUAHN, 7 S5 P 3 P 28 I 55 CSC Tk, &
UTAERAG S RTINS o AN, A P05 26 A kA sk
AR A 07 FALBREAE . AT LS B e 4% CSC
ERE 254 BkAh, BB ECM ARG HE T 4
J& & M B (matrix metalloproteinase, MMP) | i 2
it AL (lysyl oxidase, LOX) [l FHWi#& & 15
S, PTEIR CSC AL, MGEIRITE ik, M
T o AR a0 %

AN R TR G R, RSB T
24 (hypoxia-activated prodrug, HAP) $&{it T % ##
PEBOG 7 H o IR YITE IE B Ak T A G 5
PR, TIAE G A DRSO Tl 20 oF 1 240 A 1
BEPEP BOBFSE R, Zhang ST UG SEAR I R
PR, Ry #EE f3 DNAzyme 5 HAP # hi #L
(tirapazamine, TPZ) A MnO, 4K F, ¥l Z Dk
#3% & 48 MnO,@DNAzyme-TPZ (MDT). % &4
TERN AR =PRI : 1) MnO, 44 K5
£ i Ak O, A= Bl 1 B PF 1% PF %0 (reactive oxygen
species, ROS), ELHEAVIMIELIM; 2) DNAzyme
TR R IR B B [N Twise, BHIT EMT; 3) TPZ
TERA X B e BV , UhIR) R HIF-1a, #F—
A CSC T HEIFE T A 7% o lh R A
7N, MDT 5 E ML I A R Lt . iz
PRI T Wy RE AL IR T I .
4.1.2 FEmAESAOCF S IEE  CSC THEZERHK
i Wnt/B-catenin -5 Notch 25 AE M MAEME T 5. /)N
Iy FANT R TR I . T M T (Tecell
factor, TCF) /B-catenin F5H15 CWP232228 A 7EF
JiR JEA R BE PR VS BR CSC, I P [R] 3 #2274 At
FEO; PRI-724 W3 i P % B-catenin/CREB 454
1 (CREB-binding protein, CBP) M EAEH,
CSC A& B4 = A7 B ()36 14 Jif 24610570

TE Notch {55 I, y-7r B HIF] (y-secretase
inhibitor, GSI) K44} Notch 52 {4 i) 2 52 B fA ]
A RCHI CSC L, e il A K SR, it
Ab, BRSSO SREEE N DUACER B 0iE 1 25
CSC A5 B IR ™, SR, 250 5 e
Ay, RSN, SATTEREERITIA T AL
HESR PN A BRI RRICR, BRARIR 25 & AR 70
4.1.3 RPEIRITIRME AR S e 41 i o) 455 2
CSC HZM “fRIPEE” . FIHI/IN 306 7] 5 gl ok
254, X CSC AL H Y B2 240 B S Tt 408 1) 55 R B
FAUEgFE, I PLARGER CSC T S 245 A0 R
BEARIE, WEIERW], CSF-1521& (CSF-1R) il
AL G TAM H M2 e i B 0 5% O M1 BT iRk
A, BRI CSC Ry RPEEY, LR 52 4
CSC FF e (137 B fiE 17V, C-X-C L H T 2 1k 2
(C-X-C chemokine receptor type 2, CXCR2) 7§71
GLPEGURIBURL A F 25 kG e 1% 2 MDSC,  FLffH:
IR G AN bR SoRrEgT o, S CAF
(AR 251 5 BB AR kL Jm il o 2 s 4R 25,
il CAF &5 H BT “FE” A, M %
BHLIAT g 5 A7)

o PER AT S FHIT (immune checkpoint blockade,
ICB) 12 H Fi Mg S se 167 i 2R 2 — . f
RN, CSC MRk ek S+, XMHAN
ICB M AE#AR"™ ZEE e, mik MYB J&
Jir A HE R B 2 (MYB proto-oncogene like 2,
MYBL2) ) CSC 5 SPP1" TAM Z [a] i +H ELAE FI7E
ICB Tif 258 B R FECEEAE T, %238 B 79 1 il
Al F T ICB W3R T R Bkl XUEE # f)
TGF-B F1 PD-L1 [ 50§ (4 bintrafusp o) L #FIEW]
Al AARKE TME (588G pE

CSC FIRMRF R TAR S AP, X BT
YRR SRR YT I . BN, FEFLARIE T, CSC

FEPU [ B7 W U4 6 (B7 homolog 6,

B7H6) . MHC I 2881 5C 8 F A/B (MHC class 1
chain-related protein A/B, MICA/B) . ULI16 45 &
1 1 (UL16-binding protein 1, ULBP1) Z]#% H T
JF& CSC $EmEEG AN T 40y ik, 26, 7E0
s g b, MRS Z AR KR T KR C OB 1
(olfactory receptor family 7 subfamily C member 1,
OR7C1) #% R CSC R PEHifE, IFnilh CD8”
T IR L A A 5 (0 S B IR T ROV A A T X e
JT R MR i B ) CSC, A3 EE MARAS I 71 5 b g
M2 k55 .

Y BT VL A A PUE A2 AR T 48 (chimeric
antigen receptor T cell, CAR-T) J7 LMl NK 41 y7
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RIE CSC R h B R B R ). CAR-T it
ik £ X CSC % 5 M T i [ 40 CD133. CD166.
CD44 . BEMEE (aldehyde dehydrogenase, ALDH)
1 I A PRS2 IR, BERSA SR CSC* 7, It
A, NK Y7 2 1RO CSC 2 1 Y W S e A4 [
MICA/B. Fas 1 %E 7= 5% K 5 (death receptor 5,
DR5) %], WAEIHES CSC RYBET- B0, 3 sbyy
TR S RGERT CSC BRI AIAIRE S, R
MBS PR T B s A%

Jip s 28 1 R B ] CSC Y 55 — Rl S BEIR T SRS
B RG & A I IE A L, PR AR R N B
VAT CSC R S ML IR I+ 35 B P Sz ie 12 .
I PR SR I PR B B i) CSC 8 1 2 A0 45 3
X 1) CSC @Y o 8 2 5 okl et 5 1Y
CSC il & 24 mey), (R Z Myt SHitHE
Oy, B AR IR ST, %R R R
J A2 v A R IR /NRAE AR 2) ik
(dendritic cell, DC) #Hi. FIH DC &2t m 4
RHEJ), ¥ CSC ARk piEAK (4 ALDH fik)
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