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WE 58 RAT AR 4 ) (myeloid-derived suppressor cells, MDSCs), A& 7E I y8d 45995 B IR 25 [ 16 F 1 6 2R 40 e & 2B o (e B
TP FE A IR B R AR A0 B B, RO i s R e e i Th e, e S RARMEZE R WAz —. AR
HH TR BOPA 358 v 1 22 b 4 A A1 B3 A K DR T e S A B (945 5 1 2 3 MIDSCs 3735 K34k, MIDSCs 1 T e it 22 bl
TR LS T 40 M7 P 00 20 T G 40 1 1) T RE T Rk g AN A S e i 52 (R 2B IR PRATT AU B gd S8 3% 1 4 MIDSCs 197K
S5 g I R R Ak S S DI AR OG, ST MDSCs I 55 ¥8 7 A B o i 8 S e R 07 DR SR W . AR SC BN T g
MDSCs R RS E . 38 B AL R S e e H g A2 KLl . Mg v MDSCs PRI IR 3 S DA B AR A3k it B2 A vk 1)
)R, LA MDSCs 75 g S e i 52 v AR Ik e de ik 2 % .

KB BERATARAEIPEAN N, S, R e i 2
ZRHES R7303, R392.1

JIR9es B K AR AT i e — M SR R e,
J g ALK S R 48 2 TR ) K ZRm, — Ty
T, EHSERAMEFERAF 1 5 e W) J IR AT LA B 92 2R
21915 1080 D) 2% 5 KE LM IRE 1R T IR R g s g — T I
IR A IR I 2 FLENS T iy 52, ik iR
PR E. WEREIR, P T 40 M(Treg) Al
il AT A R H 6 44 41 Bl (myeloid-derived suppressor
cells, MDSCs) & L A7 47t 1] 92 W 15 45 FH 1) 40 1,
1053 IR 5z i 52 J7 TR SR E T, I Hosgm 1
IR HORCR. AT 10 £4E, MDSCs 76/
(18] G 5 A I LA I IR e S S DG

HLAE 20 it 28 70 SEAQ, WESUE AL T
MDSCs £ 1141 s, {2 MDSCs 5 il 8 2 5] 5¢ &
AT 5T HIT 4R T 20 28 90 AEANK . 1998 4,
Bronte SR A G2 it M AR 5 4 i Jeg 0 J00) /)N Bl
ATEE RN G, Dot 7t A BN RTS8 I N 9 3%
AAFRNE, AR, BeEF /N RUK CD8* T k4t
Mo MR T, AT — 2P ) S 25 R AR W BA
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SR L S — w44 O BE AR AT 2R IR 950 1k 40
(MDSCs). HHI, Bkl 2 15t 5% 3 MDSCs 5
JIIRE 1R A AR AN S BAT - B DI O R[]I
TEER X MDSCs A #E g (4088 S35 v6 97 7 T IR HL
BT k. AR T MDSCs 5 i ks
iy 52 % & (W e Wit o it Jg, H pi A28 7 Mg v
MDSCs R B %5 F7 39 SO A WL R4 o i
FITHIAE R34 12 S AL fifded 7 MIDSCs (111 R 75
LA A S5, vy 75 A 1 1 ) .

1 MDSCs BY3RIRFN4FE

EIEFARAET, BE R0 M B A il 2 4n e
(IMCs) A2 B i o i 3R 40 i oAb ok R e ) N R R
X LA S Ak 2L oA R B R A L R4 i B
BSR4 il (dendritic cells, DCs), HETT & 4% S Esh
Re. AR, AERMRE. 2/ tetEEGE. Q. SSER
P8 [ 5 S PR S BEG DL R, i AR 4l
I FERZ B, 38 AL AN R oA B i R A
TR AR S R A M e R B, SRR, K
gy WHE Bt SRR KR IR A, RS S e i
DI Reno12, D] ab JHC Al R Ay i AR A0 AR TR 4 1 4
(MDSCs).

/N MDSCs K ik il 22 0P Gr-1(Ly6G A
Ly6C) Al #% & % oM CDI11b (Mac-1) % [fii 2 - (Bl

Gr-1"CD11b" 40 ). KB % 40 f 2 15 1 Gr-1
(AN [F) R 41 A% T 25 10 22 5 /S RO P o 989 17
MDSCs 7] # 43 2 2 AN = S0 0 B - kL 40 i AF
G-MDSCs(Granulocytic-MDSC.  CD11b'Ly6G'Ly6C*
2 Jf1) F1 AR 40 B E M-MDSCs(Monocytic-MDSC-
CD11b'Ly6GLy6C"# 4fl ff)0419.  ff 57 ik 751X P 2
MDSCs WV AF7Efr 8 /N Bl h By o RAESEAE, (HEAT]
AL AN ERE ). RAE T 0 T e )
MU BT AR [R (& 1), 64k, 5 M-MDSCs AL,
G-MDSCs 71 2 5 v (1) e BH 2 4w, (R AR SR
AR G-MDSCs (1) 5% il §E 35 55040719,
S8 T I e S I S i [ N - % N NG i1
M-MDSCs T kAR, IWAEMIAERAR, WA
G-MDSCs, X U1y 5028 2 41 85 11 25 ST 2
(HDAC-2) /5 1 3 W 1t A% 16 15 A0 400 190 Bk 4 i Je
F [F] (retinoblastoma gene, Rb 1) = T ER AT 51 L 11,
UL Rb1 W UEYE MDSCs (15010, IE4k, BH#H
TR — B JLA Y R 1 43 1 %5 € MDSCs R B,
AL LSy T CDSO(B7.1) I 41 i 3 i
4y ¥ F4/80(EMR1). M-CSF %2 {4 (CSFIR/CDI115).
IL-4Ra(CD124) 500, AR IX Be R 1 4 1 o] T
MDSCs I %5, HAREAE A FF & MDSCs MV ¥ (1)
FESAR bR & 2109,

Table 1 Main characteristics of M-MDSCs and G-MDSCs in mice tumor models
£1 PMRAEEE S M-MDSCs 1 G-MDSCs R = E4HE

MDSCs W #f

LB B
M-MDSCs G-MDSCs
! CDI11bLy6GLy6Ch CDI11b'Ly6G Ly6C™ [13]
L5 A1 F B AR AR MR, FRVERIE [14]
A 531kBE 755 N AE AUk BB AN AT DCs PN ¥a [14]
EaveE Ay —EH A SRR 2 B2 1(ARG1) WA (ROS) [18,21]
G At 77 =X NTEA B, GRS RPTSER gl IR N LU [14,18,22]

Jiygg 35 M ) MDSCs IR B e AT %, H
B G I8 R AR & 5 7. R MR B AR N I
MDSCs i i %15 CD33 fil CD11b Efi%r 1, {HA
FIK A Z FNUR L 41 M (1) 2R 1 4> 1 LA S MHC- 1T
5y ¥ HLA-DR, #—#4f CD14 1 CD15 [k

A4y k3 ik CD14'CD15 1) M-MDSC #1 CD14CD15*
] G-MDSC W 1. SR, AN [H 41 28k P11
Jif 98 7= A2 1) MDSCs SRS AR (3R 2). XAl fg
55 AN [R] I 98 Sk PR 855 5 5 7 = MIDSCs IRl AN [7]
K.
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Table 2 Main phenotype of MDSCs subsets in cancer patients
%2 BEEBRERAN MDSCs TR EERE
RIZES et JEREASTY 225 R
M-MDSCs CD33'CD14" HLADR™ T AT A SR (23]
CDI14*HLA-DR"" RIEZ) S [24]
CDI14'HLA-DR™ KSR 2 e [25]
CDI14*HLA-DR"" JH-4 g [26]
CDI14'HLA-DR™" R (27]
CDI4TL-4Rq’ & (28]
G-MDSCs CDI11b'CD33'CD15"HLADR' T AT A SR (23]
CD11b'CD33°CD14CD15" ANt e [29]
CD11b°CD15'HLA-DR" B e [30]
LinCD11b*CD14CD15" R (31]
CDI15'L-4Rat* g, REORR (28]
CD11b*CD15°D16""CD62L™CD66b'VEGFR1* (SR (32]
SSC"*CD66b'CD125CD33 HLA-DR" SREEIR b e, M, BEDEE, R [33]
CD15FSC™SSC'i#r JEIRSE Gl AN L (34]
K43 MDSCs CD11b*CD14CDI15 MR [31]
CD11b'CD33 HLA-DR Lin"™ FUIE [35]
CD33'HLA-DR R [36]
CDI14'Arginase’ SREEIR A0 M, 2 R M R [37]

2 PFhJE s MDSCs FE 1 85 E L E

FEIEH /MR, ARG HE R 41 (IMCs) e 1
BETH 2905 20%~30%. FEIRAE R 20 2%~ 4%, {H
AT IRE G . AEMR SR B DL R, AR A
(1014 2% 20 B S 15 9 14 SRS S i ik D e, B4k
) MDSCs, HAEMBAEH L) d7 20%~40%, IFiT#H
R EL T, R RE IR e BEERR . [\
B, IR B A JE I ) MDSCs 3 f L 9] 2R
5~ 10 5B I Ag B AR frh, IMCs 2 /7 3
AL AR 0.5%)013, MDSCs $i A1 9] i 3%
BN FR 439 4 (expansion), MDSCs 3k £ 4
e 3N Th e (1 FERR A B0 (activation).  H AT, K
T MDSCs (9 38 55 A A A e e P R .
f& 5 B A (one-signal model) 1 X {5 5 i &Y
(two-signal model)P.  FLA5 5 TR LA Ay 3¢k 1 41 i
L% 1 e ey PN ISR G R AR B 1 O Sl
B GM-CSF)IAEH T il B 55 MDSCs I#4E
FRTEAL, AL A BAT g il Dy RER 40 . AL

5 S RAIA S MDSCs 47 34 FIVE 46 58 J5 48 FH
FOAS RIS SR o0 4 2 AN fE: B, IRt
FABE F (1 25 P 4 i R R A K BRL T (0 GM-CSF,
M-CSF, G-CSF, IL-6 5)iid A [Ff5 5 @4 {2 it
MDSCs 45, B4, 7a0e R a0 i X1 (o
IFN-y, IL-1, IL-13 %)W &5 T, @id STATI,
STAT6 1 NF-«B %515 538 % {2 i MDSCs 3k 145 %
RePNEITh e, BRVEALEY, T JL4E, KRR
MDSCs 4™ 5 R A6 52 A [F] D8 - R 5 38 i 1) 5%
Wiy, PRI 9 SEAb ) T XU SRR, LU A4
2 MDSCs 414 53 A0 1) F 225 AL
2.1 FPEE MDSCs 55 i 1 HIHL

fiff 5 0 R
STAT3(signal transducer and activator of transcription 3)
ST MDSCs 4 38 1) 3 245 5@ . STAT3 44F
PR R g o3k /) B e 6 M 1)) STAT3 4 i) 771 4 g %
Ik MDSCs HJ4 387K, w3858/ BRI T 401
() G e B, FE R A5, JAK-STAT3 5
SOl ] 2 O, AR PR AR 2

JAK (Janus tyrosine kinase)-
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(cyclooxygenase-2, COX2). HJ%/if 2% PGE2. SCF.
M-CSF. IL-6. C5a. GM-CSF M Ifi. % P ¢ 4= K Al
 VEGF Z56 40 S WA S0 B, 70 e i %
W, STAT3 364k /K 15 MDSCs H R 2 R 1 1 1)
FILAEE A AHICNE. seAh, B 1525 =500 &
IR 22 AL R0 g I 18 AR P 38 L B JAK-STAT3 15 %5
AL HEN BRI MDSCs (47 18991, BF 5780 21,
STATS3 {55 18 I WOk 5 BE 6% 15 5 55 41 M 384 5 S A7
WA IR I R ik, B S c-mye. cyclin D1,
BCL-XL. survivin %, MIfi{edE MDSCs ¥4, Jf
FHIE TS, XA g2 JAK-STAT3 15 5 18 i {2 1
MDSCs 334 (1) = ZEH L.

Ak, BFGTE UL SR L STAT3 T ilf#E 4 1
S100A8 FI S100A9 & [ 1Rk IR RE(E i MDSCs %5
2. S100A9 JE [A R B /)y BRI B i e f 72 ) Yl 38 i
FEXI R FE R A B R O, RS TR IR
T4 o B2 B DR/ B Rk 2R IA S100A9 £ 11 )45 4l
GEIR RN I U L SN O o A A N7
MDSCs 4~ H484. SOt S R B, {82 KPR HE
Jo /I B, S100A9 BE 2 3F 1 i o MDSCs 1) 5%
££. IEAh, S100A8/A9 5 [1ikn] 5 MDSCs & [ #H
N2 AR GG A, ALk MDSCs [ Jig 7 ST R, [
WU 2 1) STAT3 {5 5l i 4h, STATS {55 1H %
MILEAR JE MDSCs 773 7 T B A EZEAE . &%
WF ], Fe BRI AR
AR 2(TNFR-2) {55 ‘5 i@ 2 tH AT e MDSCs 4735
FUSEEE,  PpI e 4 o 106 3 B s

Bt Rl 148, microRNA 5 MDSCs 554 Al
38 (1) AH I FUBR R 52 B 5038 1 OCHERL 4]
1, fardeg /N B ) MDSCs g B T i miR-223 ()
FILIEAIMSEE, Mk, I miR-223 fHFIA
JK P 25 98 /> MDSCs (1) £ 52 59, miR-17-5p Al
miR-20a HE 17 MDSCs ' STAT3 [f) 3% 1% fil ROS
(4 7= A=, 73X P B microRNA 75 i 98 %52 3 (1)
MDSCs H1 3R IE AT TS, 33X ] {8 b A 55
P FHUE B i 52 1 — MR EZE R 7L
Ak, /NELH miR-146a (K] 225 530 MDSCs 7E X
Sk T2 B ISR T 01 W Y 2 P e 1 i A2,
Liu 55057 2 B8 41 40 MDSCs (1) 542 f1 H 3
REMI RIS TGF-B1 15T miR-494 [ RKIEH K.
I, miRNA 753 MDSCs (528, 7 F 1) fig
J7 ] Re RPEE R EEMER, A E N EERTT
7 AR

2.2 B MDSCs i& LRI

STATI /&5 MDSCs ¥ ¢ % V) AH O (1) e 5 A
TP WS STATL 40 il 1~ 3= A4 IFN-y Al
IL-18. STAT1 #EE i vl 42 2L F U o PR L i
2R (ARG IS A8 — L A & HE(INOS) )
ik, HEMTELL R0 MDSCs A RS 20 1% £ 15 2%,
FEILRE e I T BERY. UkAh, STATG 155 E i
WAL MDSCs iS4k, 55 38 A0 5% 10 41 g X
T E AR IL-4 F1IL-13. 24'¢1{15 MDSCs i -
] IL-4Ra (CD124) 2 A6 45 & Ja, AT 0 40 i iy
STATG6 {55 il %, i S ARGl M TGF-B 3R
ik, i MDSCs 15 LiE A0 3 K 45 S 55 031 Dy GRS,
SR, FEFLIE /N B R, IL-4Ro 4 PR g 552 /S
B4 P 1) MDSCs 45 £/ RF 5 1) 7K S50, 356 0
IL-4Ra-STAT6 1555 18 4% 0] e FHAEAE I A7 140 iy A5
RIS BRI HE PR (W BE . B STATSs 4, NF-kB
25 T MDSCs HiE ALt fEes s, il dn, 75/
B A, IL-18 it 5 MDSCs F i) IL-1 3244
ghity, WEIMPEGE NF-«B {5 Sk, {248 MDSCs i&
{1 #9% IL-6 F1 TNF-o. Y34k, —S6EEsE N7,
U CCAAT/ ¥4t 145t 1 B(C/EBPB). G4 T
Al ¥ 1o (HIF 1o)X M8 S 30 15 v MDSCs (1) 450 5
SN I RE IR B AT B B s A P,

Zx LTk, MDSCs 15545 438 Fg 46 52 i
A BT I 2 5 S IE K S S s, B
N[5 g R 55 vh MIDSCs R EZ WA LA 7]
ANRIRME 510 2% AT 5 23 afer 8 AH B T A
) 1 4% iR MIDSCs 11728 K Thiig,  JLPERE 2
THLHI ARt — 20 i B,

3 BT MDSCs & 3% & H0 | B9 AL I

E AR /IS BRI R B AR ), MIDSCs HL AT 58
Kitn ) 3% i e e MBI Th g, ik 4655 F5 11 MDSCs fig
% 52 25 R /N R P8 R ) AR KL BF IR
MDSCs W] il it 2 Flig 42 k4% G e kI o BE (B 1),
HE MR8 . MDSCs 4140k . MDSCs [f]
WHEZ RN EA . B, FFRSEI, H540FE
WREES P MDSCs AHLE, MR 2 5 35 1)
MDSCs HJ I8 TR SR ERE 1) 7 0] CD8* T
N ThfE, oMWk A T P ) MDSCs AUl bt
JERs Sty M) CDSY T 40 iR i BhaE, AR 2>
THUBI A A . DU 240 MDSCs R4 7
REPNHIThREM EZ oL
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Fig. 1 Mechanisms of MDSC-dependent inhibition of T cell activation and proliferation”

(With the permission of Nature Publishing Group)
E 1 MDSCs #0#l T ZhA05E (L A0S 78 A A HI™(4Z Nature Publishing Group iF 7))

(a) MYRIAHIC MDSCs 5 T Treg 197~ AEF0H 4. (b) MDSCs TH4E T 41 M4 58 RIS A6 06 75 10 Z IR () MDSCs il B IR AL 4 7 (1 HO, Filid
AR L £ ONOO)HMH T 41 M (135 1. (d) MDSCs 521 T 41 i (1 3E RS A LA 40 M (1 S fig. ADAMIT7: fi#2R % - &8 8 A/ 17; ARGI:
KRN 1; ASC: asc A FEREFIZH: CAT2B: MHEFRILRFZE N 2 Wl 1(L- WEIRLIZEA); CCL2: CC B F Rk 2;
CCR2: CC #afk X722k 2; C/EBPB: CCAAT/ i1 45 & & -ps EIF2A: EEMIBERM N T 2A; ERK2: MUAME 5 IR W 2;
FOXP3: SCIRSk /B RIB e e  IN 15 GALY: FFLBEBESE R -9; HIFla: HLIE ST las HuR: APiJE R(ELAVLID); IL: HAH;
IL-2R: IL-2 %Z4k; iNOS: W5 H—% A &M: mTOR: MiFLah#)ENa = A ; MYD8S8: #iR L1 88; NOX: NADPH % {L/;
NK: BRI PBK: BERRULE 3 WiME: RAGE: WEELZ&F=M)Zik; STAT: {F5%FME WIS F; TCR: T 4fMiZ/k; TGF-:
HACERM T B TIM3: T MGk S A LR AE 1 3 Xe-: MEARA AR sk

3.1 MDSCs iFS Treg B4 FAY 18

WPE T 41 H(CD4°CD25FoxP3* 4l fiid, Treg)
HATHHI I AD RN, T 40 o3 58 A fe it sh g, B
A, AT S IR i MDSCs 7T 5 Treg 1977
2. BN, Huang 9% L Gr-1'CD115* MDSCs 1t
PRGN IR /N BRAR N3 AT 3 Treg 1774, HiZ
IR T MR RE S T 40 B s Ak LA & TFN-y Fi

IL-10 12 5. 15 B 40 Mk B8 /N BB 2L oy,
MDSCs fi¢ #F Treg ZRAEFIHH8 (KM HI KB ARG1
(55 S, L5 5 MDSCs e A1 S Pt S5t i 4 3k
I AR e, gthah, IRt MDSCs ()3 1531
CD40 fit 5 Treg I ) CD4OL #H B {EH, ik
Treg (M4 34, IS T 4RI 2K 1a), B
B BH 1I- MDSCs F Treg [ CD40-CD40L (1) 4H H 1
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FH AT B 2 3 5 TR S22 ¥ —FfoB S M. Hoechst
2] %2 B\ CD14* HLA-DR®Y- MDSCs i il i
A= TGF-B AL S FRIEAE Th17 41 L F- /3 4L % Treg.
BRI TR I, IR/ B P ) M-MDSCs 157K
V%75 CCRS fi & CCL3. CCL4 LL Jz CCL5, ifi
Treg W55 CCRS 731, K CCL4A F1 CCLS {14 &
/N BRI R 41 21 A I 5 48 n iR V2 1) Treg /KPS
YL LR FAE Treg MM 554 1 #2 b B AT F 21 4E
. XSRS U A R R S A AN R B
MDSCs 3 Treg /=4 Fy B I HLEIA AT . 17
I}, MDSCs Fl Treg 1] G753 [ (1) G2 715 1o
28 v AT H S ).
3.2 MDSCs &3 T i EE EER

FE IR ) R R R, T AE T 40 o 3% 5 T 6
T I LR S MDSCs 4% %033 301 2h fig B 2Lk 12
Z— (K 1b). L- AEZR 2 T 40 B3 5 ir b 75 1 2
KW, WIS EL, MDSCs &Ik 8 KRS &
&1 1(ARG)FIE S 84— A G IE(NOS), Al
i1k L- KRR 43 3 7= AR IR B A — %Ak &, T K
S AR MR A SR T L RS SR, I T 40 4
5. RN RS —J7T, T 40 i
WAL A5 S IR 20 1 CD3L 1A 2 Bl 5 —
J7Il, L~ K2R 1 G 2R A0 T 40 Bk 5 i 0 75 1R 4
Ji J5 3 85 11 Cyclin D3 140 fig J&) 399 406 a5t 10 3% g
CDK4 [f ik, thoh, fE kv = A i) — 4
AT H ] T 40 M JAK3 Fi STATS {555 1l
EEOL, ] MHC- 11 AL K 7% 5 T 40 i 1) 94
TUNEE Z PR AS ] T 40 i D g

PR 2 55— Rl MDSCs 1 FE I LR ™.
T 20 i 5 = K PP 20 IR 2 1 oA 1 e 1 110 D it Tk
B, AN RE B oM I 2R e N ML N 388 T A 1 bt 24
. DR, T 40 By A 75 1 2 Dk 2 0 20 I 4
SNEESREL, BN B SOR AN B SE TR
0 a0 BE R . MIDSCs W AN 263k e 7 Ik il
JLFT T PR R ok B M A st 2 R ik . A
M0 24 PR A B MDSCs S iin i, s T
0 M 55 G ROR B T (P B a R, AN A T 40
(3% A 55 FE .
3.3 MDSCs P4 FE SV RANE T e g8

7 Mg /N BRI 5 v, MIDSCs ad i F i
NADPH % 1t i (NOX2) [ 2% ik 1M 7= 4= 3% T 4%
(reactive oxygen species, ROS), ROS Nl ik #idi| T
41 Jf 52 AR (TCR)YH CD3{ #2818 Kl il J8d e Jsi e
IR T 4 M e P2 GRS I, e s B Y

(1) ROS(FZEH H0,) /KW b v T 1E 5 /N B A 1)
ROS /K7, H 7= ROS HE 30 4 Bt b 45 7 1
CDS8" T 40 i ) v, 1y BH1E MDSCs # ROS [772E
Mg MDSCs [IZhfig. Aok, — 28 R kI i1
¥, &0 TGF-B~ IL-10. IL-6 fil GM-CSF %5 th fig
75 MDSCs 7“4 ROS™,

5L AN IR £ (peroxynitrite, ONOO-) & K 2
R AR =) S A R S0 B 35 1 (0,) IV (1 77
V), BeAEEER. HIREAR. MR KRR K
AR R AS AT, BFTP R I, bR B AR N )
ONOO- T # kY5 - MDSCs, H. /K F 5 2 i b 6
Chn Jo T« LR o R0 2B 0 259080 55 ) I R e 2% D) AH
J%. Nagaraj Z5UIF 57 & B, ONOO-HE{f TCR Fl
CD8 L5244 FIFlK 2 Mk 3 K A4k, fif CD8' T
ML) TCR MM R A%, 5 TCR 5 MHC-
PURIRZ TV R FHORES DRI 4 e e S5 S 1 4 i
BEME T R4 (CTL) e M. sbah,  H iR i
MDSCs 7#E ] ONOO-GE1F 5 IR 4i i 2% 1fi MHC- [
Iy IAEAG, IS IR 40 i 552 CTL 1 2eids 77,
FH AT WL, MDSCs i 7= 2k ONOO-7E 15 518 e
i 52 5 TR A5 T B IAE .

3.4 MDSCs #0i T 40 AT AN H b 4HAEAY T 8

BHAE T 40 M8 iRIT B8 B /& MDSCs & 44 s $11 6l
DhRef gz — (Kl 1d). 41, MDSCs RIAMHK
o T2 & - )@t E1 g 17(ADAM-17) ¢ K i
Naive CD4* F1 CD8" T 4l fg % [fii CD62L 73 ¥ 3%
K, BRI T 4000 35 Ak e g, A )
KIL, ONOO-ferELAF CCL2 MEATIEME, 52
RN, CD8* T 41 1) IR i A7 3L #. 534k, MDSCs
KL FURREE 2 A(GALY)AES T 40 S s bR iR
F X EE R B 1 3(TIMB3) 25 & RE s S T 40 i it
T, AT )42 T 40 M T 4.

MDSCs i fi 5% i JoAh 40 (1) Th g, 4 NK 41
Mo, EWRGN . BSORAN B Ll & B 4 Mo S, b
St IR S B MR 32 (R R A2 RS2 L, MDSCs
e ok B 4f & 1 TGF- 110 4l B A4 e - [a]
(1) LA A B 1 - NKC 40 P 2 1036 A4 52 48 NKG2D 1)
FIk, BEHNE] NK 40 8 1) 540 7% A0 IFN-y (17
AL Bk, MDSCs kg5 NK 41 M52 & NKp30 4
AR H] NK 40 B Shae™. Bgri sk i,
J R R P LR Bk EL IR NK 40 v i e 11, JF
{13k MDSCs 143, 14~ 141 MDSCs X gg ] 4%
HUH NK 40 je i Thhs. A= AR, Kang 2506
RIL, F NK 41k 404 4% 2 g /N B, NK 48 i
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PR & R AR, b ich MDSCs.  EWE 41 i
5 MDSCs AHEAE G, 374 IL-12 1R W
TR, 1 MDSCs =45 TL- 1081 g 775 1 5o,
WAL, MDSCs J# ik 745 TIL-10 AJ B SR
41y (DCs) 73 4 TIL-12, BEMI9 55 DCs /511 T 4
MOEACIIRE ). T34, IMIREREE T Mg 1 S e AE A
HF MDSCs 51X 641 fg 2 [ () AH B4 o 35 T &
TR e,

bR EEAEH T % R 405, MDSCs i A DLl
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Recent Progress on MDSCs and Tumor Immune Tolerance”
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Abstract Myeloid-derived suppressor cells (MDSCs) are a heterogeneous population of myeloid progenitor cells
and immature myeloid cells at different stages that are blocked from differentiating into mature myeloid cells under
certain pathological conditions, such as cancer. They can exert a strong and broad-spectrum immunosuppressive
function, and are regarded as one of the most important negative regulators of the immune system. It has been
shown that a variety of cytokines and growth factors in the tumor environment can induce MDSCs expansion and
activation through activating certain signaling pathways. Then, MDSCs use multiple mechanisms to suppress the
functions of various immune cells, especially T cells, thus promoting immune tolerance to tumors. Clinical studies
demonstrated that the levels of MDSCs in cancer patients was closely correlated with tumor clinical progression,
and the immunotherapies targeting MDSCs are expected to become novel strategies against cancer. Here, we
reviewed the recent progress about MDSCs and tumor immune tolerance, including MDSCs identification,
mechanisms of MDSCs expansion and activation, mechanisms of MDSCs' immunosuppressive capability, as well
as the clinical significance of MDSCs in cancer. We also discussed the remaining issues in this field that need to be
elucidated.
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