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Fig.1 Progress of immunotherapy in colorectal cancer
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1 ICIZEAMMR/MSI-HE!CRCH#I R A

G KT 55 (immune checkpoints, ICs) &4
FEOUAR S i 52 () LA PEAF Sl g o1, el
PERRAN Y OCHEE,  (EAL BB T 4 L) 38 17 S 3 A
ek ¢, i FIk i 1Cs FEUMIE A S (tumor
microenvironment, TME) T 2 it (1) %5 5 Bl HE A1
FIREORRE g, 51K T MAEs, dEmfe
PEPIRE IR 7 1CT VU RE A AT A5 st A 2 240 it i
SRR IR Y ICs, 2 11 PELIBT T (5 538 6 T 58T
VTS TR G e N, BRI AR R R T (&
2a) o UL B TCT HE AT f 48 AR Y PR S TS 2 AR 1
(programmed death-1, PD-1) . F&/FPEIET-AZ KL
&1 (programmed death-ligand 1, PD-L1) FIZi g
B PE T Mk 40 M A OC T B 4 (cytotoxic T
lymphocyte antigen 4, CTLA-4) %5, DNA #5HC &
2 (mismatch repair, MMR) /i T & 2 &
(microsatellite stability, MSS) 42K &R G, ~MH
TE CRC (845 W TS T S A& 4307 7 28 e #5607
TAEA EZE RS, 1 AU SE A & ICT i H
AR X 74865 ™ (E12b) . MMR Bk
(deficient MMR, dMMR) /i fit B & K fa &
(microsatellite instability-high, MSI-H) 7 CRC 1i
ERAB SRR, DR RANTER
BRI A, BEIA RIS G ICT N Y
“ERIE T

1.1 ICIEZ5EyT

H 2015 4F dMMR 2 5% % #: CRC (metastatic
CRC, mCRC) W LI IF R 2R BT (PD-1 4]
) PR RE LS ', CRCHREEIRITES
AT PR REE AR R ZE I 1A PRI
(KEYNOTE-016) , TAFERIZR LS TAE IMMR BUXETG
i JEAE mCRC 8 1 G 2 A DG 2 WL 2 filk 56 11 20
S G E AR O TCHE R A A2 232 3 IR B T 40% F1178%,
1M X%t B8 B9 MMR 52 %% (proficient MMR, pMMR)
B A 0% 1%, FEICEHE T 7R MY 5 240 ¢
WFFEUESE, AR 2R B HT X MSI-H/AMMR 8 i
TN AR EAEEEH, 14901675 CRCHY 15
Tl AS [i) e 96 24 4 MST-H/AMIMIR T HR 35 f i 24 6
$4939.6%, SE4ZEf# (complete remission, CR) 3
H7% M BTG, 36 E A 2 R R
(Food and Drug Administration, FDA) F 2017 4F
HEAE T MR BR BT TR T AR E . BRI
RS BRIA YT G UE AN AT bR B B 1 MST-H
5 dMMR Y CRC Y758 " B A — I B KAEAR
B0 TG AR5 (KEYNOTE-177) #— B
T AR 2 7E IMMR/MSI-H ! mCRC 3%
VER—LRIBIT I B H A 1 TEHEEERY 307
WA AZ IR A T, AR R AL s
TeHE AL (progression-free survival, PFS)
SRR SR 16,54 H F143.8%, WAL THsifE
A7 1 8.2 H H133.1%, I LA T A Bk Bd i
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Fig.2 The mechanism of ICI immunotherapy and its application in CRC based on MMR/MSS classification
E2 ICIREBTHHFFIRIEMMR/MSS S K ECRCHI I A AR
(a) 7EAMJE MR AR P, TH0AE A TCR BT )5 2 i 41 M (antigen presenting cell, APC) 1Y F ZH M A EE A K (major
histocompatibility complex, MHC) AL &WVE D TAMETE 58— (5%, APCREMWB74F 5 TAIM R Y CD28Z KL &1 5 (5
5, LEIIECTL . G B CTLAEIF R G A MR OALE , IR R 4 AOMHC AR 2 G5 R ARAI S EVEH . PD-1FICTLA-45%
ICsHrF S AHRBLZ G G A HE S I IVE A, ICTAT BEL WX —HLH], ARFFCTLINMOE AN EMEM . (b) AMMR/MSI-HRICRCHA 57K
SRR R AN, BT R, FR A ICIE B IR mCRC Y — 4/ s L FIRTT R, ARDCHH BRI PRS0 IR

B8R T RAFRYYTR. pMMR/MSSTICRCIE T “Veiig”, ARMEFEICIRTAYY thakas, BREIAYT e F AT PRI Y 2R

FOGE T B M ARERA G A G T . Ik, FDA
£ 2020 AFHEAEDA FER PR BB Tz 2R B 1 — 4
BIT

ICI 7 dAMMR/MSI-H % CRC & 1 i) K 157
B, R A ICT 254 9l R 30 P A5 21 T A .
16 —T 43, 545 105 151) CRC H #5176 N Y 6 30 58 45 %
71 H 2k AMMR SR A il € H0A8 9 S AR 1) s AR 56
b, ZEEAIERGT (PD-1AMHIR) SEELT 44% &

W 2 2R (objective respone rate, ORR), LI
40.6% (1) 241~ A Toit A A7 . CheckMate 142
IR AFSY (NCT02060188) #A%5E T 74 1l B 016
57 R L) A2 K 85 %% IMMR/MSI-H % CRC 23,
F VAR g A e bt (PD-14Mi57)) A9 ok
ek, ARV 1249 H, ORR }31.1%, 12
A I3t J A A7 R AR A R 4150 R 50% F1 73%,
HRAW R LS,
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iR 25 23 Hp o g i R 5 ICT VA YT T 301 £ 1Cs
SR FRIR L S HEAREA ICHIN 2509 K A, AN )4
SUICT P BRA R A B 28 X — M8 7 7
CheckMate 142 1) 55 — I RIS Hr, AR YT K
(158 %k B % AMMR/MSI-H B CRC (B F 452 T 9
WA A LA BT (CTLA-4 406 iR
57, OIREDT 13.4 0 HIEAY ORR ., VAR TEHE R AT
RAAETERII BN 55% ., 71% K 85%, B IRER
T ICUERAIRITFE CRCIRYT A B RIS RE . Bl
J&i, 7E CheckMate 142 (1) —Ii ILHHF5E H, kA
JE BTGRP DT R BT A o IMMR/MSI-H
I mCRC B 1 —ZIRIT T BT RRE . L
B 291~ H, ORR FIER R (disease control
rate, DCR) 433iE 5] T 69% Fl 84%, 2 4F JoilkJ&
AT RN AR 50K 74% F179% 2, B —
A BENL BRI IESE , X BEAIRTT T RAEVIA
dMMR/MSI %I mCRC & & 1 B A7 W 2 08 F )7 iy
PFS, K5 #m vt R s sE T KU AR T 79%, H.3~4
GURYT A R0 A AR 2

Bl 2 IR e RE SR BRI ST TR A, WA
ICs 9 & 8, Horb bk I 4 M 3% AL ZE P (lymphocyte
activation gene-3, LAG-3) . CD278. VISTA %%
P ICs BEUESEAE CRC s aRik, (H HHAT{UA LAG-3
B0 H T CRC I RIS 7. LAG-3 & —FPAS[F]
T PD-1 #Y F % 5 MHC 11 454 09 30 I 7E 1C 4>+,
S FE R R MR A9 T 40 M BE A5 A 8 35 70
JEARRBEYIASE ™, BT b AbT (LAG-3 1
Bl D AR S e ey s AV K ey K i R
EWAER, 55— 1Y) CheckMate 142 iF 55 W44
TZBRAIRYT T RAERTIRYT K IK 1) AMMR/MSI-H
I mCRC & PR RO 22, g5 WoR, AL
Biiiji 47.4 1 A BHY ORR M 50%, DCR J70%, 34F
TCHE R A A7 AR B A5 0 R 38% S 56%, UESE
T Et R BT I A gl 2R G BT BE 9% O MST-H/
dMMR % mCRC £ #F AR A IR IR £ > B
IR, Y ICS IR I CRC B Y Eiay i it T
DI, AEA SRR A ICT A Sk Je e e, AR
ARV A TCT 24 i R e v 0 B 22 BEATL X R R
T Y B
1.3 ICIHHB R&EI&TT

A B ALY AT A TR U Rk L
e 226 /N DT 48 5 el 58 e VIR, DA Rs D AR S5
IR LR B s B A WS VER, IR E s

CRC 7 N 1) ZFP I A 3E I h A3 281 THIESE >, 4R
M, FELABYS RS L Ay T 29t A TRl Bh Ay 7
MBIFFE T, AMMR BY 25 17 9 5B 10 g TR R i
FALT XA pMMR 3 (7% vs 23%) 2 R4
GRAF R A R B U, BB R UEE, TME
() G D R v] BE 22 A TN, $s R0 Aiveg
AT RS A AR 25 B ZE O IO P72 R,
2 F) I AE K ICIZE AMMR % mCRC H s 7 FH 6%
B, WEFEEANIFR T —2erh/ NI ICT H =38
HE A AMMR 8 CRC B4 BRI T IR R . G
PRI 5% 45 R4 78 T 1CT 7E AMMR/MSI-H ! CRC i
Y ECRIG R AR 25 T fE 0

NICHE-1 J& 55— PEAl ICTTE Jmy 3 il V) B 2
I O R B SR YT E R AT IE IR 9T 0 FER
RAFERGIEH A R TEL T, AR5k
S, 32461 A8 R G BT A P DR BT R A T
B BIIG T (09 AMMR R 5 2 BT N 2
GRAAFIE IR/ NT4T50%) , Hidb 97% iy ik
2T /T 10% FR AT 16 I A0 S A B 2%, HL
W B 7 25 A H R WA R BB R & . SR,
730 pMMR B8 E v, A 30% [ BN 25 4R
HHB T 3IWIRE kEH Y, X5 NIF 82
MR ERAL T 2 W48 F o J5 221 NICHE-2 iff 5%
T 3 RS i it — 25 B T ICT AR 45 Wi
HEENAIT T AER B IS R ARG R R,
R ERHTER A BHUC AR BRHTAE 109 1] (98%) Ja)
P e 9] AMMR 125 7 i 28 5 rh S TR
e R R Y 2 R S A B 2K R A 95%
K 68%, Hiiffi26 ™ H LRHEE K . Tk,
A R, A G2 (cyclooxygenase-2,
COX-2) BeWg ML MR R E2 93k, ek
e 240 B ) B4 T RN R, ) B ik A e e i 0k
(R e, T B S 7 A 2 COX-2 41 751 AT 3 1 41 741
IR B B K ICT B B0 EE AR B R — T
T, ILRAERE S S EBE Y PICC WP ST 45 R R,
PAZ R R B HT (PD-19MRIF]) B BRI L
17 {5l AMMR/MSI-H 74 J5)## CRC & TP SEBL T 65%
fX)9%5 3 CR (pathological CR, pCR), M4 %k
AR pCRZEN] b2 88% (15/17) B¢/,

BRI BT S —EE AR, BT
HR YA T AR X B 9 F 3 A 006 o 1) ™ T 0 A R
Wi, DIRSEIREE M HAR SRS RS AEH
K BE ISR P BE A EIART, 0 ICT AR A 2
HE— ARG A B AT 2
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Flragr (PD-14050) HF dMMR/MSI-H 7 J5 &8
IR (LARC) B B Ay (% T I PR A
FE, SERLIAR YT B 12 B R B8 ] T IR R CR
(clinical CR, cCR), &A@ H 2 — L it
P FARIGIT . FEREUIAY 6~25 4~ H W), B ik
J s & Kk B, WA 3R AR S
0 B, LR 2AEIEAE 0 SE AR T — T
() L3011 R AT . 16 44 AMMR/MSI-H %! LARC £
0 FE R ART (PD-1 80 B Ba T G
SERL VIR, H o Bl # A5 T cCR,
WELERERMG, 3 h 6 4232 TR B hA 34
IKF T pCR, L CRFHN75% 0, [aIHH, — 5 [al i
PSSP 3 T 4252 PD-1 900 350 39 i B S 8 1607
UL, TEIR B BT cCR J5 e 4 W 42 4
., HSEZFARIFFINN pCR LSRR, +
MR 25~ H, PHALTE 2 4 B A (overall
survival, OS) N IChHHAFIH R 2 & sam b %45
DI ER AR R R AR 2R, AF
ARAH 18.2% (2/11) MWEBH AT TR AL, ik
I, A 27.3% Rl i O g

2 ICIZEpMMR/MSSZICRCH IR F

JUE ICTHE AMMR/MSI-H %! mCRC 1 2 523 T
RAFIIG IR LAk, el Bh Ay 7 S T Rk
(I PR B 45 5, {3 MSI % CRC {2 & 4B 1 10%-~
20% B A 55 B PE I 3%~5% B 36 R PE A G
XA K HIBR ] T ICIZE CRC VAT Py = 7, (A
5 AMMR/MSI-H B AR M i, 240 pMMR/MSS
A CRC WA R AE LA T 0 oy &, 8 T
TRy <Y igs”, FRMELE ICTAYIGIT rhakes . B
9 f K- BE SR R, 5 dMMR % CRC AH [,
pMMR #3555 A5 3¢ B T 4 55 1 40 Bt B R T 4 e
(cytotoxic T lymphocyte, CTL) W&, HiZiHEAY
T 7 40 B B T 55 () S B 0S5 %, JF H pMMR
TR 200 M 2 K TP R I R RN g2 i 5 | Tk R
T RE T 5 IMMR RUAH M B 055 2. SZ PR T8
RIS Rk Z seme vt e, Hunih R - E 20K
P38 o RIS IR YT R, LUIE &5 D R I Y
[ii] {5} 24 28 pMMR/MSS % CRC 1) “¥& " R
e, $EEICTYTAL ), (H#ZE H i AR A AL
iR (E2b).

2.1 ICIBxEfESEWST

BVDRVER SR G AT 259 vl LA 75 &t

JESR AT B ML R R, AT T ey

BITITRC S T3oh, ARG v LUl i A B i
AAVE R AR A i ) S e i /e T, R,
FEGEARYY BN T 830 ICT TR TEIRITY T %e, e —
BHZLIR I | S S5 Al (1 PR P A 31 T A 3%
PEIGSIE ) SR, ICIBE & 15 Ge Ak ¥7 OF B AE
pMMR/MSS #I CRC 1 1) Iifi K i 46 25 2R JF K
FRAR 0

KEYNOTE-651 BF5% (135 43 BA S P-4 1 i 1 4]
PR B S bR mFOLFOX7 8%, FOLFIRI )7 1697
PMMR/MSS I mCRC W7 & e vk, 4558 R
BRERTT BT RS R R H T BIARMETR YT T 540 Y,
HAIA 3541 (55.6%) B BT 3~4 HAIRITAH
KA R FAF 7 [F E Xk AT B METIMMOX i
ISIRA AT HAR M GE R, AR ITUR 50 P VD Ik B
filt A7 RNl R T BT A B B FH 24545 S MSS
R mCRC B — 2B I &2 eidse b, a4
M Al ALy A 7 PES 21 9.2 A H i —
EHHr R, =60 % BT IR ICHE I C
N £ 1<5.0 mg/L 7] GRS I B 1R YT I 52 Al A HF
A FREERER, ICLIR B ST 1
PMMR/MSS %I CRC (1) i F i 75 2 5 G- 14 4
5%, LIRS G ih A A
2.2 ICIBX&E#BmEETT

I RATSCIGUESE , 2P 1) 25 ) BE % 38 1 5 )
TME $2 5 S8 iR I7 BRIk flin, s v Ak
[A-¥ (vascular endothelial growth factor, VEGF) /
VEGF 321K (VEGF receptor, VEGFR) {5 5 /&2
TSI AAR g A R ) B A e, AR e T,
ANEAT LA o A 1 A e A A R ) o ] 2 R AR
CTL &4 . & Bl or 07K, i ]
DL LRI R 2R (dendritic cell, DC) 43
Al S AH 40 i 1) R T Al Ak, DL B AR
M2 #5255 B 5 410 1 40 B ) 3% A, PR tie
VEGF/VEGFR 2 ¥y 7 {2 it i 983 f 22 A 3 AR 3k
U AEBG IR ICIs AL ) — I AE T 259
MEK 1 1 370 76 B3 2547 g 20 M iy [l s, ] LA
ULy 1L PR et N A ek e il P R s A1 2
R e e A MR A O =, (R ERS i CTL 40
Jif 32 Y 2 4 R AR S AR Y BT AE CRC
() ICTIRYT v & DAk A 38 ) 25 ) 45 5t VEGF
VEGFR 2§ ¥ . MEK K % & £ K H 7 % 1k
(epidermal growth factor receptor, EGFR) I il
FIGE e

UM A M2, JHOZ DA VEGFR
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(1) 22 B0 A5 T 2 R U I I ) (tyrosine kinase
inhibitor, TKI), CfEZMWf KRR gk iFh =5
ARSI B ICT Y7 AL, (AR e R 2 F K,
RAEA B X — A RIS J 1) . FERHPESS ST
I, REGONIVO i B iF 52 44 i A JC SR be ik & Fin X
k8 (TKI) LA pMMR/MSS %I CRC (24/25) N FE
IAB A = £R3A77 H, SEEL T 36% Y ORR & 7.9 4
AL PES ™ A o [ T JR A — T DP-Ah ok v
Je (VL VEGFR BN F BN A F )
HGT (PD-14#157])) 7397 mCRC (1) To/I1 1l R G
g, 256 pMMR L E ) ORR . i PESF1OS 7
FEEE]T 20.0%. 6.9 H 5 20.01H 5, SRifiiJR
HEZIEWEER, L2 AR RGP E 5
LRI A 25 1 REGOMUNE 856 1, 48 f51] MSS
A mCRC /& # KA ik 2| CR 5L &8 73 22 fi# (partial
response, PR) #. FL&7E 480 BFEA A AR 111 3]
LEAP-017 i 5 () fie 8 45 R ORUE 5L, B e
(TKI) 3K A e 1) 2R 505t A BE ek 3% pMMR 5 E
MSI-H % mCRC B E R IEIRIT T EZ A0S ., bk
ZERM IR BEZ B T 25k B nsE (A
THRERR AN A LG EIR R, DRSS 2
FREE T R WA T (55 50571

RUEFAERAF i B 3 ml {3 MEK 31 i 571 B¢
4 ICI 5 IS AE pMMR/MSS % CRC 1477 H 14 1 R 3
AR PSR , FOCHLHIY R i — a5
(B . Hellmann 55 =% JF & B PFAL %5 tL B R BC &
Bl FIZR ST (PD-L1 AR 3697 SCAR M 1 Ib
IR & P, MSI-L 5 MSS %! mCRC £ % i ORR
{Vh 10% (6/62) . IMblaze370 J&— I 52 Wi 11 %8 K
() TILIDD I AR 6, A 7 Bt 7.3 1 H IS5 AR R
1A AT ) Bk PR I AN BE S i =5 H R JE AE MR IR 1
MSS B mCRC & Y OS #h 45, BRI Bk BT I
S e i W T~ 75| B7 S EK V@ o | 9 e )
OS/3 i} 8.87., 7.10 28511 1),

FE MSS ! CRC 1% ICTHR & #8 17 36 7 1 11 AR 3K
g, AT EGFR M50 19 77 G 0% LR s o )
SR, ET SR — B T R 56 A . T —
IR TRV SR JE A P 22 5 ST RN gh R G
PUIGIT MSS %I BRAFV600E 2875 () mCRC 22 4= Al
FPRCA VLI ARG 23 451 ] DA S5 107 ) S
Y B\ % iR M 45%, DCR 1 95%, i PFS#10S
G TA R 1144 Bl KA LCCC1632
F9E R — TP A JE AP TBCA DL AR BT g sl Al
JCEHT Y I RS, 49 4 AT PEAL Y KRAS

NRAS. BRAF 7/ MSS I mCRC & 12 A 2
Nk 35%, Wi PFS S TAH, X—45R T
RAS 74 B S 54T EGFR HLZG3RY7 I, /R T
ICI ¥k & ¥t EGFR 4 J7 £ MSS # mCRC H ) A
B e
2.3 ICIEXA ST

T AT LA A G I e, i ELRE A%
aok 1 G e e 240 LA S B L i A TR ER
%, DROE T E AN e T A 2 R L R HE T
JibeE G e R VR, AR S VR Y 7 I AT AR i
KA BN & PMEVER ' ICTIR AT B 7E
PR ZRIR RN RS E N 20 i 5 SR P e v
SCERE S, [HHAECRC, JiHJEMSS A CRC HY)
LS AT PR AT T TR B AL G AR I Y S
Parikh %5 ' JF & T — T4l A T 40 5] pMMR/MSS
I mCRC & B WG R IE, LAK IR o7 B A A
VEAR BPT A R FR e M R A R . 45
R, BRAIRITIN 27 B35 1) DCR F1 ORR 537 K
37% F115%, {37 PESF1OS435 k1 2.5 4~ H #110.9
MH HAEENE, A50% (20/40) ME#HEH
T 3G EEEON, HE ST L MK
JEYE . A D& R L A I I R HE e R H DL o
VOLTAGE-A f&— I PEAh g s A e s bt B Al by 7
1 JR R e ] CRC Hrl Bia 7 288 5k ot
7 37 5 MSS R # H A 30% 15 %] T pCR ',

3 MYEEEECRCHRIN FH

JEg i H A — AR ST R B e T, A
EEFTI SRR S e i i N FE A RE 4 RSP b B
Jo, IRV REAE 5 | BT XA B ) B SN
K4 o g Jm R R U U 4 Mg (tumor-
infiltrating lymphocytes, TIL) 7K, i & 2
] R IRAR R A B BRI, O HoTSE s
WV T o e 2 TR AT 43 A e A G
PrJ (tumor-associated antigens, TAAs) FlARE 4R
SPEPUlE (tumor-specific antigens, TSAs), Hij#&
SRR R 20 M T A e R AR I BT, R
JRHT )5 (carcino-embryonic antigen, CEA). EGFR
5 MG & RO ETPUR, 18 SAEME 4 b R
KR Y, T FHIF (whole
exome sequencing, WES) Fl RNA #ll] ¥ (RNA-
sequence, RNA-seq) SFHARMY LI, ANEA
MR A, PR T AR T R Y
=518 (B13) . #Z HAT, Mie e g o 240 g
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AR, W5 N B AR A FRE B A
FAYBARNZEN (K 3) . MR A CRC
(JLHJZMSS I CRC) #24L T A Hir st e in v iy
2, (AR F TME Hh G e i il P22 0 e 5 o 1 45

Jig 221

—————————

JEPR BT, FCELAR A PR IS FH RS o B R At Y
Wi R B W PRAFFFE IR E L i JC B v 9 T
CRC YR RE R 1o

QDX
AN N

WES + RNA-seq

TR AR

Fig.3 Classification and preparation processes of tumor vaccines

E3 PR eEr Y EME EFiRiE

3.1 ‘AR

JidE B 28 75 Y7 R S 1) A 8 1 R AL HE DC g%
IR A0 E 1 o DC RE 5 MR R P SR ER AT
JEIMEAAZ AN, Zead R A - Fn i b (Bt
Ji KB R AR IR A ) MR IR SN BRI I [ 4
B, UMEBDC s KPR e 2 URe Sl 3 sl e
PERRETE (K3), B b, DCRET HA TR A i
JEEEME, JTAERTS R S0 o SR R ThoR A T —
FE BT, {HAE CRC A9 Il PR A 56 8500 I A8 B
RO BN — I LI R IR, 28 4 F & DC
PEW A ST I mCRC 5 1 HP 3 PES F1 OS 43 51]

F2.7M624H, S d XRG4 (24 41))
2.3 M4 74 A Tegeitae2zm e o —ik i
DC #£ 1 B4 ICTZE MSS %! mCRC 897 H i3 [\ 74
PG RIS, T AT oA 1% (2/19)
(1) 8 TRt g B AT 20k, BRI I
PESH314MH, OS K122 H ™, XS KB AR
AR IRZE R, "TRES DC By ER TR . bt B
VEPE . PN TR BB TR AR A O S T
iR AT B8 Y 7 R I P S 3 s 240t ke 4
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Fig.4 Preparation processes and related cytotoxicity mechanisms of adoptive cells
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Abstract Improving the prognosis of patients with colorectal cancer (CRC) holds important clinical and social
significance. Immunotherapy is an emerging therapy approach for cancers, which mainly include immune
checkpoint inhibitors (ICI), immune vaccine and adoptive cell therapy. ICI have achieved good clinical translation
in treatment of metastatic CRC with deficient DNA mismatch repair/high microsatellite instability (AIMMR/MSI-H)
status. The application of some ICI, such as PD-1 inhibitors pembrolizumab and nivolumab, in this type patients
have been approved by the FDA. In addition, numerous positive results are acquired in clinical trials of

neoadjuvant therapy for resectable dMMR/MSI-H CRC. These results greatly bolstered the exploration
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enthusiasm of CRC immunotherapy. However, the proficient DNA mismatch repair/microsatellite stability
(PMMR/MSS) CRC, which accounting for the vast majority in related patients, hardly benefit from ICI therapy.
Various combination strategies, mainly including ICI combined with traditional chemotherapy, radiotherapy, or
targeted therapy, have been attempted to alter the “cold tumors” microenvironment characteristics of pMMR/MSS
CRC in clinical trials, whereas no breakthrough results were reached. Theoretically, tumor vaccines are ideal
choice to break down the barrier of insufficient immune infiltration in solid tumors. However, the outcomes of
related clinical trials in CRC patents are not satisfactory, and partially due to the weak specificity of the applied
tumor-associated antigens. Clinical studies of adoptive cell therapy in CRC are also actively underway. The
favorable efficacy of tumor-infiltrating lymphocyte, cytokine-induced killer (CIK) and dendritic cell-CIK in CRC
have been confirmed, while the CAR-T and TCR-T therapies need more exploration based on screening more
suitable antigens and optimizing engineering design. In this review, we made a summary based on the mainline of
clinical studies related to diverse immunotherapies, so as to clarify the progress of CRC immunotherapy and

provide bases for exploration of better treatment options.
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therapy
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