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Abstract
Colorectal cancer (CRC) is a common digestive .
. , No. . . >
147A0184; No  tract m.ahgr}ancy. Tbe complex genetic
S15024. mechanisms involved in the process of CRC
development leads to extensive molecular ’ CRC
63 » 637000, heterogeneity and various molecular subtypes.
() . Zhoutong0088@163.com As a consequence, there are still about 40% of
- 0817-2262419 CRC patients who cannot get more significant CRC
survival benefits from comprehensive treatment
:2017-04-11 L
. 5017-05-14 cor1.s1st1r1g of surgery, chemotherapy and
- 2017-05-22 radiotherapy. Immunotherapy, as one of the
:2017-08-28 emerging strategies of tumor therapy, has
become a hot research topic in recent years.
Some monoclonal antibodies have shown
Molecular heterogeneity and significant survival benefit in the treatment
immunotherapy of colorectal of CRC. Therefore, understanding molecular
cancer heterogeneity of CRC and its relationship with
immunotherapy is expected to provide a more
Tong Zhou, Li-Fa Li reliable treatment strategy which can improve
the clinical prognosis of patients with CRC.
Tong Zhou, Li-Fa Li, Department of General Surgery, the . L
Affiliated Hospital of North Sichuan Medical College; ~© The Author(s) 2017. Published by Baishideng
Institute of Hepatobiliary, Pancreatic and Intestinal ~ Publishing Group Inc. All rights reserved.
Disease, North Sichuan Medical College, Nanchong
637000, Sichuan Province, China Key Words: Colorectal cancer; Heterogeneity;
Supported by: Natural Science Fund of Education ~Immunotherapy; Monoclonal antibody
Department of Sichuan Province, No. 14ZA0184;
Research Project of Sichuan Medical Association, No.  Zhou T, Li LF. Molecular heterogeneity and E1@) 45 4% 44 &

S15024.

Correspondence to: Tong Zhou, Professor, Chief
physician, Department of General Surgery, the Affiliated
Hospital of North Sichuan Medical College; Institute of
Hepatobiliary, Pancreatic and Intestinal Disease, North
Sichuan Medical College, 63 Wenhua Road, Shunqing
District, Nanchong 637000, Sichuan Province,

China. zhoutong0088@163.com

Beishideng®  WCJD | www.wjgnet.com

immunotherapy of colorectal cancer. Shijie Huaren
Xiaohua Zazhi 2017; 25(24): 2187-2199 URL: http://
www.wjgnet.com/1009-3079/full/v25/i24 /2187 . htm
DOI: http:/ /dx.doi.org/10.11569/ wcjd.v25.i24.2187

(colorectal cancer, CRC)

2187

2017-08-28 | Volume 25 | Issue 24 |



B4 44 78

(micro-
satellite instability,
MSI). CpG

(CpG
island methylator
phenotype, CIMP)

(chromosomal

instability, CIN)
CRC

(monoclonal
antibody, mAb)

CRC

CRC

J3aishideng®

WCJD | www.wjgnet.com

, 40%
CRC

CRC
CRC
, CRC

© The Author(s) 2017. Published by Baishideng
Publishing Group Inc. All rights reserved.

: (colorectal
cancer, CRC)

l

CRC

2017; 25(24): 2187-2199 URL: http://www.
wjgnet.com/1009-3079/full/v25/i24/2187.htm DOI:
http://dx.doi.org/10.11569/wcjd.v25.i24.2187

0 515
45 H ¥ (colorectal cancer, CRC)/2& tH F-E
W B N LR e 2 —, 3 bR AT
FRUO AR S IRIE B R, 20124 4R B R CR O
HE 13075, I HIHNCRCHE T 95 1 15 1% 69
T3, W AE & A b b 23l o S 3 A A
Fani, pEH R EL G KT RIPEOR R, AT
STAGE R AN Wiy e DL B N 1 465 46 22 8 A 1 a2
IO, HA B AIBET 238 S I W A&
AN ARk, TR IEYUR . S0 B A
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R IR B HEALARLE B, I BRS84S
PR i A 5 SR AN AR 25 S, AT A R
W bR VA 7 1 B AS . SR AR, A A
Tl B LA R 4 2 I CR C B2 — b S o
P95, LinnekampZ5!' "G\, CRCAMYAZE i R
DA PRI T A — B 2R, R
FARITVETT 1) B ABAFELEAR KA. FEALI,
SuzukiZEPHF R R, ANEFCRCEE TR
R 3 2 AR IR P S L IR R R R 1
TEAE, MU BE S ECRCEE I R it EANG
FYHEL, T H A BT B8 51 R TC i T (4 i e e
AR, R, TR HTCRC S i TE, Ayt
TRIT G5 BB T N AT S S AR A BN
HEL R S X A S AUk O 7 45 AT A
IR, AT 7 2 14 1) 1R C R C 43 5 R P g s
ESD Y E O =S (=1 )AL

1 pESRENEER. AR5RD
FLAE191H 20, Virchow! st £ 4 W 42 31 b 4
E i NI A o 1] ) =) e e o W b =B
PERIAH GBI 78I TE 2 3 et . 2201 42504
R, Makino®E!" Vi ik A% B 40 i 7K SF 9 40 i
T SRR R S50 1 I 1 RV IR AR ) T
REANIBAE e o v, AT TF RS 1 b8 S o 1A 7
Mg . 24 E, MHHRE! i
B b Rg PN A AEAS (] ) e 4 R B, HAE B0/
PE, T 25 PR 72 BE ) 77 H3 A B AR A
K, W FCE AT R S o 1 KT S A O
BT RS IR R W EAR 7 E Rk, b
KRASFHEK . BRAFF A TR AT € Bl
(microsatellite instability, MST){E {83 5 i 14 7
BSOS R AR I B, DA DR S A e 2
FAFT e, ARG AT R R A T
SR R, AN A ) e i fE i 1
TN ) s e T gl
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e Lynch4Z&1E Lynch#H4RSTE BIAMEMSI CRC CMMRD
MMR MMR
(MSH2 MLHI1 (PMS2 MSH6
MSH6E PMS2 MSHZ2 MLH1
EPCAM  MSH3)P*! EPCAM)
MMR 2™ MMR BRAF "¢
(MLHI PMS2
MSH2 MSH6)
EPCAM 3'
MSH2
MMR MMR  (MSI) MMR  (MSI) MMR  (MSI) MMR  (MSI)
MSI CRC: : CMMRD: : MMR

MG T2 KT R AS R e A8 AT & BT AL
L AR T

2 CRCH 3 RERIEHIF= A
b & B N AN F 7T 3 4 C R C 4 1 7 o M N
RAWRE IR, HEIRZEN 51 7R
PR A2 2 22 FOL ) B0 B R 738 A 32 11T
g SR SO [ 3 A R S SRR E Y,
H g LA 5 (HMSTR B4
(2Q)CpG & H ML A (CpG island methylator
phenotype, CIMP)[{JHHBL; (3) Itk A e
(chromosomal instability, CIN); (4) At F i &
EAREEAE SR RS
2.1 MSI CRC W
(mismatch repair, MMR) % 4t & 164 &% MLH]1 .
MLH3. PMSI. PMS2. MSH2. MSH3.
MSH6FIExol, AT BRI — Rk R e 5
DNAH7, HH 5CRCH A I = Rk
AFEMLHI/PMS2FIMSH2/MSH6™. #R1fi, 24
MMRZ 485 2 — D) R sk = 8l 2k T 8L
RGTHREA BN, 5lEM TR R, Wi
NERERSR, 31 BOR LA fasE, BEMSIZR AR,
201 22904E 4K, TonovZ P EE VR B, K4
15%[fICRC 57 EMMRIR A2 B bE, HEm S8
MSI. Fifi & B 588 M S T S AL I AS Wi A
FRIE 723 I, MSTH R A ZAECRCIIAN A
B AT AN, Hd T-IMMYCRCEFEMSIE A
FN15%, (H LA H W, 1 IVHICRCHI K
A AUAAY%-5%4, IR H, A IRHEMSTIR
A ECRCH A3FIAR AL, B =R IAMSIT
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CRC(MSI-High CRC, MSI-H CRC), H# 53
Fric R FasE K F30%-40%; KEIEMSI CRC,
HAFR AL TR E N T30%-40%, LLREA
R AT B AL A 5 A2 58 (microsatellite
stabe, MSS)ICRC™. JT4EK, CarethersZ™
FChen PRI R A, A 54 LA K
MSIFE A )2 57 SOBMST CRCiE—41504 K
FRPHEERD).

MSI-H CRC 4= #CRCHI15% A A, Hor
FEAE BRI KK I LynchZi & ik F L
RAEMST CRC™. LynchZi&1E, NARis Lk
B PURMECRC, ZEHMMRARS HMSH2,
MLHI. MSH6, PMS2FEPCAMFER (115878
g, R WA YECRCLEGE, 444
HBCRCHI3%-5%"". Stoffel &1 7t %, Lynch
CEEAE S B H R JENCRCI JLR B — BN B
BRI B i, 2B R PR 50%-80%. It
Ak, SHUR A LL, LynchsE & E 5% BE L4
Fodie v IR R AR RS A, HL7EH 4% FhE @
RN, AL, AORER MR I
Y™, AR, LynchZi AL 2 B A e Hg e
RIUCAMSIFIME—CRCEE. Hil, Bk HEMSI
CRCECRCHEE I HER LM —K, He
HCRCHEFHM12% 4 4™, Bk EMSI CRCHE
# B DNA MMREERAMLH] JE 3+ X 383K
EYERGT L 3 Ak, HBRAFYV " H 80 5
AR L 5 — AN EEURRE, 7RI 40%-50% 1L
RIEMST CRCARA 3 R B, 5 S H AT
FLNER B, MSTRIRE 2 HUR ECRCIRTT A
T VPR 1) B Z A A &, I SRR IRIR ST
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A RE R, kAN, MSI-H CRCAEZHZ%E BT
ROTHEED, TEERE, IHAF “w
B ECARE” W b Rz bk EL AR 45 R0 b Bz P bk 2 40
NN BB 77 A5 S5 1 285 £ 5 R 1) 88 o 25 J
R SR, B AT TS #E X T MSEIRATECRC
G AT BRI AN TS S5 7 T BB VE IR AN —
O3 KT, T Guastadisegni %Al
WebberZP Meta /7] LR B, MSS CRC
BHBMST CRCHEE A8 M LS -5 IR 15 g
(5-fluorouracil, 5-FU)FERII AT 77 2 3R
%, e %2 5-FUMLYT J5 B A KA T
A AF RS AR A AR

2.2 CIMP CRC KEHF T TE
B, NZRIERZH 5 00 S KT DN A R AL,
Hx Fofr BB AR AS X T 4EREHLAA IE 5 Thie g
FHREME. S8, BT KEFDNAF A,
SR P A 4h, NI FIA A SRAEE R 2 1 LA
TEDN A F LA BEARD N A FF AL A REAE (4 35 [A]
XK, BICpG H#E(CpGs islands, CGIs)™.
WFFEI IR, CGTsHH s i A% HF R 1) S R
AL B8 5| G e H 1 D R ) e DUBR, AT
BERE T . I AR, Bl X R DN A 2
EUENLHR R FIABHRN, RILLLZ SCGls
()32 B N R E R CIMPAE7E T K 4
15%CRCEE 1, I+ HHATRE R CRCE A
F L 2 1,

HAr, MR¥ECIMP A H 5 fb Ax & 5 A
(CACNAIG. IGF2., NEUROGI. RUNX3.
MLHIZE) W E, FREITRHCIMPRAT T
FLWE 15325, BICIMP+5CIMP-8CIMP-
high(CIMP-H). CIMP-low(CIMP-L)‘5CIMP-0
SOl TR, R ot T R bR
R B A R — e, vl e D 224 B)
2k, DR 8RN JG Bt T 45 RN R S
PEXT A BT R AN R (1 e R 0%,

AR, BWFAREATA T CIMP CRCHIIG
PRI EREAE I DR AR O LU — 3. 5CIMP-L
CRC. CIMP-0 CRCE(CIMP- CRCHHLL,
CIMP-H CRCE{CIMP+ CRC I RS BRI 3=
B L. R 2 AT gE
Kotb . ZrE. m/KPMSI. BRAFY™
RAF . BPAERITPS3. Ge ik fase LR 4
FIWNT/B-cateninfs 53l #Z7; iiCIMP-L
CRCHICIMP-0 CRCH3 7| AKRASRKRAZFITPS3
FEAARFAET AR, H AT T CIMP CRCIH

WCJD | www.wjgnet.com 2190

TR YT ISR T 7 450 (4 A DG A 7t 45 S 4D
HA—HL 2O ORI, AR
25%-60%HICIMP+ CRC i # E I H =K F (1)
MSI, X T TFMLH]I DNA MMRA: K A8
WS MLHTE: 5 3 X AR 40 I DN A FF 4k
M sRUTER. 5 Z AR, JLF70%-80%IMSI
CRCH] LLH P FCIMPHIAH FML H1EE A 1
FEALTT BRI IS, KRAS. BRAFZECIMP
CRCEFHIRYT R BTG (K 2 57 b 3y v 3
HEPERAY. B, BidTuoE ™ fiMetas H
KA, EIECIMP CRCE#HAHLL, CIMP CRC
TG0 A A R A A AT R R R T
B, TR AT ORIGTT Al 3G 04 Bh
AT RS T AE BB INCIMP CRCEFH 417
25, BEJE, ZongZE BRI TiaZE o I N 295
147 5 AH IS 78 SCHBR P AT Meta s B 9%
i, CIMP-H CRCE{CIMP+ CRC & # % CIMP-L
CRC. CIMP-0 CRCE{CIMP- CRC## HAH
ZWAELER, R HTIE I, CIMPIREA
G ZMTRE R S A2 MR E S
PR 2 —. B, i —BR A FECIMP CRC
FIAR ML, 3 ACIMPIR 2543 K 2 AL T8 it 1)
Al AR R A4, IXAECIMP CRCH i 14 L K&
FHIRVA YT HEWE T 5T A9 oG E B
23 CIN CRC CINZE N —4
B — A2 A AL AR AR o e B R K H BY
SR — B R 4 RE, R ERECN
GO AR )2 KRR A MR S 1 %
% (loss of heterozygosity, LOH)f 34 % £
H RS SIR B, CINAMY A K 2 HN I
i PR R 2, R R R R AR R P T
B R, 7ERREE BT s P I ki
F P S S S AR R R T O IER. AL,
Grady25 " HRIE IR BH, CINZ 45 fe th o 22 5
1) f5 L) B DR 2 AN R e R 2R A, R AETE K4
80%-85%FICRCH, H HIXLECRCHyFR A &
AEMSIELMSS. Ht, CINRAURNAECRCE
AL ORI T R B X, i H A TCRC
T R AR T RS IR R B 2
REE,

fECRCH, CINZFHAPC. TP53FI
Smad4=5E 3N N B A A3 DL E R — AN E
BIALEIE, 3F H 3 FearonZ B B 5 K B, &
BEICINGR R TF U TAPCIHE P 3R 15 1k 58 48,
BE 5 H B0 B0 JE LK R A S 1 984 B0 UL K 41
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%3l MUl ERIR
hRod hZwilch hZwl0 Ding Bub R1 CENP-E
MAD1 CENP-A CENP-H AURK Plk

DNA XRCC1 OGG1 MUTYH

MRE11
MMR -

LOH 1p 19 49 59 8p 99 11q 14q 15q 17
p 18p 18q
APC(5021) KRAS(12pl12) TP53(17q13)
PIK3CA(3g26) TGF-p(3p22) D4S3013(4p15.2)
D4S405(4p14)

LOH: ; MMR:

i LR TPS3 (0 s, HET AT R A —Fh ok
PEOEMEAE R, R Wk, HardifF KL25%1)
CRCEHZ HFAEHAPCH N )54 8 LOH,
MAENTECIN CRCER B TE Bt F v b 58 38
eSS A 3R 2, (R, A SCIR HE A 52
WFFEP % CIN CRCE A (177 A ik AR 4T
B 45(FR2). SR, £/ MACIN CRCHEFH
RN HA— B IRSLAFLE, AR AT TAH B2 8] A]
REAC SR 2 BLI S R 4, B S 4
ZAFICRCH TR MR = 2E, i S ECRC
SR XIPRIT IR LA R TG 45 R 2 . 2l
WFEPT IR B, CTNRE S {2 298 41 i ¥ 32 i 4
KA AR LR, SR AS-FU BRI 0T
Mif 251, Fe& 53 CIN CRCEHE A BT 4
RS AR E A7 5. AR, B4 B 7215750
N, CINSCRCHEFHA R MK TG BA W%
L2, R AN BEAE FH CRC R (1 1L 1A e
br, HFE{ERisquesZE" IR ST IE K I, CIN
CRCEHHAECIN CRCEFH HA FIF IR
TG, iR e R R AT REFE T (1)CIN
R SALH 1) 2 FEVERT A 4%, (2)CIMP.

MIS BA R HAth A L) 3 2 1 1#% 2 1 CIN CRC
I3 FIEAY (3)CINA I T B LA K 48 i {128 X )
ANFISE. AR BRI S, XRFCIN CRCEAHE
T (1) T3 26 A7 RS A4 AR A7 26 IR T 4R T8 8
E R %, I HiEid WaltherZ" f{ Meta sy
BB, CINIHf Re % 3 5 DLS-F U B ) 4L
SYT 251, 3 S ECIN CRCHEFE HKE I R TS .

3 B85 5CRCHFHHAM
3.1 IR, T HREN
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NE5IE B 45 i IR 2H 23 5 o5 IR R TS A
FHEVI RN H LR, G iny T BV Reis 24K
BB T AREE ST . TBUTIINAIT T3, S
I ZLICRCIATT HEmg . LR 7 R B,
CRCEFReW BT HAKNFasL, F A KR+
BIFIEIEZ, A/ F-100)308 R FE LRk RiE
B R, BTk A PR g R Rk
N R AT IR E 0 AR AR T, S e G
B RSEVE, FEUM R A S e ki, AR
BE B B e BT B R . AT HED, CRCIIA
JoT R R — P SR e, I HH R 2R
FR) 2 e O R A 3 00 i A e 06 ik e A kS
B 7 EBICHEEE.

TSR IT & — Bl B AE 51 K i R G0 b
Je " S ME BT J R ik e 44 i o ) AR AR R IR 9T
TiikE AE20114E, CHRY A1l pR e 27 2%
B) TS 4N “Cancer immunotherapy
comes of age” HIPFIRSCE, Tl G 6 7 i m]
BE LI IR S R [ R B a1, 312013
H,(CRFE) A8 AR U S v T T PRIk
R BERL S R 2w AN SR IR T R A
AU R TR T NS R T I B
T, OABREMIREE . 4kt ez ia 7 fl
H g FE BT (monoclonal antibody, mAb)TE Py ()
K RPEIRIT JVEGR3)ECRC B h R R M
3B N, AR S B X mAbFECRC B (15 FIT
FUHAT FE MR, B B4CRCH T Rt
5551097 IS ERE R,
3.2 mAbD CRC i
Emmons%5!" ¥ SCRRIGE R W, 4t 57 E 4R
mAbSE P HH-CD3 T 19864F 4 K [H & it fl 2

2191

i REE

CRC

CRC
CRC

CRC

2017-08-28 | Volume 25 | Issue 24 |



B2 @A

JRaishideng®

® 3 ERESHANEEXNL

%51 B3 YERHLAI BRBRSEARF KR
131 o
|
T CTL NK
, IL-2 IL-4 IL-12

IFN-y IFN-a GM-

CSF .
MHC
mAb

CIN CRC: s IL-2/-4/-12: -2/-4/-1; IFN—y/-a: —-y/-a; GM-CSF: -
; CTL : ; NK : ; mAb:

® 4 ZEERNIBYERSHE CHBERTEEHENSRENE

MAbR#R {EFREER YEFEALEI JENIE DELMH
(cetuximab) EGFR EGFR EGFR
CRC(KRAS )
(bevacizumab) VEGF-A VEGF CRC (
)
(panitumumab) EGFR EGFR CRC
(aflibercept) VEGF-A VEGF-B 5-FU
PGF
CRC( )
(regorafenib) VEGFR2 TIE2 CRC
(ramucirumab) VEGFR2 VEGFR2 5-FU
CRC
FDA: ; mAb: ; EGFR: ; VEGF-A/-B: -A/-B; PGF:
; VEGFR2: 2; TIE2: 2, 5-FU: 5-

Y% # R (Food and Drug Administration, FDA)
fvtEsE H T8 B S S G TT. B30
ZER, HFAREANImADIAT T ABHRN IR
R.IEAER, CHBIE30MmAbZLFADHEAEE
e Ry B, 9 HoAr e i . bk TR DA
J CRCEE G MR IR IT H BUAS T AT S b Ak
#OL AN, AT A G T HE A I 350 mAD
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Kb AN [ B B B I PR RS . B %2 20164F
&K, ZFDAMHAE L1 Hi@ T CRCHImAbL A
6Ff, oo Rk E TR (3R4). SR,
AR A IR R U 0 R B e AR KR T2
& (epidermal growth factor receptor, EGFR)F!I
178 P J72 A= K [Rl-F(vascular endothelial growth
factor, VEGF)%5 NEIA 2 ImAbAE F #E 15
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3.2.1 EGFR : BFFE R, EGFR AL
H TR E SWBRECRCHRER BT EAE
MR, I B8 % P/ NEGFRIM
PEmAD, HHAE H BB & AT I REfEEGFR
FHE (1 5% 72 11 CR C B8 3 Hh U1 R B IRR T 2K
aal GBI T R I, R
PECRCHIEGFRIGITIEFEH, KRAS. NRAS.
BRAFHIPIK3CAZE I RA LN LKRAS. HER2
MEMTR)Y 455 JUR 4 1184 22 OB o5
7 PR BB PUR N 25 7. 9 B SaltzZE
IARE R, HAT R A KL10%MCRCEE K
A5 ER T AL F R O, JEAETE % G
PRSI IR YT J5 3R AT B AT 1 25 W 0 L2
SEA IR TE I AR U AR S A A T . DAL,
BRI IR AR AE V% BT 25
PENLH T BVE L, 5 T A [E) 31 0 AL i e A% 1k
CRCIWIRIT BAF I otk

3.2.2 VEGF . VEGFZ %+ 244G
VEGF-A. VEGF-B. VEGF-C. VEGF-D,
VEGF-EMfia fit A K, MATA RES F i
I E A 2 VE GF R K 7K P38 37 48 L& A
W 2B B, 34 e 1 A T R SR A i B G
WU IR AR S VEGFE & I E 4N IR
e L g Glhufl, HTfliAe T4 VEGF
5HZAVEGFR-1F1VEGFR-2 ) AH EAE I,
AT L BT 3 A I AR R, PR AE C R C AR M
il I8 () Y6 T R R B T A AR NP 2
O 7 IR B, ZECRCEF EITH, N
BB AT 5T L, T2 —
LR IT IR S AR T A R S G VR T A AR
R, R H AR JF B DR B A i 2
IRl 2B/, BRI A A 9 1 4 468 0 8 T DA
K (A A b4t A AT A i Meta 73 Bt K
W, VAP S T FE B IECRCI Z4ERR
TEIT RS B R R 1 T A O A A A
TE3, HER I 2, 78 M H DA S i) 3
g W, A LR B W iE 2 fLSE I K
i B 48t R e 2 A BT R R &
HAMEE A R R Y Bk s, Tk
FRHEBIACRCH S 4 Rr iy h KI5 H =
B R SUMAA.

4 518
Y IEIRITAE ACRCIBIT AR L 2 — 4R
RIS T KRS, IF B E58 0 m AbTE RE
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CRCIIAYT I T W 8 A A7 34 25 4R,
TS SR AT AE — 26 ] 0 D) (0 75 ZERRATT 24K
RiER: (DREREX & —MCRCH 1 7 B AL
il i) s — e A M) L BRI 0 A T BURIVT
FIRRAE; Q)W B 1ICRC A 57 R AL
BT RGN BT HA, Wil e —E4#]
FEHb S TR 0 07 %5 () W ARFECRC AT
R 22 il et — B KR isr . AT
MR R YT S, R IRAFAE T 2 0 R e
il e, ABFRATTI IR BRAS S IR TT K AN R 43 1
P P CRC 7 SR B I BA 1 A Sk
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