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(R BRI BT E S R, T3 315211 M BE LA 45 — HHREE B, M 325027)

HHE 45 1 9% (colon cancer, CC)Z—Frw JLag Bt JE, L& mFEFRTEY LBEATT.
ARIEIR 3 AL E , CCT o A £ ¥ 45 M J% (left-sided colon cancer, LCC)#= 4 45 ) %% (right-sided colon
cancer, RCC), B4 /£ 6 RAFAE LRI E B K £ 7. 10 255k, LA A M) FH ARl B HOR 89 £ R,
W% 5 B ATLCCARCCH FHFAEF RIS £ F 49 AP R M KA S | i k48 = &4 U 5
¥FHEEF. EIXAEARRE. AR KA. mRNAKRA. DNAT A, SBEMIRBL. A5 T
TR A B R IR 6 97 X IUAS T @ R I8 R LCCARCCA AT 4 fEFnib J7 £ 7 Loy BT it & .

XiiE Vg bR e, 2 A o TRHE; SRR

Recent Progress of Differences between Left-Sided and Right-Sided Colon
Cancer on Multi-Omics Molecular Characteristics
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('Department of Preventive Medicine, Ningbo University School of Medicine, Ningbo 315211, China;
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Abstract CC (colon cancer) is a type of the common malignant tumor with high morbidity and mortality.
Based on the anatomical location of primary cancer site, CC can be divided into LCC (left-sided colon cancer) and
RCC (right-sided colon cancer). There is a large heterogenicity between the patients with LCC and RCC in clini-
cal characteristics. Due to the development of biological technology and sequencing technology, more and more
studies have been conducted to identify the differences of molecular characteristics and microenvironment be-
tween LCC and RCC through multi-omics approach during the last decade. And these findings are used to guide
the treatment and prognosis of CC patients. This review summarizes the recent progress of distinct molecular
characteristics and treatment between LCC and RCC patients from the views of gene mutation, gene expression,
miRNA expression, DNA methylation, immune microenvironment, immunotherapy and consensus molecular
subtypes.
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4 i ¥ (colon cancer, CC)/& —MZ I B, Bk
8N 2 WL 13 A% 56 22 )2 T 238 AN W SR AR T 5 kS 1) S
& . i GLOBOCANI fi 87 4 7, 20184F A Bk A5
CCHRHI180 )7, LT 5186 3, A7 J& i W HE 55 =17,
JERESEIR 28 A, FSE b, CCHAR —FIH—1
Jht, JLHR R AT A A I CCHRA R 5 i,
AT DATE BT P PPAS TR 8 2 (e e o AR 51 22
B, R =02 —fd . il FFgln
IR 45 9 160 e 4 e SR 7 Y- 45 W o (lefi-sided
colon cancer, LCC), M &K/EEHE. B 4.
JFF bR Sy = 43 2 R 8 i %) s I A e SOR A
46 179 (right-sided colon cancer, RCC)™,

LCC R RCC & 3 1 IR & B A7 75 58 K %=
5to WIHELVACIZEPW 5% iR, RCCEH B £ T
LCC(83.2% vs 16.8%), HRCCHEH L2 T
P, MAELCCH MIAH ¥, RCC & 1T 14
& =T LCCH [(61.90£13.79) % vs (60.39£13.23) %,
P=0.035)]". ttAk, RCCEH 1A A FLCC
BH 84 Hvs 234 H, P=0.011), Fljs . 4
ZUEJ7 M, LCCHE F RWE BA BEREENE
R BBIR AL G810 95 Ui IR IR 98 (traditional serrated
adenoma, TSA)', Jf-7& F AR B v DL i &5 17 65
KA KRB . TIRCCALLAN 2 A0 & 4 U R e
/12, P (sessile serrated adenoma/polyp, SSA/P)ak %l i
PRI, 3Tl R A T e U 38, A A 3 W S A
SHRIM, XWRARCCHEREMERZ —. BT
I R I 2 b, T A7 - 25 1y e 22 TR) P e 8 B 541
FEERKESR. OA ML R ER, LCCHIME
B 1 TRCCE, SRITTRCC ) Yo B I T R E 20 v T
LCCY, ICD8" Ttk R4 B 5. /oAy - 45 Wi 2 [
TP 58 1) Jr o A A 2 5 B0 7 oI I T fS AVR T
JRNE [ 22 S0,

LCCHIRCCA [Flfe PR 7% 1L 1 e AR AR Ji PR AT
oK B AR A5 2 0 B ARIE iR 24V . ARk, Bl
D FHEARFMFHEARM K, 225
AT e A 2 45 e 22 e BT T AR O BR 22, 3K B 4
% B} 7 LCCHIRCC AR A= K & AN [R] 43 7 ML, 30
SR TT PR T IR IR TR IR . A E
BENFER FEAF . FEH K IE . miRNA(microRNA)ZRIE |
DNAHBEAL . S onts . %iair LA E T2 4
SRR AL (1 R 43 I LA £ SR [ BHLCC
FIRCCHrF 2 57 K w IR IGTT I Fidt e

1 BERERE

0 gars 5 DR R0 110 s i [R] 10) 5% 38 AE M98 K R AL 1
rh I N A (O, IR A e A e T
EAE S, IS8T MR AR EN. A7
UG RIT MR ORI 2 7. Qe ik AR E
% (chromosome instability, CIN)Fl il T & A Fa e P
(microsatellite instability, MSI)J& P Fft 3= 2L ] 18t ££ A
FoE M A

CINAZ AR S A4 JihRg 1) S LR AIE, B 2290 241
[ Qe ik oy B R T 3. KA (75%) LCCRE# A
A CINFHE, TIRCCHHE HCINH 530% £ 4. CIN
VY B8 ) B — AN B PR AR AR R A AE R R A
S A 2 [X] (adenomatous polyposis coli, 4PC) I, APC
FWntI& 12 1 EZ GO AT A T, 2 B-cateninfF R R
GRS 4y, PR Wt S 4 B-catenin ) & H
B fif . APC— HUR A RAZJE, 4 F 5 B-catenin
et fifp s 52 5 WD A7 AE B B, UL 8 (1 B-catenin gy B 5K
FELM 5T b I 7% 2 4 o A% b DASOE e 5 X 7 TCF/
LEF(T-cell factor/lymphoid enhancing factor), M 5]
HEL C-myc 5 R 5 g Kk IR IR0, S50 45 W 36 T Kk e
Jl e B B L, X RCINR AR I R . 4CIN
AR 3 e BB ORI B e A L 3 ) 75 R KR AS
TP531) RAZ A 8q e (oA 7% A 11 6k 2 (loss of hetero-
zygosity, LOH). 1M £E /&R 7> CINS &, IR R
HIUEE -3-3 6 & 50 A(phosphoinositide-3-kinase class
A, PIK3CA)) TR 0 W A= A2 Frbeg e S, S04 g
B AR R . I N TCGAZE A 2 CCRAE
W34, BATRI, B T APCHITPS3, RCCHICINIE
TR R R FR ) T LCC(R ). bt TEIRIE,
APCHIJiJ8 & A p53(tumor protein p53, TP53)[) 5845
B DL AR W] 2 R CINRRAIE, oA R A8 FE DR R A7 £E A0S
CINZ AN B ok, X VR LCCHRCCHA L
% CINIZ A 8 25 1) 3= B K]

B R A 5K 53— MCCIE &Y, MSI, & H
FEIC A8 & B (defective mismatch repair, dIMMR)
51 S v R AR R A, RV R 9% A2 B H (tumor muta-
tion burden, TMB)>12> %% 4&/Mb, i Bt 15 CCJii 1l 1)
15%~20%, % WLF RCCM', Ky RCCH ) TMB Lt
LCCHEi(28.7% vs 5.3%, #1). MSIBLCCHRTE H 2 &
HAT WAL L] 73 10 4% 1 A S5 P 45 9 9 (heredi-
tary non-polyposis colon cancer, HNPCC)FIH{ & 4
MSI'!, HNPCC, R LS(lynch syndrome), £]70% ]
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1 CIN, MSIFBRET R CREAFRRER
Table 1 Mutation rate of key genes of CIN, MSI and ultra-mutation subtypes
A F Gttt fr & LK P Th g et L RCC
Subtypes Genes Chromosomal location Function of gene product Type
CIN / / / / 75% 30%
APC 5921 Inhibition of Wnt signaling Anti-oncogene 84.0% 70.1%
TP53 17p13 Cell cycle arrest, apoptosis Anti-oncogene 70.2% 43.1%
SMAD?2 18921 Intracellular signal transmitter of Anti-oncogene 3.1% 4.6%
TGF-p pathway
SMAD4 18qg21 Intracellular signal transmitter of Anti-oncogene 8.4% 14.4%
TGF-p pathway
DcCC 18qg21 Netrin 1 receptor Anti-oncogene 6.1% 10.3%
PIK3CA 3926 Cell proliferation and survival Oncogene 14.5% 35.9%
KRAS 12p12 Cell proliferation and survival Oncogene 32.1% 48.2%
NRAS 1p13 Cell proliferation and survival Oncogene 4.6% 5.1%
MSI / / / / 2.4% 28.5%
TMB / Hyper- mutation (>12/Mb) / 5.3% 28.7%
MLHI 3p22 DNA mismatch repair (MMR) Anti-oncogene 2.3% 4.6%
MSH?2 2p21-pl6 DNA mismatch repair (MMR) Anti-oncogene 1.5% 5.6%
MSHG6 2pl6 DNA mismatch repair (MMR) Anti-oncogene 1.5% 7.7%
PMS2 Tp22 DNA mismatch repair (MMR) Anti-oncogene 0.8% 5.1%
BRAF 7q34 Cell proliferation and survival Oncogene 2.3% 23.1%
Ultra-muta- POLE 12q24 DNA repair and chromosomal, Anti-oncogene 4.6% 8.7%
tion DNA replication
POLDI 19q13 DNA repair and chromosomal, Anti-oncogene 0 10.8%

DNA replication

LCC: M nfe; RCC: A G HE; MSL: 3 P ATLE; CIN: GO AT E; TMB: IR RAFIE . /: AR . TCGA AL AL H R AL
SESNV)FIEHE 5 R FEAR B L E .

LCC: left-sided colon cancer; RCC: right-sided colon cancer; MSI: microsatellite instability; CIN: chromosome instability; TMB: tumor mutation bur-

den. /: atypical gene. The ratio of samples with SNV (single nucleotide variation) to the general population in the TCGA.

LSULFRCC!, H 9848 (148 B 18 & (mismatch repair,
MMR)ZE [K(MLHI. MSH2. MSH6. PMS2%5)) 5.
PEEAE 5T, I H KA 22 5 BRAFFRAZ FLAEY,
BOR MEMSTIE B 5 ILFRCC, HMLHF AN
FER A 3 F 2R S 2, H.80%~90% Y HiUR M =
RAFJEIE B A BRAF V60OERAE, . 5MLHIJA 5+
FIEL B AR IR BRI AH IS, [RIk, BRAF V60OEZEAE
BUMLHT W A AR A B T8 BOR EMSTS LS &
FH X 5 JF. FERCCHY, MSTVE 7 56 i 5 [R] 1) 98 45
H bR 9 AR 0 1) i T LCC, U H S BRAFIEA (1) 5%
AF(LCC vs RCC: 2.3% vs 23.1%, 1), X Al iE£RCC
TS S R AEMSIIE R R A

RAS/BRAFFE[K /& RAS/RAF/MEK/ERK(E 5 il
P SBRH B or, FEES SR R R A R JEVER
KRAS. NRASHIHRASS 5l & RASHE: K I (1) = A 1%
B SRR 12, 138061 35115878 Al 41X s
SERFAL N B SE A, Ho DAKRASTRAR (KRASM )i

N I, 5 KRASE A= BY(KRASVM M L, KRASH512
W AR B AT F T P, 13 R A
M SMOACCHEF K 5 A R AR, BRAFET 4= 7Y
(BRAFY") #.35 fr) H AL J2 A2 A7 B (overall survival, OS)
B 55 AR T-BRAFZE A5 T(BRAFMYT, 604~ F vs 184
H)P. RAS/BARFMVT (1) i W3R fe AR K Rl 12 4
(epidermal growth factor receptor, EGFR)JA T E A il
SRR, Horr ) KRASMYT R B i 24 it M B B R (food
and drug administration, FDA)#t#E F T Tl i 52 $t
EGFRIAJT Z5%) (cetuximab Al panitumumab) 1 2E4)
FLR, T KRAS™T 5 EFDAHLUE [ PLEGFRIA JT )
X G(F62). B XTBRAFMYT, FDALE T 45 s = 1Bk
J7v%, Blencorafenib+cetuximab-+binimetinibE dabraf
enib+panitumumab-+trametinib(#2). /EKOPETZ 55!
XIBRAFMVTEE 2 W A rp, =BT VR A0S A
9.0 H, XA (PLEGFRIAIT)NS.4 H(P<0.001).
PI3K/AKT/mTORAE 5 i # ) 30 3l #
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R2 FDAHUEMAYI KRR E 2R FEMF IR FFHAER)
Table 2 FDA-approved drugs (level 1 or 2) and biological evidence supports drugs (level 4)

%4 g3 % AR

ivlil fe:aiﬂ—laierations ]ijjri%gs iifojr type Lee Ree

1 KRAS-wildtype' Cetuximab, panitumumab, regorafenib Colon cancer 67.9% 51.8%
1 MMR genes-dMMR Pembrolizumab, nivolumab, nivolumab+ Colon cancer 3.1% 36.9%

ipilimumab
2 BRAF-mutation’ Encorafenib+cetuximab+binimetinib, Colon cancer 2.3% 23.1%
dabrafenib+panitumumab+trametinib

R1 KRAS-mutation® Cetuximab, panitumumab Colon cancer 32.1% 48.2%
R1 NRAS-mutation® Cetuximab, panitumumab Colon cancer 4.6% 5.1%
4 MTOR-mutation? Everolimus, temsirolimus All solid tumors 6.1% 10.8%
4 FGFR2-mutation’ Erdafitinib, debio1347, BGJ398, AZD4547 All solid tumors 1.5% 3.1%
4 CDKN2A-mutation® Ribociclib, palbociclib, abemaciclib All solid tumors 0 1.5%
4 NFI-mutation? Cobimetinib, trametinib All solid tumors 0.8% 8.7%
4 PTEN-mutation’ GSK2636771, AZD8186 All solid tumors 3.8% 7.7%
4 ATM-mutation’ Olaparib All solid tumors 9.9% 16.9%
4 KRAS-mutation® Binimetinib, cobimetinib, trametinib All solid tumors 32.1% 48.2%
4 FGFRI-mutation’ Debiol347, erdafitinib, BGJ398, AZD4547 All solid tumors 2.3% 3.1%
4 FGFR3-mutation’ BGJ398, AZD4547, erdafitinib, debio1347 All solid tumors 1.5% 5.6%
4 CDK2-mutation’ Nivolumab, cemiplimab, pembrolizumab All solid tumors 3.8% 10.3%

L 14%, FERRE RIE, W] S FDASHE 254 S B AOFDAIN AT (KA MR 64, 2: 29%, FEME RIAE T, w] F FDA AL #HEZ M) S R N CCON B
fib A SN HER (RIAR AR IR TT AR RS B R1: R1ZR, 7ERUERDAE b, il B X FD A 25 Wi 245 (K AR v e o7 AR b 5005 4: 44, T T 3 254
SN 3 (R A A AR SRR R A AR S, (B AR SR AR AEVR ST o LCC: ZE M2, RCC: A& ks MSL: LA E;
dMMR: FRCESE B . "TCGAH AR K A AL TR IR AL 5 (SNV) I U o5 SUAREAS B EUAE; *TCGA P A A B T R AR 7 (SN V) I R 3 o S A e
A LEE.

Level 1: FDA-recognized biomarker predictive of response to an FDA-approved drug in this indication. Level 2: standard care biomarker recommended
by the NCCN or other expert panels predictive of response to an FDA-approved drug in this indication. Level R1: standard of care biomarker predic-
tive of resistance to an FDA-approved drug in this indication. Level 4: compelling biological evidence supports the biomarker as being predictive of
response to a drug, but neither biomarker nor drug is standard care. LCC: left-sided colon cancer; RCC: right-sided colon cancer; MSI: microsatellite
instability; dMMR: deficiency mismatch-repair. 'The ratio of samples without SNV (single nucleotide variation) to the general population in the TCGA;

*The ratio of samples with SNV (single nucleotide variation) to the general population in the TCGA.

PIK3CAZERL R B4 14 RAZ 5] ke, 1238 2 m 72 i3k g
QR AE . A0SR AE K, JF B 528 o™,
PIK3CAXE K 471 5 4 idp 1100t H, 1% 5 H NPI3K
(R HECST, OGINOSEP I 7T K B, TEKRAS™ 1Y) 5835
W, PIK3CAMYT A S HUA R 1A A7 TS, ROSTY 4624
Nk — 35 KRB, #EBRAFV' ) % h, PIK3CAMV
HCCEFILTIRIGINA Ko R, PIK3CAM™H 2
X PLEGFRYG I 7= 2B i %2 M. fEHLEGFRIGITH, 5
PIK3CAY (N 2%36.8%) M LL, PIK3CAAN G 12058748
X PIEGFRIA IT [ M % %6 0(P=0.029), H 4776
1 & A A7 W (progression free survival, PFS, P=0.013)
1 HALOS(P=0.0057) W B AT X CCiE 97 1 123 —
SRR B, B ] DCAK 5 PIK3CAMYT 88 35 1) S AR A7 1
A R, M HPIK3CAYT 8.3 JoAH MR BAR
&, BT E] TTAR AT ) 25 48 S F2((cytochrome ¢ oxidase

subunit IT, COX2)3 1A, MM~ HPI3K 1 EoE/E Y,

EGFR*2 /&7 T RAS/RAF/MEK/ERK F1 PI3K/
AKT/mTOR(E 5 i B% () 35 [F] b, e B4R 5 3
WG PR CCr= AR S TA A H, B LR [/ EGFR 1) H2. 5e
FEHLAR AT T CCRAE IR IT - SR 1T, EGFR T i 3%
IS 53 F-(WIRAS/BRAF . PIK3CA%5)f) 9% A5 W] Bk 373K
7% RAS/RAF/MEK/ERK 1 PI3K-AKT-mTOR {5 5 il
%, 380 T R X HLEGFRIA T FOH 52 1B, w]
., RAS/BRAFFIPIK3CAZR A% % CC & 2 ) T J5 A1
BT EE R . B S TCGARE 1) & 45
KIL, RCCHEFH 1 ix =3 B R AL #4517 TLCC(E
1), 1X 7] A ZRCCH A7 2 M HLEGFRIA I7 ML & 2 4L
IR K 2 —. fEARNOLDZPIHEGFRIAIT I BA
TR T, 54097 BE AL, LCCRRFH RS T 3%
J7 %, HPFSH XK Eb(hazard ratio, HR)0.78(95%
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CI: 0.70~0.87), MRCCHIIT R EN A, L A7PFS
FTHR A1.12(95% CI: 0.87~1.44). [F i}, HBRAFAI
PIK3CARZZAFAFRCCIHE % 1] g Bi& & = 7 LM
B =) DE ARG T, AR 1R S 56 R I PR 56 UE A Ay gk — 20

BT ok 2 S Ah, BEDR R 5 IR A B [
WA L HE R, BmTMBS 5 K % 12 A &
IKF B FE 7 P SE T 52 AR A4 1 (programmed death-
ligand 1, PD-L1)3&iAB%, 3 & 45 I 4438 K AL AE 45
M. TMBIE e 4l B 5 A AH O, Xt ffRe 1
RCC i 77 i g 40 B S A Y 5L [RIBS, LCCRE & i1
Wnt/B-cateninif 12 0% 5 N I ik (1) % HE r B A
R B FRIAR DT, VE N LCCH F BB 7, TPS3FAE
T G 95 32 Hh RS A7 TR AR AP, S ELCC iR
FEEEAKTRCC,

2 mRNA%#FFTH

IR I TR R Tk 10 3R L R A R AR B 32 LA,
B 475 J5 g e AT ) SR AR 0 s i R ) 20, (S 40 i 4
BE 7 2T RE R, AT T BUmAE B R AR, He T
SEZHI 7 HE X 7 45 2 CC R Gi o i o, AT
it IS [ 1E 5 i 55 41 41, LCCHIRCCAHH X + % B 1E#
HAPWZFREERFAERBERES, ZRTT W —
B, AU B UA BERTE 2 A7 ECCRIR B % e 4 M
J B, U1SLC6A4(solute carrier family 6 member 4)Fll
HOXBI3. HomeoboxJ& K HOXBI37ELCCH T i, 1My
FERCCH ) 1. SLC6A4M)FRIA A IEUFAH %, 7F
LCCH KA B, MERCCH E T . SLC6444w 15
22 336 J 5- 52 8 % (5-hydroxy tryptamine, 5-HT), %
138 J5T T A1) 45 M ) S8 S R, X AT E AR LCC AR g
RIERE BRI 2 —. BRItz Ak, LCCH H L
() AL R T (151] i MS4A 1R BA CH 2% Vs S 1t 1 1
e FEH AR KR TRCCH R K 22—,

R R 2 5 N ELCCRIRCCH A 8 T 1E % 41
2 [7] Iy 3 W e A0 BRAR R I /K, (Lo ) 1) 2=
I HAFAE 22 5, T3 804 A ~-CCAtl B ¥ T R AF
7E 5 . HoH, Homeobox 2k (Bl A2 ¥ UL 1 i Jgd [A]
%R FRIEFENW. B, HOXC6. HOXC4. HOXCY.
PITX2(paired like homeodomain 2). BARX2,
DLXI(distal-less homeobox 1). HOXB2. HOXB6.
HOXBS8. DMBXI(diencephalon/mesencephalon ho-
meobox 1), ONECUT2(one cut homeobox 2). ONE-

CUT3. PAX5(paired box 5). PAX9. EMXI(empty
spiracles homeobox 1)#F14RX(aristaless related homeo-
box)7ERCCH! ) & i T'LCC, MHOXBI3. PRACI
FIPRAC2/ERCCHI IR IE ML T LCCH 4T, A R 1 2,
{ELCCH 1 [IHOXBI3, 3315 K F #) 7 FRCC.
PE 4R, HOXBI3 W] gl i "~ 1f TCF4(transcription fac-
tor 41 C-myc X 41 i A= Kk H i 4 F™; 3O SCER
I8, HOXBI3 HA (IR IE . 1RZBFF AL I RE
7348, e th, HOXBI3AE 72 45 -CCH I D R % 5
it — 7. % T HomeoboxZ [K], 521w 4H it A5t
FR) 5 Rt A bR T 22 S, ] 4 W e Js AR SLC2A41
FERCCH R IE 7K B ™, 1 2 5 g 7 2 B A A
AL B R AL 1R LA R A4 A8 58 R 20 R i, B4
G6PC(glucose-6-phosphatase catalytic). FABPI(fatty
acid binding protein 1), CPT1A(carnitine palmitoyl-
transferase 1A). CPT2. ACATI(acetyl-CoA acetyl-
transferase 1). ACAA2. ACOXI(acyl-CoA oxidase 1),
EPHX2(epoxide hydrolase 2) fl EHHADH(enoyl-CoA
hydratase and 3-hydroxyacyl CoA dehydrogenase)Z>,
XA e HRCCH i Rs 20 i 19 Ve AR PR, I A A
1R R K.

WA 73 72 S 305 HE DY a3 I PR AR IE 7 5%
Wiy 2 A5 B CCHY T JS VR 9T . 4l an, FLOTLIY i 4
X HRCCHEE B 5 48 2 . 1R 28 M0 14 B 17 5 o
A K, TMREL ) i R 38 W 5 LCC B #5847 1) A=
17 %45 KW, AREGRIEREGI) %35 /& JLEGFRIA JT
SR RN R 5, 1K AR RIAE 22 A7 2B CC Al R
IAMFAEG T 2 57, SRTIAEKRASY I 8 v, 1X
AN RITELCC % K A K 2 i TRCCRE DY,
X5 E—T15 HLCCHH & & JIEGFRIGTT I 45
WHYIE

3 DNARE/L

FE iR 825, DNA AL o 2 — P LY
RMBAL IR, 58T CpG & I /& FF B4k 3 Bl
R DR R, i AR e A TR T A A= 4 J A1 FR A 17 A
WP BT, RCCEH A 5 KA CpG iy H ik
R A (CpG island methylator phenotype, CIMP), iX
B B AR 5 MSIIE 8 8 1EAH P, RCCHEFH H
i R Cp G S LB 55 22, 2940% 1) T JE R
i FHIRAEAR O, 20% 1 3% BB 5K R0 AR 56 T
LCCHE A rh ) o b i ey TR R AL 5 S SE 22 1Y
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I 2R AT R, 2933% 010 1 25 (R 5 v FE AL A O,
27% ) IR PR S AR F A AR R

W5 £ B, LCCHIRCCHE 3 IMDNA F R4k 22 5+
fif K £ ¥ fxHomeobox 3 A & £ . HomeoboxJi
WIMEISI. PRACI(PRACI1 small nuclear protein).
PRAC2FIHOXCH:K(HOXC4. HOXC5. HOXC6%)
FERCC 3 rh R AR i RGP, o, PRAC2JE 31
P AL A s B TR AR OGS, PRAC2{Si THOXBI13
MIPRACHIZE R H X I 2 8], FERT AR Bl &5
AIE2 L Rk, AT RETEARMAZ i /E BT, fELCC
71, Homeobox3& K WHOXBS . HOXB7A1CDX2#R 7%
DLR BRI R, CDX2J2 — Ff i i S 1k e %
K-, SMe ot H5E . A0 Ho B AL R A kP,
1% 2 DAL 38 3o 4100 | Wnt/B-catenin{® 5 3% 5, AT 41|
G5 e 0 Y T 4 5 A e g T R

k& T Homeobox & [Kl, 75 47 =45 i oAt 1 22 57
A0 2 R 2 5 DNASE 5% FIAH B 386 48 45 1) fig
Ko WIRCCHIpI6™ 4, pl4RF 1 FHITE 5 A 1) H 5
T2 FE 35 v TLCCY, 4105 2k [Rlp 1 4% Fip 16™% (1)
IR H e T B0 L HA BE OO, G I v HH
A ATRCC IR 41 a1 384 S e 0 38 5. 64, FHITAE
Ji98g R R FE R TR, fERCCH iy FE AL 2 i gt ik
I 2 P B B, 3K W] BE AR e A B CCARAE Tl S 22
SRR Z — .

4 miRNAFRIX

miRNAZ — K5 AR IIRNA, 185 HHRNAKH
BEEE HERNARE AR 7 15 JE R R A1, R0 B IE
S 55 A L, R 2 3R KA I miRNATELCCAHI
RCCH 4 KA — B AR Ak, (H A A7 A5 50 0 o 1k 22
S RIEHImiRNA,

ERCCH 4 57 1 | 1 ImiRNAK £ 5 41 g AR
W A A KRN A G 5 A G, 9] WmiR-23a. miR-
181d-miR-576 F1miR-31%%, X HEmiRNAsTELCCHIA
7 1F % 7 # 1k, miR-23a’5 0 $5G6PCHIPPARGC1
TE N J LA 26 R0 A4 2 1 AH 5%, ] T RCCH AL
121k . miR-181dFTmiR-57638 iz 4 [71) 241 A J&] HA 3
BCL2MICCNDI, M # il 20 B o 71 Ak, miR-
31{ERCCH 5BRAFRA . mMSIFE A <), Jfi@
Tt B ) TNSTAR i3t 45 il i i3k 20, TimiR-1288
& HATRiE FILCCH ME—HE 5P B ImiRNA, 1%
R KR IE S5 LCC BT TE A 5507,

Bk T 45 5 P % 5 K IE I miRNAs, RCCHILCC
AH EL AR AR — 28 22 57 R A FImiRNAs, 1X “¢miRNAs
fFLCCHRIRCCI 2 28 M F1 o 8 12 I R B8 7 A 22
W FERCCHY, miR-1551) % 5% /K ~F /& T-LCCH™, %
miRNA A] B 2 1 %5 B-catenin, 14 5RRCCIH 7 4 i
[ 1= 2% 771%1, miR-147bAImiR-2241 % ik N ZELCC
W, 5% A 5. miR-1475 % % Tollf:
52 4K (Toll-like receptor, TLR){E 5 % 5 i& 12 1 %1 3%
Mk, (HRH AR PITLRIG S0 SE R, =&
Z IR RCT — AR BG4k, miR-2245
CXCR4. SMAD4FIKRASI)ZZ1k B A<, iX Lo L[N
T AR T AT T W3 . BT L, miRNATA 5
TELCCH LAY F G R IER .

5 MBRRHIMNE

O A BT 78 2R, RCCHEE & 2 2 T A2 & b
LCCEH @ . 5LCCAHEL, RCCLLZ sy % B i
12 1 Ik B2 41 B (tumor infiltrating lymphocytes, TILs) %
NH L, HLCDS' Ttk LA MR K- 5 v, 4 a3
1 A1 2 -y(interferon-y, INF-y){5 5 5 58, DL Hi
Jii 2238 704t (antigen processing machinery, APM) 5 il
F5, BN 03 e N P S Bt 1t 52 A7B P AR AR

HARRCCHEE B A H 3R CDS" Ttk L4 i 3=
T, {52 22 40 M A 3 ) 0 iR B S AT B A e R
VEGFT BHLIT, {598 iE 20 23 AR e 5 ik i 70, 78 %%
i R4 1 84" Bt VEGF R i 3k 8 ifL A8 1) AR
B, IX O R ) AR SR A T AR RE SR, AR
BE YR R . BRI, B AR B SORE SR
G 9258 A B IR B T AR 2 1 MR R AR Y axX R
THOLT, 9% R G RRA BT 45 W Mg 1 AR KR 3
Bi. FERCCHr, L AE BURH 5% 1 R -7 (9] aeNOS
ANEPHBA) W] . & 502, A7 Mt R kA5 1 S 9 A 7
PEEG AR ST o A I S 28 BBURR AR L v ) b g
A KR8 ) Z AT BB PRI BR, A HL % 1 J8E 4 2 Ao
TN ) Ji 98 328 FERCCH BN AR FA FEAR . B itk 2 4b,
RCCIP % JE 524 [NLR (neutrophil-to-lymphocyte ra-
tio). PLR(platelet to lymphocyte ratio). SlI(systemic
immune-inflammation index)|fik TLCC. &I A4 B
F A 28 9iE 15 BT & HTUVEGF(Rlbevacizumab)if
TR AR WV AE R RO HARIE, 7R 332 B AT
PIVEGFIR T 5, RELCCEH MAGFRKRE T
RCCHFHT, SR, fERCCH, HiBILIT fEHTVEGFIR
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T 50URBILIT BB WA R A £ 5, FAIPFSSr
W12.6819.0 H (P=0.017), TILCCHY, iX B fhyrik
Z B ARAEAE A 22 5 (P=0.458)7, W] W, RCCH
A RE S IE S PIVEGEIRTT .

LCCH 70 JH8 CD5 6 NKZH o 3V 7% 1 92 i 7%
J¥ 75 T RCC, CD56™" NK4I i =% 1 5 #% Wl s
T BB, B FE R, PLEGFRIGIT 2
W2 —cetuximab ) Fc Jy Bt 7] PL4h & NK4H M _F HIFc
ZARFeyRII(RICD16), M 5] & — & 51 40 f 3544,
B 25 305G A M OR N URL [ 6 TSR INF -y
(1) 73 Wk, Bt J5 2% BE I e 40 7S FEKRAS™T R 3,
LCC %} cetuximab[ J B2 5 T RCCEFTY, 1t
A, LE TR 2 2R R, B2 AR TS 52 AR-1(programmed
cell death-1, PD-1)MIPD-L1{] % it £ 5 FINK4H i
L BEAG, 44 P 7= AR B8 BRI M (1 /R, I PD-1
AIPD-L1BH 77 ) 2= 51 2 5 24 FONK 48 i je S0, B
JEHED], PD-1414177) 5 cetuximab [ BE 57 12 A fE4E
KRASVT (1) 85 3 A HUA5 B 4 PR 7 R, SR, LAk ) i
BN RS AE A ik — D IR .

6 HRITE

PG T 5 WIPD-1. PD-LUFI 41 g 2 Tk 2
M A A 5% H -4(cytotoxic T lymphocyte-associated
antigen-4, CTLA-4):& 5 22 () 9% RG] 5+, 7]
DA T B s A6 A% & 5 R0 40 ) 77 (immune
checkpoint inhibitors, ICIs)i& ¥7, B i@ it #)1 | PD-1.
PD-L1MICTLA-452 A i 4 10 W0 e 7% e R, 3
1, CD8" THH M 1) 12 I OS2 1CTs K45 #0117 FH (1)
WELRAFEY . FILHE T S & iE 1 ICIsHY ) LR BH
PEFI AR B, A E I R AR E /A B B
Hffs (MST high/dMMR, MSI-H/dMMR )®R14¢ 5 1)
TMB™, T X #§ # 3 F K TRCC. FDAT20174E5 1
23 1 L 1, pembrolizumab®] H ¥ 7 MSI-H/AMMR
(1 52 A 9715, FEKEYNOTE-164 11 BA 51 7f 5 1, 14941
MSI-H/AMMRJE Jit: 1 # 1£ 48 id pembrolizumabif J7 5
] 2 W 2% fi % (objective response rate, ORR)439.6%,
Fre A TR ARG IR AL GG 7 checkmate-142[1) F.2]
B\ F1 i 5 R, X Ffluorouracil . oxaliplatinfllirinotecan
Y7 TR MSI-H/AMMR 4 [ 56, PD- 1401 5]
nivolumabifiJ7 & [IORRIA31.1%, FF4L12)8 LA -5
TRFE 2 N68.9%™ . BEA 1 — D HT 7L KB, CTLA-4
B B BT ARk ipilimumab-+nivolumab B 5 7 1A A N

EE 5 A FH nivolumab 58 A 2%, 1k & 97 7% (JORRIA
55%0%, i v R AR A AH ICCH 28 0 A6r T4 i, 3X 4
4y CC R 5% tH DNAK A (POLEEH POLD1) [
RLER AN S5 Mk [ R AR 5 (R 1) A SR TRE,
FE 2 M iE SR A vh, A77E % POLE/POLD 1 52 1)
BFEAEICISVR ST AR R, R, SBeia iy (n
pembrolizumab. nivolumab ¢ nivolumab-+ipilimumab) 1]
HEAEMSI-H(75CD8" Tt L 4H 516 ) B vy S8 AL 47t
HRCC A AL FR(R2).

7 HRSFILE

1 25 By g v, 0 1 0 2RSSR ) 6E 5 0 16 T S
MBFT A RARSMERER. REA R K2k
TR, Gl NEEAENTFRE, AR
J7 R TR A AE — € 1) 22 0, X Af145 43
TR PIRIR B SZ R . NG — 1 WAL 72K,
brgh B TR s 45 & K A% S5, B4
FER A, B R4, miRNA, BERNEME. i
PE 2 AR AN I R S5 58, 2k AT LR 4 1
7 (consensus molecular subtypes, CMS)4) 2, 5 45 i
St H 3% V99 CMS1(MSI/immune). CMS2(canonical),
CMS3(metabolic) f1 CMS4(mesenchymal)®'!, i
X% I 7 ) R Gtk 4 R, CMSTRICMS3 T
RILIRCCHEH N E, MICMS2FICMS44EH T H £ 1)
LCCHE#H . CMSIAA mRAR, FBRAFRAZ. &
CIMP. mMSI. 7 5 IR AR F5 U H03L 7 (copy
number variation, CNV)35 4 1, PD-1# 55 1) 3006 =
R 5 CMS AT R 72 Pl e 2 V0 7 e B I 38 i 2 —;
CMS2BFH HICNVERANE, LI bR S Wt
FC-myc/5 518 1 1) w5 FE I0ng, AF N C-mycit B 50 f
fImiR-17-927ECMS2Hh i A2 2. 3% i CMS3 B I
i T 2R, JFRAE T EONIE I KRASTRAS,
CMS4 R (M) BEAR A7 Fed 22, b J 4t i [ 1) 76 o %
{¥.(epithelial-mesenchymal transition, EMT)id i#% Fl1 %%
A K R A5 5 0, 5 BT 4 20 A 5% ) B B AT
AFER S RIE . AR S e A ECCRE
H K2R it 7 o 7 2Rk, BNt LA T
BF A A W R R IR T
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Fig.1 The main multi-omics molecular characteristics differences between left-sided and right-sided colon cancer
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