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KRR REE R

WE BR FEEN AR EY TN ES E i (CRC) &
HWBUR, ik FIHARE Cox [ol 132 Hr Rl /s X i
A FIE PR (LASSO) [0 A 4347, DA g i 55 [X] 41 I&133% ( TC-
GA) B ST T — A~ S8 A 56 55 IR 19 285 1 o T A
U R P 2 TR A Al B3 1 g £ 4 v ) 56 T 44 i A
G YN (ESTIMATE ) A DL S 3@ 3 Al 3 RNA A
AHXS T AR IR 41 02575 ( CIBERSORT) #4440, LU 38 1 5 R XL
S BB IR RIE . BEAh BT T R RIRUG 4
B SRR A S B R IR K 3 e 9 A 245 ) R T 5 K A 2
(GDSC) B4 e L A58 T 1 A~ XL Ix 21 58 3 W1k 977 245 4 1) sk
P, ER R ER, ST R SRR E N T B T L3
LF MBI CRC B E MY SAEAEBI(0S) 45 R R 1 4F 3 4F
FIS5AE OS B 4T 5 Ae ARl i AR ( AUC) B 43531 0. 764
(95% CI:0.751 ~0.793) .0.773(95% CI:0.761 ~0.779) #i
0.760(95% CI:0.742 ~0.774) , (RN LL - B i i &
RPN m M MEE L TP <0.001)
RIZSIRANHL( P <0.001) FBEARML(P <0. 001 ) ok 240
(P<0.001), XU 20 E AT REXT TR & & e 58 )e .
SRS IRk JE R IR R AT R R A T 4 5 —
Sl P AR, B JET 19 AN BE IR IR Y TG AR
RIS A LM BN CRC BTG . ANIFEE R Rer
B2 HP 1% G52 20 B 50 TR TG KRR T R R R e X S A
TR AL E 25 4mi iy ) BRI
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L EEAE L

Yo 3% K A 5 4 ) 57 (immune checkpoint inhibitors ,
ICIs) JE B A M e iRy T ik 2 — P HE,
ICIs {SOR8 53 £B & S I R MTRTTRCRS

H1 T iR AR ) S 2, AN ) BB T A
IR AR LA AR R, SE B EAUA ] =70 2 —
[ EE R RBEIRIT A RORS T, Wk, @A BT
ATHT Tl AT B0 G 9 2 3R 1 K - B TS AR )
TR R E N BT S AT T SR T 0T A AR
HAREANE, B H AT, PR 20 1 s 5
i 8 B S A IR T K USR5 i
A BRI Cox 1A 734 Al /N2 0o Wic A e 50
(least absolute shrinkage and selection operator, LAS-
SO) [T 73 FE 4, B f8 A P A 1 S e R DA
KRBTSR, I A 1 A (5] AUBS: 4 A8 2 1) S v 2
JFR RS e A sl 3 3k LA K HRST B 259)
SN, D9 CRC K (19 % 2 4 IS AR 0K 5
BUE Z AR et TEEN S %

1 RS

1.1 BEskiR A8 Y R RO 8000 A il PR A5 2.
oK H Jaa e B K 4H & T H (the cancer genome altas
program, TCGA) , HaE A OCHE R ok [ 4 e 2= 5 4l
JEFN AT 1T P 3 (immunology database and analy-
sis portal, ImmPort) £ 72, e 32 AH 3G 1) 11 f 1A
SR AL 45 5Ok BN M BT 2H 8040 %2 ( human
protein altas, HPA) 249 fUR M B8 3L T AiE 25 4
R L PR 41 27 ( genomics of drug sensitivity in canc-
er, GDSC) Bl % .

1.2 TEEEBEMEIMITME FHPEKEZE Cox 1
A3 Hirds 3] 5 B85 00 T AH DG 14 28 S R B L PAH ( dif-
ferently expressed genes, DEGs) , ¥ DEGs 5 f s 3t
PIREE S, (8] LASSO [MIHZRBTAS L1 #4742y
AR 5 2 AR B ) Lambda (N ) ¥ il BT 45, F)
FHERASR LA B 19 DL 95% 15 X [7]
(CI) JERI L (HR) MAK(B) o W73 Y357
TR 19 AHE PR 1 335 B 3 LUAH I 1Y R EE TR A,
AR XU I 53 A v AL (B 0 s AR XU LAY i 5
I [ 44 A5 174 22 Wi 5 2 A e AL i 4R (time-dependent
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receiver operating characteristic curves, -ROC) Fl |
22— MU R A A7 i 2k (Kaplan-Meier, KM) PPA T
R ) v

1.3 GO M KEGG 74 A5 MidliB#H Z [ 19 2257
FERHEAT T HE AR 534118 ( gene ontology, GO) Fil
LA R 5 P 4 A B2 A5 (kyoto encyclopedia of
genes and genomes, KEGG) 73#7, W4l & Z [0 22
SR AL 1 log," | > 1 Fl P <0. 05,

1.4 SRERERFFES W AR KB
AL el 9 2H 2 ) 56 T 48 R 6 928 20D ( sstimation
of stromal and immune cells in malignant tumor tissues
using expression data, ESTIMATE) {441 DL K Ak
RNA 5 SEA B AR X7 42 50 40 i 28 20 ( cell-type i-
dentification by estimating relative subsets of RNA
transeripts, CIBERSORT) %, PFAk 1 9 20 i 3
(1 iR G 5T AL

1.5 S S E E i RA K FEA Y
RS WIST T AR KU 20 B8 3 ) S e A A i A
MZRIBIKF . FIH GDSC iz 2 Fil pRRophetic 4K
PEAL AT B X7 251 1 A e

1.6 ZEitFAE U R 412 BAFSE TS
30 A Wilcoxon Bk FIAG 50 25 I FE L B, ]
7 {2 7R 2 240 ( Spearman coefficient ) #4747 5 PE 43
Bro BT BUI R B 2 BoR P <0. 05,

A C

2 FR

2.1 GEHEXHMEERMNFEMBMEEIAETL
471 IR R A 41 91 1E 2 SUREAS rp 3R % 30
191354 DEGs(EI 1A) . HLHZEK Cox [HIH /3115
T 1346 N5 WG M LM DEGs, f)a, # Imm-
port O FEHISRIAY 1 793 NoE RN 5 FH B
EMAE] 26 N PEM LTSI (B 1B) . i
1 0009k 22 X Ho e HAfEmfi (18 1C) o skt B B iy
AR (1455 BE $U04  LASSO [81 05 23 H7 J5 1531 19
A (K 1D) |, fu45 ULBP2 \PMCH ,CXCL8 ,UCN ,
MCIR.CDIA  NTF4 . LHB, TNFRSF19 . CD1B , PLX-
NA3 ., IL17A . INHBB, HAMP . NMB, OXT, CXCLI .
STC2 FIl FGF19 %, & 1E iR, Bk i% 19 4
JZE R S 1) T I 35 PRI A g A XU, L R KU P43, 19
AMPPEA TS RN 5 CRC B SR A= 72 1 0 41
K 1,
2.2 YN EEHEXFEEERMBFMESHT 19 M50
PEEAH I I TS 3 RAE g 2l U RE  dH P i 360k
TEOL(F 1), Bk TNFRSF19 4h, 33 6 3 PR 75 fif g 41
U RAZRYAGIEE X, Eid KM A
ST ISR BT PMCH . CXCL8 1 CXCL1 451 & %
KX CRC BHF M EAFAR (R 2), WA, ZT R
i I HPA B 2 v 56 00E T B i 21 2URN i 55 41 21

3
300 2625252525252321191819181613 105320 2 P
12.6 R RS
EN AU
= 200 124 & 0 - B R
k=l E 12.2 <
QL =
S = 120
00 = 118 4000
' < e =3 000 R
114 52000 0
0 Tt a7 #1000
0 05 0 5 10 0
Log,(Fold Change) -
PMCH
CXCLS8
? P2 25 20 18 5 e
TG AR S FE A 1 (\glﬁ -
1 069 0 TNFR;“SE; i
51 il :
“ ﬁ N ) IL17A
x 2 B
SR 227 @S -3 P
4 o
ZERRIEFEA G A I IE A -7 -6 -5 -4 -3 FGF19
Log(™)

Bl1 ®EHEXHEREEE AT
A:9 135 /> DEGs MK B UG HISCHE DR | G Befl SQ 3k [H A 22 S 3Rk L I = 045 AL ; €. LASSO B B 1R S8 UKHIE ; D LASSO
FHMZ ; . 19 AN GBEA TR 3 R 75 125 I XUBS: 2L 25 11 M0 1 v By JXURS: DR 11, A 458 JRUBG A 43 L 2B AR 25 R
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F1 HEXEREEZFHAMEGHEARPHETRIEKE(x2s)

S £ IEF AL i 7E PH
INHBB 0.662 1+0.334 8 1.5000+1.0120  <0.001
HAMP 0.065 8 +0.104 3 0.246 1 +0.2130  <0.001
NMB 1.446 0 £0.332 3 2.887020.5964  <0.001
OXT 0.077 8 £0.076 6 0.1799+0.3295  <0.05
CXCLI 2.7300+1.162 0 5.0470+1.3250  <0.001
STC2 0.3852+0.342 8 1.8650+1.0730  <0.001
FGF19 0.067 3 +0.363 4 0.6823+1.0110  <0.001
ULBP2 0.112 5 +0.065 8 1.160 0 +0.968 5  <0.001
PMCH 0.019 3 +0.026 2 0.056 0 +0.063 7  <0.01
CXCL8 1.547 0 £1.306 0 4.3860+1.8170  <0.001
UCN 0.291 3 +0.146 2 0.926 6 +0.4429  <0.001
MCIR 0.3193 +0.128 3 0.799 6 +0.5824  <0.001
CDIA 0.197 4 +0.164 6 0.3899+0.3276  <0.001
NTF4 0.006 8 +0. 008 2 0.0197+0.0284  <0.01
LHB 0.058 0 0. 068 3 0.1726 +0.148 9 <0.001
TNFRSF19  0.547 7 £0.154 7 0.898 1 +0.843 0
CD1B 0.143 1 +0.134 0 0.3144+0.3261  <0.01
PLXNA3 1.701 0 £0.366 3 2.707 0£0.599 1  <0.001
ILI7A 0.051 3 +0.098 4 0.156 5+0.2039  <0.01
*2 HXEREZEFEEEDHN KM BESH
HH 44 HR(95% CI) P&
INHBB 1.61(1.08 ~2.41) 0.019
HAMP 1.57(1.06 ~2.32) 0.024
NMB 1.54(1.04 ~2.28) 0.033
OXT 1.51(1.02~2.24) 0.038
CXCL1 0.67(0.45 ~0.99) 0.044
STC2 1.49(1.01 ~2.20) 0.045
FGF19 1.48(1.00 ~2.20) 0.050
ULBP2 1.91(1.28 ~2.84) 0.001
PMCH 0.52(0.35 ~0.78) 0.002
CXCL8 0.54(0.38 ~0.80) 0.003
UCN 1.78(1.20 ~2.85) 0.004
MCIR 2.28(1.61 ~3.23) <0.001
CD1A 0.55(0.38 ~0.78) <0.001
NTF4 1.71(1.15 ~2.54) 0.008
LHB 1.36(0.96 ~1.93) 0.083
TNFRSF19 1.65(1.11 ~2.48) 0.013
CD1B 0.61(0.40 ~0.91) 0.015
PLXNA3 1.62(1.09 ~2.40) 0.018
ILI7A 0.73(0.51 ~1.04) 0.079

FIE M 19 R REA A Pl R, S5 R R, CX-
CL8 .UCN .CDIB IL-17A NMB STC2 1 FGF19 7EJi
JRA LRI AR, [0 HPA B8 2 rh ik
A HAFER I RIBE B (B 2D) . 7E CRC HERiAHY
X 19 AN BRI FUE JE AR B S (K’ 2C) o AL
Spearman AHICATAT, 2087 1T 19 A SR AH G 1Y i f5
FEH 5 S =21 1 ¢ R, 4G ESTIMATE 1 ssG-
SEA,Z5 L g 78 CXCL8 .CD1A .CDIB HAMP £l OXT

SR BRI AR ICHE (K 2A 2B)

2.3 IFEXEER A ERYE  EI RO
Jr B EGE i BRI ER Cox [01H 4347 Al LASSO 1115 43
Prifi e iy 55 28 25 BUS AHOCIY 19 D e e, B
P ne R a1 E NN R A PR BT (IS e N U EE S i
FPHER 4 B8P VA (1. 158) 5 5B 2 43 b v XU 24
FMERMBR L, 75 TCGA BdlifE b, i WU 2 - 5 A
T = R SRR ] (] 3A) . SR KT R
FAEE, AR XURS 3F 43 19 B8 8 AR AR S T 4F (P <
0.001) . A 1E 7R T P17 4L XU P 3R 14 4
B RSV A3 A A bR 2SR G 28 A G T3 i PR A
SRIE IR SB[ AP ROC £ T 28 25 1)
OS, 55 /R 1 4F 3 4FH15 4F 0S 1 AUC {H 5301 R
0.764(95% CI.:0.751 ~0.793) .0.773 (95% CI.
0.761 ~0.779) F10.760 (95% CI.0.742 ~0.774)
(K3B),

2.4 GO 1 KEGG 4> #1 WA DEGs i [l
DESeq2 R 1% T 4L DEGs( &l 4 A) , 7F
GO il KEGG 43 #7Hh , DEGs 3 52 55 B 4 i Al bk
Ao e DL S T A0 6 AL 55 (18] 4B) o &5 4
7N s 2 R E IR H M ﬁﬁ( mitogen-activated protein
kinases , MAPK ) B4 i P L P2-3 - B il / 22 93 A 2 A 1
P B ( phosphatidyl-inositol 3-kinase/serine-threonine
kinase, PI3K/ AKT) I3 # Ji 1 ( cyclic adenosine
monophosphate , cAMP) 3 [ ] i 5 CRC £ & 19 1
JRA R (B 4C) o

2.5 GRERESMESH 7 B TN SR
HI R TI6E, A ESTIMATE Al CIBERSORT 2k
]2 9 2L XU R8s 1) e A B IR T /K F- . AR AR ES-
TIMATE J3 4 235 2 8 705 8 XU 21 58 3 A JE 5, Sy
FIESTIMATE 4 73 5 &5, Bl J68 206 8 S A% 1k 41,
CIBESORT 3 s 7s , MRS £ 38 &5 A B FL A 3
A RE AN, A 5112 CD4 T 40 Vg R MR AN |
R 2 AR 2R 20 B ( dendritic cells, DC) 1 H
SRAVIAINE (natural killer, NK) . BRILZ AN, 84 )L
Fofr 24 i S 78 ARG XU 26 A8 3 rh i TS, R4S B A
L ZHh T A0 BRI, R M T 40 (regula-
tory T cells, Tregs ) WITERXURE & & iR IR AR, X
SeZERRT], HEad AL IR a2 R E Y S AN
R, U HOE E A DC 40 ML . CD8 ' T
AR AR (BT S5) o

2.6 WihRBGE S HDEFIEE R RIEKFEML
g et b T ERIEMZH CRC A XY ICLs A0
HEBEAY 7 25 W) i) BEURRA: I S B ARG I T T 2 AR
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KWk G x4

B ARG AT R IR B LEAR T 25 1C,, . O
B A AR XU 2H 19 CRC A 1Y S 5 4G A i Bk PR
IR, QR e P A B AE T 1 ( programmed cell
death protein 1, PD1) AHCHE &5 [ 2P PR 40 AL T 1
it {4 ( programmed cell death 1 ligand 1, PDL1) F&J¥
PRI FE T 2 B AR ( programmed cell death 1 ligand
1, PDL2) FIFEFPE 40 MU BE T 3 LA ( programmed
cell death 1 ligand 1, PDL3)) ] ZHAE#EME T bk 40
BT 4 #H5C (eytotoxic t-lymphocyte associated pro-

tein 4, CTLA4) L) J¢ CD80 FI CD86 ¥k T 4 fitd #%
SN[ PR SR FE IR F Z AR K % 9 (tumor necrosis
factor receptor superfamily 9 ,4-1BB) #1175 S il i ip ]
77 ¥ (inducible synergistic co-stimulation molecules,
1ICOS) ].T A A EREE -3 (T cell immunoglobulin
domain and mucin domain-3,TIM3) F1 T 20 i 5055 Bk
FE M ITMI 25438 (T cell immunoreceptor with Ig and
ITIM domains, TIGIT) (181 6) , BtAb, i KUK 20
XALST 258 (BT e B B e | R | e
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e FRIAEE R (TS R JE R P i 4 ) T AE T A
RO T) kel RO A [ DRSS 2E 531 B R A3 1
FEHERR R YT T

3 itig

I IRR B 5 i 5 Wi i R 0E JRE MG T ) 2 A
2 JE AT CRC MR BHLEIA 7 —Em T
fift (LAY Bk = REVE R FUI CRC BUS AR &Y, H

i, A AF 5T g o g8 3k R K ST TS AR
BTN R PG RO Zhu et al™ 83 B
FHICHY 6 A Ho 2 BE PR Y 2 18 7K 1 37 10 195 A A ]
DAAT 50 F500 Z2 b= 3 A T8 b g 28 i TS K
Zhang et al ' L3 1 0 DR A R K KO S T 7
T RS AT RSN B TR SR B TS K, (HJ2 AR
1R S R R B TN Sy O o S UM EZEN 7R oy b
TG LAY IZ AT T 19 S B A OC TS 2 R A
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02t
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A - B C D
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A = D.PD1 M ARG 2T CTLA4 ARG 5 TGk T NI 7 do e i o A S B AR A T L PR KT 5 1 R U 452 AR
KieH ; S RS b # . * P <0.05,* * P <0.01, * * * P <0.001

T BB, I BT Z AT, i3S ESTIMATE Z34r 1 e A XURS: 2 A8 5 1) i i
P BN TR TR N BUR BRI FRE, R BB 21 (8 3 ) S B J5ORT ESTIMATE
I G BE 2 I A0 2R K KT LB 25 D ) SR 3 B X R TME AT ) T RE Sl A o
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MR AT S XS5 I R T 4 IR T 7E
PRE CRC B3 B FlS e 2 AR

BT iRiiE T 40X CRC WA B & YD
SEM AN | B AR it A rb PR 200 1 45 5 2R A et B ik
A2 5 BB 3 I A AE R FE g, i
CIBESORT Z3 AT 4 7 AP XU 6 28 £8 35 g T P s 248 . |
ik DC 4L 35 £k DC 4 A A 20 i i) B B4
i, TR M T 4l i) e A%, W98 2 B DC
)5 T AT B T i B8 AR A JF HM R AH G
I IV 24 R e A DX A A 248 e 40 ) IR A AP XL
Gl A ) CRC i

AR ST IR 3 AT 1 7 ol JRURS: 2 A8 5 ) —
BB A 53 R R Ak K P, iZF5E R W] PDLL
PDL2 5 CTLA4 #H <) CD80 #1 CD86. 4-1BB,
TIM3 | TIGIT 1 ICOS TEAR KBS 2H v iy ik it 2 F
B, B 22U 5t g R — 2, A ot
G R G B A A AT B R IR A A S
CRC & 1 K 5 , CTLA4 , PD-L1 , ICOS Fl 4-
IBB 1 fm ZA Al I e 1 T 4H A 78 ok 203 s
IXSERIFFE AN R 8 e R A i R Y CRC R
H L AATAE T REM ICLs 7 ik Ak 2k, X R AR 5T
S5 R R AR 4R AT KRR i i e,
W 2 S AR BR 1Y) fe 3 A A i i A B T4 s
PERT A ST FIR AT AT CRC 88 35 % S 8897 1%
PR R RN, I3RS R TS .

H R A 175 2 838 X e 7 vk O A E, A
U, 38 3 4 Bk A R 1Y) 2 W UM £ BRI GDSC
FRfIA T XURS: 2H A AT 2 0 1Y) 2 ) AU
AR T 7 P BRI 25 (BT R S
Je VIR IEvsia e R IAEE R AT e R e A
PUin4:) , X L2 Y0t m KR 41 CRC B vl e A
B, BRI AW ISR AFAE — SRR 22 A i EE
JE X BB G REAF G i ZE R ZE CRC A (4 T g AL
T B — A B SR IRE, BAh, B T X K R I
IREEA HEA TR0 IN
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The construction of a prognostic model for colorectal cancer based on

immune gene correlation and drug screening

Zheng Wei' , Zhao Jiajia®, Cheng Xiang' ,Tan Hongxin', Huang Qi'
(' Dept of Oncology, The Second Affiliated Hospital of Anhui Medical University ,Hefei 230601 ;
*Dept of Neurosurgery , The Second Affiliated Hospital of Anhui Medical University , Hefei 230601)

Abstract Objective To search for new biomarkers to predict prognosis in colorectal cancer (CRC) patients.
Methods A prognostic model was developed for colorectal cancer with immune-related genes from the cancer ge-
nome atlas (TCGA) database using one-way Cox regression analysis and least absolute shrinkage and selection op-
erator (LASSO) regression analysis. Moreover, the immune infiltration characteristics of patients in high and low
risk groups was compared by sstimation of stromal and immune cells in malignant tumor tissues using expression da-
ta (ESTIMATE) and cell-type identification by estimating relative subsets of RNA transcripts ( CIBERSORT). In
addition, the expression levels of immune checkpoints were analyzed in patients from different risk groups. The sen-
sitivity of patients in the two risk groups to chemotherapeutic agents was also compared based on genomics of drug
sensitivity in cancer ( GDSC). Results It was found that the prognostic model constructed based on immune genes
could better predict the overall survival (OS) of CRC patients, and the results showed area under curve ( AUC)
values of 0. 764 (95% CI:0.751 -0.793), 0.773 (95% CI.0.761 —0.779), and 0.760 (95% CI.0.742 -
0.774) for 1-, 3-, and 5-year OS, respectively. Patients in the low-risk group had higher expression levels of im-
mune checkpoints and more abundant immune cells such as T cells (P <0.001), dendritic cells (P <0.001),
macrophages (P <0.001), neutrophils (P <0.001). Patients in the high-risk group might be more sensitive to
some chemotherapeutic agents such as axitinib, imatinib, methotrexate, pazopanib, rapamycin, sunitinib and tasig-
arnib. Conclusion A prognostic model based on 19 immune genes was effective in predicting the prognosis of
CRC patients. The number and activity of immune cells in the immune microenvironment in different patients may
be an important factor influencing their response to immunocheck inhibitors and chemotherapeutic agents.
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