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LE25EM: ZaWE (CRC) B —FM2ErEm . U522 R EMWEE . 8Ok Z 13k dE R CRC
5B BB 3 Z AR A B VTR AR G o A58 B e g AT CRC B8 25 T A G2 AR OCHE KX (IRGP )
Fik: M TCGA Hl GEO ¥4 2 N 2% CRC AR 38 (9 i R 3 5K 3% e i IR A5 B, 40 2 — > I R B0 s 4k
(TCGA-COAD) Fl—AKHEHHELE (GSE39582) o M ImmPort FU4E & R # e A SEH (IRG)

FHF NS4 B K 3o uE B4 56 v IRG M9 IR E o X6 & — AR T IRG (9 3R A #E AT BN 1Y e 8, 12 H
Lasso-Cox FEL@I XS FEELEAC 1 000 ORI R TRGP s [ g 2R X8 %0 (TRGPT) 1. FIH IRGP
FRaEAY ROC K CRC A 430w KU R XU 41, I Hffi ] Kaplan-Meier 35 & Log-Rank #5624
PIZE AR AR AR o IR, (B 3R R 22 3R Cox FU B XU, [l JA48E 0 43 A PPk 7 b s 2 i) o )
A& 7). Bl 5, 1 H] CIBERSORT X g it AT LA B TE , WIH CRC B85 19 S e i L I 16 00 )
IRERIEAT T TIRevERE R AT, FHAIE— 25 T A58 (19 40 DG 2B ) T e

£ R, UM T 204 28 4 R A A IRG 4 K¢ B IRGPI ( CXCL14IBST2, RBP1ISTC2,

RBP7IPTGS2, RBP7IARG2, RBP7IIL7, APODIILI7RB, GNAIIIGRP, CCL4/INHBB,

CCL28IINHBB, ABCC4IGRP, ARG2IGRP, CCR7IINHBB, CD86IIL7, OLRI1IIL7, C5AR1INR3C2,

INHBBIPDGFC, STC2IHNF4G, ILIORAITNFRSF11A, RORCIPRKCQ, TNFRSFITAILCK) , X 4t fx
5 CRC BH MBS W W ASC, TEVIZREE &b, m XU 4R CRC 838 S A A7 R W] I 25 TR XU
ZHH CRC 4 (P=1.295%x 107", HR=6.51, 95% CI=3.79~11.21) , 786 UF % 5 v 15 2] 54 56 IF 45
B 5 Z M IF (P=0.000 1, HR=1.82, 95% CI=1.36~2.44) . M. KM LN K Cox 21 &7~, TRGPI &
CRC f b ~7 BUR & (I8 4. HR=3.270, 95% CI=2.555~4.186, P<0.001, HR=3.008, 95% Cl=
2.295~3.941, P<0.001; HiFE%c#E4:: HR=1.278, 95% CI=1.107~1.474, P<0.001, HR=1.189, 95% CI=
1.024~1.380, P=0.023) . #R4E G 58 40 iR 0 20 B S, A L A AR KU AT 5, e IR 2 e o 4
T 4nffl (P=0.007) , EWEANA (P=0.024 ) & & W E S, mid SR sRa1E (P=0.006) , 5 CD4’
R T 40f (P=1.784 x 10°°) FEARXB A b i & s 3% . TR BL R R, IRC 5 —24 Y
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Development and validation of immune-related gene pairs
signature for prognostic prediction of colorectal cancer

XU Wendi, TIANNAKE-Shapaer, LIU Kuijie, HAN Tong, ZHAO Hua
(Department of Gastrointestinal Surgery, the Second Xiangya Hospital, Central South University, Changsha 41001 I, China)

Abstract Background and Aims: Colorectal cancer (CRC) is an aggressive disease with late diagnosis and poor prognosis.
There is growing evidence suggesting a prominent correlation between immune signature and CRC. This study
was aimed to establish an immune-related gene pairs (IRGP) signature for predicting the outcomes of CRC
patients.

Methods: The gene expression profiles and clinical information of CRC patients were extracted from TCGA
and GEO databases, and were then divided into a training dataset (TCGA-COAD) and a validation dataset
(GSE39582). Immune-related genes (IRGs) were downloaded from the ImmPort database for screening of the
IRGs in the training dataset and the validation dataset. Paired comparison of the expression values of IRGs in
each sample was performed, and the final immune-related gene pairs (IRGP) signature [immune-related gene
pair index (IRGPI)] was constructed by Lasso-Cox proportional hazard model with an iteration number of
1 000. Then, the ROC curve of the IRGP signature was applied to split CRC patients into high and low-risk groups,
followed by analysis of the survival states of the two groups of patients using Kaplan-Meier curves and Log-rank
test. Simultaneously, the predictive ability of the signature was evaluated using univariate and multivariate Cox
proportional hazards regression models. Subsequently, the infiltration conditions of immune cells in CRC patients
were identified on the tumor samples using CIBERSORT through deconvolution algorithms. Finally, functional
annotation and analyses of the model were performed to further understand its biological functions.

Results: Twenty IRGPI containing 28 IRGs were successfully constructed (CXCL14|BST2, RBP1|STC2,
RBP7|PTGS2, RBP7|ARG2, RBP7|IL7, APOD|IL17RB, GNAI1|GRP, CCL4|INHBB, CCL28|INHBB,
ABCC4|GRP, ARG2|GRP, CCR7|INHBB, CD86|IL7, OLRI1|IL7, CSARI|NR3C2, INHBB|PDGFC,
STC2|HNF4G, ILLORA| TNFRSF11A, RORC|PRKCQ, TNFRSF11A|LCK), which were significantly associated
with the prognosis of CRC patients. In the training dataset, the overall survival of CRC patients in high-risk group
was shorter than that of CRC patients in the low-risk group (P=1.295x10""", HR=6.51,95% CI=3.79-11.21), and
the similar result was obtained in the validation dataset (P=0.000 1, HR=1.82, 95% CI=1.36-2.44). Univariate
and multivariate Cox analysis verified IRGPI as an independent prognostic factor for CRC (training dataset:
HR=3.270, 95% CI=2.555-4.186, P<0.001 and HR=3.008, 95% CI=2.295-3.941, P<0.001; validation dataset:
HR=1.278, 95% CI=1.10-1.474, P<0.001 and HR=1.189, 95% CI=1.024-1.380, P=0.023). According to the
analysis of tumor-infiltrating immune cells, the regulatory T cells (P=0.007) and macrophages (P=0.024) in high-
risk group were significantly higher than those in low-risk group, while the resting dendritic cells (P=0.006),
resting memory CD4'T cells (P=0.006), and resting macrophages (P=1.784x10°""") were significantly increased
in low-risk group. The results of functional annotation indicated that IRGs correlate with certain biological
processes, which included the leukocyte migration, cell chemotaxis, cytokine-cytokine-receptor interaction,
etc. Further, the related pathways with significant differences between high and low-risk groups included the
keratinocyte differentiation, keratinization, epidermal cell differentiation, and skin development, etc.

Conclusion: A IRGP signature for evaluating the prognosis of CRC patients is successfully constructed, which
may provide novel insights into the diagnosis and treatment of CRC.

Key words Colorectal Neoplasms; Immunity; Prognosis; Genes; Computational Biology
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ZE H w9 (colorectal cancer, CRC ) J&—Fh4
BRVERH W, 2 RUERE th o = R WA,
o 4 e IR RE SE T R R R A L RSt
FE20184F, FKECRCH KM HIECHS521 590, 4 fT
A RS B R B 12.2% o R L CRC T AE T2 1
BIKC K247 563, 5 TA JEAE N SE R 108.6%" . T
R GIFBE R, W R20214F, {XEE
O 104 2706105018 CR CHiAE 7 1 J2 52 98014
E FE T 1]

FERZHECRCEL IR (colon-
adenocarcinoma, COAD ) J& &/ T I 40y
MYEME, RA R FEREEN Y - H
by 5 D 26 AU 60 5 WOIR A0 MR L MR RO L AR P dnl i
i AR S AR CRCE —Fh S B , K2
60%~65% (1955 191 S A8 K 1), 2 380 b AR A5 1 1K 4 st
TR AL7E F oA, X SR S BT A T a]
O B T AE AU TR R, CRC R 3 A TS B T
SE A TNM 3 I R B 32 G W TR T3, (HIXAX
FRT UL R CRCE S . Ah, CRCHEZE MIm IR
R, IGITROR MG ik 52 251 40 2 L5t A4 RS
SHECRCH B A S Z N RE g m",

WU IR, e R LIt i2 M,
T M 00 8 O 5 A e B LR NR T R S Y A ) b
HEY, XFCRC/EF PEAT F 92 Wr sl U B 2 ¥ R
ZRCRCEF MCH™ . X T CRCAYA R TS Fl
SRR, R ROl B 5T b K IR AR W A 3 X i
ECRCHIZ I RAYT ik T B R sTmk!" ™, (A F
A RIEDR 3 nos /N B e SRR A A e U R
Z Gl PRYGIE 2 2 A4 IR, R SRS ff A 07 2k
A WIBR S 7 VR N H I PR 52 BRATS R S B

AR, T RO R R B B A B R e
B EOR, S SRS R SCIZ W IR YT R T
J5 0 OGS Y AR W bR G AR AL T B B (H
TR 1 22 R R RO B 2 1R B AR B AR W o R TR
PR I P 5 A BRI, DL R A 5 AR DY R ik
JK - I A Y 08 4% B8 5 v s S aE M A — 4k, kst
PRI 1) AT 55 Sy oo 0 ) T AR W A I8 ok TR L Y
PRERTCTS SRy TR X I B AL FE () 0 g R
H—Ak ) JRyBRAPE R [R)E, BF5E N G4 s 1 —F A
T IR SR A K AR R 44 1 07 s, A A A g E
3 JEAE Y 25 B R FH v 28 R A5 B g S 2 R

WRoE ORI, ki . RER SRR . A
RAZ . ARIEAAE RN TR R AR AR o R R
A VR JE G AR R BT BB S AR G R A5 A E
B ] 2 Ji i 1 G B R 3R
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AWFFERD — P A A (immune-
related gene, TRG ) 415819 fe 8 AH 5 3 K X) 48 %4
(immune-related gene pair index, IRGPI) N0
Jo bR SRR B A A, O LA R A R R 2 T )
( The Cancer Genome Atlas, TCGA ) Z¥E4E it
R LR LA HHEE (Gene Expression Omnibus,
GEO ) ¥4 5 CRCE & By RAF B AR SIS
X HHEAT T — RGBT 5T, DT HIE B A 928 A0 G Bk
FEXF (IRGP) 5CRCHEFH TG 1 CHE

1 BB

1.1 #HERIE

ST U/ A 771 i 1 1 R 0 S O N S v
BT 2 ST B AR 4R, AR TCGA-COAD (I R %L
TEBEA520], Bk HBIRHE4490] ) DL K GSE39582
(585 ) B4, Hd e i Bt ] 412020474 H 25 H—
6 H20H . HHTCGCA-COADSE 4 A H iy i i
I AR I i B 5 35 1 K 309 B 7 T e AR I 25 4
e, HiGRGEE . RHEEREENTCCATT
( https://portal.gdc.cancer.gov ) F# ., K T L
TCCABHRE TR FER, IWGEO Chttps://www.
nc})i.nlm.nih.gov/geo) T#E TR IEEIEEGCSE39582
HP (18 35 PR K 4 RIS 1 R AR B o

X FTCGA-COAD X GEO¥ i, BT 41vE
T8 S A 3% 38 T MR T 7K S B 46 Sy A R 1) ik DR A
S, WA AR e . X TR — A 3 A
3R AN R AR AA K AR A E IO R A
S o EE EAT R A, DO B S8 R I R R A
FEEE TR .
1.2 CRC #7571 IRGP Hj# &

WATTCCARIE E WS TIRGPRY iy g 127),
F20204E3 A28 H MImmPort £ 35 J%E ( https://
immport.niaid.nih.gov ) T T2 4981 1RGFH T4 4
IRGP, IRGHEL & 1726, H a3 b IR AL K 1 K I
BB AR AE K T B RIE ALY . Mk P R 4
HFZe, MEFET. AN, TImES,

XFABFFE Ik R I TCGA X GEOF-& FiffT T
A AR SR R (4 X 22 {E ( median absolute
deviation, MAD ) >0.5) MITRGHIM & o X AEAHE
ft B TR G I 2R 3K (A Z [ AT AT L8, DA 3RAS A
MIRGPIAE ST o W RTEFF EIRGPH 1 IRGHY
FIKKF s TH2NIRG, WHIZIRGPHIAF > M1,
B, BN, EBRAR AN /NYIRGP (80%
DL F AR EREAR T IRGP I A B 0Bl 1, X B0k
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HEREARZ AR M/N ) J5, BT IRGPHE )/
T SRAE R W) U IR GP T 0847 )5 2240 M o

X Rh L T 3 DR e g O vk B
B, BONIZ T I R 58 4 BT IR RE AR 1 B TR R A
PRI RS2, T UK 75 Z AR o Ak i LAt 1k
i 7 2
1.3 IRGPI WHg&

kA5 1) e e A 1 i R X A TR Sfe ) A LU A A
K TCGCA-COADEHE 4 UL M GEOXUE 4 Hh 9 it IR %L
PEas s, 13 B CRCHEH FEAR Y A A7 B 1] S A A7
RE, BHSWIHIRCGPHEIF, 8 H CoxlIH K
Kaplan—Meier‘Yfiﬁ*%l—ﬁ(:RCﬂjE B EMEZIRGP
(P<0.001) . T kG ECHE o BESLA B9 XU, 3%
PTG W F AR SCHIIRGP, R4 fL “glmnet”
(WA . 3.0-2) W HLasso-CoxIH (L1 000
W), IS T 20N RGPE U R ZIRGPL,

HEHRIES “survival ROC” ( FA .
1.0.3) . (RAS: 3.1-11) g
[F) A i 32 3 TAE4FAE (receiver operating
characteristic, ROC ) #iZk, B EIRGPIN i
FERUE Ceut-off ) B, MK CRC A 73 A R
21 e XU 4
1.4 IRGPI HJI&iE

J T WA TRGPIAR & M M, & sk
Kaplan-Meieri: & Log-rank #; 3o XF CRC B & 22l T
A Ar e . Bl S BERE T R — IRV 4 0 AR DG I R A
Z, ol R B2 AR B Cox HU IRV 43 A7 Sk DAk
IRGPL, TEHLARRESrHr v, B0 5 A B8 48 b A9 I
R ZE ., WHEEE KIRGPISHAT T K& 4y . bl
J&, TEZ AR Cox o M H K IRGPL S AT H (4 1l R I
WHEAR A S, Rl MERIT . N IR
HERAR R, TP — 2 X TRGPTHEAT 1A
1.5 BEERHBEE S

K FH — BboT B0 T fE W TR KR 4 4
(A 36 SC R ) %o o Al i = 1Y O AT 5
CIBERSORT™, LUfFE I F T fift A [l KUK AR 1Y) B2
PEAN IR . CIBERSORT 2 — il b\ & 2= 4H 41 il 5t
DR ¢ 1K 3 v e 0F L 40 M 4 B Y T vk, XTI A
KA 2 A Iy A T HAB 7 2. CIBERSORT
XiF i R R R AT 25 B B M, 6 A b AN i 2
RUER A 7 S Fp g & WP % T A AR
CIBERSORTREWE Hi Wy 4 22 Fh 12 Vi 42 928 48 B 1) AH XoF
Fefil, fl R A4 “CIBERSORT R seript” (i)t
A 1.03) X B ANFEASHEAT TR I G0 0 4 AR 4 AR
XiF EG A A

“ . ”
survival
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1.6 LBEEREFM T

N T AE e S M OKF BT @A TR G PTEY
IRGHY ISR, i T ANRE AR EE (Human
Protein Atlas, HPA, htips://www.proteinatlas.
org/ ) o HPAJE—/al A I3RS B e, A&k
207 H DL AE ) 3 T 5 41 BUIk o 19 R Ik KdE
I B Al 4 gt — sk 3k T 2R 8% B BB 9 Y O 2
A NRA LR A B A B3g . N s 1 A [
TE B 20 ZURI A 20 2R b B P BT A S [ A A

J T RS T IRGPIFYA C AW 2= DhEE, &
WMot m et RiIE=f) “clusterProfiler” ( fAS .
3.14.3 ) XHMIRGPIMIRGHEAT T JE [ A M 48
(gene ontology, GO ) KRt #pE R 5 R R A g )
44 (Kyoto encyclopedia of genes and genomes,
KEGG ) BHEM o v 1 BIAH XS AR IR
HZ A A BUE RGO AS, a7 5L D 4 [A) 1 H]
Bioconductor® 44l “FGSEA” (A<, 1.12.0)
T HNEFTLESDW (Gene Set Enrichment
Analysis, GSEA) P, ARWFIE th b Ko i A ¥ 2
A EMH TMSigDB ( Molecular Signatures
Database ) FRiCHFE L, EFEP<0.05SHIEIEE A
Gl or B SRR R
1.7 SZitFE

fr A g Tk g 6 RIE F O CRAR
3.6.1, https//www.r-proje ct.org/ ) MSPSSHE{F
( SPSS version 22 ) 47, X FArA MR, P<0.05
PO A G

2 # R

2.1 IRGPI HIHIEREX

A TAERBEWME VIR . AR5 ILNAF 5
G IREHE1 018 HEA (£1) o TCGA-COAD
B AE R 2584 5 . GSE39582 BA S AEE g B 4iF %
P 2E o MNImmPortBOHE 2 AR5 192 498N 1R Gk
IRGP. 76T A 4l b ¥ k47 T &, I3 2 VI
RtE LA ChRE (TP 48X 22 MAD>0.5) 5,
PRk A 4734 IRG, JFHME TA111 3924
IRGP. 7EYIZRECHE 4L i M B AR X 28 R 8 /NI TR G P
25, 18512 275 1RGPs., Bl E A I REA G RS
B, BEASIT¥E X (P<0.001) K281 IRGP
YERPIIREEIRGP . X TR R IEIRGPEH T
Lasso Cox Fu i RUES: [F1UE 3¢ H 2845 71 000¥K Y BEAL
TR, 2% #% 720N IRGPHIBIRGPI, IRGPIH
28/ ME—FIIRGHL AL (£2)
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| VIZEHELE (TCGA-COAD, n=452) | | UEEEAE ( GSE39582, n=585)
v
| TSI MIIEH (IRG) (n=473) |
\
| H MAD>0.05 B S AHCEE R PTG TRGP (n=111392) |
v ZBRAES/NT 20% 1Y IRGPs (n=12275)
|@%mm&mﬂﬂhﬁ&kmm%mwﬁﬁm%@ﬁmm(wx)|
v
| i LASSO-COX [a15 (3548 1000 1) HHEHRZA IRGPs (n=20) |
12
| FEHL2 20 4~ RGPS, 58 X - IRGPI <
Y Y Y Y Y
et || mwuesr || st | | ek | | co. KEGGAHT | | GSEA ST
B 1 #@RBIES CRC &% IRGP iRs LiEmE
Figure 1 The workflow of constructing and verifying the IRGP signature in CRC patients
% 1 TCGA-COAD #1 GSE39582 % & . Kyl FR4F1E
Table 1 Patient demographics and clinical characteristics in TCGA-COAD and GSE39582 datasets
B TCGA-COAD (n=452) GSE39582 (n=566) || 4 TCGA-COAD (n=452) GSE39582 (n=566 )
HE (%, kxs) 67.09 + 13.02 66.83+13.44  ||M 3% [n (%) |
PG [n (%) ] MO 334 (73.9) 482 (85.2)
ik 214 (47.3) 256 (45.2) M1 62 (13.7) 61 (10.8)
ik 238 (52.7) 310 (54.8) ARA 56 (12.4) 23 (4.0)
TG [n (%) ] ACII 3% [n (%) ]
T1 11(24) 15 (2.7) I 76 (16.8) 37 (6.5)
T2 77 (17.0) 45 (8) 11 178 (394) 264 (46.7)
T3 308 (68.2) 367 (64.8) 11 125 (27.7) 205 (36.2)
T4 56 (12.4) 119 (21) v 62 (13.7) 60 (10.6)
R — 20 (3.5) ARA 11 (24) 0 (0.0)
N4 [n (%) ] AR n (%) ]
NO 269 (59.5) 302 (53.4) A7 364 (80.5) 371 (65.6)
N1 103 (22.8) 134 (23.7) LA 88 (19.5) 191 (33.7)
N2 80 (17.7) 104 (183) ARA — 4 (0.7)
gl — 26 (46)
#2 IRGPIHIfEXEER
Table 2 Information on the IRGPI
IRG 1 S IRG 2 S EYi4
CXCL14 Antimicrobials BST2 Antimicrobials —-0.453 230 288
RBP1 Cytokines STC2 Cytokines -0.724 631 712
RBP7 Cytokines PTGS2 Cytokines 0.319 523 645
RBP7 Cytokines ARG2 Antimicrobials 0.245 945 733
RBP7 Cytokines L7 Cytokines 0.065 615 055
APOD Antimicrobials IL17RB Antimicrobials 0.076 208 315
GNAIl Antimicrobials GRP Antimicrobials -0.307 142 838
CCL4 Antimicrobials INHBB Cytokines -0.281 713 6
CCL28 Antigen_Processing_and_Presentation INHBB Cytokines 0.140 858 009
ABCC4 Antimicrobials GRP Antimicrobials —0.293 948 494
ARG2 Antimicrobials GRP Antimicrobials —0.481 842 585
CCR7 Antimicrobials INHBB Cytokines -0.518 241 85
CD86 Antimicrobials 1.7 Cytokines 0.504 095 889
OLR1 Cytokines 1.7 Cytokines —-0.403 401 443
C5AR1 Antimicrobials NR3C2 Cytokines 0.312 442 524
INHBB Cytokines PDGFC Cytokines 0.536 856 666
STC2 Cytokines HNF4G Antimicrobials 0.349 610 74
IL10RA Antimicrobials TNFRSF11A Cytokines 0.220 491 253
RORC Cytokines PRKCQ Cytokines —0.429 464 037
TNFRSF11A Cytokines LCK Cytokines —0.366 351 252
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2.2 IRGPI H93&UEFIEf

Bf (8] AH G RO C il 6 TR G P T A 4 # 1k (H
H-1.239 (E2) . MIWECRCHEH B AR
(overall survival, 0S) , i JHIRGPIM fiE# 11
ER I g S el S (1O o = W
(1) o MR P ar A e K4 0SB B AL F
A4l (P=1.295x 107", HR=6.51, 95% CI=
3.79~11.21) (KE3A) .

Xof I 25 B0 B 14T AR o R 22 A8 o Cox ] I 43
Mr, DMET 3 —4 TRIRGPLE & Al LIfE N CRCH
TR TS R . AR R Cox A, A
AEAE T IR T . N4 DL X TR G P TS 11 5 i
BAGIr#E L. 22800, IRGPIRIC
HIHJE — A ST FS A G R (EI4A-B) o A
T ZEAS R AR IRG PR 15 B A7 591 2 B dis 4k
Y (RO (N = A N /AN W T B R 1o 1
£ (GSE39582) fENAMNMIRUE . i M85 Y 2R g4
L RVRE Y 3 A br o, B 36 TE B0 2R 9 B E O b =
JRURS: R XURS: 20, R S5 ifE 47 M G A A7 4 B s ml 4%
PS5 UGB E RPN =K 4L A0S i
& TR 20 ( P=0.000 1, HR=1.82, 95% CI=
1.36~2.44) (K3B) . fFEWUEEMEES, THHEK
FH AR B R 28 B Cox BIH 20 M o e i SR &
N O TE AR DL 2 AR B Cox B H 43 M S
IRGPI¥I A G2 E L. HI, IRGPIARIC N 5 M
CRCEEZEAATE ML HNE (E4C-D) .

XU AU

1.00
0.75
&= 0.50
4
0.25
P=1.295x 107"
HR=6.51 (3.79-11.21
0.00 ( )
01 2 3 45 6 7 8 9101112
A ] (4 )
EoA 1207 119 58 33 16 138 6 3 2 L 1 0

MR 1239 169 96 53 33 20 12 10 8 5 3 2 0
01 23 456789101112
1] C4F)

A

B3 5. KMKEHEZEE CRC BEHK OS #Zk
Figure3 OS curves of CRC patients in high-risk group and low-risk group
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2.3 &. KRB A %RZHEIRE

R A8 2 VB R, CRCAN M A - 5 H
TR A 15 A 8 A0 O T R I R R DDA O
CIBERSORTE £ H T i G B B8 (9 AH OCWF 58 v
AT LA K S A i 988 A E AT 25 36 BT A T g
20 A2 AR5 I CIBERSOR TR PFAf R
[7i) XU 2L T 45 57 R 25 609 22 b AS [ #9238 400 it %) A
. BISAEZ: T — AU 41 FICIBERSORT
iy AR SRS A M E B ROTE A, R TR AY XU 4 BT IR
T 1) 5 22 20 i 26 K B R [A) . AR F 5T & SR YT
PETHML (Tregs ) (P=0.007 ) EWE40MI ( MO)
(P=0.024) 7 WS4 2 5 &k, miAE AR
S 21 P Er B 2R i ( dendritic cells resting,
P=0.006) , FFECD4"CIZTHIMI (P=1.784")
ME sy el Tk m (EISB)

0.8 -
Cutoff: -1.239

0.6
Rig

i 0.4+

0.2+
TCGA-COAD
0.0 Year=5

T T
02 02 04 06 08 10
fRIEZ A

2 IlZBHESEH IRGPI B ROC ik
Figure2 ROC curve of IRGPI in training dataset

R (XU
1.00

0.75
££0.50
4

0.25

P=0.000 1
HR=1.82 (1.36-2.44)

0.00

012345678910111213141516

M) (4F)
5 IR 1302268 228 182 143 111 86 56 32 23 19 13 8 5 3 3 1
(E JRU 1277253226 196 167 134106 67 45 33 26 16 § 5 3 1 0
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Figure 4 Forest plot of univariate and multivariate Cox regression analysis for the prognosis of CRC patients A: Prognostic value of

IRGPI in CRC patients in TCGA-COAD based on univariate analysis; B: Prognostic value of IRGPI in CRC patients in TCGA-COAD
based on multivariate analysis; C: Prognostic value of IRGPI in CRC patients in GSE39582 based on univariate analysis; D: Prognostic
value of IRGPI in CRC patients in TGSE39582 based on multivariate analysis
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Figure 6 Expression of protein in CRC tissue by immunohistochemical method (x100)
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