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The expression and clinical significance of SLC11A1 in colon cancer

Jiang Zhongxiang ,Huang Danyang, Jiang Xiaoye ,Li Xiaoqing,Zhang Yi,Yang Yichun ,Wu Jiao, Jiang Zheng
(Department of Gastroenterology,The First Affiliated Hospital of Chongqing Medical University)
[ Abstract)Objective . To explore the expression of SLC11A1 in multiple colon cancer data sets and its relationship with the clinical
prognosis,and its potential role in the tumor microenvironment(TME) in colon cancer. Methods:With the use of the tumor genome
atlas(TCGA) and the gene expression omnibus(GEO) ,the expression of SLC11A1 and its relationship with the clinical prognosis of
colon cancer were analyzed. At the same time,we used the algorithm of ESTIMATE and the single—sample gene-set enrichment analysis
(ssGSEA) algorithm to explore the relationship between SLC11A1 and immune cell infiliration within the TME. Results ;In the TCGA
and GEO datasets, the expression of SLC11A1 increased in tumor tissues (P<0.001) compared with normal tissues. High SLC11A1
expression was an independent risk factor for the overall survival (OS) of colon cancer patients. In addition,SLC11A1 was strongly
linked to the infiltration and aggregation of tumor associated macrophages (TAMs) and M2-type macrophages,and further analysis
indicated that it was strongly correlated with increased CD8* T cell inhibitors TGFB1 and CXCL12 and their receptors. Conclusion .
In summary,the expression of SLC11A1 is associated with the function regulation of cells in TME, especially TAMs and other immune
cells,and it might have potential as a prognostic biomarker of colon cancer.
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SLCI1AT 7ESK I F (942 1k ] UG A T45 A VA
IFiE—ARER SLCUIAL 5 R pEid e R

1 #MR5FE

L1 #4
.11 BaEFE/SHr M UCSC Xena ﬁﬁﬁﬁ(hupss//xena.ucsc.
edu/) T4 TCGA RNA-seq IZJ# Kt (JLrP (L1 33 FviiE &
BEAE) . N TCCA BdlEJE (htip://tcga—data.nci.nih.gov./Tegal )
T ER 45 14 98 (colon adenocarcinoma , COAD)RNA -seq F(#
(L IER A E 41 4], Mg 2040 473 1)) s A SEE E S 2R W)
FARAE B A0 (National Center for Biotechnology Information,
NCBI) i GEO %4l 2 (https://www.ncbi.nlm.nih.gov/geo/) T#;
GSE17536(n=177, &3 W25 a1 4) \GSE41258 (n=230, H:
HIER 4L 54 B, 45 e 412 186 1)) \GSE17537 (451 i
HYUSS ), 45 GEO MR AT S ALIE . ik TCGA
COAD K GSE17536 #udle 5 rfilfs PR B A7 (5 B S8 B 1Y
Bl

ot PR LB 1 B R iR 15 58 B U AT (GEPIA ) (httpe//
gepia.cancer—pku.cn/index.html)i&—ﬂ?i‘%% SLC11A1 55y
AR AR E WA M I TIMER 2040 )& (https://cistrome.
shinyapps.io/timer/) T 425 i 1Y 6 TS yZ A A /K
(B 4iiffg .CD4* T 2/l .CD8* T 4id WA v s 4 i
FIRE RN ) .
1.12 ESTIMATE 7387 M\ TCGA $¥ 2 T #1215

EBE [ H R A “ESTIMATE” (Estimation of STromal and
Immune cells in MAlignant Tumor tissues using Expression data)
TR FEBTTESr [ ESTIMATE 343,
1.1.3 PR AR 35 H 4R & 4 70 #T (single —sample  gene —set
enrichment analysis,ssGSEA) TE GSE17536 Z ¥ 45 v (i JH
ssGSEA Wi R AMREAS v 29 A (5 5 1 s Sk O TR
SLC11A1 ikt 545 e A s Ak Z A AR DG E
1.2 %itFas

G35 SPSS B e R AT 3.6.0 #EATHE T2 430 K
R RIRIZH A SLCTTAT (23509 HL i f# B Wilcoxon rank—
sum K555 . R 2 “survminer” F T1E4% SLC11A1 Fik a0 ElE
FUH, Kaplan—Meier 3% FH T2 4 A7 M1 26, Cox LA XU [ 19
B TREZE ZEZEESH, 9 A B8
FH Pearson FEVES M 7325, LL P<0.001 S AH &M BB 4t
S, r=0.00~0.19 AFHRHEARH 55 ,r=0.20~0.39 AR
55 ,r=0.40~0.59 N AHICHE A5, r=0.60~0.79 Sy HH 1R , r=
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o TAERE (receiver operating characteristic, ROC) Hheem g
HARAE MM Ah, K37k HE a=0.05,
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22 SLCHIAl AW EZX BZmBEEHF TGN X F

4% W 78 K s 4 TCGA COAD Al GSE17536 1 45 i+
SLCI1AL X &5 UG B, 78 2 MRS b SLC11AL
TEMIRELH A T = ek TR 5 H s B AE 2R (overall survival
08) 1% (P=0.004,P=0.037) (1] 2A B), £ GSE17536 ¥4ii 4k
 SLCIIAT SRR R B W JE 5 K HEAF 3 (recurrence—free
survival , RES) B 15 T R 8 4 (P=0.005) (1] 2€)

(] Cox MR RYE— AL IF Al SLCTTAT 35X g 151
JErY5Z . 7E TCOA Brladle b #2il 4F i 531 7348 T N M
SRS RIN 2 SLC11AL A REE I 0S il 7 i 5
FR(HR=1.73,95%CI=1.01~2.98,P=0.047) (% 1), 1E5IR4E

GSE17536 1, #=HlAE WS M5 200 7 A GG R RT3
SLC11A1 k245 0S K RFS A7 B9 U 45 47 (HR =
1.97,95%C1=1.18~3.27,P=0.009, % 2;HR=2.70,95%CI=1.38~
5.29,P=0.004,% 3),
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2 Kaplan-Meier 347 SLC11A1 &i%7# TCGA COAD ##E% .GSE17536 #iE& h 3] BEFFHIEMm

F 1 TCGA #iE&EH SLC11A1 MR EE SEFENRRRMESE R Cox HIAD
) ARZR 530y EAISESEVER

I RAFAE " %

KBS B (95%CT) P RS 55 (95%CI ) P
o 1.67(0.95~2.93) 0.075 2.31(1.27~4.21) 0.006
531 1.18(0.72~1.92) 0518 1.00(0.61~1.67) 0.987
AJCCH ] 2.66(1.99~3.54) <0.001 1.64(0.71~3.80) 0.247
T4 3.38(2.07~5.52) <0.001 2.00(1.12~3.54) 0.020
N4 2.56(1.70~3.00) <0.001 1.26(0.76~2.08 ) 0.367
M43 5.49(3.33~9.05) <0.001 1.60(0.52~4.88) 0411
SLC11A14:35 2.13(1.26~3.60) 0.005 1.73(1.01~2.98) 0.047

%2 GSE17536 # SLC11A1 xR EE BREFENEERMZE R Cox B

I A _ LAeSE SRR Ci _ ZHZ A5 Hr

KBS FEEL (959%CI) P JABSFEE (95%CI) P
AEIS 0.92(0.58~1.47) 0.729 1.02(0.62~1.68) 0.943
P51 1.05 (0.66~1.69 ) 0.831 0.89(0.54~1.46) 0.633
AJCCH3 2.70(2.00~3.65) <0.001 2.89(2.08~4.01) <0.001
Jibgei 53-2% 2.15(1.33~3.47) 0.002 1.45(0.89~2.39) 0.139
SLC11A1$L 1.66(1.03~2.69) 0.039 1.97(1.18~3.27) 0.009

% 3 GSE17536 H1 SLC11A1 WM& BEELE L ETFENEE RS EER Cox BRI
) AR [ H By ZHEEH 54T

I RAFAE — -

KBS FEEL (959%CT ) P SRS 55 (95%CI ) P
RS 0.66(0.34~1.27 ) 0.213 0.76 (0.38~1.55) 0.454
P 1.00(0.52~1.93) 1.000 0.93(0.47~1.87) 0.848
AJCCHH] 2.05(1.35~3.10) 0.001 2.14(1.34~3.43) 0.002
b 534 1.85(0.94~3.64) 0.076 1.35(0.69~2.66 ) 0.381
SLC11A1435 2.49(1.30~4.80) 0.006 2.70(1.38~5.29) 0.004
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AHEAE R R g & A R SR A B I 45, (11 ESTI-
MATE 753T5 TCGA COAD Fi i FE AR (1) G 9% D743 A1 5 i
4, BIN SLCI1AL I3RIR S 45 i Sy v o AL P-4 B
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MW, X A AR ICE AR BE ST A a0 e (R 4) . B2, X
SRR W] SLCLLAL 7645 i 8 5 v i b 7 50008 ) 7 e
5 TME BB A 26,
24 SLC11AL EZ M Rk S Sk ta R H T A a9 AR Xk

T B 5T SLC11AT 5 TME U 41 g W 5 (1 ¢
Z KM ssGSEA EHa GSE17536 Rt h & REA e i i iy
L, GRS SLC11AL F2A/KF 5 FE W4 (7=0.50
P<0.001) i P67 40 il (r=0.32, P<0.001) T 2 i L0 4l (r=
0.36,P<0.001) %5 R IEAHSE (] 3), FEiXSefpe iz Ai g
SLCIIAT AYRE S HEANMIAY ssGSEA 35 MR
2.5 SLCI1A1 F&ik 5 TAM A= M2 A E % 4 fig 48 % 1

J T T A SLCI1AT 545 [ P 60 28 4 i 2 Y
MISCE [l H GEPIA P31 T B4 SLC11AL SR ey 4if
FRIBRIC S AR P  ARBFSE IR 5087 T SLC1IAL 54503
etk T AUMI RN AEDCHE: . 25 53R SLC11AL KK
PAAZ G JIRE AR G B AT Y (tumor—associated macrophages,
TAMs) M2 #IE BEAN AR B2 RANM | HoRn 20t | D8 v Bh
T 4 (follicular helper T cells, Tth) J#754 T 4iHfd (regulatory
T cell, Treg) \ T 21 Jitd 5208 S5 40 M bR 10 PH A2 IEAH G (K 5)
SLCI1AT1 5 M2 %Y w5 20 ffd b i 4% X (CD163 | VSIG4 Fil
MS4A4A) Treg FRICEEH (FOXP3 .CCRS.CD4.CD25 HITGFB1)
FUT 21 B3R ARIC KN TIM=3 49 #0568 A0 & A M2
U E AR TME 1 SLCT1AT 1 2834 nl B2 BRI g
-2 AHIFFE I &, SLC1 1A KK 5459 T i

TORZ AN TAMSs AR 28 Bk 40 B B A g 3 PR O A 26
(326), IXBE4EBAE TCGA COAD Bt K GSE17537 $udlite
TS BIIGTE (3K 7) ,$208 SLC11A1 AT RES: SR 4 s h B
W20 B A AL
2.6 SLCI11A1 5 #hF 7% % )& [ TAMs % & F= 37 CD8* T %
e e Aa &b

Fol A 5T £ W, TAMs 3 2355 TGFB1 Al CXCL12M™
Ol CDST AHMIAIZE , seak [ H GEPIA Wt T B &
I ,SLC11AL Y335 55590 B4 1Y TGFB1 A1 CXCLI12
K HZZ & TGFB1 TGFBR2 H1 TGFBR3 il CXCR4 2 W] i iF
AHIC (L 4A) X SEE5ILE TCGA COAD $4 48 rh 453 2 40 4iF
(I 4B) ,$278 SLC11A1 FJREF BhF TAMs /-3 CD8* T 41
JREARL Sk TR RS S R B 2, 72 TCGA COAD
BELE & GSE17536 BdR4Eh 4T T CD8* T 21 iz g %t &
H AR, Z I CD8 T 41 MR 5 B 4r 1)
Il A 485 5 AH O (P=0.044, P=0.008; 181 5) . #4 2 PRI H
H 4y M 4 4 .SLC11A1-Hi/CD8*~Hi .SLC11A1-Hi/CD8*~Lo .
SLC11A1-TLo/CD8*~Hi Al SLC11A1-Lo/CD8*~Lo , Jf i f7
Kaplan—-Meier 7347, SLC11A1-Lo/CD8*Hi A (E4k) TR
0S £F SLC11A1HI/CD8*Lo Jig (¥ 4k ) (P=0.007,P=0.046;
Kl 6A.B). 7F GSE17536 ¥4 £ fifi il ROC Hh £& L %%
SLCITAT BASDIR AR 5 SLCT1A1/CD8* A R A W 15 1 Ag
J1, R K I SLC1TAL/CD8 A A IR A TN T ) 6 7 544
(B 6C), il dFat ) 43 S5 A GG R 2, SLC11AL-
Hi/CD8Hi IRA 25 9 0S B9 TS 1hs7 [ F (P=0.001, %7
P=0.002,% 8), XELLEIRELIR | ML AT i — 5 I IF S IR &
SLC11AL 7E#4TH TAMs A0 CD8* T 4 A i i i i B4
[(BR

%4 SLC11A1 mRNA Riz 54 EH RIS AT S HEX ES T

ESTIATEFFA3 I~V 11 44 111 V4]
. r 0.56 0.41 0.68 0.47 0.56
SIETES)
p <0.001 <0.001 <0.001 <0.001 <0.001
o r 0.61 0.58 0.67 0.56 0.57
SRR
p <0.001 <0.001 <0.001 <0.001 <0.001
N o0
Z‘ g g ¢
2 g £ . E 3 £
< =] = =] . =) —_ <9
= = Z £ £ R £ £
z g _ £ = Z E I = - £ P
. 5 3 % T =% E2% £ 1 i EE g
=z = - 2 g EJ 0 0% d = E s oz 2 = 5
T TS g & T2 £ 2 g 2% E 2T oaz2ngA 5
(R w o £ < = 1S (I T 9T 9 E d oz oa g
“ 7 &2 39 2 o= g 8 2 2 2 9w T o E S - 8§ E L Q%
z £ 22 &% = = E 5 < 382 4 ;’: 2 5= E E & £ o Z c% e 225

SLCTIAL 008 004 0 0.16-025 0.38.0.26 0.13 03 0.26 .0.32 023 023 0 007 0.19 0.08 0.18 0.04-0.02 0.050.19 031 0.19 0.02 -0.02-0.12

a a a a a a a a a
. T T ES——
-1 -0.8 -0.6 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
E:a, P<0.001

3 SLC11A1 7 GSE17536 #EEH S RME BT EREXEIITER



BRERKZFIR 2022 £5 47 55 1 # ( Journal of Chongging Medical University 2022.Vol.47 No.1 ) — 109 —
5 SLC11A1 FnteE Al R iRt Z EAIHEX M ( GEPIA 8 )
G GaRE M bR
r P r P
CD8* T #iiJifd CD8A 0.220 <0.001 -0.077 0.300
CD8B 0.028 0.640 -0.130 0.074
T 4 CD3D 0.220 <0.001 -0.170 0.024
CD3E 0.270 <0.001 -0.150 0.045
cD2 0.300 <0.001 -0.140 0.065
B 4iifif1 CD19 0.140 0.019 -0.130 0.091
CD79A 0.150 0.016 -0.180 0.013
BRI CD86 0.730 <0.001 0.650 <0.001
CD115 0.800 <0.001 0.250 <0.001
TR O L AR i CCL2 0.610 <0.001 0.350 <0.001
CD68 0.600 <0.001 0.190 0.010
IL10 0.630 <0.001 0.850 <0.001
M1 B4 INOS —0.044 0.470 -0.130 0.084
IRF5 0.230 <0.001 0.055 0.460
cox2 0.210 <0.001 0.700 <0.001
M2 T 44 CD163 0.850 <0.001 0.870 <0.001
VSIG4 0.800 <0.001 0.670 <0.001
MS4A4A 0.790 <0.001 0.730 <0.001
Rl sl ] CD66h -0.005 0.930 -0.120 0.110
CD11b 0.860 <0.001 0.490 <0.001
CCR7 0.210 <0.001 0.240 0.001
A SRR 4L KIR2DL1 0.340 <0.001 0.180 0.015
KIR2DL3 0.320 <0.001 0.044 0.560
KIR2DLA 0.300 <0.001 -0.110 0.150
KIR3DLI1 0.200 <0.001 0.130 0.075
KIR3DL2 0.450 <0.001 -0.110 0.130
KIR3DL3 0.340 0.003 -0.076 0.310
KIR2DS4 0.230 0.001 0.260 <0.001
PZEIR AN HLA-DPBI 0.440 <0.001 —0.046 0.530
HLA-DQB1 0.350 <0.001 -0.180 0.016
HLA-DRA 0.450 <0.001 -0.028 0.700
HLA-DPA1 0.380 <0.001 -0.056 0.450
BDCA-1 0.220 <0.001 -0.170 0.021
BDCA-4 0.830 <0.001 0.270 <0.001
CDlle 0.850 <0.001 0.750 <0.001
Th1 2 i T-bet 0.350 <0.001 -0.039 0.600
STAT4 0.400 <0.001 0.680 <0.001
STATI 0.290 <0.001 -0.059 0.430
IFN- vy 0.210 <0.001 -0.021 0.780
TNF- o 0.350 <0.001 -0.023 0.760
Th2 #Hfif GATA3 0.290 <0.001 -0.090 0.230
STAT6 0.100 0.092 0.150 0.043
STATSA 0.340 <0.001 0.230 <0.001
IL13 0.210 <0.001 0.120 0.100
VEMLET D) T 4H L BCL6 0.680 <0.001 0.310 <0.001
121 0.200 <0.001 -0.130 0.070
JEATHE T 41 FOXP3 0.430 <0.001 -0.180 0.017
CCRS 0.470 <0.001 -0.120 0.021
STAT5B 0.250 <0.001 0.270 <0.001
TGF B 0.590 <0.001 0.430 <0.001
CD25 0.600 <0.001 0.180 0.260
Ch4 0.630 <0.001 0.130 0.430
T 2l 8 PD-1 0.260 <0.001 0.190 <0.001
CTLA4 0.390 <0.001 -0.024 0.650
LAG3 0.140 0.024 0.058 0.280
TIM-3 0.730 <0.001 0.560 <0.001
GZMB -0.033 0.590 -0.043 0.420
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%6 SLCT1A1 fnfeE eI fZ+riE 2 BAIHE XM ( TCGA COAD #iiE& K GEO HiREWIE )

TCGA COAD (n=473)

GSE17537 (n=55)

e RELN I SR ARG
r P r P
CD86 0.70 <0.001 0.59 <0.001
FAZ AN CD115 0.65 <0.001 0.67 <0.001
CCL2 0.55 <0.001 0.57 <0.001
JRAICE AN CD68 0.29 <0.001 - -
IL10 0.52 <0.001 0.54 <0.001
INOS -0.05 0.284 0.07 0.620
M1 W2 s IRF5 0.22 <0.001 0.65 <0.001
COX2 0.43 <0.001 0.30 0.030
CD163 0.77 <0.001 0.67 <0.001
M27 I A it VSIG4 0.72 <0.001 0.67 <0.001
MS4A4A 0.69 <0.001 0.57 <0.001
F 7 TCGA #iE&%E+ SLC11A1 1 CD8* REM LB EHE DAEGFRNREEEFZEE Cox EASHT
IR RAFEAE ESESEER ZIRZ [BH 7
K58 (95%CT) P KUSFEEL (95%C1) P
AEIA 1.67(0.95~2.93) 0.075 2.41(1.31~4.40) 0.004
5 1.18(0.72~1.92) 0.518 0.95(0.57~1.58) 0.842
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