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Abstract

Objective: To screen for immune-related genes with abnormal expression common to patients with
UC and CD and to compare the similarities and differences in immune infiltration in patients with UC
and CD. Methods: Two intestinal mucosal gene expression matrices, GSE87473 and GSE102133,
were obtained from GEO for differential analysis, as well as WGCNA to obtain essential genes and
GO and KEGG analysis of the obtained genes, and finally, CIBERSORT was used to obtain immune
infiltration in UC and CD patients and to analyze the correlation between immune-related genes
and immune cells. Results: There were eight differentially expressed immune-associated common
genes in UC and CD patients: DUOX2, LCN2, PI3, CXCL1, IDO1, STAT1, CXCL2 and PLAUR. UC and CD
patients had similar immune cell infiltration results and slight differences in immune cell infiltra-
tion. Identified immune-related common genes were more or less significantly associated with
concurrently dysregulated immune cells. Conclusion: Using a bioinformatics approach, this study
screened for eight immune-related genes with abnormal expression common to UC and CD pa-
tients, bringing new ideas for an in-depth study of pathogenesis, diagnosis and targeted therapy in
IBD patients.
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1. 5|

JEE M 799 (Inflammatory bowel disease, 1BD)& —Fh &) & & (145 K& 1 B BB 184 R6E . D250 1
i R 1 R B 0T BRI R TE B S 5 e v, IRBE L TR AN S A 5 D8 3 A AR R IR AR R[]
9 1 45 W 4 (Ulcerative Colitis, UC) 155 % B (Crohn’s Disease, CD)+2 IBD [/ Ff = B8 . UC 1) & 5iE
ARG VE S AAAT T R, RRTEBEMFETE, v S8 mEBm. PEEESR
RINBRIELGE N R F[2]. LT, CD MREENTTBANE 0, W Rk A 2, R n] s E fb1E
BTy, FTRE B R AT MErEpas . BEEMBRIN3]. I1BD TiEiafn, EHEER N E &, SRk T
B PR TE TS UC A1 CD S0 26 g e (1 B 5K, AR, UC i % 0.5%, 45 CD 0.3%.
TERIBEFFR EHEZ, 1BD Kz IEU ANREEE FF4]. Bk, 7E5F/KF LT ## uC 1 CD 1)
KARHLE], TR UC F1 CD HIE Wi RGBT 5 i

SR IBD IR AL AN B, (E R R 2 B TR, S IR R 3R AE 1BD (193 [R] v 473 V6 4 H 22
FROAR o G 28 AH D I 3 IR 2 0 5 % 1T AR I G R G AN AE 20 2 IR AR ELAE P T 3 S0 R A A 1
Fif . . Toll #5244 (Toll-like Receptors, TLRs){F A i i 4 ¥ fa 9% N2 T H#X, AT 5% IBD. TLR1,
2, 4, 7, 8 {55 IR TR M MyD88 i NF-xB 122245 1% 4k 2 1 4 (Mitogen-Activated Protein
Kinase, MAPK)R i #2 2 i [ Bi[5] o s A OB mT LA So s 40 M A, adh, Zdk, 3895 DA 580
AR R, 1DOL i A4 o U R 1) AR 4 SR 2 i 5 M 40 A 1) 40 2 AR, BT RZ e M2 Y S g 41 g (M2
Macrophages) B t[6]. G2 AH 9 I DR I RE 2 S 2 A R R B, A4/ 2 (interleukin, 1L)-10 &
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— P EEMPIR MM T, AR 4RI E R AR A e AR RS, I B A DR B R A 7]
IL10/IL10R (1R = AT R I A S5 JUAS A 19 IBD 697 HPTAN L [8] . DRI, Ao g% AH OC HE R B L #2 m8 )
PO G AN, S R AR SRE AR, IXEEET S 1BD R AEE DI BATNEF B E TR
5l UC F1 CD 24 (1 G B AH G ThRESE R, R 220k b [ R PR (g S =25 5 0 B o

B A i DR ZEL 0 7 e AR R 0, A 8 22 1 5 3 A D B0 B PR 0 41 4 A R AT TR B LAk R 97
(B R— AR Z AR TIRK(ER] . Bing Yu S5 NRIBFFLRA: Sk AQP9. CD27 Al HVCNL 1]
1E N B CD 2 A Bh e br, AQP9 FI{E NH:52HT TNF JAI7 A U T FE F5[9]. Mengmeng Xu %5 A&
B, IL1B, MMP1 fil MMP10 RE5/E NTE B UC BIRFAESEIR [10]. FE K0 i JE IR Rk 1 5ds , 3841
I A S B2 S T R UC I CD A5 1) S A O 3 DR DA S G 2 flEA 458 1) A AR 22 S 2

2. 5 7HZE
2.1. BURHRERFIALIE

FATTM NCBI Gene Expression Omnibus public database (GEO, https://www.ncbi.nIm.nih.gov/geo/)3% 2 4~
J kG P R PR TR A B . LT GPL13158 Affymetrix HT HG-U133+ PM Array Plate ~F & f#] GSE87473 £ 5
106 3G shtE UC I A 21 AMEEFEGTR . 35T GPL6244 Affymetrix Human Gene 1.0 ST Array T~ & )
GSE102133 fu.4 65 ] CD &35 LA 12 IR 0 I 6f THE AL BE,  FRATE e -1 & R (5 B R
IRRE R B ER B A O B DR, IR AR ARG IR IR, RN 25 o Rk — A5 RIS B 22 AN PR A T - 3548
{FH R F ) affy TR UG K £ 30T St E, H—1L A1 log2 ¥4, FATTM The ImmPort 3RHX T 2483 4~
Yo% HH 5 FE K] (ImmPort, https://www.immport.org) .

2.2. 1RBEFRFTiLEE (Differentially Expressed Genes, DEGs)

FEIX HLIRAN 18 A R 00 limma L% GSE87473 il GSE102133 Hidi A0 4T 5L (R (19 25 S 407, 18 p 1
< 0.05 Jlog2 Fold change (FC)| > 1 (Fold Change, # 7%%0)[i& £ brift >k iR %] DEGs, LA3EfF UC fi1 CD
R 5 6 B HRAH I 22 R R 3R IA . @i R Y “ggplot2” Bl ol R, mIRiAL UC
H1 CD ¥ 2 5 RIS H A

2.3. BEREEFIEMLE(Weighted Gene Co-Expression Network Analysis, WGCNA)g$g%E

WGCNA & F AR AN [FIFE i 2 (8] 5 PR SC RS A R AR T 1%, Wl DAR R 48 v B 3 [R) AR )
FEPREE[11]. A TEEEIFINE | FRAR SRR « 85 R0 MR S O AR A B, ARG AT 2826, DL T4R
FNEE S R BB . 7 58 BB E 3 523 FE K (Module Eigengenes, ME) 5 R4 AT HuRRAIE 358 R & 3 SR 2
ARG, 2l T2 IO ERDIRE . B RAHEAA S &, TR 23 M (Gene  Significance,
GS) s B i 2 1% (Module Significance, MS). 4, THHREANJE K LA 71 (Module Membership, MM)
HAEIEHER/NT 0.25 FIREE, (EREFERETIE grey BB AR O A LA AT A B 1 B R 4R & o
WGCNA 734 F T30 UC H i s A, DL ARG B JE K] (hub genes) .

24. NREE T

FATH R 1 clusterProfiler (1347 | GO # KEGG #4443 #1 . GO Hi 431 D fit(Molecular Function, MF).

4= 4¥)53 #2 (Biological Process, BP)F14H il i 23 (Cellular Component, CC)2H 1. p < 0.05 NE G it L. &

AIT% UC B2 WGCNA 73135751 hub genes fI1 DEGs BUAS 4R, JE0 315 )5 HIACE RN 5 CD 2 5 &k
TN AL G AT B T .
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25, REMARREMREERS ®EMMEXESTT

CIBERSORT /& —Fft i i iy N\ 35k [R5 12k 1 b ok %5 52 AL 43 2 Fh S it /)it 5554, F T
5E UC. CD FIX W et FE i) S e 4 B B 451l [12] « ffEFH “ Cibersort” R A1 T S 5 4l fLIR 1 0 M . AR I
FHF AT AL A [RIRE b A R 2R G e AR A L] . /N2 TTAAL 7 UC, CD FIUK o7 Ao R 2H 2 ] G 92
YHHRIR I A0 2 S B . AT “corrplot” R ARM-EHE4T T 1A UC A1 CD mh 22 S (32 1 Fe 2 4 it LA K.
A 28 FH S I [F) FE PR 2 6] AR S . 8 R £ “boxplot” 43 B HEAT UC, CD FIR HE 4 2 1] A [] 4 525 41 g
) B A8 22 S 14 AT AL
3. &R
3.1.UC #1 CD FERRIZEHA

7E UC ¥digerh, RATMAIEIRSIF] 773 4 DEGs, 450 4 FiAEA, 323 AN RNiMER; fF CD ##z4E
L FATEIER A E] 324 4~ DEGs, 192 4~ LR, 132 N NFEE; kil EA#E R R UCDEGs Al
CDDEGs (/4 1).

Expression

-2 0 2
SampleGroup: @ UC @ Control

I
f T i |
SampleGroup | |

— | SLC6A14

.

.

CXCL1

DUOX2

P3

‘ DPP10

DPP10-AS1

MEPIB

‘ SLC23A1

NATSB

(A)

DOI: 10.12677/acm.2023.1351157 8270 I IR = =23t e


https://doi.org/10.12677/acm.2023.1351157

5] T Regulated
! A Up-regnlated
4 - ! 'V Down-regulated
3] )
'
1
?b [
8
o)
=2
(=}
=
N
)
=
'
'
-2 i
-3 |
'
-4 !
'
'
T T T T T T T T T
0 2 4 6 8 10 12 14 16
-log10(pvalue)
54 : Regulated
o : A Up-regulated
¥V Down-regulated
3
T
2 24
5 i
o
o
©°
=
&
o
o
~2
-3

o 2 4 8 10 12 14 16
-log10(pvalue)
Espresaon
55501
SamplatGrony @ ¢D @ control

SamgleGrop

b b b

FOLEL

NFKBIZ

LINTA

DAQRS

CDHRI

(D)
Figure 1. Volcano and heat map of DEGs for UC and CD
[ 1. UC #A CD By DEGs #9 X LLIEIFIHE]
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3.2. i#iT WGCNA 13l UC By SR EH

TS WGCNA 48 H 5 SR AR OC 3 d et AR A 5 m A AR . JRATTIEHE B = 7 (BWRE R? =

0.86)E N “#R” MIME, ARHEFREEMALIERIF @M 2(A). Kl 2(B)N UC FIFEARRIMRE . BAT
FEERH 21 M, HoRib 5 R R S A (K 2(C) e ! lightpinkd #EE 5 UC AR et f s, (%
%% =0.70, p=8.6*e ). UC [ lightpink4 5t MM A1 GS FrIAH 1 B 5 P F o Hh 58 v e LEAF 1 (r =
0.80, p = 1.1*%e %) (/& 2(D)). HJEFRATM lightpinka FEBf2 118 NIEA ., 3REL T 42 4 hub genes.
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Figure 2. WGCNA diagram of the UC
2. UC B WGCNA

3.3.UC M1 CD £ B EHENIhEEEE D HriERE

I UC 2 WGCNA 73 Hr3K75 () hub genes £l DEGs BUZ 48, FAT13E3K 15 36 N2 £ JE K (41 3(A)) -
FEXTIX 36 N HEHFE CD Hfiik th k1 DEGs B8, LIRS T 16 MERIZEFE (A 3(B)). HATKIX
16 ML [FEFE AT B & T (K] 3(C)), KEGG i it /n & &%, F2AHE NOD FEZ 45 SiEik . TNF
S AT AR . JEE R ) GO /i KB £ BP, IXUUILN = TS Xy AR SR R, 0
BRI T, S BT N E, Se EAE RS IAL . TAE CC, X ELRL[R 32 25 R AE fuSh X
MFEH ., MTE MF, fhA1 R E T LR 745N KIS, S8R, TEREREESRER
LA JEARE N A 9%, 5 UC Al CD HIRIEHLAIAH G . @it xt 16 N LFRIFEA S The ImmPort H1(1) 2483 44
PEAH RIS &R, BATTHRAT T 8 N ILH B e AHCHE A, A 14) 772 : DUOX2, LCN2, PI3, CXCL1,
IDO1, STAT1, CXCL2 1 PLAUR (/4 3(D)).

737 36 6
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Figure 3. Venn diagram to obtain UC and CD common genes and perform functional enrichment analysis

3. HEEIRE UC 5 CD #£AERHHITIHREEZ RO
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3.4. UC #1 CD ®Z4mpaiRiEm

AT CIBERSORT #Fili 7' UC F1 CD &35 [ S R A0 MU A4 s L5« % T+ UC F1 CD #dla 5, &ML
w22 Fh G B 20 M I LA B R AE S B (1] 4(A), [#] 4(B)). £ UC B35 (] 4(C)), EALE CDAMEIZ M
T 41 g (activated CD4" memory T cells), JER4HEIYE T 405(T cells follicular helper, Tfhs), yoT cells, MO
4 EE 4T A2 (MO macrophages), M1 7 EWE 4 g (M1 macrophages), 354k 9 AE K4 fitd (activated mast cells),
TE AL I 41 g (activated dendritic cells (DCs)), H R4 g (neutrophils)#&iA Fif; 481, CD8'T 4iiff,
AL B SR %1 (activated natural killer)ZH i, 5 T 4Hfif(regulatory T cells, Tregs), M1 macrophages,
SR 2241 g (resting dendritic cells), & 5B K4 A (resting mast cells) Fifl. 7F CD & H (14 4(D)): F4nie
(plasma cells), #i k& CDA™CIZIE T 4 (resting CD4™ memory T cells), activated dendritic cells, MO ma-
crophages, M1 macrophages, neutrophils %% -1, M2 macrophages, Tfhs, Tregs, CD8T cells 4%
4fi i (monocytes) ik T i . XL G gi Mg bl B e 7n UC A CD AHAL I S 3 20 i3 i 45 SR 4 f
PR 2 5

BHESE, BAMRPS 7 UC 1 CD 3 Hh Ho 5 AH O 3 [5] J5 DR AN G2 4 i 20 73 22 8] ) G R (1) 4(E) R ]
4(F)). SEREIR, £ UC FI CD B, WU oA oI [R] 6 5 2 i b 55 [R] IR 2R I 1) S 3 40 0\ 2
#<. £ UC A1 CD ', MO macrophages, M1 macrophages, neutrophils #i#iA -1, CD8'T cells, Tregs
1 M2 macrophages ##i5 Fif; 7 UC # _Eif ) M1 macrophages 5 5 N4 [F(STAT1, PLAUR, IDO1,
CXCL2, CXCL1)&E A3, i CD F Ll M1 F1 8 AN & FE K #6535 1IE A1 5. T i M2 macrophages,
FE UC HAl 8 AN e B PRI 5k 35 47U G, T 4E CD H 5 5 M A (PLAUR. LCN2. PI3. DUOX2. CXCL2)
BEFAMIE, T Tregs 78 UC H15 CXCLL fiAX, DUOX2 IEMISE, 7E CD H5 7 MNEEF(STATL,
PLAUR, LCN2, IDO1, DUOX2, CXCL2, CXCL1)%3& fifHx. AUAE UC 1 i1 resting mast cells 5 8 4>
R DRI 4 25 AR A O

uw
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Figure 4. Immune cell infiltration of UC and CD
[& 4. UC 71 CD STz 4RARZIEAIE R

4. ¥+1ig

TUBEZ 4 A R0 35 B N IR BRI R R Rk K, ET 3 s 16 52 48005 A 5% P AE 43 T WLk Ay 3
fifto UC & —Fh M, HORAER RS RN E VIR Paikis, 5T Em e m ey
VEBEAT G2 I ORT AR 1 45 W A8 K R AEAE L[13] . S R CD R 1 R N &
[14]. BRI Z B FUAESE CD 2H I8 W A7 AE = Je iR, S 4 AN G0 2 AH DG BE R 2 17 CD ERE A
KB AS[15]. 7RI R, KA IBD MEERRIAWE L, A RT3 — UC 8¢ CD MItkEs, H
fedE T UC A1 CD 1 IBD fFEZIEHE . 0 FRATT B0 782 2 T X B aliff] UC F1 CD #ds A 1 LA,
SRR 3L () (1) 22 S 3R 1) G 38 A D35k [T DA G 28 02 U R AABA A B 2l P 22 e

Uk, 1RZWFFEUESE T DUOX2 & S ME I I — PR E DA AR I AE 16 97 #E AL, DUOX2 s —
FRALT B W bR 20 M TOE i SR A L AR R, TE SO R AEHTAE 1BD &35 Eifl. DUOX2 R 1k i
FHORIR AV S AR JE A5 5, FF BRI 4 B 2E /N SRR ER A2, AT 32D T AR 5 5 1 o 2 9 2 [16]
DUOX2 fyid ik, fEBEEREEAICR LR Y 3G, & 1BD B3 s kb R DL 5 (R R s AR Ak 1 bR 2
R £ A5 W 32 1 J= 38 RORE A L R 2 Wk [17] . Helmut Grasberger 25 A #EAT W L R ILE E 1)
DUOX2 iR 5 E i - G fa s R LI CEL[18]. Fong-Fong Chu % AR I DUOX2 J5 Gk Ff AE S
L% GPXL-1-GPx2-/-ri bR II/INER EI 7 48 o Bk Z 36 1) DUOX2 /MR, 7E 35 HSH ANE B DKO /MR
R AEKIRGE ., ik s RN, R IR FIAR R4 M A . 1 —4% 1BD BB R AE 51
DUOX2 [tk 525, Bl an: 75 75 IR & ReBE7E I1BD 58 vh 5| K M iE 40 1 1) 25 8L, ki 5 80718 o DUOX2
3k W [19]. BRI Z (KIEYE R B LCN2 154 IBD HAEWbr S04 H 14 [20] [21]7E UC A1 CD &
MM, UC ME A CD Ml b LCN2 FRIA(RFEF &, i 22/E 9 1BD AR &M 45 T2
EHEEA, HIt Andreas Zollner 55 Nk —BHIER] T B KGR LCN2 2 —ANMREM 5] 113 71 1BD 2
Wrbr EW[22]. LCN2 t P A=A, QFEREREAG b4, 4522 IL-18. IL-22 B TLRs &1
RFBED, WO, I LSRR E W R i 23] [24]. BEALMOWFFCR B LCN2 76 IBD File 8] | KIEE
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PRI HIVERI[24]. LCN2 J2 Rl BRARER MR 1 £ 2/ 57, Re 8 BRI 2ORE i Bk (¥l R P48 25]. Bha sk
522 95 24p3/LCN2 i (i i3 40 B 3L A% (R HERG I P A2 [26]. LCN2 I X AL IR 15 & P R R4 1 FHI [27], 1%
e85 R 200 P 1 4 1 WV FH (28], 3815 B T8 S AR WU AE[29] - 2811 24 LCN2 5 MMP-9 454 B8 R4 MMP9
Bl R PES AT REPE B 4 4E FH[30]. Nesrine Makhezer 25 A\ &% 31 TNFa #1 1L-17 3 [F) %) 3\ b Bz 41 i
i, NOX1 f=4: () ROS {2 LCN-2 FjZik, HALH & p38 MAPK-INK/NOXO 1/1kB¢ #li[31]. #EARK,
R EE R IF LCN2 BRI kiR VE T, BERE 2 IBD B i —HR 7% . atb IR 7R A it 4 ik o
PERLAH TR 2 RRE RO, B TSGR, 75 1R I 98 R A G 8 R G0 h R PECEEE R . 1
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