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Bioinformatics combined with machine learning for screening
biomarkers in Helicobacter pylori-associated atrophic gastritis

BU Fanjing
(Department of Gastroenterology, Binzhou Second People's Hospital, Binzhou, Shandong 256800, China)

Abstract: [Objective] To screen potential biomarkers of Helicobacter pylori-associated atrophic gastritis (HPAG) using
weighted gene co-expression network analysis (WGCNA), and machine learning algorithms. [Methods] To download the
transcriptomic data of gastric tissues containing HPAG and non-Helicobacter pylori (nonHP) infection was from gene expression
databases for differential analysis, and perform gene set enrichment analysis (GSEA) on differentially expressed genes (DEGs).
WGCNA results and DEGs were integrated to screen HPAG-related genes. Machine learning methods such as least absolute
shrinkage and selection operator (LASSO), support vector machine recursive feature elimination (SVM-RFE) and random forest
(RF) were utilized to screen potential biomarkers for HPAG, and biomarker expressions were extracted for intergroup comparison.
[Results] A total of 213 DEGs were obtained, which were mainly enriched in signaling pathways such as cholesterol metabolism,
digestion and absorption of fat. A machine learning algorithm screened the potential biomarker of AF, S100 calcium-binding protein
G (S100G). The expression level of SI00G was higher in HPAG samples than in nonHP samples. [Conclusion] HPAG
pathogenesis involves cholesterol metabolism, digestion and absorption of fat, and other signaling pathways. S100G expression was
significantly increased in HPAG gastric tissues, which may become a new target for HPAG treatment.
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RAERNHOEFAERRZES " . WA R
LA B R A, HORAE A IR R B B2
EZ 4T H R—AG—EH FBE g bR A— B R
AN B A — B R AE . ARER HP 2097 AG /Y
TR, TR R, BB IR
AR B HP G SR R Ry AG BB H v oA
seaWIEG, HAETREA TG AG AR, B
B HP J&RYL IS AG 1Y & AL B A 8 206 R
AWIFFEALE A INAIE R 3R TR R 25 3BT (weighted
gene co-expression network analysis, WGCNA) F1#/L
areE A2 HP B S AG KA NTENLT, 124
ETER A YIRSy, O HALRIE SR S %
1 RS
1.1 HfEskiR

ML R R E 8 E (GEO, http: //www.ncbi.
nlm.nih.gov/geo) K15 T HP &Y 5 CAG AYRELA %
R R GSE27411 ', GSE27411 %dis 4R 3k
A5 6 ) HP SR AG HAIZIFEA (HPAG) I
6 (7175 HP /4 (nonHP) [ 'E AHAUWEAII - Kt .
12 ZR Tz E (differential expressed
genes, DEGs) FHiEFIEES T

i “limma” R 4 X GSE27411 % 4% %
HPAG A1 nonHP FEA I ¥ K 2 47 Ar AL Ak B,
PlllogFCI>1, HFIEJG P{H<0.05 M&cft, ks 5
2% 5 kA (differentially expressed genes,
DEGs) , fdf FH Jc 1L (&R #4847 al M4k o {1
“clusterProfiler” R 4 X} AH 5 JE R 35 47 3 [ 48 & 42
AN (gene set enrichment analysis, GSEA),
1.3 MAEEHRKIEME S (weighted gene
co-expression network analysis, WGCNA) #0
HPAG 182X DEGs i

A “WGCNA™ R Mgtk s, it
RAEBE , WA EEHFE (topological
overlap matrix, TOM) ., i “hclust” FREHEATE
YR, MABRANESREE (1-TOM) XN T
e fe &b # ., Al “Dynamic Tree Cut” I
“Module Membership” PRI £ HPAG Ji5 A8 #H 5
L IR BR . ORE GSE27411 Xdis S B 7R DEGs il
WGCNA T4k 15 19 5 HPAG HHOG Y LR H IS
8, 343 HPAG HIK DEGs.
1.4 HERFITHEE HPAG £WIRE

i “randomForest” R 43 . “glmnet” R Il

“e1071” R AL "7 X GSE27411 £ 4E H HPAG F
nonHP A A I Kl 4ha 04T 5 /)2 X6 WAL 4 R e 4 55
- (least absolute shrinkage and selection operator,
LASSO) . 3§ [m) & AL 3% 9 R AE I BR - (support
vector machine recursive feature elimination, SVM-
RFE) FIFEHLAEAR (random forest, RF) 73747, #=
PR B T 1B AR AT Y B R IRCSE 4R, i 18 HPAG A2 )
PREY . $RECHPAG LEYIFREYITE GSE27411 Xidls
ERHMA PRI, HATERIT.

2 #R

GSE27411 ##E % DEGs fHit
] “limma” R A Xt GSE27411 %% 4 £
HPAG F1 nonHP 8 2 SURE A 17 5004 E 17 hm ik Ak
AEFRIFGE DEGs (] 1A), L3458 20 590 ik
HRTF 0 MIEEE, Fikikfs 213 /4> DEGs, Hir2z
SRR BRI 201 4, Z2RERTIHENR 12
Ao 2 DEGs kI EIFIFE (K 1B, K 1C).
2.2 DEGs GSEA ##7

RS RSN, 22573RK5 1H DEGs 3%
BT oK A& I AR L AR RE AR
e AT AR IR | 4 A 25 T A I S S 3
(I 2A), 25F£ILT M DEGs B EFFETERT
B H R W . TGF-B {3 5 1 % 25 W 5% b
(K 2B).
2.3 WGCNA #1 HPAG 1B £ E 5%

fEH “WGCNA” 1Ay “pickSofiThreshold” pf
B3R KT 0 B SE I HEA O e , R R B A 1%
H 8, FENLTCNEEMZE (K 3A). FEEE N 0.4,
B /M B L N RS 100, FEERZEH 12 MR
(E 3B) o BEd—MoR S P o, 5 R i
Oy HPAG B EAMOC (K 3C) . 4 DEGs #
WGCNA ik A5 1 5 HPAG ik 248 AH G i) B PR AR
Bz sE, 3545 189 4 HPAG MR (8 3D).,
2.4 HPAG #1525

fi 1 LASSO [aIH 3 8 AN S 1 A= s ks
Y1 (K 4A), i SVM-RFE 330 H 1A et
WitrEdY (& 4B), fiiH RF BE U 4 4~5¢
AR EY (B 4C), —Fordkimgd 1 4%
B AR E Y . S100 5545 A G (S100
calcium-binding protein G, S100G) (&l 4D) ., 5
IRTEE R PEIR . HPAG B 4L 4UREA H S100G ik
T nonHP HALIUHEA, ZRAFIFHE XL
(P=0.0022) (&5).
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