
Supplementary data 
Table S1 Sample Information 

orig.ident group Sample pathological lesions 
processed_NAG1.txt.gz HP- GSM3954946 Normal 
processed_NAG2.txt.gz HP- GSM3954947 Normal 
processed_NAG3.txt.gz HP- GSM3954948 Normal 
processed_CAG1.txt.gz HP- GSM3954949 CAG 
processed_CAG2.txt.gz HP- GSM3954950 CAG 
processed_CAG3.txt.gz HP- GSM3954951 CAG 
processed_IMS1.txt.gz HP+ GSM3954952 IM 
processed_IMS2.txt.gz HP- GSM3954953 IM 
processed_IMS3.txt.gz HP+ GSM3954954 IM 
processed_IMS4.txt.gz HP+ GSM3954955 IM 
processed_IMW1.txt.gz HP- GSM3954956 IM 
processed_IMW2.txt.gz HP- GSM3954957 IM 
processed_EGC.txt.gz HP- GSM3954958 EGC 

 
 
 
 
 

Table S2 The known markers for cell lineages in stomach.  
Categories Cell lineages Marker genes 
Gastric epithelial cells PMC/GMC 

 
chief cell 

EPCAM, KRT19, MUC5AC, 
MUC6,  
PGA4,PGA3 

Immune cells T cell CD2, CD3D,CD3E,CD8A 
 B cell CD79A,CD19 
 Mast cells KIT, TPSAB1, CPA3, CST3 
 Macrophage CD14, CD163, CD68, 

CSF1R 
Stromal cells Fibroblasts PDPN,COL1A2,DCN, 

COL3A1, COL6A1 
Malignant cells Cancer cells CEACAM5, CEACAM6 
Intestinal cells Enterocytes FABP1,CA1,VIL1 

  



Table S3 siRNA  

Gene Sequence（ 5' → 3' ） 

si-UPP1#1 GUGCUCCAACGUCACUAUCAUTT 

si-UPP1#2 

si-P65#1 

si-P65#2 

GCUGAAAGUCACAAUGAUUTT 

UUAACGAUACUUCGUUUGGTT 

GATGAGATCTTCCTACTGT 

Knockdown efficiency was above 70% 
 
 

Table S4 Primer sequences 

Gene Sequence（ 5' → 3' ） 

UPP1 

 

P65 

 

F: ATGGGCATTCCTTCTATC 

R: GACAATCTGCTCAAACTC 

F: TGCTGTGCGGCTCTGCTTCC 

R: AGGCTGGGGTCTGCGTAGGG 

GAPDH F: GAAGGTGAAGGTCGGAGTC 

 R: GAAGATGGTGATGGGATTTC 
 
 

Public data sets 

Data set Sample information 

GSE134520 

GSE118916 

GSE103236 

GSE2685 

GSE70394 

GSE108305 

GSE5081 

NAG (N=3), CAG (N=3), IM (N=6), EGC (N=1) 

Tumor (N=15), NC (N=15) 

Tumor (N=10), NC (N=10) 

Tumor (N=8), NC (N=22) 

HP+AGS (N=3), HP-AGS (N=3) 

HP+AGS (N=2), HP-AGS (N=3) 

HP+GC (N=8), HP-GC (N=8) 

GSE78523 IM (N=30), NC (N=15) 



Data set Sample information 

TCGA-STAD (2022.08) Tumor (N=375), NC (N=32) 
 
 
 
  



 

Data1 used by AlphaFold 3 
The information of UPP1 (NCBI) 

 

The gene contains multiple transcript, choose MANE project (transcript is 

specific clinical representative meaning, general important genes have the 

annotation) recommended the transcription, as below: 

 

The 5’utr start site of this transcript was used as the right boundary of the 

promoter intercept. 2000bp forward was used as the left boundary of the 

promoter interception, and the specific sequence was as follows: 
CCTACCAGCACCATGACAGTTTATAAATACCATGGCAACATTTAGAAGTTACCCTATATG
TTCTAAAAGGAAGAATTCCTAGAAAACTCATGAATAATCCACCCTTATTTAGTATATGAT
CAAGAAATAACCATAAAAATAGCCAACCAGCAGCCCTAGAGGCTGCCCTGCCCATGGA
ATTGCCATTCTTTTATTCCTTTACTTTCTCAATAAGCTTGCTTCTTTCACTTTACTCTGTG
GACTCACCCTGGCCCCGAATTCTTTCTTGCACAAGATCCAAGAACATTCTCTTGGGGTC
TGGATTGGGACCCTTTTCCGGTAACAAAACTAAAACTAAGTTGTTAATCTACCTTCAGA
GAGAGAGAATAGCAACTTCCTAACCAGGCCAGTTTCAGTCTTCAGTCTGAGGCAGCAA
AATAGGGTCTGGAGGCAGGGAACATAAGGCCGATTCACACTTTAGCTATGACAGGAAA
TAGCCTCTGCGTAGGCCAAGTAAATGACTTTGTAACTTTGCATCATCCCTTTCATTTACA
TAGTGTGTGCCCCAAGCGGAGGACATTGAAACTCCCCAAAATTCTGGAATGGGGCCTT
TGAGCCCCTACGCTCAGGCCCGCTCCCACACTGTGGAGTGTACTTTCATTTACCTTTTT



TTTTTGAGATGGCGTCTCACTGTGTCACCAAGGCTGGAATGCAGTGGCATGATCTCAG
CTCACTGCAACCTCTGCCACCCAGGTTCAAGTGGTTCTCCTGCCTCAGCCTCCCAAGT
AGCTGGAATTACAGGCACCTGCCACTGTGACCGGCTAGGTTTTTTTTTTTGTTTTTTTTT
TTTTTTTACTTTTAGTAGAGACGGGGTTTCACCATCTTGGTTAGGCTGGTCTTGAACTCC
TGACTTTGTAATCCACCCGCCTCGGCCTCCCAAAGTGCTGGGATTACAGGTGTGAGCC
ACTGCGCCTGGCCGTACTTTCATTTTCAATAAAACCCTTAATTCCTTCCTTGATTTGTTT
GTGTGTTTCACTCTTGTCACCCAGTATGGAGTGCAATGGCGCGATCTCGGCTCACTGCA
TCCTTCGCTGGGTTCAAGCAATTCTCCTGCCTCGGCCTGCCTAGTACCTGGGATTACAG
GCACGCGACACCACGTCCAGCTAATTTTTTGTATTTTTAGTAGTGACGGGGTTTCACCA
TGTTGGGCAGGCTGGTCTCGAACTCCTGACCTCAGGTGATCCATCCGCCTCGGCCTTC
CAAAGTGCTGGGATTACAGGCGTGAGCCACCACTCCCGGCCCAACCCCATGTTTTCTC
AGGAACTGGAGTTCCCTTTAGGAAGCAAGTAACAGAGGTGCTGGGCTGCCCGGGCCT
CTAGGTCGTCTTCTTTCCCAGGCTCTGTGCTCTCACCAGAGTGCGCGTTCGGGAAGCA
GGGAGAGGACCAGGAAAGACGCCTGAGACGGAGAGTGGGCACCGGCCGGGGGCAG
GCAGGTCCGGCCCCTGGGGGTCAGAGTGCAGCGCCGGTTTGAGGCAGTTCGGCCACT
TAGCTGCGACTCGAAGTGAATGAGTCACTTCCCCTCCTCGGGCGAGCTCCTGGCTTTG
CCCCAGCAAGCGGGAACT 
 
 

RELA (P65)-human, Protein sequence 

 
  



 
Figure S1 A variety of cell types in GEE135220 (A) and CellChatDB for cell communication 
analysis(B). 
 



 

Figure S2 Expression level (A) and survival curves (B) of all key genes in gastric 
adenocarcinoma from the GEPIA and Kaplan-Meier Plotter databases. *p < 0.05; **p < 0.01; 
***p < 0.001. 
  



 
Figure S3 The datasets of gastric cancer and adjacent tissues included GSE118916, 
GSE103236 and GSE2685. 
  



 

Figure S4 The data sets of HP-positive and HP-negative gastric cancer included GSE108305, 
GSE70394 and GSE5081. 
  



 
Figure S5 AddModuleScore is useful for the quantitative assessment of the MIF pathway in 
relation to UPP1 cancer clusters. 
  



 
Figure S6 Compared with HP-negative gastric cancer tissues, the expression level of UPP1 in 
gastric cancer tissues infected with HP was significantly increased. *p < 0.05; **p < 0.01; 
***p < 0.001.  


