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[Abstract] Objective To investigate the biomarkers of obesity-related endometrial adenocarcinoma,
and to further analyze its prognostic significance in endometrial adenocarcinoma. Methods The gene expres-
sion data of 407 patients with endometrial adenoma or adenocarcinoma were retrieved from the Cancer Ge-
nome Atlas (TCAG) database,and the obesity gene expression dataset GSE12050 was retrieved from the Gene
Expression Omnibus database. The differential genes and key genes of obesity-related endometrial adenocarci-
noma were screened,and the functional enrichment analysis of key genes was performed. Results A total of
5 479 differential genes were obtained in the TCGA database and 171 differential genes were obtained in the
GSE12050 data set. GO functional enrichment analysis showed that the differential genes were mainly involved
in NADP metabolic process,extracellular matrix containing collagen and endopeptidase activity. KEGG path-
way enrichment analysis showed that the differential genes were mainly involved in glutathione metabolism,

carbon metabolism and pentose phosphate pathway. The genes related to the occurrence and development of
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obesity-related endometrial adenocarcinoma are COL11A1, DBI, EGFL6, SFRP1, FMO2, etc. Among them,
COL11A1 and DBI genes are more accurate for the prognosis of endometrial adenocarcinoma. MANIA net-
work analysis of key genes showed that the key genes of obesity-related endometrial adenocarcinoma were in-
volved in NADP metabolic process, protein oxidation,oxidoreductase activity and other functions. The expres-
sion of DBI-related protein abundance in cancer tissues was higher than that in adjacent tissues,and the differ-
ence was statistically significant(P <C0. 01). The expression of DBI gene in endometrial adenocarcinoma was
higher than that in adjacent tissues,and the difference was statistically significant(P<Z0. 01). Conclusion COL11A1
and DBI genes play an important role in endometrial adenocarcinoma,especially in obesity-related endometrial

adenocarcinoma,and may be used as indicators for early diagnosis, precise treatment and prognosis prediction

of obesity-related endometrial adenocarcinoma.
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DBI Uterine Cancer Protein Abundance
(Unpaired P-Value: < 0.0001)

L)
®
3 .
] O
o
°
o 13
c ®
s
< oo
2 (
: 3
3
c L]
3
2 'd
£
H <, .
'3 .
o L]
S . ®
B .
=
& ®eee
o8
.
.
L]
o8 °
.
L
<’
Tumor Adjacent Normal
A M Tumor W Adjacent Normal

DBI Uterine Cancer Log, Fold Change
(Paired P-Value: 0.0081)

C3N-00333

C31-01257

€31-01307
C3N-00858

€31-00932
C3L-01744

C31-01246
C3N-00866

C3N-01211
€31-00769
C31-01304

C31-00563
€31-00770
€31-00771
zzzzzzz

B Log, Fold Change

VE AL T PB4 RIAE 55 41 40 DT 2B 14 HE 2% 53 4007 ;B DIBT 38 DR 26 25 75 27 13 LIS 410 S0 RV 35 4L 00 o 25 S A9 M
8 DRIEXEAEFEAEREASNBESAATNEERLLERIH

3 it %

FE PN R R A 9 R AE A R R P L T R
AT [ P9 M 5% 2 350 6 75 P9 RS B9 149 2 05 L1 7
KuELHERBERE. BB DR, R AR 4205
Bl 25 R S R S R R RS TS A
St AMIF AT s IR AR A B IR R AL
DR 2 2 1 P R A XU PR L I R L IR JRE A
B PN B R BB WS H AR IR R 2= R L
S N P AH DG 8 N RS I 8 1) 2 0 b A 0 X T O 2 v
P& 2 M ORE B N BB IR AR A AT XURS: 43 2 L A
WALIRYT I7 8 XAl S5 B W A . AR T
TCGA HHEEF GEO i e 1 N e B 2 7 6 1T JhE
HH 21~ B PO TS I 110 2 5 6 TR 0 O e 5 TR, o O gl 6
PRIHEAT DB 38 8% BT 48 40 AT, JF DA R 350 b 983 1k 2R
S5 FVER 11 50 20 2 D7 T8 43 A O B ik DR 1) IS A X, 25 2R
$&/R7 ,COL11AL . DBI R AE & W L H 2 5
JIESJHE R G 4 B PN R s v R A R

COLITTAT 32 X1 A g JF 2 1 alpha 1 85 90 5
FEDH AR O RS TP A DGR S A D L . AR
b AE 1, COLTTAT BH 1 4 328 Y £ 76 3L R 988 | 25
I T e g R0 D9 58968 1 /N 3% G A 20 ep R R Sy B gE 12 T
F o T T AR L LR L 4 L R B R
L,COLI1AL Fik B # TR M, COL11Al £
PR P RE AT G AT 2 40 M IV AR Ok RN 43 b, T R Y
SR R 2 ROk (2 2 Ji 400 MR ST B R RS L AR g
JIES e A DG B P9 B A g DG B SRR 1 GO ) L KEGG
BN B R, COL1I1AL S n figil id 2 5 NADP
PRI AR IO H B A 45 22 30 38 42 52 el A e £ 5

BB Y &R VR . RBFSEE TISCH2 30 1%
rhO6IZ R AT 4 A, 45 R 8 75 No significant corre-
lated genens”, X ULB] COL11AT1 # KA 5 F'5 WK AR
TEWOER B A AR I P >0, 05 2468 %A ¢ R BN T
0.2, #F CPTAC ¥ JE X COL11AT 3 [H A % &
2R -5 P9 R 98 A 2R 55 A 2 b i) = B R ik 22
SHEFT M, 45 R 3R 7R “No data available”, % U4 P
COL11AL 7575 W IS Mg 9 v 09 25 [ 21 27 A AE FH AL )
HRFRAMEGE . DB 5 PR 4 5 1 75 7 45 & 30 4 I3
e & B, NERE SRR BE L Ml A 255 &HA
(ACBP) /DBI /K- 55 i 5 M JHECHE 09 J5% J i I 2
ik KB ACBP/DBI mRNA A X%, DBI/ACBP
SE AL 41 P s 2 5 90T B 7 R A T o 40 e 4 )
P 1 b VY PR 25 S R A 65, DBI/ACBP 1 fig 78
BMI Hg f 2R . AR 5e4E R BoR . DB 1 15
P JR 983 114 G 328 AT i 0 5 I AT i op iR R 3k L LT CP-
TAC B8 E 1 Bl R ZEH A SCE AT E W
I Bt vh e 2235 L B2 % DBI 5 i 988 180 BF 5% 25 11 AH G
I ] fi 3 3k 22 ol 20 L R R 4 AH G B 0 iR kR LR
Joe 7= A S ) L AL AT R SE A IR Y B M R AR I A5 A A 5
JE TR A OG5 B R R A LR R

g5 LA, B e AH OG-8 9 IS g R AR L R R A
Xty H S COL11A1,DBI,EGFL6 ., SFRP1,FMO2
FER L, Hoh COL11A1, DB 3 R 78 T8 o4 B i g e H:
S5 AR DG Y Y AR TP R R AR L
Al 1t 5 50 W R AC T NADP R 4 £ AR s 42
XFHE Jol A DG 7 O BB i & AL R R T A R
COLI1AT.DBI J PR a5 /7 W] A by I Jh A 5 5 oA JEE i



WAREHT A 2024 4 11 A% 40 %% 21 1 ] Mod Med Health,November 2024, Vol. 40, No. 21

+ 3623 -

S 2 Wr S HEIR T IO U B4 AR

S % Uk

[1]

[2]

[3]

[4]

[5]

[6]

L7]

[8]

[9]

CROSBIE E J,KITSON S J,MCALPINE J N,
et al. Endometrial cancer[]]. Lancet, 2022, 399
(10333):1412-1428.

CLARKE M A, LONG B J,DEL MAR MO-
RILLO A, et al. Association of endometrial
cancer risk with postmenopausal bleeding in
women: A systematic review and meta-analysis
[JJ. JAMA Intern Med, 2018, 178 (9): 1210~
1222.

FRIAS-GOMEZ ], BENAVENTE Y, PONCE
J. et al. Sensitivity of cervico-vaginal cytology
in endometrial carcinoma: A systematic review
and meta-analysis [ J ]. Cancer Cytopathol,
2020,128(11):792-802.

SUNG H, FERLAY J. SIEGEL R L, et al.
Global cancer statistics 2020 : GLOBOCAN es-
timates of incidence and mortality worldwide
for 36 cancers in 185 countries[ J]. CA Cancer J
Clin,2021,71(3) :209-249.

SIEGEL R L,MILLER K D,FUCHS H E,et
al. Cancer statistics,2022[J]. CA Cancer J Clin,
2022,72(1).7-33.

GU B,SHANG X,YAN M,et al. Variations in
incidence and mortality rates of endometrial
cancer at the global, regional, and national lev-
els, 1990 — 2019 [ J J. Gynecol Oncol, 2021, 161
(2):573-580.

AUNE D, NAVARRO ROSENBLATT D A,
CHAN D S, et al. Anthropometric factors and
endometrial cancer risk: a systematic review
and dose-response meta-analysis of prospective
studies [ J ]. Ann Oncol, 2015, 26 (8): 1635-
1648.

CROSBIE E J,ZWAHLEN M, KITCHENER
H C,et al. Body mass index, hormone replace-
ment therapy, and endometrial cancer risk: A
meta-analysis[ ] ]. Cancer Epidemiol Biomark-
ers Prev,2010,19(12):3119-3130.

POSTON L, CALEYACHETTY R, CNAT-
TINGIUS S, et al. Preconceptional and mater-

nal obesity: Epidemiology and health conse-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

quences[ J ]. Lancet Diabetes Endocrinol, 2016,
4(12).1025-1036.
NAQVI A, MACKINTOSH M L, DERBY-
SHIRE A E,et al. The impact of obesity and
bariatric surgery on the immune microenvi-
ronment of the endometrium[J]. Int J Obes
(Lond),2022,46(3) :605-612.
CHEN Y, HUANG W, OUYANG ], et al. I-
dentification of anoikis-related subgroups and
prognosis model in liver hepatocellular carcino-
ma[J]. Int ] Mol Sci,2023,24(3):5478.
LIU J,LI S,FENG G,et al. Nine glycolysis-re-
lated gene signature predicting the survival of
patients with endometrial adenocarcinomal]].
Cancer Cell Int,2020,20:183.
RITCHIE M E, PHIPSON B, WU D, et al.
Limma powers differential expression analyses
for RNA-sequencing and microarray studies
[J]. Nucleic Acids Res,2015,43(7) .ed7.
ROBINSON M D,MCCARTHY D J,SMYTH
G K. EdgeR: A Bioconductor package for differ-
ential expression analysis of digital gene ex-
pression data[ J ]. Bioinformatics, 2010,26 (1)
139-140.
CHEN H, BOUTROS P C. VennDiagram: A
package for the generation of highly-customiz-
able Venn and Euler diagrams in R[J]. BMC
Bioinformatics,2011,12:35.
YU G,WANG L G,HAN Y,et al. ClusterPro-
filer: An R package for comparing biological
themes among gene clusters[]J]. Omics, 2012,
16(5) :284-287.
CHIN C H,CHEN S H,WU H H,et al. cyto-
Hubba: Identifying hub objects and sub-net-
works from complex interactome[ ] ]. BMC Syst
Biol,2014,8(Suppl 4) :S11.
FRANZ M,RODRIGUEZ H,LOPES C,et al.
GeneMANIA update 2018 [J]. Nucleic Acids
Res,2018,46(W1) . W60-W64,
BLANCHE P, DARTIGUES ] F, JACQMIN-
GADDA H. Estimating and comparing time-
dependent areas under receiver operating char-
acteristic curves for censored event times with

competing risks[J]. Stat Med, 2013, 32(30):



. 3624 -

IMAREZ T A 2024 411 HE 40 %% 21 8 ] Mod Med Health, November 2024, Vol. 40, No. 21

5381-5397.

[20] LIT,FU J,ZENG Z,et al. TIMERZ2. 0 for anal-
ysis of tumor-infiltrating immune cells[J]. Nu-
cleic Acids Res,2020,48(W1).W509-W514.

[21] SUN D, WANG J, HAN Y, et al. TISCH: A

comprehensive web resource enabling interac-

tive single-cell transcriptome visualization of
tumor microenvironment [ J ]. Nucleic Acids

Res,2021,49(D1) . D1420-d1430.

JRGE A 25 P R B BE. T R P R R T

IELSE AN RN @I Y SN e

2023,48(9):1088-1091.

BRI, AR 5K NS S e R D R R R

B RN G R R K S AR [T/ CD ] B

PRI 22 5 (R BRF 52 B T 2% 55, 2023, 7(17) - 102-

105.

[24 ] RAGLAN O, KALLIALA I, MARKOZA-

NNES G, et al. Risk factors for endometrial

[22]

[23]

cancer: An umbrella review of the literature

[J]. Int J Cancer,2019,145(7):1719-1730.
[25] KITSON S,RYAN N,MACKINTOSH M L,et
al. Interventions for weight reduction in obesity
to improve survival in women with endometrial
cancer[ J]. Cochrane Database Syst Rev,2018,2
(2).Cdo012513.
FREIRE J,GARCIA-BERBEL P,CARAMELO
B,et al. Usefulness of COL11A1 as a prognos-

[26]

tic marker of tumor infiltration[ ] ]. Biomedi-

[27]

[28]

[29]

[30]

[31]

cines,2023,11(9).578.

BIN LIM S.CHUA M L K,YEONG J P S,et
al. Pan-cancer analysis connects tumor matri-
some to immune response[ ] ]. NPJ Precis On-
col,2019,3.15.

NALLANTHIGHAL S, HEISERMAN ] P,
CHEON D J. Collagen type XI alpha 1
(COL11A1): A novel biomarker and a key
player in cancer[ ] ]. Cancers (Basel), 2021, 13
(5):254.

BRAVO-SAN PEDRO ] M., SICA V, MAR-
TINS I, et al. Acyl-coa-binding protein is a li-
pogenic factor that triggers food intake and o-
besity[J]. Cell Metab,2019,30(4) ;754-767.
BRAVO-SAN PEDRO ] M, SICA V, MAR-
TINS I, et al. Cell-autonomous, paracrine and
neuroendocrine feedback regulation of autoph-
agy by DBI/ACBP (diazepam binding inhibi-
tor, acyl-CoA binding protein): The obesity
factor [ J ]. Autophagy, 2019, 15 (11); 2036-
2038.

JOSEPH A, CHEN H., ANAGNOSTOPOU-
LOS G,et al. Effects of acyl-coenzyme A bind-
ing protein (ACBP) /diazepam-binding inhibi-
tor(DBI) on body mass index[ ] ]. Cell Death
Dis,2021,12(6) :599.

(Wehs B #9.2024-03-07 &0 H#9.2024-07-11)

(L5 3614 T
health: An overview[] ]. Microb Pathog, 2020,
149.104344.
DIKEOCHA 1]J,AL-KABST A M,CHIU H T,

et al. Faecalibacterium prausnitzii ameliorates

[13]

colorectal tumorigenesis and suppresses prolif-
eration of HCT116 colorectal cancer cells[J].
Biomedicines,2022,10(5) :1128.

GAO Y,XU P,SUN D,et al. Faecalibacterium

toxicity and

[14]

prausnitzii abrogates intestinal
promotes tumor immunity to increase the effi-
cacy of dual CTLA4 and PD-1 checkpoint
blockade[ J]. Cancer Res, 2023, 83(22):3710-
3725.

[15] UEDA A,SHINKAI S,SHIROMA H.,et al. Iden-

[16]

[17]

tification of faecalibacterium prausnitzii strains for
gut microbiome-based intervention in Alzheimer's-
type dementia [ J]. Cell Rep Med, 2021, 2 (9):
100398.

KANG D W,ADAMS ] B,COLEMAN D M,et
al. Long-term benefit of microbiota transfer
therapy on autism symptoms and gut microbio-
taJ 7. Sci Rep,2019,9(1).:5821.

LOUGHMAN A,PONSONBY A L,O'HELY
M, et al. Gut microbiota composition during in-
fancy and subsequent behavioural outcomes

[J]. EBioMedicine,2020,52.102640.

(Wehsm H 9 .2024-02-26 &[0l H #9.:2024-07-23)



