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miRNA levels are associated with body mass index in endometrial cancer and may
have implications for therapy.

Ravegnini G, Gorini F, Coada CA, et al. Cancer Sci. 2024 Jan 9. doi: 10.1111/cas.15977.
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TEANBEEISEEICS IR ARHETH O, Bk L0V X 7 KFHENic
KO RIERIEN S 5, FEH O X 29 o B ENEREAMR BMI=30)L 55
151 o> FE AT it BE B E Y B AL AR (BMI<30). 9 51l D JERENE G & D D FFPE 2>
5 RNA Z il L. TagMan Low density array Advanced miRNA array (target miR;
384) % V> THEHED microRNA (miR) D FEHIRFE & i L. &4l miR % [FVE L 7=
12, qRT-PCR T validation % 1T > 7z, %7z, TCGA 27— F 1D BMI=30 DN
JEEE 235 5l & BMI<30 D NS 149 5] % F V> C validation % 17 - 7z,

miR array % F > 7z I35 BEE N e E A & IR IERHE O Heidic X v . PCA &
WrCHifEA 272 2 FAVR I (Fig. 1A). MIHER]C 62 miR 234 2 I FETZS B (up-
regulation 51, down-regulation 11) L CT\»7= (Fig. 1B), I it B e PN g A & FEAE s
BEEEE N IR o LLig © k. PCA ST CHIfFOEEAR SN, miR 717 7 4
NDREWNED D 5 2 LR E N7z (Fig. 2A). MM T ERTEHIEL 7254,
AEZ mR IFEEL b o720, REIEpETHETH o7z I1miR [TV d
up-regulation L CT\>7z (Table 1, Fig. 2B), A E) %/~ L 72 miR ® 5 B miR-199a-
5p, miR-449a, miR-2110 @ 3 miR % qRT-PCR T validation L 7z & £ 5. miR-449a
DAVPERERFERELH %R L 72, TCGA 24+ — b TD miR-199a-5p, miR-449a,
miR-2110 ® 3miR (%, M CHE R FHLE %R L T\ 7z (Fig. 3). TargetScan
% F\> T miR-199a-5p, miR-449a DIERY mRNA Z FHIL. & 5IC TCGA 2+ —
F D RNA-Seq 7 — X #F\»T miR & mRNA OWHHEARIRICEH L., & 5
HHIZEH mRNA %880 A&, BER 72 miR-mRNA + v 7 —2 % FHlL 7= (Fig.
4), miR-199a-5p DFER mRNA 123D GO T CIIAEE R D DAL NLR D -
7223, miR-444a DIEM) mRNA 1CF-D < GO @b CIid Il FASRLE S 2 GO 28
call 417z (Table2), TCGA =2 & — F % H W CERARREE A HIA & o BIfR % Wad
3% &, miR-199a-5p, miR-449a [F{XRAT  HAKE CHEEICEETH Y
(SupFig. 5A-B). miR-449b 13 U v~ Hif2tEpl cHEICEETH o 72 (SupFig. 5C).
¥ 72, miR-449a =R IEEIL OS Z LR L 72 (SupFig. 5D).
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Al 23 ) R 7 RF & 7n A KB EEER RS 13, miR-449a @ S8 HRIC X 2 AR
7 mRNA OWiHHIERE N H 2 nlaetEdiH 5,
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Fig. 1. Global microRNA (miRNA) expression analysis. (A) Global views of miRNA expression
using principal component analysis of the 24 samples analyzed via the TagMan Low density array.
Each triangle or circle represents the collective expression of all miRNAs in each sample. Each color

is indicative of a different group (EC —/Ob+, samples from noncancer patients who were obese;

EC+/Ob+, samples from endometrial cancer (EC) patients who were obese). (B) Volcano plot
showing the relationship between fold change and statistical significance. Green and red dots
represent differentially expressed mRNAs with statistical significance. (C) Heatmap showing

differential miRNA expression in the EC group (EC+/Ob+) versus the control group (EC —/Ob+).
Each row represents an miRNA and each column represents a sample.
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Fig. 2. Global microRNA (miRNA) expression analysis. (A) Principal component analysis of 40
samples analyzed via the TagMan Low density array. Each triangle represents the collective

expression of all miRNAs in one sample. Each color is indicative of a different group (EC+/Ob —,

endometrial cancer [EC] samples with BMI < 30; EC+/Ob+, EC samples with BMI > 30). (B)
Heatmap showing differential miRNA expression in EC patients who were (EC+/Ob+) or were not

(EC+/0Ob —) obese. Blue indicates lower expression and red represents higher expression. Each row

represents an miRNA and each column represents a sample. (C) Expression levels of the four
topmost significant miRNAs in EC patients stratified by BMI.
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Fig. 3. (A) Analysis of miR-199a-5p, miR-449a, miR-449b-5p, and miR-2110 in TCGA endometrial
cancer cohort stratified based on BMI > or <30. miRNA levels are expressed as log2 expression:

*P <0.05, ¥**P <0.01, ***P <0.001. (B) Expression levels of miR-199a, miR-449a, and miR-449b-
5p in the TCGA cohort, stratifying the patients as normal weight (N; BMI <25, n = 83), overweight
(OW; 30 > BMI > 25, n=67), and obese (OB; BMI > 30, n =234). miRNA levels are expressed as

log2 expression.
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Fig. 4. Potential miRNA-mRNA networks. miR-449a and miR-449b-5p, belonging to the same
miRNA family, were upregulated in EC+/Ob+ patients while their mRNA targets were
downregulated. Each arrow indicates an upregulated target gene, while the dashed line represents a
protein—protein association according to the String database.
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C) Presence of at least one positive lymph node
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Supplementary Figure 5. Association of miR-449a/miR-449b-5p and miR-199a with tumor grade
(A), histological type (B) and lymph nodes status in the TCGA cohort C). D) Association of miR-
449a/miR-449b-5p and miR-199a with recurrence probability and overall survival in the TCGA
cohort. G1: grade 1; G2: grade 2; G3: grade 3; EEA: endometrioid endometrial adenocarcinoma;
MSE: mixed serous and endometrioid; SEA: serous endometrial adenocarcinoma.
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TABLE 1 Differentially expressed microRNA (miRNA)
endometrial cancer (EC) patients who were and were not obese

(Ob* or Ob").

miRNA ID
hsa-miR-2110
hsa-miR-449a
hsa-miR-449b-5p
hsa-miR-199a-5p
hsa-miR-455-5p
hsa-miR-548d-5p
hsa-miR-885-5p
hsa-miR-425-5p
hsa-miR-155-5p
hsa-miR-451a
hsa-miR-448

P value

0.0022
0.0045
0.009
0.016
0.025
0.026
0.031
0.033
0.041
0.043
0.045

Fold change (EC*/Ob™ vs. EC*/Ob")

12
4.5
3.0
2.2
0.9
0.9
24
0.8
0.9
%3
1.0

SEA A

%

MmesFE2H9H

TABLE 2 Gene ontology of the miR-499a/499b targets with lower expression in endometrial cancer patients who were and who were not

obese.

Category ID

GO:MF GO:0005516
GO:MF GO:0070856
GO:MF GO:0086038
GO:MF GO:0099580
GO:MF GO:0055100
GO:MF GO:0008453
GO:MF GO:0070853
GO:MF GO:1905060
GO:MF GO:0097003
GO:MF GO:0008454
GO:MF GO:0008597
GO:MF GO:0008294
GO:MF GO:0004614
GO:MF GO:0032027
GO:CC GO:0042383

Name

Calmodulin binding
Myosin VI light chain binding

Calcium: sodium antiporter activity involved in regulation of
cardiac muscle cell membrane potential

lon antiporter activity involved in regulation of postsynaptic
membrane potential

Adiponectin binding
Alanine-glyoxylate transaminase activity
Myosin VI binding

Calcium: cation antiporter activity involved in regulation of
postsynaptic cytosolic calcium ion concentration

Adipokinetic hormone receptor activity
Alpha-1,3-mannosylglycoprotein 4-beta-N-
acetylglucosaminyltransferase activity

Calcium-dependent protein serine/threonine phosphatase
regulator activity

Calcium- and calmodulin-responsive adenylate cyclase activity

Phosphoglucomutase activity
Myosin light chain binding

Sarcolemma

Pvalue
0.0005
0.0007
0.0014

0.0014

0.0021
0.0021
0.0021
0.0021

0.0028
0.0028

0.0035

0.0035
0.0035
0.0055
0.0002

q value FDR B&H

0.031
0.031
0.031

0.031

0.031
0.031
0.031
0.031

0.031
0.031

0.031

0.031
0.031
0.047
0.028

Abbreviations: CC, cellular component; FDR B&H, False discovery rate Benjamini and Hochberg; GO, gene ontology; MF, molecular function.
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