Supplementary Information

[bookmark: _Hlk199406247]
[image: ]
Fig. S1. Heatmap of Differential Gene Expression Across Endometrial Disease Groups. The heatmap illustrates gene expression patterns in different endometrial disease groups, including infertility, endometriosis, benign tumors, endometrial carcinoma, and controls. Key genes are highlighted, with clustering based on expression levels. Red indicates high expression, while blue shows low expression. This visualization provides insights into the transcriptional changes associated with various endometrial conditions.
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Fig. S2. Gene Ontology (GO) enrichment analysis for biological processes related to inflammation and cell proliferation. The plot highlights enriched GO terms, with GeneRatio on the x-axis representing the proportion of genes linked to each process. Dot sizes reflect the number of genes associated with each term, and colors indicate the adjusted p-value, with red indicating higher significance. Key processes like "leukocyte proliferation," "lymphocyte proliferation," and "mononuclear cell proliferation" are emphasized, reflecting inflammation observed in clinical samples.
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Fig. S3. Gene Ontology (GO) Enrichment Analysis for Molecular Functions. The plot highlights the enrichment of molecular functions based on differential gene expression. Key terms include receptor ligand activity and extracellular matrix binding, with color intensity representing p-adjust values. Larger circles indicate a higher number of associated genes for each function, showing the functional categories most impacted by the gene expression changes.
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Fig. S4. Gene Ontology (GO) Enrichment Analysis for Cellular Components. The plot shows the enrichment of cellular component terms based on differential gene expression. Key terms include collagen-containing extracellular matrix and secretory granule membrane, with color intensity reflecting p-adjust values. Larger circles represent functional categories with more associated genes, highlighting the cellular structures most influenced by gene expression changes.




[image: ]Table S1. Demographic Characteristics of Participants in the Control and Disease Groups.


[image: ]Table S2. Comparative Analysis of Uterine, Arcuate, and Spiral Artery Parameters Using Transvaginal Ultrasound Across Disease Groups with MED Gen Measurements.


Table S3. Demographic Characteristics of Participants Undergoing Biopsy in the Control and Benign Tumor Groups.
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image7.png
- Control Benign tumor
Characteristics N2 Ne1l p-value
Mean Age (years) 395 37.2 0.532
Mean Weight (kg) 69.0 63.3 0.638
Mean Height (cm) 155.4 160.3 0.286
Mean body mass index 28.7 24.5 0.349
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Control Diseases

Characteristics ey et P value
Mean Age (years) 38.38 3982 0283
Mean Weight (kg) 6539 65.59 0948
Mean Height (cm) 160.01 160.24 0838
Mean body mass index 25.48 25.55 0.949
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Characteristics

N=30 N=25 N=22 N=25 N=22 (a)vs.(b) (a)vs.(c) (a)vs.(d) (a)vs.(e)
Mean Uterine-Artery (SD)
Pulsatility Index
Left 22(=0.6) 2.3(=0.8) 24(0.6) 2(0.7) 1.8(20.8) 0.812 0.254 0.120 <0.05
Right 22(20.7) 22(21) 23(207) 1.8(20.8) 1.7(20.8) 0727 0405 0.091 <0.05
Resistive Index
Left 0.8(=0.1) 0.8(20.2) 0.8(=0.1) 0.8(20.2) 0.7(202) 0.487 0.242 0.266 0.062
Right 0.8(20.1) 0.8(20.3) 0.8(202) 0.7(20.3) 0.7(20.2) 0.386 0873 0151 <0.05
Systolic/Diastolic ratio
Left 6.2(22.6) 7(23.5) 7.2(23.1) 5.5(2.3) 5.3(+3.3) 0.361 0.261 0.267 0.306
Right 6.2(23.4) 14(231.7) 6.6(21.9) 5.5(227) 49(227) 0.083 0604  0.487 0.169
Mean Arcuate artery (SD)
Pulsatility Index
Anterior 17(20.7) 1.8(20.8) 1.6(20.5) 17(20.8) 1.4(206) 0.647 0442 0945 0.192
Posterior 2(212) 1.6(20.6) 1.7(20.7) 4(211.8) 1.4(20.5) <0.05 0119 0249 <0.01
Resistive Index
Anterior 0.8(202) 0.8(20.1) 0.7(20.1) 0.7(20.2) 0.7(20.1) 0.872 0757 0592 0.283
Posterior 0.8(202) 0.7(20.1) 0.7(20.1) 0.8(20.2) 0.7(20.1) 0.052 0248 0.697 <0.05
Systolic/Diastolic ratio
Anterior 4.8(22.5) 7.2(+13.9) 6.5(210.9) 41(223) 45(232) 0.209 0410  0.360 0.762
Posterior 9.9(+18.8) 48(23.8) 6(26.5) 5.4(+5.3) 4(22.1) 0.062 0212 0144 <0.05
Mean Spiral artery (SD)
Pulsatility Index
Anterior 1.4(20.7) 1.2(20.5) 1.3(20.6) 1.3(20.6) 1.1(20.6) 0.210 0688 0357 0.165
Posterior 1.3(20.6) 1.1(20.4) 1.4(20.6) 1.3(20.6) 1(20.4) 0.055 0841 0969 0.073
Resistive Index
Anterior 0.7(202) 0.6(20.1) 0.7(20.1) 0.6(20.1) 0.6(20.2) 0.357 0882 0337 0.172
Posterior 0.7(202) 0.6(20.1) 0.7(20.1) 0.7(202) 0.6(20.1) 0.059 0778 0569 0.152
Systolic/Diastolic ratio
Anterior 4.4(23.9) 3.1(21.4) 39(3.1) 32(216) 32(22.4) 0.075 0637 0102 0.193
Posterior 3.4(217) 26(20.7) 3.8(218) 58(277) 26(20.9) <0.01 0528  0.058 0.071
Mean Resistance (SD) 2.5(21.0) 2.6(20.8) 29(207) 3.9(206) 3.5(208) 0.549 0067  <0.001  <0.001

Endometrium (SD) 0.8(20.3) 1.1(20.3) 1.1(20.3) 1.3(20.3) 1.3(20.4) <0.001  <0.001  <0.001  <0.001





