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with SLCO2A1 gene( CEAS) ,
into potential therapeutic strategies. Methods
tween prostaglandin E2 ( PGE,) and SLCO2AI. PGE, levels in urine and peripheral blood were measured by
ELISA. CD31 and IGFBP7 expression in intestinal tissues was assessed by immunohistochemistry. Public databases

a hereditary disease caused by SLCO2AI mutations, and to provide theoretical insight

Molecular docking was performed to model the binding structure be-

were used to confirm the high expression of SLCO2AI in endothelial cells. Human umbilical vein endothelial cells
(HUVECs) were used as an in vitro model, and SLCO2A1 was knocked down by siRNA. Fluorescent PGE, uptake
assays, tube formation assays, and transcriptomic sequencing were performed to evaluate functional changes. Exoge-
nous PGE, and indomethacin were further used to mimic pathological intra- and extracellular PGE, accumulation,

followed by assessment of angiogenesis and transcriptomic alterations. Results CEAS patients showed an increased

urinary PGE, levels( P<0.01) but a decreased peripheral blood PGE, level ( P<0. 001). Intestinal tissues exhibited
reduced CD31 expression ( P<0.001) and increased IGFBP7 expression ( P <0.05). SLCO2A1 knockdown in
HUVECs significantly impaired PGE, uptake and reduced angiogenic capacity (P<0.05). Transcriptomic analysis
revealed enrichment of differentially expressed genes in pathways related to cell communication, JAK-STAT signa-
ling, and calcium signaling. After exogenous PGE, treatment, angiogenesis remained lower in SLCO2AI-knockdown
cells than in controls( P<0. 000 1) , accompanied by sustained activation of the JAK/STAT pathway ( P<0.000 1). In-
domethacin inhibited angiogenesis only in wild-type cells( P<0.000 1) and had no significant effect on SLCO2A1-
knockdown cells. Conclusions SLCOZ2AI deficiency disrupts PGE, transport and leads to an abnormal extracellular
PGE, accumulation. This process may inhibit endothelial angiogenesis through sustained activation of JAK/STAT-
mediated inflammatory signaling, thereby contributing to CEAS progression.

Key words: solute carrier organic anion transporter family member 2A1( SLCO2A1) ; prostaglandin E2( PGE, ) ; vascular endothelial
cell; metabolic disorder; chronic enteropathy associated with SLCO2A1 ( CEAS)
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Table 1 Primer sequences used for RT-qPCR

gene sequence(5'-3")

SLCO2A1 F:TCGGTCTTCGGCAACATTAAG
R:GCTCTTGAAGTAGGCGCTGTA
GAPDH F:GAGTCAACGGATTTGGTCGT

R:TTGATTTTGGAGGGATCTCG
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A. molecular docking model of PGE, with the SLCO2A1 protein, with previously reported pathogenic mutation sites indi-

cated; B. comparison of urinary PGE, concentrations between patients with CEAS and healthy control ( HC). Urinary

PGE, levels were significantly increased in the CEAS group; C. comparison of blood PGE, concentrations between patients

with CEAS and HC; Blood PGE, levels were significantly decreased in the CEAS group; D, F. representative images and

AOD-based quantitative analysis of CD31 immunohistochemical staining in intestinal tissues from patients with CEAS and

HC; Compared with HC, patients with CEAS showed reduced CD31 staining intensity in intestinal tissues;

E, G. representative images and quantitative analysis of IGFBP7/CD31-positive endothelial cells in intestinal tissues from

patients with CEAS and HC; The proportion of IGFBP7-positive CD31 endothelial cells was increased in the CEAS group
compared with the HC group; "P<0.05, "P<0.01, “""P<0.001 compared with HC.
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Fig 1 Abnormal PGE, metabolism and vascular endothelial alterations in patients with CEAS
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A. single-cell data analysis from the HPA database showing the distribution of SLCO2A1 expression across cell types from dif-
ferent tissues, with relatively enriched SLCO2A1 expression in endothelial cells; B. qPCR analysis of SLCO2A1 knockdown

(KD) efficiency; compared with the NC ( control) group, SLCO2A1 mRNA expression was significantly reduced in the
SLCO2A1 KD group; C. Western blot analysis of SLCO2A1 protein expression; compared with the WT/NC group, SLCO2A1
protein expression was markedly decreased in the SLCO2A1 KD group; D, E. representative fluorescence images of PGE,
uptake in the NC and SLCO2AI1 KD groups; SLCO2AI knockdown markedly reduced the number of PGE, uptake-positive

cells; "P<0.000 1 compared with NC.
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Fig 2 Enriched expression of SLCO2A1 in endothelial cells and validation of SLCO2A1 knockdown

efficiency (x+s,n=3)
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A, B. representative images and quantitative analysis of total tube length in endothelial cells from the NC ( control ) and

SLCO2A1 KD groups under unstimulated conditions; C,D. heatmap analysis of differentially expressed genes and KEGG

pathway enrichment analysis between the NC and SLCO2A1 KD groups under unstimulated conditions; E,F. representative

images and quantitative analysis of total tube length in endothelial cells from the NC and SLCO2A1 KD groups after PGE,

stimulation; G, H. heatmap analysis of differentially expressed genes and KEGG pathway enrichment analysis between the

NC and SSLCO2AI KD groups after PGE, stimulation; I. rour-quadrant plot comparing PGE,-induced transcriptional

changes in the NC and SLCO2A1 KD backgrounds, showing shared and distinct features of PGE,-responsive genes under

the two conditions; J, K. heatmap analysis and KEGG pathway enrichment analysis of differentially expressed genes specif-
ically associated with the PGE, response in the SLCO2A1 KD background; "P<0.05, ""P<0.000 1 compared with NC.
3 SLCO2AI R{REE N K ARET PGE, Hi#A % 2 FH30 6 & B 7 A
Fig 3 SLCO2AI knockdown reshaped the transcriptional response of endothelial cells to PGE, stimulation

and suppressed tube formation (x+s,n=3)
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A, B. representative images and quantitative analysis of total tube length in NC ( control) endothelial cells treated with
PGE, alone or PGE, combined with indomethacin; Compared with PGE, treatment alone, combined indomethacin treat-
ment significantly reduced tube formation capacity; C,D. heatmap analysis of differentially expressed genes and KEGG
pathway enrichment analysis between PGE, plus indomethacin treatment and PGE, treatment alone in the NC group; E,
F. representative images and quantitative analysis of total tube length in SLCO2A1 KD endothelial cells treated with PGE,
alone or PGE, combined with indomethacin. After combined indomethacin treatment, total tube length showed no signifi-
cant difference compared with PGE, treatment alone; G,H. heatmap analysis of differentially expressed genes and KEGG
pathway enrichment analysis between PGE, plus indomethacin treatment and PGE, treatment alone in the SLCO2A1 KD
group; 1. GSEA analysis of PGE, plus indomethacin treatment versus PGE, treatment alone in the SLCO2A1 KD group,
showing enrichment changes in gene sets related to the JAK-STAT cascade; * P<0.000 1 compared with PGE,.
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Fig 4 SLCO2AI knockdown attenuated endothelial cell responses to PGE,/indomethacin treatment(x+s,n=3)
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