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Figure 1 SDFP-2F improved glucose metabolism in PA-treated HepG?2 cells. A: Effects of SDFP-2F on HepG?2 cell viability. B: Effects of SDFP-2F
on palmitic acid (PA)-treated HepG2 cell viability. C: PAS staining of HepG2 cells. D: Quantitative analysis of PAS staining. E: Glycogen content. F:
Glucose consumption. G: Hexokinase (HK) activity. H: Pyruvate kinase (PK) activity. Data were expressed as mean+SD. SDFP-2F, fermented product
of SDFP-2. Values not sharing a common superscript differed significantly among groups (P<0.05)
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Figure 2 Effects of SDFP-2 on body weight, food intake, water intake, and glucose metabolism in T2DM mice. A: Body weight curve. B: Food
intake. C: Water intake. D: Serum glucose level. E: Oral glucose tolerance test (OGTT). F: Area under the curve (AUC) of OGTT. G: Insulin levels. H:
Hepatic hexokinase (HK) activity. I: Hepatic pyruvate kinase (PK) activity. NC: normal control; SDFP-2: dragon fruit-derived polysaccharide; T2DM:
type 2 diabetes mellitus. Data were expressed as mean+SD of biological replicates (7=10). "P<0.05 versus NC group; *"P<0.01 versus NC group;
#p<0.01 versus T2DM group
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B 3 SDFP-2H#ET2DM/N A ZURHEE 415, A: FRIRHEY e, B: FER/AE L. C: BEHEY . D: ‘B /A ELL. E: ATAEHE
yett, F: AR E L. G I A R R EIEHE B ER(ALT) KT, H: FHER X E BRI BEHAST)/KF. I MEALT/AKT. I M5
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ENCHL; #P<0.01, 5T2DMZAH L

Figure 3 SDFP-2 improved the pathological morphology in T2DM mice. A: H&E staining of the pancreas. B: Pancreatic/body ratio. C: H&E
staining of the kidney. D: Kidney/body ratio. E: H&E staining of the liver. F: Liver/body ratio. G: Hepatic alanine aminotransferase (ALT) levels. H:
Hepatic aspartate transaminase (AST) levels. I: Serum ALT levels. J: Serum AST levels. NC: normal control; SDFP-2: dragon fruit-derived
polysaccharide; T2DM: type 2 diabetes mellitus. Data were expressed as mean+SD of biological replicates (7=10). ~"P<0.01 versus NC group;

#p<0.01 versus T2DM group
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Figure 4 SDFP-2 alleviates lipid metabolism disorders in T2DM mice. A: Serum triglycerides (TG). B: Serum total cholesterol (TC). C: Serum low-
density lipoprotein cholesterol (LDL-C). D: Serum high-density lipoprotein cholesterol (HDL-C). E: Hepatic TG. F: Hepatic TC. G: Hepatic LDL-C.
H: Hepatic HDL-C. NC: normal control; SDFP-2: dragon fruit-derived polysaccharide; T2DM: type 2 diabetes mellitus. Data were expressed as mean
+SD of biological replicates (7=10). “*P<0.01 versus NC group; “P<0.05 versus T2DM group; P<0.01 versus T2DM group
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Figure S SDFP-2 activated PI3K/AKT signaling pathway in T2DM mice. A: Western blot analysis of p-PI3K, PI3K, p-AKT1 (Ser473), and AKT1.
B: Western blot analysis of p-FOXO1 (Ser256), FOXO1, and PFKFB3. C: Western blot analysis of PCK1, SIRT1, and GLUT4. NC: normal control;
SDFP-2: dragon fruit-derived polysaccharide; T2DM: type 2 diabetes mellitus. Data were expressed as mean+SD of biological replicates (n=3).

**P<0.01 versus NC group; "P<0.01 versus T2DM group
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Figure 6 SDFP-2 activated PINK1/PRKN signaling pathway in T2DM mice. A: Western blot analysis of PINK1, P62, and LAMP2. B: Western blot
analysis of PRKN, LC3-1I, and PHB2. C: Western blot analysis of Beclin-1 and TOMM?20. NC: normal control; SDFP-2: dragon fruit-derived
polysaccharide; T2DM: type 2 diabetes mellitus. Data were expressed as mean+SD of biological replicates (n=3). "P<0.05 versus NC group; = P<0.01

versus NC group; #P<0.01 versus T2DM group
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Dragon fruit polysaccharide SDFP-2 ameliorates type 2 diabetes
mellitus in mice associated with activation of PI3K/AKT signaling
and restoration of PINK1/PRKN-mediated mitophagy
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Type 2 diabetes mellitus (T2DM) is characterized by impaired glucolipid metabolism, insulin resistance, and disrupted mitochondrial
homeostasis. This study investigated the anti-diabetic potential of SDFP-2, a polysaccharide isolated from dragon fruit (Hylocereus
undatus), using palmitic acid (PA)-treated HepG2 hepatocytes and a high-fat diet/streptozotocin (HFD/STZ)-induced T2DM mouse
model. In PA-treated HepG2 cells, the fermented product of SDFP-2 (SDFP-2F) preserved intracellular glycogen content and partially
restored the activities of hexokinase and pyruvate kinase, indicating improved glucose utilization. In diabetic mice, oral
administration of SDFP-2 (150 mg/kg) significantly attenuated body weight loss, alleviated polydipsia and hyperphagia, and
enhanced glucose tolerance. Histological analysis revealed that SDFP-2 ameliorated pancreatic islet atrophy, renal injury, and hepatic
steatosis, accompanied by the normalization of serum and hepatic lipid profiles. Mechanistically, SDFP-2 treatment was associated
with reactivation of the hepatic PI3K/AKT signaling axis, as evidenced by increased phosphorylation of PI3K and AKT, upregulation
of PFKFB3 and GLUT4, and suppression of the gluconeogenic regulators FOXO1 and PCKI1. Concurrently, PINK1/PRKN-
dependent mitophagy was restored, reflected by elevated protein levels of PINK1, PRKN, PHB2, LC3-II, and LAMP2, alongside
reduced accumulation of p62 and TOMM?20, markers indicative of damaged mitochondria. Collectively, these findings indicate that
SDFP-2 ameliorates T2DM-associated metabolic disturbances and tissue injury in conjunction with PI3K/AKT pathway activation
and the reinforcement of mitophagy, supporting its potential development as a functional dietary component for diabetes intervention.
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