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[ Abstract) Objective Based on Astral-data-independent acquisition (DIA) proteomics technology, to
screen the potential targets of agiophyllum oligo saccharides (AOS) to improve type 2 diabetes mellitus (T2DM)
related liver injury, and explore its mechanism. Methods Twelve db/db mice were randomly divided into a model
group, a low-dose AOS group (LAOS, 375 mg/kg), and a high-dose AOS group (HAOS, 750 mg/kg), with 4 mice in
each group. Additionally, 4 db/m mice were set as a blank control group. After 8 weeks of intervention, liver tissues
were collected for proteomic analysis, and the mechanism of AOS was analyzed using methods such as Venn diagram,
KEGG pathway enrichment, gene ontology (GO) annotation, protein-protein interaction (PPI) network, and gene
set enrichment analysis (GSEA). Results 180 differentially expressed proteins were identified in LAOS group. GO
analysis showed that they were involved in breakdown and metabolism of cellular amino acid. KEGG suggested that
they were related to the pathways of butyric acid metabolism and degradation of valine, leucine and isoleucine. 280
differentially expressed proteins were identified in HAOS group. They were significantly enriched in processes of small
molecule metabolism, organic acid metabolism, ketone acid metabolism and carboxylic acid metabolism. KEGG
analysis showed that they exerted their effects through regulating the pathways such as metabolic pathways, propionic
acid metabolism, carbon metabolism, oxidative phosphorylation, and degradation of valine, leucine and isoleucine.
PPI network screened 10 core target proteins including ACSS1, ECHDCI1, ECHS1 and so on. GSEA showed that
the role of LAOS was related to activation of IFN-y signaling and hypoxic pathways, while HAOS was involved
in pathways of epithelial mesenchymal transition, hypoxia, unfolded protein response, muscle cell generation and
protein secretion. Conclusion AOS might improve liver injury in diabetes by regulating branched chain amino acid
metabolism, short chain fatty acid metabolism, pyruvate metabolism and oxidative phosphorylation. Targets such as
ACSS1, ECHDCI, ECHSI etc. were its key action nodes.
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Figure 1. Volcano plot of differentially expressed proteins in each group
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Table 1. Top 5 upregulated and downregulated proteins in the differentially expressed proteins
between LAOS group and MG group

1D EASEAS IC Log,FC P b EH LAOS MG

Q7TPZ8 Cpal 7.9370 2.9886 0.008 59 up 597.2370 752472
BIEJI9 Tmem229a 51622 23680 0.000 75 up 672.729 0 130.319 3
AOAOB4J111 Iekv16-104 4.428 4 2.146 8 9373 x 107 up 280.510 7 63.344 0
A6P3E4 Mapk8 43219 21117 0.008 84 up 154.203 2 35.679 8
Q3URQO Tex10 4.0522 2.0187 0.017 08 up 173.4299 42798 9
Q3UYCO Ppmlh 0.279 0 -1.8417 0.002 37 down 67.8017 243.056 1
Q3UDI8 Mem?7 0.279 0 -1.8417 0.002 20 down 50.604 1 181.3717
P47968 Rpia 02345 -2.0923 0.005 44 down 172.025 6 733.5819
088576 Sle6al8 0.2323 -2.1059 0.001 45 down 92.777 8 399.344 7
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Table 2. Top 5 upregulated and downregulated proteins in the differentially expressed proteins
between HAOS group and MG group

1D EHAFK FC Log,FC P Afb HAOS MG

Q6ZPY7 Kdm3b 7.079 9 2.8237 0.009 85 up 578316 6 81.684 1
092317 Sle5a2 6.359 4 2.668 9 0.001 38 up 2919.879 0 459.142 6
070423 Aoc3 4.8658 22827 3.397 x 107 up 700.864 6 144.040 1
F6UND7 Hek 43124 2.108 5 0.001 35 up 227.896 4 52.8473
070145 Nef2 3.759 3 19105 0.000 71 up 225246 6 59.9175
Q3UJ74 Csdel 03213 -1.6380 0.009 90 down 77.9372 242.604 6
Q9CWF?2 Tubb2b 0.316 0 ~1.662 0 0.000 12 down 395.791 3 1252378 1
AOA3Q4EGY4 Prepl 03134 -1.6739 0.003 31 down 37.1817 118.658 6
QoJLT2 Treh 0.306 6 -1.7056 0.006 29 down 167.013 7 544.691 8
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