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Mining and verification of polysaccharide synthases in
Bacteroides ovatus Microbial MAGs

LI Wen, LIU Xueru, HAN Lin, GUO Yuxin, YU Jinming, LIU Kaiping,

HU Shengwei, LI Xiaoyue "
(College of Life Sciences, Shihezi University, Shihezi, Xinjiang 832003, China)

Abstract: Objective To polysaccharides are high-molecular-weight carbohydrates formed by monosaccharides connected via glycosidic
bonds, which exert significant prebiotic functions through multiple mechanisms, including promoting the proliferation of beneficial bac-
teria, regulating the structure of intestinal flora, and facilitating the metabolism of intestinal flora to produce short-chain fatty acids.
Bacteroides ovatus is a critical research target for mining efficient carbohydrate-active enzymes ( CAZymes) from the animal intestinal
microbial genome. Methods To deeply explore the enzymatic characteristics of this genus, this study analyzed 1 780 metagenome-as-
sembled genomes (MAGs) of Bacteroides ovatus from different sources, and revealed that Bacteroides ovatus is a rich reservoir of
CAZyme diversity. In total, 506 389 glycoside hydrolase ( GH) coding genes and 103 975 glycosyltransferase (GT) coding genes were
predicted. Subsequent experimental results show that Bacteroides ovatus not only possesses the function of degrading polysaccharides,
but also has the capacity to synthesize polysaccharides. Through polysaccharide utilization loci ( PUL) annotation, the genomic
sequence of Bacteroides ovatus with the maximum number of PULs (119) was screened. Using molecular docking and molecular
dynamics simulation, a potential CAZyme was predicted and identified. This enzyme encodes 452 amino acids and is named V6248.
Results In vitro enzyme activity verification demonstrates that V6248 is a metalloenzyme, and Zn>* can improve its synthetic efficiency.
It can catalyze the synthesis of polysaccharides from cellobiose, maltotriose, a—lactose, maltose, glucose and xylose, which provides a
novel approach for the synthesis of polysaccharide prebiotics. Conclusion This study not only provides insights for the efficient mining
of novel CAZymes, but also offers valuable resources for the development of new biocatalysts.
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Figure 1 Quality assessment of the genomes of the Bacteroides genus and analysis of its carbohydrate-active

enzymes and antibiotic resistance genes
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Figure 2 Screening and structural prediction of protein V6428

1 SFHEER
Table 1 Molecular docking results

D SCHEVERY & M E UM ORRME MR B BER cmena
VatanenT_2016_SRR4408032_bin. 1_k119_7990_8 -6.453 -6.512 -7.296 -7.156 -6.208 -5.702 -6.279 -4.947
VatanenT_2016_SRR4408032_bin. 1_k119_6428_3 -6.481 -6.376 -6.772 -7.269 -6.869 -6.053 -6.069 -3.938
VatanenT_2016_SRR4408032_bin. 1_k119_48103_9 -7.476 -5.899 -6.901 -5.299 -5.302 -5.549 -5.275 -4.295
VatanenT_2016_SRR4408032_bin. 1_k119_38249_2 -5.962 -5.981 -5.839 -5.93 -5.698 -4.651 -5.15 -2.334
VatanenT_2016_SRR4408032_bin. 1_k119_37670_6 -6.555 -6.256 -5.364 -6.011 -6.269 — -2.982 -1.303
VatanenT_2016_SRR4408032_bin. 1_k119_36805_8 -6.126 -5.588 -6.659 -6.115 -5.42 -5.459 -5.269 -3.845
VatanenT_2016_SRR4408032_bin. 1_k119_27061_3 -5.464 -5.513 -5.72 -5.473 -5.329 -4.455 -4.228 -4.113
VatanenT_2016_SRR4408032_bin. 1_k119_25291_16 -4.864 -4.871 -5.431 -5.402 -4.699 -3.165 -5.054 —
VatanenT_2016_SRR4408032_bin. 1_k119_24282_11 -5.484 -5.273 -5.483 -5.114 -4.491 -4.546 -4.167 -3.425
VatanenT_2016_SRR4408032_bin. 1_k119_13751_27 -6.396 -6.13 -6.658 -7.358 -5.689 -6.292 -5.802 -3.687
VatanenT_2016_SRR4408032_bin. 1_k119_13751_25 -5.111 -=5.097 -5.471 -4.857 -4.105 -3.934 -3.853 -2.693

Horpr ved28 5 AR B BE I 25 5 RE A i, - 7. 269
keal/mol (&l 2b) , LR &35 2F = ## (-6. 25 kecal *mol ™)

(& 2¢) FE 25 DUME (-6. 1 keal -mol™") (& 2d) . #
FH1 SOPMA F1 AlphaFold 3 43 5| #i il T V6428 1y —
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Figure 3 Molecular dynamics simulation analysis of the V6428-xyloglucan complex
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2.4 BREZEBWEAMER

FFR VA Vo428 & 1 AL BT A B S
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Figure 4 Prediction analysis of the physicochemical properties and post-translational modifications of V6428 protein
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Figure 5 Analysis of the prokaryotic expression and enzymatic properties of V6428
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Table 2 Results of enzyme activity measurement
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