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Prospective analysis of early gut microbiota changes in severe burn patients aged 50 and
above based on 16S rRNA high-throughput sequencing
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[Abstract] Objective: To analyze the early changes in the gut microbiota of patients aged 50 and above with severe burns using
high - throughput sequencing of 16S ribosomal RNA (16S tRNA) , and to provide a basis for applying intestinal flora intervention
strategies in this patient population. Methods: Thirteen patients with severe burns (burn group) and twelve healthy volunteers (control
group) were enrolled according to the inclusion and exclusion criteria. Clinical data and fecal samples were collected from both
groups, and 16S rRNA V4 region gene sequencing was performed to assess the relative abundance of various bacterial taxa. The Rarefy
method was employed to generate operational taxonomic units (OTUs) , and Z-score normalization was applied to identify differentially

abundant bacteria. A heatmap for differential bacterial communities was constructed. The number of fecal microbiota OTUs and
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diversity indices were analyzed using QIIME. Linear discriminant analysis effect size (LEfSe) was used to identify dominant bacterial
groups. The functional abundance of the microbiota was predicted using PICRUSt2 software. The correlations among differential
bacterial taxa at the genus level were visualized using the igraph package in R language. Results: The early gut microbiota of severe
burn patients was predominantly composed of Firmicutes and Bacteroidota. Twenty - three bacterial genera exhibited significant
differences between the two groups (P < 0.05). The heatmap of differential bacterial communities indicated that the burn group had a
slightly lower abundance of microbial taxa than the control group. LEfSe analysis indicated that, compared to the control group, the
burn group exhibited a significant increase in bacterial species in one phylum, two classes, six orders, six families, and ten genera.
The differential microbial distribution dendrogram suggested that Bacilli were the primary distinguishing marker for the burn group,
while Clostridia were the main marker for the control group. KEGG functional prediction analysis indicated no significant differences
between the two groups (P > 0.05). Combined network visualization analysis revealed that Firmicutes exerted the greatest influence ,
with 136 bacterial genera showing significant positive or negative correlations C | r | > 0.3, P < 0.05) , primarily through synergistic
interactions. Conclusion: In patients aged 50 and above with severe burns, there are significant differences in early gut microbiota
compared to healthy peers of the same age. The abundance of beneficial bacterial species is reduced, the proportion of anaerobic

bacteria is significantly increased. Additionally, there are certain synergistic and antagonistic interactions among different microbial

communities.
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Table 1 Basic information of experimental subjects

Variable Burn(n=13)  Control(n=12) t/y’ P
Age(years,x £5) 65+ 8 60 +7 1.161 0.120
Sex[n(%) ] 0.987 0.320

Male 8(61.5) 5(41.7)
Female 5(38.5) 7(58.3)

Weight(kg,x +s)  62.23 £10.35 64.58 £ 12.45 0.515 0.611
Height(cm,x +s) 162.92 +10.14 166.75+8.75 1.015 0.321
BMI(kg/m’,x +s) 23.41+3.04 23.04+297 0.312 0.758
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The different colors of the ellipses represent distinct groups, the
overlapping areas indicate the number of shared OTUs among the
groups, while the non-overlapping sections reflect the number of OTUs
unique to each group.
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Figure 1 Venn diagram of the numbers of OTUs in two

groups
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A: Comparison of the relative abundance of bacteria at the phylum level. B: Comparison of the relative abundance of bacteria at the genus level.
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Figure 2 Comparative analysis of the relative abundance of bacteria at the phylum and genus levels
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Table 2 Comparison of fecal microbiota counts at the genus level between the control group and the burn group during the

early post-injury period (X107, M(P2s,Pss) ]

Group Control(n=12) Burn(n=13) w P
Abiotrophia 0 0.823(0,1.510) 126.5 0.003
Actinomyces 0 8.509(4.666,11.666) 130.0 0.004
Agathobacter 124.961(8.200,310.514) 0.823(0,50.369) 34.0 0.018
Akkermansia 1.372(0.721,3.671) 5.902(3.019,146.302) 127.5 0.008
Anaerostips 76.308(33.762,135.974) 23.880(13.999,57.780) 32.0 0.013
Blautia 300.632(182.670,538.168) 158.379(56.682,186.514) 37.0 0.028
Clostridioides 0 1.372(0,1.647) 126.0 0.002
Desulfovibio 0 3.843(0,5.627) 111.5 0.048
Eisenbergiella 0 0.549(0.137,1.372) 119.0 0.018
Enterococcus 0.961(0,13.484) 28.959(22.096,135.871) 136.0 0.002
Faecalibacterium 910.888(579.101,1 410.490) 60.387(5.490,203.533) 26.5 0.006
Fusicatenibacter 75.48(11.082,113.844) 0 32.0 0.011
Gordonibacter 0 1.098(0,3.431) 117.0 0.018
Holdemanella 1.853(0.789,2.505) 0 16.0 <0.001
Lachnospiraceae UCG-004 21.273(15.268,48.584) 0.274(0,13.999) 28.0 0.007
Lactobacillus 2.265(0,25.802) 12.901(4.392,48.035) 115.0 0.046
Peptostreptococcus 0 0.274(0,1.510) 115.0 0.017
Prevotella 12.803(8.509,27.027) 0 41.0 0.045
Romboutsia 11.871(3.397,165.070) 0.823(0,23.194) 335 0.016
Rothia 0 2.333(0.412,4.255) 123.5 0.011
Tyzzerella 3.774(1.029,36.987) 0 23.5 0.002
[ Clostridium | innocuum group 4.530(1.200,6.682) 42.408(6.450,208.473) 126.0 0.010
[ Ruminococcus | gauvreauii group 1.441(0,7.000) 0 39.0 0.005
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The 13 and 12 colored blocks in the figure from left to right represent the fecal samples from 13 patients with severe burns and 12 healthy volun-

teers, respectively.

3 MEARFEESERARE
Figure 3 Heatmap of differential gut microbiota in the two groups
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A: Chaol index. B: Shannon index. C: Simpson index.
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Figure 4 Alpha diversity analysis
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PCoA1[10.7%]

A: Represents the principal coordinate analysis (PCoA) of beta diversity, where PCoA1l reflects the differences between the two groups with a
contribution rate of 10.70% , and PCoA2 reflects the differences with a contribution rate of 10.20%. B: Weighted Bray-Curtis clustering distance matrix

for the two samples. Between: the inter-group differences between the two sample groups.
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Figure 5 Beta diversity analysis
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A: Bar chart illustrating the microbial distribution between the burn group and the control group. The colors of the bars indicate the different
groups, while the lengths of the bars reflect the LDA scores, representing the magnitude of significant differences in species between the groups. B: Phy-
logenetic tree depicting the microbial distribution between the burn group and the control group. The concentric circles represent different taxonomic
levels from phylum to genus, with each small circle at a given level representing a specific classification. The diameter of each small circle corresponds
to its relative abundance at that classification level.
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Figure 6 LEfSe analysis of differential microbiota between the two groups
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Figure 7 Bar chart of relative abundance of KEGG functional categories
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Figure 8 Correlation network diagram of differentially abundant genera at the genus level
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