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Effects of hypoxic exposure on rats gut microbiota
MA Yan™? MA Shuang™? SHANG Chun-Xiang*® Gerili 12

1 Research Center for High Altitude Medicine, Qinghai University Medical College, Xining, Qinghai 810001, China
2 Key Laboratory for Application of High Altitude Medicine in Qinghai Province, Xining, Qinghai 810001, China

Abstract: [Background] Individuals adjust their nutrition absorption and energy metabolism when
exposing to hypobaric hypoxia. Gut microbiota performs essential functions for host physiology, including
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digestive, metabolic, and immune mechanisms. However, little is known about the dynamic composition
of gut microbiota as well as metabolic function during host acclimatized to hypobaric hypoxia.
[Objective] To characterize and compare the gut microbiota of SD rats during 1, 7, 14, 21 and 28 days
after being exposed to a simulated atitude of 4 500 m (hypobaric chamber) with control groups (43.5 m).
[Methods] We studied fecal samples by Illumina HiSeq platform targeting the V3-V4 region of the 16S
rRNA gene. Sequences were processed using the QIIME software package, UPARSE pipeline. LEfSe
analysis was used to determine the different species between groups. The functional profiles of microbial
communities were predicted by using PICRUSt. [Results] Fecal microbiota analysis revealed that the
hypoxic exposure caused distinctive gut microbiota in rats, compared to the control groups. We detected the
overrepresentation of Bacteroidetes, Bacteroidales, Bacteroidaceae, Prevotellaceae, Prevotella, copri and
underrepresentation of Ruminococcaceae, Ruminococcus, Clostridia and Clostridiales in hypoxic exposure
rats feces. PICRUS! analysis revealed that Genetic Information Processing and metabolic related pathways
were enriched in the hypoxic exposure groups than those in the control groups. [Conclusion] Hypoxic
exposure caused dramatic changes of the structure, diversity and predicted function of gut microbiota in
rats. The relative abundance of gut microbiota with complex glycan depolymerisation were enriched after
hypoxic exposure. Those may involve in host adjustment of metabolism, and could be beneficial for host
acclimatized to hypobaric hypoxia.
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LEfSe LEfSe C28D H7D
(Linear discriminant analysis LDA) H14D H7D
4 PICRUSt Simpson H14D C14D
(Wilcox ) H14D
2 EEREME | C14D Shannon H14D
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21 MFER 222 pBHMSI
3037 465 sD
75 937
17074% 42687 UniFrac UPGMA NMDS
416 bp 1 UPGMA
97% OoTu
1601 OTU 743 sSD
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Tablel o diversity analysisbetween hypoxic exposure groupsand control groups
o diversity
Groups OTUs
Chaol index ACE index Simpson index Shannon index
H1D 3784 751.08+36.67 751.69+28.48 0.96+0.01 6.55+0.39
H7D 3489 726.39+57.18 721.08+41.34 0.95+0.03 6.38+0.70
H14D 3882 796.89+54.30 797.14455 45" 0.93+0.03~ 6.02+0.52
H21D 3744 746.43+82.50 758.28+72.13 0.94+0.05 6.35+1.06
H28D 4021 799.89+60.23* 796.68+50.28+* 0.96+0.02 6.67+0.44
CiD 2252 757.40+58.45 763.67+53.50 0.97+0.01 6.89+0.17
C7D 2 156 695.90+73.10 714.11+79.59 0.96+0.01 6.46+0.49
C14D 2311 810.90+56.30 810.93+52.57 0.97+0.00 6.82+0.06
C21D 2304 753.22+43.99 752.58+43.79 0.96+0.01 6.66+0.42
C28D 1794 574.31+75.00 585.45+72.06 0.96+0.01 6.01+0.52
C28D *  P<0.05 H7D ¥ P<0.05  Cl14D 4 P<0.05.

Note: *: P<0.05, compared with C28D; * P<0.05, compared with H7D; &: P<0.05, compared with C14D.
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Note: UPGMA clustering tree (at left). Scale length represented weighted UniFrac distance. In the stacked bar chart (at right), each bar
represents the average relative abundance of each bacterial taxon. The top 10 taxa with high relative abundance in phylum level were
illustrated. Others represent taxa beyond the top 10 taxa.
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Note: In the stacked bar chart, each bar represents the average relative abundance of each bacterial taxon. The top 10 taxa with high relative
abundance in genus level were illustrated. Others represent taxa beyond the top 10 taxa.
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