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[ Abstract] Objective To explore the correlation between gut microbiota and chronic
obstructive pulmonary disease (COPD) based on Mendelian randomization. Methods Gut
microbiota was used as exposure factors, COPD as an outcome factor, and single nucleotide
polymorphisms (SNPs) as instrumental variables to explore the relationship between gut
microbiota and COPD using Mendelian randomization analysis. Results 13 kinds of COPD-
associated bacteria were found, and Lachnospiraceae (P=0.023), Clostridiumsensustricto
(P=0.039) and Akkermansia (P=0.047) were the most significant bacteria associated with
COPD. Interleukin-4 (IL-4) was the inflammatory factor which was associated with the greatest
number of bacteria. By the mediation analysis, it was found that IL-4 mediated the relationship

between three bacteria (Clostridiumsensustricto, Enterorhabdus, Ruminococcaceae) and
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COPD. Conclusion Gut microbiota has an impact on airway inflammation and lung function

in COPD. For example, the population with smoke or asthma may experience a significant

decrease in the abundance of Lachnospiraceae, and there is a significant correlation between

Ruminococcaceae and cellular inflammatory cytokine levels.

[Keywords ] Chronic obstructive pulmonary disease; Single nucleotide polymorphisms;

Mendelian randomization; Mediation analysis
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Figure 1. Flow chart of the research
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Table 1. 13 COPD-associated bacteria

giifs) MR 12 SNPs M4 b se Pl
EIRH ( Lachnospiraceae ) VW 11 -0.290 0.128 0.023"
BARZEFFTEE ( Clostridiumsensustricto ) VW 4 0.349 0.170 0.039"
WME 4 0.372 0.225 0.098
Fr5a 2 5 ( Akkermansia ) VW 9 0.314 0.158 0.047"
WME 9 0.398 0.211 0.059
R HERTE ( Ruminococcaceae ) MR-Egger 10 1.166 0.522 0.056
ML BT ( Eubacteriumventriosum ) IVW 9 0.302 0.166 0.069
T (Intestinimonas ) VW 13 -0.184 0.105 0.081
FIEER T ( Erysipelatoclostridium ) MR-Egger 13 0.751 0.401 0.087
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Figure 2. Linear regression plots of two bacteria with the most significant association
with COPD based on MR
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Table 2. Results of heterogeneity tests and horizontal pleiotropy tests

i TR KT Z R Pl
IVW Pff MR-Egger P{H

TIEH ( Lachnospiraceae ) 0.821 0.742 0.213

PRARZEFIAT R ( Clostridiumsensustricto ) 0.894 0.982 0.534

Fr5a 2 F ( Akkermansia ) 0.322 0.323 0.351

B ERE ( Ruminococcaceae ) 0.271 0.223 0.442

W6 R EMH ( Eubacteriumventriosum ) 0.353 0.274 0.752
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Figure 3. Sensitivity analysis of 13 COPD-
associated bacteria (leave—one-out)
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Table 3. Co-localization analysis of 13 COPD-
associated bacteria

il SNPs  PP.H4
EHRE ( Lachnospiraceae) rs12127733 0.231
BARZFAFFE ( Clostridiumsensustricto ) rs12341505  0.349
B 5E 2 T8 (Akkermansia ) 15941682 0.355
R B ERE ( Ruminococcaceae ) 110873449 0.211
W& e EATE ( Eubacteriumventriosum ) rs13082419 0.344
BT (Intestinimonas ) 15716604  0.217
FYREtRE ( Erysipelatoclostridium ) rs2901723  0.285
B (Victivallis ) rs4895919  0.326
SCHARIRE (Allisonella ) 135778461  0.274
ZHIAFE ( Phascolarctobacterium ) rs130483 0.168
JikF i ( Enterorhabdus ) 1510098492  0.373
FEFRE ( Streptococcus ) rs9903102  0.219
WK (Intestinibacter ) 139348442 0.288
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Figure 4. Forest plots for the associations between 13 COPD-associated bacteria
and inflammatory factors
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Table 4. The mediation effect of IL-4 between gut microbiota and COPD
: ) : 2 IL-414)
B R AR B L4990 N
it Y L
B (95%CI) | B (95%CI) | B (95%CI) ] B (950%C1) Pl (%)
Clostridiumsensustricto 0.349 0.965 0.014 0.014 0.051 4.01
(0.016, 0.682) (-0.004, 1.933) (0.010, 0.018)  (-0.000 04, 0.02849)
Intestinimonas -0.184 -0.439 0.014 -0.006 0.075 3.26
(-0.390, 0.022) (-0.922, 0.043) (0.010, 0.018)  (-0.0135, 0.0006 )
Ruminococcaceae 1.166 -0.804 0.014 -0.011 0.092 0.94
(0.143, 2.189)  (-1.738, 0.130)  (0.010, 0.018) (=0.026, 0.002)
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