
−0.2

0.0

0.2

0.4

−0.25 0.00 0.25

PCo1 (11.99%)

PC
o2

 (1
0.

32
%

)

sample
H2
G2
DP2
RP2

PCoA

−0.2

0.0

0.2

−0.2 0.0 0.2 0.4 0.6

PCo1 (14.68%)

PC
o2

 (9
.9

8%
)

sample
H1
H2

PCoA

−0.2

−0.1

0.0

0.1

0.2

−0.2 −0.1 0.0 0.1 0.2

PCo1 (9.51%)

PC
o2

 (7
.8

9%
)

sample
G1
G2

PCoA

−0.2

0.0

0.2

−0.50 −0.25 0.00 0.25

PCo1 (24.07%)

PC
o2

 (9
.8

8%
)

sample
DP1
DP2

PCoA

−0.2

0.0

0.2

0.4

−0.50 −0.25 0.00 0.25 0.50

PCo1 (21.77%)

PC
o2

 (1
3.

76
%

)

sample
RP1
RP2

PCoA

a b

c d

−20

−10

0

10

20

−20 −10 0 10 20

PC1:  0.11

PC
2:

  0
.0

89

sample
H1
H2

PCA

e f

−20

−10

0

10

20

−20 0 20

PC1:  0.133

PC
2:

  0
.0

87

sample
G1
G2

PCA

−30

−20

−10

0

10

20

−20 0 20 40

PC1:  0.193

PC
2:

  0
.1

23

sample
DP1
DP2

PCA

−20

−10

0

10

20

30

−40 −20 0 20 40

PC1:  0.201
PC

2:
  0

.0
91

sample
RP1
RP2

PCA

−20

−10

0

10

20

30

−20 0 20 40

PC1:  0.19

PC
2:

  0
.0

85 sample
H1
G1
DP1
RP1

PCA

−20

−10

0

10

20

−25 0 25

PC1:  0.111

PC
2:

  0
.0

82 sample
H2
G2
DP2
RP2

PCA

PERMANOVA  
p-value: 0.001 

Bonferroni test 
 (adjusted p-value)  
H1 vs G1: 1 
H1 vs DP1: 0.03 
H1 vs RP1: 0.006 
G1 vs DP1: 0.03 
G1 vs RP1: 0.018 
DP1 vs RP1: 1

PERMANOVA  
p-value: 0.002

PERMANOVA  
p-value: 0.01

PERMANOVA  
p-value: 0.049

PERMANOVA  
p-value: 0.085

PERMANOVA  
p-value: 0.001 

Bonferroni test 
 (adjusted p-value)  

H2 vs G2: 0.054 
H2 vs DP2: 0.126 
H2 vs RP2: 0.216 
G2 vs DP2: 0.024 
G2 vs RP2: 0.072 
DP2 vs RP2: 0.942

−0.2

0.0

0.2

−0.4 −0.2 0.0 0.2

PCo1 (12.56%)

PC
o2

 (8
.8

8%
)

sample
H1
G1
DP1
RP1

PCoA

Fig. S6

Supplementary Fig. S6 PCoA and PERMANOVA using Bray-Curtis distance based on the functional gene 
abundance from VFDB. Light colors indicate post-treatment samples for each group, contrasting with the darker 
colors for pre-treatment samples. The plots show each sample, and the ellipses indicate 95% confidence intervals. 
Group names are as indicated in Fig 1. (a-d) PCoA and PERMANOVA show longitudinal functional changes pre- and 
post-treatment using Bray-Curtis distance for the H, G, DP, and RP groups, respectively. (e, f) Multi-group 
comparisons between groups pre- and post-treatment using PCoA and PERMANOVA based on functional gene 
abundance.


