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Ruminococcus callidus: 2758_2759;2760_2767

Ruminococcus bromii: 37_39

Segatella copri: 77_78

Bacteroides caccae: 1351_1363

Parabacteroides merdae: 782_783;2923_2924

Bacteroides xylanisolvens: 5601_5602

[Ruminococcus] lactaris: 1750_1753

Anaerostipes hadrus: 443_444;903_904

Agathobacter rectalis: 3102_3105;3105_3106

Parabacteroides distasonis: 4288_4291;4291_4293

Oscillibacter sp.: 557_558;1131_1132

Agathobacter rectalis: 662_663

Agathobacter rectalis: 3036_3037

Bacteroides fragilis: 4781_4788

Bacteroides xylanisolvens: 3046_3048;3378_3379

Roseburia intestinalis: 1845_1851

Roseburia intestinalis: 3179_3180

Faecalibacterium prausnitzii: 781_783

Faecalibacterium prausnitzii: 2481_2482

Bacteroides uniformis: 3880_3883

Ruminococcus bromii: 97_103

 Faecalibacterium prausnitzii: 537_538

Faecalibacterium prausnitzii: 1382_1385;1385_1387

Alistipes shahii: 2252_2255;2255_2257;2257_2259;2259_2262;2262_2264;2265_2266
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Study

Total

Heterogeneity: χ3
2 = 0.82 (P  = .84), I2 = 0.0%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (Fractions)

0.44 [0.20;  0.96]

0.40 [0.11;  1.40]
1.33 [0.10; 17.28]
0.36 [0.09;  1.51]
0.44 [0.09;  2.15]

0.1 0.5 1 2 10
Odds Ratio (Risk for RA)

A. Oscillibacter sp.: 557_558;1131_1132

Study

Total

Heterogeneity: χ3
2 = 2.38 (P  = .50), I2 = 0.0%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (Fractions)

2.18 [1.02;  4.69]

1.31 [0.34;  5.05]
1.19 [0.20;  6.99]
2.80 [0.62; 12.66]
5.40 [1.12; 26.04]

0.1 0.5 1 2 10
Odds Ratio (Risk for RA)

B. Bacteroides xylanisolvens: 5601_5602

Study

Total

Heterogeneity: χ3
2 = 0.89 (P  = .83), I2 = 0.0%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (Fractions)

0.40 [0.20; 0.79]

0.56 [0.15; 2.02]
0.41 [0.12; 1.40]
0.41 [0.11; 1.58]
0.20 [0.04; 1.12]

0.1 0.5 1 2 10
Odds Ratio (Risk for RA)

C. Agathobacter rectalis: 662_663

Study

Total

Heterogeneity: χ3
2 = 3.68 (P  = .30), I2 = 18.6%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (Fractions)

0.53 [0.28; 0.99]

0.96 [0.32; 2.91]
0.54 [0.18; 1.57]
0.43 [0.12; 1.47]
0.09 [0.01; 0.82]

0.1 0.5 1 2 10
Odds Ratio (Risk for RA)

D. Faecalibacterium prausnitzii:537_538

Study

Total

Heterogeneity: χ3
2 = 0.18 (P  = .98), I2 = 0.0%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (Fractions)

0.43 [0.23; 0.79]

0.41 [0.12; 1.39]
0.49 [0.17; 1.44]
0.35 [0.10; 1.20]
0.47 [0.10; 2.17]

0.2 0.5 1 2 5
Odds Ratio (Risk for RA)

E. Faecalibacterium prausnitzii: 781_783

Figure S6



Study

Total

Heterogeneity: χ3
2 = 1.16 (P  = .76), I2 = 0.0%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (OR Scale fractions)

4.18 [1.39; 12.60]

5.78 [0.62; 54.02]
1.53 [0.10; 22.89]
8.45 [1.04; 68.68]
2.99 [0.42; 21.34]

0.2 0.5 1 2 5 10
Odds Ratio (Risk for RA)

A. Bacteroides fragilis: 4781_4788

Study

Total

Heterogeneity: χ3
2 = 1.60 (P  = .66), I2 = 0.0%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (OR Scale fractions)

2.25 [1.21;  4.18]

3.57 [1.11; 11.46]
1.19 [0.34;  4.19]
2.29 [0.66;  7.90]
2.45 [0.67;  9.00]

0.2 0.5 1 2 5 10
Odds Ratio (Risk for RA)

B. Parabacteroides merdae: 782_783;2923_2924

Study

Total

Heterogeneity: χ3
2 = 1.22 (P  = .75), I2 = 0.0%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (OR Scale fractions)

1.86 [1.17; 2.98]

1.61 [0.62; 4.17]
2.37 [0.99; 5.70]
2.36 [0.91; 6.14]
1.27 [0.48; 3.35]

0.2 0.5 1 2 5 10
Odds Ratio (Risk for RA)

C. Bacteroides uniformis: 3880_3883

Study

Total

Heterogeneity: χ3
2 = 2.12 (P  = .55), I2 = 0.0%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (OR Scale fractions)

2.04 [1.15; 3.60]

1.04 [0.34; 3.13]
2.88 [0.99; 8.37]
2.82 [0.83; 9.50]
2.13 [0.65; 6.96]

0.2 0.5 1 2 5 10
Odds Ratio (Risk for RA)

D. Agathobacter rectalis: 3036_3037

Study

Total

Heterogeneity: χ3
2 = 0.80 (P  = .85), I2 = 0.0%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (OR Scale fractions)

1.86 [1.05; 3.27]

1.46 [0.48; 4.42]
1.73 [0.60; 4.96]
1.70 [0.51; 5.63]
2.95 [0.89; 9.82]

0.2 0.5 1 2 5 10
Odds Ratio (Risk for RA)

E. Agathobacter rectalis: 3102_3105;3105_3106

Study

Total

Heterogeneity: χ3
2 = 6.91 (P  = .07), I2 = 56.6%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (OR Scale fractions)

0.34 [0.13; 0.94]

0.77 [0.26; 2.26]
0.69 [0.21; 2.24]
0.20 [0.05; 0.79]
0.07 [0.01; 0.41]

0.2 0.5 1 2 5 10
Odds Ratio (Risk for RA)

F. Ruminococcus bromii: 97_103

Study

Total

Heterogeneity: χ3
2 = 2.49 (P  = .48), I2 = 0.0%

Cohort D
Cohort A
Cohort B
Cohort C

Comparison (OR Scale fractions)

1.99 [1.06;  3.76]

1.03 [0.32;  3.37]
1.71 [0.45;  6.47]
3.88 [1.17; 12.87]
2.40 [0.59;  9.73]

0.2 0.5 1 2 5 10
Odds Ratio (Risk for RA)

G. Alistipes shahii: 2252_2255;2255_2257;2257_2259;2259_2262;2262_2264;2265_2266

Figure S7
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C. LOO Sensitivity: Agathobacter rectalis: 662_663
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D. LOO Sensitivity: Faecalibacterium prausnitzii: 537_538

Omitted Study

Random effects model

Omitting Cohort D
Omitting Cohort A
Omitting Cohort B
Omitting Cohort C

0.2 0.5 1 2 5

Leave−One−Out Meta−Analysis

Pooled Odds Ratio (95% CI) when study is omitted

OR

0.43

0.43
0.40
0.45
0.42

95%−CI

[0.23; 0.79]

[0.21; 0.88]
[0.19; 0.85]
[0.22; 0.93]
[0.21; 0.82]

P−value

0.0068

0.0217
0.0167
0.0310
0.0114

E. LOO Sensitivity:  Faecalibacterium prausnitzii: 781_783
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Untreated vs Treated Comparison
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No. E-value Sites Width 

5 1.90E-08 18 12

4 5.40E-22 13 16

3 5.90E-49 22 20

2 4.60E-65 18 20

1 7.20E-88 22 20

Figure S13



P = 0.05

n = 11

n = 3

n = 4

n = 4

n = 3

n = 2

n = 1

n = 1

n = 1

n = 3

n = 4

n = 2

n = 2Biofilm formation − Pseudomonas aeruginosa

Riboflavin metabolism

Bacterial secretion system

Biofilm formation − Escherichia coli

Autophagy − yeast

Meiosis − yeast

Tryptophan metabolism

Necroptosis

Cationic antimicrobial peptide (CAMP) resistance

Other carbon fixation pathways

Nicotinate and nicotinamide metabolism

Propanoate metabolism

ABC transporters

0.0 0.5 1.0 1.5 2.0
− log10(P−value)

− log10(P−value)

1.2

1.4

1.6

1.8

KEGG Pathway Enrichment of Candidate Target Genes

Figure S14



XK27_07105 dimer-XK27_07105_WT:
ipTM = 0.61; pTM = 0.69

XK27_07105 dimer-XK27_07105_Mutant:
ipTM = 0.61; pTM = 0.69

XK27_07105 dimer-phbA_WT: 
ipTM =0.55; pTM =0.65

XK27_07105 dimer-phbA_Mutant: 
ipTM = 0.6; pTM = 0.69

A

B

C

D

E

F

XK27_07105 dimer- xsa _WT: 
ipTM =0.62; pTM =0.69

XK27_07105 dimer- xsa_Mutant: 
ipTM = 0.6; pTM = 0.69

Figure S15



56

20

69

32

56

34

0

20

40

60

80

Dimer System

N
um

be
r o

f P
ol

ar
 C

on
ta

ct
s

Variant

WT
Mutant

Global interaction density across the entire dimer−DNA interface (<= 3.5 Å)
Total Interface Polar Contacts (OpenMM Minimalized)

Figure S16

  

XK27_07105)EUR_RS03225 ( phbA)EUR_RS01730 ( xsa)EUR_RS13145 (



XK27_07105 dimer-XK27_07105_WT

XK27_07105 XK27_07105_Mutant

XK27_07105 dimer-phbA_WT

XK27_07105 dimer-phbA_Mutant

A

B

C

D

XK27_07105 dimer-xsa_WT

XK27_07105 dimer-xsa_Mutant

E

F

Figure S17

       

      

       

      



8 kD

17 kD

25 kD

33 kD
43 kD
55 kD

Reduce

Non-re
duce

! "! #! $! %!
!

"!

#!

$!

%!
!"#A%&'(

)*

)+!

pET28a-XK27_07105-His
5448bp

A B C

Figure S18

  

 
   

 

 

    

 

 
    



! "! #! $%! $&! %!! %"!
'!($

!(!

!($

!(%

!()

!("

*+,'-+.!/01!'2P

P45,STS,89

WX
4<=
T>
5
9

!""""#$%
&"""#$%
'&""#$%
!'&"#$%

! "! #! $%! $&! %!! %"!
'!($

!(!

!($

!(%

!()

!("

*+,'-+.!/01!'2P

P45,STS,89

WX
4<=
T>
5
9

!""""#$%
&"""#$%
'&""#$%
!'&"#$%

! "! #! A%! A&! %!! %"!
'!(A

!(!

!(A

!(%

!()

!("

*+,'-.+/'01

123,454,ST

89
2WX
5<
3
T

!""""#$%
&"""#$%
'&""#$%
!'&"#$%

! "! #! A%! A&! %!! %"!
'!(A

!(!

!(A

!(%

!()

!("

*+,'-.+/'M12

345,STS,89

:X
4<2
T=
5
9

!""""#$%
&"""#$%
'&""#$%
!'&"#$%
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