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Supplementary Figure 1. The differences of gut microbial (A) within-person diversity (alpha-diversity) 
and (B) between-person diversity (beta-diversity) across participants without IBS and with IBS 
subtypes. Alpha-diversity was measured using richness and Simpson’s index and their overall differences by 
IBS subtype was assessed using Kruskal-Wallis test, with pairwise differences assessed using Wilcoxon rank 
sum test. Between-person diversity was measured by Jaccard dissimilarity and its difference by IBS subtype 
was assessed using permutational multivariate analysis of variance (PERMANOVA). Figure shows the first 
two axes of principal coordinate analysis and numbers in parentheses represent the variance explained by 
each axis. **, p-value<0.01; ***, p-value<0.001.
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Supplementary Figure 2. Association between gut microbial functional pathways 
and IBS subtypes. Linear model was adjusted for sex, age, education, smoking, 
menopausal status, hormone therapy, antibiotic use, probiotic use, BMI, diet quality, and 
total energy intake. Magnitude of coefficient for each subtype comparing to the non-IBS 
group is indicated by color, with red for positive association and blue for negative 
association. *Among 301 pathways, 30 of them were associated with IBS subtypes 
according to adjusted p-values (q-value) <0.10 using Benjamini-Hochberg method.
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Supplementary Figure 3. Associations between gene families contributed by 
Alistipes putredinis and IBS-D. Logistic regression model was adjusted for age and 
sex. *p-value<0.05, **p-value<0.01, ***p-value<0.001; Q: p-value adjusted for 
Benjamini-Hochberg method.
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Supplementary Figure 4. Associations between gene families contributed by 
Bacteroides vulgatus and IBS-D. Logistic regression model was adjusted for age and 
sex. *p-value<0.05, **p-value<0.01, ***p-value<0.001; Q: p-value adjusted for 
Benjamini-Hochberg method.



UniRef90_A0A173STB8: DNA−binding transcriptional regulator HcaR
UniRef90_A0A173UAZ6: Acylphosphatase
UniRef90_A0A329UC17: Peptide deformylase
UniRef90_R6Q137: NO_NAME
UniRef90_R6QA72: NO_NAME
UniRef90_R6R9T1: Putative membrane protein insertion efficiency factor
UniRef90_R6QI23: Cysteine desulfurase
UniRef90_R6R3Z1: Cobalamin biosynthesis protein CobD
UniRef90_R6QE58: NO_NAME
UniRef90_R6R0T9: NO_NAME
UniRef90_R6Q4M6: NO_NAME
UniRef90_R6Q331: Ribonuclease Z
UniRef90_R6PSK4: Predicted ATPase (AAA+ superfamily)
UniRef90_A0A329TRC0: NO_NAME
UniRef90_R6R8R8: NO_NAME
UniRef90_UPI000DE2BD69: NO_NAME
UniRef90_D6DE93: Suppressor of fused protein (SUFU)
UniRef90_A0A329TXE4: NO_NAME
UniRef90_C0EBY0: NO_NAME
UniRef90_C0EBZ1: NO_NAME
UniRef90_A0A329TVL8: Class V aminotransferase
UniRef90_C0EBS6: NO_NAME
UniRef90_A0A173XS31: Sporulation initiation inhibitor protein soj
UniRef90_A0A3E2W877: AraC family transcriptional regulator
UniRef90_A0A2A6ZHK6: NO_NAME
UniRef90_A0A2A6ZGW2: Lipoprotein signal peptidase
UniRef90_A0A2A6ZKK1: Acriflavin resistance protein
UniRef90_A0A2A6ZK27: NO_NAME
UniRef90_A0A2A7B459: 4−alpha−glucanotransferase
UniRef90_A0A2A7B7K9: ABC transporter ATP−binding protein
UniRef90_A0A2A7B4B8: L−glyceraldehyde 3−phosphate reductase
UniRef90_A0A2A6ZK97: Electron transporter RnfD
UniRef90_A0A2A6ZJB8: Sec−independent protein translocase TatB
UniRef90_A0A2A6ZG10: RNA pseudouridine synthase
UniRef90_A0A2A6ZG54: Metalloendopeptidase
UniRef90_A0A2A7ADM6: NO_NAME
UniRef90_A0A329UJW8: Helix−turn−helix domain−containing protein
UniRef90_E2ZLS9: Bacterial mobilization protein MobC
UniRef90_A0A329U3B9: DNA−binding response regulator
UniRef90_A0A329UCX6: NO_NAME
UniRef90_A0A329U8Q4: NO_NAME
UniRef90_A0A329UAV6: DNA invertase
UniRef90_A0A329UCF9: NO_NAME
UniRef90_A0A329U9H9: NO_NAME
UniRef90_A0A2A7BGG3: NO_NAME
UniRef90_A0A2A7AHK2: NO_NAME
UniRef90_A0A329UIK5: FeoB−associated Cys−rich membrane protein
UniRef90_A0A3E2X5I2: DUF262 domain−containing protein
UniRef90_A0A2A7BFW1: NO_NAME
UniRef90_A0A2A7BC72: Nitrous oxide−stimulated promoter family protein

samples

********************************************************************************************************************************
−2 0 2

estimate

Sex

F M

ibs_d2

FALSE TRUE

300400500600700

agemo
present

FALSE TRUE

0.50 0.75 1.00

−log10(Q)

Top 50 hits
Faecalibacterium_prausnitzii (n = 673)

Supplementary Figure 5. Associations between gene families contributed by 
Faecalibacterium prausnitzii and IBS-D. Logistic regression model was adjusted for 
age and sex. *p-value<0.05, **p-value<0.01, ***p-value<0.001; Q: p-value adjusted for 
Benjamini-Hochberg method.
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Supplementary Figure 6. Associations between gene families contributed by 
Coprococcus comes and IBS-C. Logistic regression model was adjusted for age and 
sex. *p-value<0.05, **p-value<0.01, ***p-value<0.001; Q: p-value adjusted for 
Benjamini-Hochberg method.



Supplementary Figure 7. Gut microbial taxa with top 20 feature importance in distinguishing (A) IBS-C, (B) IBS-D, and (C) IBS-M.
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Supplementary Figure 8. Gut microbial functional pathways with top 20 feature importance in distinguishing IBS subtype.
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Supplementary Figure 9. Gut microbial taxa and functional pathways with top 20 feature importance in distinguishing IBS-C and IBS-D.
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Supplementary Figure 10. Correlation between gut microbial taxa and dietary risk factors associated with 
IBS subtypes. Correlation was assessed using HAllA, a computational method for pattern discovery in high-
dimensional datasets.
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Supplementary Figure 11. The differences of gut microbial between-person diversity (beta-diversity) and within-person diversity (alpha-diversity) across IBS 
subtypes among (A) women and (B) participants without imputed dietary information. Between-person diversity was measured by Bray-Curtis dissimilarity and its 
difference by IBS was assessed using permutational multivariate analysis of variance (PERMANOVA). Figure shows the first two axes of principal coordinate analysis and 
numbers in parentheses represent the variance explained by each axis. Within-person diversity (alpha-diversity) was measured using Shannon index and its difference by IBS 
was assessed using Wilcoxon rank sum test. **, p-value<0.01; ***, p-value<0.001.

PERMANOVA R2=0.6% p=0.02
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Supplementary Figure 12. The differences of gut microbial between-person diversity (beta-diversity) and within-person diversity (alpha-diversity) between 
participants with and without IBS according to (A) ROMEIII criteria and (B) physician diagnosis. Between-person diversity was measured by Bray-Curtis dissimilarity 
and its difference by IBS was assessed using permutational multivariate analysis of variance (PERMANOVA). Figure shows the first two axes of principal coordinate analysis 
and numbers in parentheses represent the variance explained by each axis. Within-person diversity (alpha-diversity) was measured using Shannon index and its difference by 
IBS was assessed using Wilcoxon rank sum test. **, p-value<0.01; ***, p-value<0.001.

A

B

PERMANOVA 
R2=0.15% p=0.09

−0.4

−0.2

0.0

0.2

−0.6 −0.4 −0.2 0.0 0.2
PC1 (15.9%)

PC
2 

(7
.6

%
)

IBS diagnosis
no
yes

Wilcoxon, p = 0.0056

2

3

no yes
IBS ROMEIII

Sh
an

no
n

Wilcoxon, p = 0.31

2

3

no yes
IBS diagnosis

Sh
an

no
n

PERMANOVA 
R2=0.22% p=0.01


