Supplementary Information
Table S1. The scores of different mental scales in patients with IBS and HCs. 
	
	IBS
	HC
	P value

	
	（N=267）
	（N=91）
	

	Scores of mental scales M（IQR）
	
	
	

	HADS-A
	8.00（6.00）
	3.00（5.00）
	＜0.001

	HADS-D
	7.00（5.00）
	3.00（5.00）
	＜0.001

	PHQ-15
	10.00（6.00）
	2.00（5.00）
	＜0.001

	SSD-12
	19.00（17.00）
	0.00（3.00）
	＜0.001

	SCL-90
	147.00（69.00）
	98.00（34.00）
	＜0.001

	SCL-90 factor scores M（IQR）
	
	
	

	Somatization
	1.67（0.84）
	1.08（0.25）
	＜0.001

	Obsessive-compulsive
	1.90（0.90）
	1.30（0.80）
	＜0.001

	Interpersonal sensitivity
	1.56（0.89）
	1.00（0.44）
	＜0.001

	Depression
	1.69（1.00）
	1.08（0.46）
	＜0.001

	Anxiety
	1.60（0.90）
	1.00（0.20）
	＜0.001

	Hostility
	1.50（0.83）
	1.00（0.33）
	＜0.001

	Phobia
	1.14（0.57）
	1.00（0.14）
	＜0.001

	Paranoid ideation
	1.33（0.83）
	1.00（0.17）
	＜0.001

	Psychoticism
	1.40（0.80）
	1.00（0.20）
	＜0.001












Table S2 The distribution of IBS subtypes across psychiatric SCL 90 symptom subgroups
	SCL Dimension
	IBS Subtype
	Negative Count
	Positive Count
	Total
	Chi_Square
	P_Value

	Somatization
	IBS-C
	53
	23
	76
	0.4905
	0.7825

	Somatization
	IBS-D
	108
	47
	155
	0.4905
	0.7825

	Somatization
	IBS-M
	23
	13
	36
	0.4905
	0.7825

	Obsessive_Compulsive
	IBS-C
	44
	32
	76
	4.6535
	0.0976

	Obsessive_Compulsive
	IBS-D
	80
	75
	155
	4.6535
	0.0976

	Obsessive_Compulsive
	IBS-M
	13
	23
	36
	4.6535
	0.0976

	Interpersonal_Sensitivity
	IBS-C
	52
	24
	76
	2.0285
	0.3627

	Interpersonal_Sensitivity
	IBS-D
	104
	51
	155
	2.0285
	0.3627

	Interpersonal_Sensitivity
	IBS-M
	20
	16
	36
	2.0285
	0.3627

	Depression
	IBS-C
	51
	25
	76
	2.3777
	0.3046

	Depression
	IBS-D
	101
	54
	155
	2.3777
	0.3046

	Depression
	IBS-M
	19
	17
	36
	2.3777
	0.3046

	Anxiety
	IBS-C
	48
	28
	76
	1.3392
	0.5119

	Anxiety
	IBS-D
	102
	53
	155
	1.3392
	0.5119

	Anxiety
	IBS-M
	20
	16
	36
	1.3392
	0.5119

	Hostility
	IBS-C
	58
	18
	76
	2.2773
	0.3203

	Hostility
	IBS-D
	106
	49
	155
	2.2773
	0.3203

	Hostility
	IBS-M
	23
	13
	36
	2.2773
	0.3203

	Phobic_Anxiety
	IBS-C
	68
	8
	76
	5.3055
	0.0705

	Phobic_Anxiety
	IBS-D
	129
	26
	155
	5.3055
	0.0705

	Phobic_Anxiety
	IBS-M
	26
	10
	36
	5.3055
	0.0705

	Paranoid_Ideation
	IBS-C
	65
	11
	76
	6.7625
	0.034

	Paranoid_Ideation
	IBS-D
	117
	38
	155
	6.7625
	0.034

	Paranoid_Ideation
	IBS-M
	23
	13
	36
	6.7625
	0.034

	Psychoticism
	IBS-C
	58
	18
	76
	2.3508
	0.3087

	Psychoticism
	IBS-D
	122
	33
	155
	2.3508
	0.3087

	Psychoticism
	IBS-M
	24
	12
	36
	2.3508
	0.3087




Table S3 Baseline characteristics between stool sample providers and non-providers.
	Variable
	Unsubmitted (N=23)
	Submitted (N=38)
	Statistic
	P-value

	Age (years)
	38.91± 12.93
	38.37±12.00
	t = -0.167
	0.868

	BMI (kg/m2)
	21.74± 3.87
	21.67± 4.34
	t = -0.066
	0.947

	Gender (Male / Female)
	9 (39.1%) / 14 (60.9%)
	22 (57.9%) / 16 (42.1%)
	Chi2 = 1.338
	0.247





Table S4. Comparison of demographic characteristics between SCL-90 factor-positive and factor-negative subgroups among the 38 patients with IBS who provided fecal samples
	SCL-90 subscale
	Variable
	Positive group
	Negative group
	P value

	Somatization
	Sex (Male, n [%])
	(n = 10) 6 (60.0%)
	(n = 28) 16 (57.1%)
	1.000b

	Somatization
	Age (years)
	(n = 10) 37.10 ± 10.95
	(n = 28) 38.82 ± 12.51
	0.686c

	Somatization
	BMI (kg/m²)
	(n = 10) 21.53 [19.05, 24.45]
	(n = 28) 20.98 [18.38, 23.37]
	0.631d

	Obsessive-compulsive
	Sex (Male, n [%])
	(n = 17) 10 (58.8%)
	(n = 21) 12 (57.1%)
	0.917a

	Obsessive-compulsive
	Age (years)
	(n = 17) 35.00 [31.00, 41.00]
	(n = 21) 34.00 [31.00, 52.00]
	0.930d

	Obsessive-compulsive
	BMI (kg/m²)
	(n = 17) 21.03 [18.59, 24.82]
	(n = 21) 21.55 [18.82, 23.33]
	0.907d

	Interpersonal sensitivity
	Sex (Male, n [%])
	(n = 12) 7 (58.3%)
	(n = 26) 15 (57.7%)
	0.970a

	Interpersonal sensitivity
	Age (years)
	(n = 12) 39.83 ± 11.99
	(n = 26) 37.69 ± 12.18
	0.616c

	Interpersonal sensitivity
	BMI (kg/m²)
	(n = 12) 21.95 [19.46, 25.09]
	(n = 26) 20.91 [18.52, 23.26]
	0.405d

	Depression
	Sex (Male, n [%])
	(n = 10) 5 (50.0%)
	(n = 28) 17 (60.7%)
	0.713b

	Depression
	Age (years)
	(n = 10) 36.50 [32.75, 46.50]
	(n = 28) 34.00 [29.25, 46.75]
	0.486d

	Depression
	BMI (kg/m²)
	(n = 10) 19.49 [18.55, 21.20]
	(n = 28) 22.24 [18.76, 24.89]
	0.094d

	Anxiety
	Sex (Male, n [%])
	(n = 9) 5 (55.6%)
	(n = 29) 17 (58.6%)
	1.000b

	Anxiety
	Age (years)
	(n = 9) 36.00 [35.00, 42.00]
	(n = 29) 34.00 [27.00, 52.00]
	0.536d

	Anxiety
	BMI (kg/m²)
	(n = 9) 19.27 [18.50, 21.26]
	(n = 29) 21.80 [18.82, 24.65]
	0.149d

	Hostility
	Sex (Male, n [%])
	(n = 12) 9 (75.0%)
	(n = 26) 13 (50.0%)
	0.147a

	Hostility
	Age (years)
	(n = 12) 35.50 [30.75, 42.50]
	(n = 26) 34.00 [31.00, 51.00]
	0.987d

	Hostility
	BMI (kg/m²)
	(n = 12) 20.49 [18.64, 23.55]
	(n = 26) 21.29 [18.65, 24.09]
	0.765d

	Phobic anxiety
	Sex (Male, n [%])
	(n = 3) 2 (66.7%)
	(n = 35) 20 (57.1%)
	1.000b

	Phobic anxiety
	Age (years)
	(n = 3) 37.00 ± 14.00
	(n = 35) 38.49 ± 12.04
	0.873c

	Phobic anxiety
	BMI (kg/m²)
	(n = 3) 21.26 [20.49, 23.18]
	(n = 35) 21.03 [18.55, 23.84]
	0.626d

	Paranoid ideation
	Sex (Male, n [%])
	(n = 10) 6 (60.0%)
	(n = 28) 16 (57.1%)
	1.000b

	Paranoid ideation
	Age (years)
	(n = 10) 37.00 [32.00, 46.25]
	(n = 28) 34.00 [30.75, 46.75]
	0.607d

	Paranoid ideation
	BMI (kg/m²)
	(n = 10) 21.68 [20.05, 24.48]
	(n = 28) 20.91 [18.50, 23.58]
	0.518d

	Psychoticism
	Sex (Male, n [%])
	(n = 7) 4 (57.1%)
	(n = 31) 18 (58.1%)
	1.000b

	Psychoticism
	Age (years)
	(n = 7) 38.00 [33.00, 45.00]
	(n = 31) 34.00 [30.50, 48.50]
	0.692d

	Psychoticism
	BMI (kg/m²)
	(n = 7) 19.72 [18.59, 21.68]
	(n = 31) 21.55 [18.70, 24.49]
	0.386d


**Footnotes:** Data are presented as n (%) for categorical variables, mean ± SD for normally distributed continuous variables, and median (interquartile range) for non-normally distributed continuous variables. Sex distributions were compared using the chi-square test (a) or Fisher's exact test (b) when expected cell counts were < 5; age and BMI were compared using the independent-samples t test (c, Welch's correction) or the Mann-Whitney U test (d) according to normality (Shapiro-Wilk test). No statistically significant differences were observed in sex, age, or BMI between positive and negative subgroups across any SCL-90 subscale. Abbreviations: BMI, body mass index; IBS, irritable bowel syndrome; SCL-90, Symptom Checklist-90; SD, standard deviation.

Table S5. Comparison of baseline characteristics between the IBS group with somatization and the IBS group without somatization
	
	IBS group with somatization
	IBS group without somatization
	P

	
	（n=17）
	（n=44）
	

	Gender
	
	
	0.715

	Male（n, %）
	8（47.1）
	23（52.3）
	

	Female（n,%）
	9（52.9）
	21（47.7）
	

	Age, year  M(IQR)
	39.0（23.5）
	35.0（19.5）
	0.359

	BMI（kg/m2）M（IQR）
	21.8（6.2）
	21.3（5.8）
	0.879




Table S6. Comparison of baseline characteristics between the IBS group with obsessive-compulsive symptoms and the IBS group without obsessive-compulsive symptoms
	
	IBS group with obsessive-compulsive symptoms
	IBS group without obsessive-compulsive symptoms
	P

	
	（n=25）
	（n=36）
	

	Gender
	
	
	0.714

	Male（n, %）
	12（48.0）
	19（52.8）
	

	Female（n,%）
	13（52.0）
	17（47.2）
	

	Age, year  M(IQR)
	35.0（11.0）
	37.5（21.5）
	0.587

	BMI（kg/m2）M（IQR）
	21.3（6.2）
	21.7（6.3）
	0.860





Table S7. Comparison of baseline characteristics between the IBS group with interpersonal sensitivity and the IBS group without interpersonal sensitivity
	
	IBS group with interpersonal sensitivity
	IBS group without interpersonal sensitivity
	P

	
	（n=18）
	（n=43）
	

	Gender
	
	
	0.934

	Male（n, %）
	9（50.0）
	22（51.2）
	

	Female（n,%）
	9（50.0）
	21（48.8）
	

	Age, year  M(IQR)
	34.0（23.0）
	36.0（20.0）
	0.899

	BMI（kg/m2）M（IQR）
	22.3（6.5）
	20.9（5.4）
	0.402





Table S8. Comparison of baseline characteristics between the IBS group with depression and the IBS group without depression
	
	IBS group with depression
	IBS group without depression
	P

	
	（n=17）
	（n=44）
	

	Gender
	
	
	0.349

	Male（n, %）
	7（41.2）
	24（54.5）
	

	Female（n,%）
	10（58.8）
	20（45.5）
	

	Age, year  M(IQR)
	35.0（20.0）
	36.0（20.0）
	0.729

	BMI（kg/m2）M（IQR）
	21.0（3.9）
	22.0（5.9）
	0.253





Table S9. Comparison of baseline characteristics between the IBS group with anxiety and the IBS group without anxiety
	
	IBS group with anxiety
	IBS group without anxiety
	P

	
	（n=18）
	（n=43）
	

	Gender
	
	
	0.519

	Male（n, %）
	8（44.4）
	23（53.5）
	

	Female（n,%）
	10（55.6）
	20（46.5）
	

	Age, year  M(IQR)
	36.0（18.3）
	35.0（23.0）
	0.548

	BMI（kg/m2）M（IQR）
	19.7（4.2）
	22.2（5.8）
	0.223




Table S10. Comparison of baseline characteristics between the IBS group with hostility and the IBS group without hostility
	
	IBS group with hostility
	IBS group without hostility
	P

	
	（n=17）
	（n=44）
	

	Gender
	
	
	0.178

	Male（n, %）
	11（64.7）
	20（45.5）
	

	Female（n,%）
	6（35.3）
	24（54.5）
	

	Age, year  M(IQR)
	35.0（14.5）
	36.5（19.8）
	0.389

	BMI（kg/m2）M（IQR）
	21.3（6.8）
	21.7（5.6）
	0.579




Table S11. Comparison of baseline characteristics between the IBS group with phobic anxiety and the IBS group without phobic anxiety
	
	IBS group with phobic anxiety
	IBS group without phobic anxiety
	P

	
	（n=9）
	（n=52）
	

	Gender
	
	
	0.958

	Male（n, %）
	4（44.4）
	27（51.9）
	

	Female（n,%）
	5（55.6）
	25（48.1）
	

	Age, year  M(IQR)
	33.0（26.5）
	36.0（19.5）
	0.992

	BMI（kg/m2）M（IQR）
	21.9（5.4）
	21.3（5.7）
	0.452




Table S12. Comparison of baseline characteristics between the IBS group with paranoid ideation and the IBS group without paranoid ideation
	
	IBS group with paranoid ideation
	IBS group without paranoid ideation
	P

	
	（n=13）
	（n=48）
	

	Gender
	
	
	0.384

	Male（n, %）
	8（61.5）
	23（47.9）
	

	Female（n,%）
	5（38.5）
	25（52.1）
	

	Age, year  M(IQR)
	35.0（15.5）
	36.0（20.5）
	0.685

	BMI（kg/m2）M（IQR）
	22.1（5.8）
	21.2（5.7）
	0.549



Table S13. Comparison of baseline characteristics between the IBS group with psychoticism and the IBS group without psychoticism
	
	IBS group with psychoticism
	IBS group without psychoticism
	P

	
	（n=11）
	（n=50）
	

	Gender
	
	
	0.785

	Male（n, %）
	6（54.5）
	25（50.0）
	

	Female（n,%）
	5（45.5）
	25（50.0）
	

	Age, year  M(IQR)
	35.0（17.0）
	36.0（20.3）
	0.910

	BMI（kg/m2）M（IQR）
	21.3（6.3）
	21.7（5.6）
	0.866




Table S14. Differential serum amino acid metabolites among the psychiatric factor-based subgroups in patients with IBS.
	Psychiatric comorbidities
	Amino acids
	FC
	VIP
	P-value
	Trend

	Somatization 
	D-homocysteine
	1.144
	1.204
	0.024
	up

	(n=17)
	L-pipecolic acid
	1.312
	1.658
	0.005
	up

	
	L-citrulline
	0.865
	1.242
	0.049
	down

	
	L-ornithine
	0.818
	1.694
	0.025
	down

	
	S-5-Adenosyl-L-homocysteine
	0.921
	1.715
	0.046
	down

	Obsessive-compulsive 
	Ethanolamine
	0.903
	1.952
	0.02
	down

	(n=25)
	Glycine
	0.891
	1.513
	0.019
	down

	
	3-iodo-L-tyrosine
	0.411
	1.685
	0.026
	down

	Interpersonal sensitivity 
	Glycine
	0.87
	1.606
	0.012
	down

	(n=18)
	N-Acetylaspartate
	0.831
	1.882
	0.012
	down

	
	4-acetamidobutyric acid
	0.747
	1.658
	0.034
	down

	
	3-iodo-L-tyrosine
	0.163
	2.199
	0.001
	down

	Depression 
	L-phenylalanine
	0.889
	1.663
	0.046
	down

	(n=17)
	α-aminoadipic acid
	0.711
	1.184
	0.035
	down

	
	L-Methionine
	0.84
	1.715
	0.035
	down

	
	L-Tryptophan
	0.89
	1.875
	0.014
	down

	
	L-valine
	0.863
	1.456
	0.041
	down

	Anxiety
	Ethanolamine
	0.901
	2.105
	0.029
	down

	(n=18)
	L-Aspartate
	0.793
	1.699
	0.008
	down

	
	L-glutamic acid
	0.785
	1.68
	0.034
	down

	
	L-α-aspartyl-L-phenylalanine
	0.616
	1.858
	0.011
	down

	
	L-Phenylalanine
	0.876
	1.758
	0.021
	down

	
	α-aminoadipic acid
	0.703
	1.409
	0.018
	down

	
	L-valine
	0.856
	1.399
	0.016
	down

	Hostility 
	L-Arginine
	1.165
	2.682
	0.019
	up

	(n=17)
	N-Acetylaspartate
	0.861
	1.74
	0.045
	down

	Phobia 
	L-asparagine Anhydrous
	0.89
	1.095
	0.021
	down

	(n=9)
	N-isovaleroylglycine
	0.164
	1.936
	0.041
	down

	Paranoid ideation
	Nα-Acetyl-L-arginine
	1.176
	1.245
	0.028
	up

	(n=13)
	N-Acetylaspartate
	0.824
	2.306
	0.02
	down

	
	N-(S)-β-aminoisobutyric acid
	0.696
	1.273
	0.022
	down

	Psychoticism 
	Argininosuccinic acid
	1.423
	2.332
	0.045
	up

	(n=11)
	N-Acetylaspartate
	0.828
	1.947
	0.035
	down

	
	N-isovaleroylglycine
	0.117
	1.564
	0.035
	down


Differential metabolites among psychiatric subgroups were identified using OPLS-DA (VIP > 1) combined with P < 0.05. VIP: Variable Importance in Projection; FC: Fold Change.




Instruments
IBS Symptom Severity Scale (IBS-SSS)
Developed by Francis et al. in 1997 [1], this scale comprehensively evaluates IBS symptom severity through five dimensions: abdominal pain intensity, frequency of abdominal pain episodes, bloating severity, satisfaction with bowel habits, and impact of disease-related symptoms on daily life. Each dimension is scored on a 100-point scale, with the total score representing the sum of all five dimensions. Intestinal symptom severity is classified as: Remission ( < 75 points), Mild (75-175 points), Moderate (176-300 points), and Severe ( > 300 points). The total score demonstrates a positive correlation with symptom severity.

Hospital Anxiety and Depression Scale (HADS)
Developed by Zigmond et al. in 1983 [2], the Hospital Anxiety and Depression Scale (HADS) has demonstrated robust reliability and validity across multiple studies [3, 4], serving as a key screening tool for assessing anxiety and depressive symptoms in general hospital patients over the preceding month. The HADS comprises 14 items, with 7 items evaluating anxiety (HADS-A) and 7 items assessing depression (HADS-D). Each item is rated on a 4-point scale (0-3), yielding total subscale scores ranging from 0 to 21. Symptom severity is classified as: no symptoms (0-7), mild (8-10), moderate (11-14), and severe ( > 14) [5]. Higher scores reflect greater severity of anxiety or depression symptoms.

Patient Health Questionnaire-15 (PHQ-15)
Developed by Spitzer et al. as a standalone self-assessment subscale of the Patient Health Questionnaire (PHQ) [6], the PHQ-15 is designed to screen for somatization disorder and systematically evaluate somatic symptom severity. Its reliability and validity have been validated in multiple studies [7-9], with widespread application in both clinical and research settings. The PHQ-15 comprises 15 items addressing common somatic symptoms (e.g., headaches, chest pain, and gastrointestinal discomfort). Each item is self-rated on a 3-point scale (0 = not at all bothered, 1 = somewhat bothered, 2 = severely bothered), yielding a total score ranging from 0 to 30. Severity is classified as: no somatic symptoms (0-4), mild (5-9), moderate (10-14), and severe ( ≥ 15). Higher scores indicate greater somatic symptom severity.

Somatic Symptom Disorder-12 (SSD-12)
The Somatic Symptom Disorder-B Criteria Scale (SSD-12) [10] is a reliable and valid self-report measure developed in accordance with the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5) diagnostic criteria for somatic symptom disorder (SSD). The SSD-12 consists of 12 items scored from 0 ("never") to 4 ("very often"), yielding a total score ranging from 0 to 48. The Chinese version used in this study, validated in prior research [11], demonstrated excellent internal consistency (Cronbach's α = 0.95). Based on Chinese validation studies [12], a cut-off score of  ≥ 16 indicates positive SSD screening.

Symptom Checklist-90 (SCL-90)
Developed by L.R. Derogatis in 1975, the Symptom Checklist-90 (SCL-90) is a multidimensional self-report instrument with broad applicability and one of the most widely used international tools for mental health assessment. It comprises 90 items organized into nine symptom dimensions: somatization, obsessive-compulsive, interpersonal sensitivity, depression, anxiety, hostility, phobia, paranoid ideation, and psychoticism [13]. Each item is rated on a 5-point Likert scale (1 = not at all to 5 = extremely), with higher scores indicating greater self-perceived symptom severity. Based on Chinese normative data [14], scores ≥ 2 on any dimension suggest potential mental health concerns in that specific domain.


















Supplementary results
Subtype-Specific Metabolic Heterogeneity in IBS
To investigate the subtype-specific drivers of metabolic alterations in IBS, we performed subgroup-specific differential metabolomic analyses (IBS-C, IBS-D, and IBS-M versus HCs) while adjusting for BMI (Figure S1A–D). The analyses revealed that metabolic perturbations were predominantly driven by the IBS-D (11 significant metabolites) and IBS-M (3 significant metabolites) subgroups, whereas the IBS-C subgroup exhibited no statistically significant metabolites after FDR correction (Figure S1D). Furthermore, Venn diagram analyses demonstrated that (Figure S1E–F) the 4 core robust metabolites identified in the overall IBS cohort (such as S-(5-adenosyl)-L-homocysteine、N-glycyl-L-leucine、L-ornithine) were primarily shared or contributed by the IBS-D and IBS-M subgroups. These findings highlight the metabolic heterogeneity among IBS clinical subtypes, suggesting that diarrheal and mixed phenotypes experience more pronounced metabolic dysregulation.

[image: ]

Figure S1. Serum metabolomic alterations and overlap characteristics in overall IBS and its clinical subtypes after adjusting for BMI. (A–D) Volcano plots showing differential serum metabolites between IBS patients and healthy controls (HCs) after controlling for BMI in the overall cohort (A), IBS-D subtype (B), IBS-M subtype (C), and IBS-C subtype (D). Red and blue dots represent significantly up-regulated and down-regulated metabolites (FDR-adjusted P < 0.05), respectively, while grey dots indicate non-significant features. (E) Venn diagram illustrating the overlap of significantly up-regulated metabolites across overall IBS and its subgroups. (F) Venn diagram illustrating the overlap of significantly down-regulated metabolites across overall IBS and its subgroups.



























Subtype-Specific Signatures and Shared Features of Gut Microbiota in IBS
To explore the contributions of different IBS clinical subtypes (IBS-C, IBS-D, and IBS-M) to overall gut microbiota alterations, subgroup-specific differential analyses at the genus level were performed while adjusting for BMI (Figure S2A–C). The results revealed distinct microbial signatures for each subtype, with the IBS-D subgroup exhibiting the highest number of subtype-specific alterations (such as shifts in Allisonella and Agathobacter), alongside unique taxonomic shifts in the IBS-M and IBS-C subgroups. Furthermore, Venn diagram analyses demonstrated both commonalities and heterogeneity among the subtypes (Figure S2D–E): while each subtype harbored unique differential taxa, the core microbial dysbiosis observed in the overall IBS cohort (such as the enrichment of the NK4A214 group and Lachnospiraceae) was cooperatively contributed or shared across subgroups. These findings indicate that gut microbial dysbiosis in IBS comprises both shared cross-subtype pathological features and pronounced subtype-specific microbial signatures.
[image: ]
Figure S2. Gut microbiota characteristics and overlap analysis at the genus level across clinical subtypes of IBS. (A–C) Bar plots showing differential genera ranked by regression coefficients (A), IBS-D subtype (B), and IBS-M subtype (C) compared with healthy controls (HCs) after adjusting for BMI. Red and blue bars indicate genera enriched in IBS subgroups and HCs, respectively. (D) Venn diagram illustrating the overlap of significantly enriched bacterial genera in the overall IBS cohort and its subgroups. (E) Venn diagram illustrating the overlap of depleted (HC-enriched) bacterial genera across overall IBS and its subgroups.
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