Supplementary Table 1: The scoring method used for histopathological analysis
	Category
	Criterion
	Condition
	Score

	Inflammatory cell infiltrate

	
Leukocyte density increases
(Leukocyte density of lamina propria is infiltrated)

	



	Minimal:<10%
	1

	
	
	Mild:10-25%, scattered neutrophils
	2

	
	
	Moderate:26-50%
	3

	
	
	Marked:>51%, dense infiltration
	4

	
	Extent
(Expansion of leukocyte infiltration)

	Mucosal
	1

	
	
	Mucosal and submucosal
	2

	
	
	Mucosal, submucosal and transmural
	3

	














Epithelial Changes

	Epithelial cell number increase
(Increase in epithelial cell numbers in longitudinal crypts relative to baseline epithelial cell numbers per crypt; visible as crypt elongation)

	Minimal: <25%
	1

	
	
	Mild: 25-35%
	2 or 3

	
	
	Moderate: 36-50%

	3 or 4

	
	
	Marked: >51%
	4 or 5

	
	Goblet cell reduction
(Reduction of goblet cell numbers relative to baseline goblet cell numbers per crypt)

	Minimal: <20%
	1 or 2

	
	
	Mild: 21-35%
	2 or 3

	
	
	Moderate: 36-50%
	3 or 4

	
	
	Marked: >50%
	4

	
	Cryptitis
(Neutrophils between crypt epithelial cells)
	Based on severity
	2 or 3

	
	Erosion
(Loss of surface epithelium)
	Based on severity
	1 to 4

	

Mucosal Architecture

	Ulceration
(Epithelial defect reaching beyond muscularis mucosae)
	Based on severity
	3 to 5

	
	Irregular crypts
(Non-parallel crypts, variable crypt diameters, bifurcation, and branched crypts)
	Based on severity
	4 or 5

	
	Crypt Loss
(Mucosa devoid of crypts)
	Based on severity
	4 or 5

	
	Villous blunting
(Villous-to-crypt-length ratio)
	The ratio of 2:1 to 3:1
	1 to 3

	
	
	The ratio of 1:1 to 2:1
	2 to 4

	
	
	Villous atrophy
	3 to 5
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Fig.S1: Alteration of host physiology and gut barrier integrity due to various levels of gut perturbation in C57BL/6 and BALB/c mice.
Gut perturbation leads to systemic changes. As a result, we measured the body weight (A, B) on every alternate day till the end of the treatment. We also measured the changes in the colon length (C) at the end of the treatment. We observed a shift in the cecum size due to treatment and measured the colon indices (D) of all the treatment groups at the end of the treatment in both the mouse strains. 
Gut microbial perturbation and altered intestinal morphology are significant factors for altered gut barrier integrity. We measured the leakiness of the gut using the FITC-dextran assay in both C57BL/6 and BALB/c mice (E). We also quantified the mRNA expressions of tight junction genes Cldn2 (F) & Ocln (G) from the colon to quantify the loss of gut integrity as the effects of different treatments in both strains. 
We presented data as the means±SEM (n=6). We performed two-way ANOVA for the physiological alterations and FITC-Dextran concentration data, followed by the Bonferroni test to determine the significance level. To determine the significance level of mRNA expression data, we performed a t-test and presented all values as means±SEM for 3 biological replicates. * Corresponds to P > 0.05, ** corresponds to P > 0.01, *** corresponds to P > 0.001, **** corresponds to P > 0.0001. 
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Fig. S2: The individual and combinatorial effects of gut perturbing agents on the gut microbial compositions at the phylum level in Th1 and Th2 biased mice.
Similar perturbing agents have differential effects on gut microbial composition in different immune-biased mice at phylum levels (A) and (F). We tried to plot the kinetics of gut microbial alterations of the majorly altered phylum in C57BL/6 (B-E) and BALB/c (G-J) to quantify the strain-based variations due to differential treatment conditions. B and G represented the kinetics of the changes of Firmicutes in C57BL/6 (B) and BALB/c (G). Similarly, we represented the changes in Bacteroidetes (E, H), Proteobacteria (F, I), and Verrucomicrobia (G, J) phyla in both the mouse strains. 
The percent abundance was calculated from the average values of at least 3 replicates. Error bars are shown as standard deviation from the mean value of three replicates (n = 3).
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Fig. S3: Altered genus-level gut microbial composition and diversity of C57BL/6 and BALB/c mice in various treatment conditions.
Differential changes in the % abundance of gut microbial compositions of various genera in C57BL/6 (A) and BALB/c (B) due to different treatment regimes. 
The percent abundance was calculated from the average values of at least 3 replicates.
To get a comparative quantification of genus-level gut microbial alterations due to treatments, we plotted the fold change of different microbial genera comparing any two conditions at a time with all possible combinations in Th1 (C) and Th2 (D) biased mice. This analysis aimed to quantify how the treatment conditions differed based on their gut microbial alterations or as the perturbation outcome. 
Perturbation also perturbed the diversity or the Evenness index of the gut microbiota. To quantify the perturbation effects due to various treatments, we calculated the Evenness index for both C57BL/6 and BALB/c mice (E).
We calculated the statistical significance by comparing the values of the treated groups at various time points with their respective control groups and between the different treatment conditions through two-way ANOVA, followed by the Bonferroni test. * corresponds to P ≤ 0.05, ** corresponds to P ≤ 0.01, *** corresponds to P ≤ 0.001, **** corresponds to P ≤ 0.0001. Error bars are shown as standard deviation from the mean value of three replicates (n = 3).
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Fig.S4: Connectome of metabolite and the correlated microbes in C57BL/6 mice. Network showing significant correlation of microbe and metabolite in C57BL/6 mice. Green edge indicates positive correlation; red edge indicates negative correlation.
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Fig.S5: Connectome of metabolite and the correlated microbes in BALB/c mice. Network showing significant correlation of microbe and metabolite in BALB/c mice. Green edge indicates positive correlation; red edge indicates negative correlation.
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Fig.S6: Networking of microbes and host metabolic pathways in different treatment conditions in C57BL/6 mice.
Altered host and gut microbial metabolites ultimately led to up- and down-regulations of various host metabolic pathways in different treatment conditions. Different treatment conditions were connected with other metabolic pathways and with respective microbes. The connectome (A) analysis gave us a clear idea of how various treatment conditions were connected regarding microbes and microbiota-driven metabolic alterations in C57BL/6 mice (A). We also quantified the fold change of the significantly impacted pathways compared to the control condition, and the microbes correlated with the specific pathway in C57BL/6 mice (B).
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Fig.S7: Networking of microbes and host metabolic pathways in different treatment conditions in BALB/c mice.
Altered host and gut microbial metabolites ultimately led to up- and down-regulations of various host metabolic pathways in different treatment conditions. Different treatment conditions were connected with other metabolic pathways and with respective microbes. The connectome (A) analysis clearly showed how various treatment conditions were linked regarding microbes and microbiota-driven metabolic alterations in BALB/c mice (A). We also quantified the fold change of the significantly impacted pathways compared to the control condition, and the microbes correlated with the specific pathway in BALB/c mice (B).
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Fig.S8: Connectome of various metabolic pathways and the respective microbes across multiple treatment conditions in C57BL/6 mice. 
Individual treatment condition-based metabolic alterations of the host and the correlated microbes for the modifications in various treatment conditions: 9AB (A), DSS (B), 9AB&DSS (C), 9AB+DSS (D), DSS+9AB (E), 9AB+H2O (F), DSS+H2O (G), 9AB&DSS+H2O (H) in C57BL/6 mice.
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Fig.S9: Connectome of various metabolic pathways and the respective microbes across multiple treatment conditions in BALB/c mice. 
Individual treatment condition-based metabolic alterations of the host and the correlated microbes for the modifications in various treatment conditions: 9AB (A), DSS (B), 9AB&DSS (C), 9AB+DSS (D), DSS+9AB (E), 9AB+H2O (F), DSS+H2O (G), 9AB&DSS+H2O (H) in BALB/c mice.
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