Table S1 Nutritional composition table of high and normal fiber diets for mouse feed
	Nutritional Composition of Mouse Growth Maintenance Feed

	Group
	C
	H

	Crude Fiber ≤
	5%
	13%

	Crude Ash≤
	8%
	0

	Moisture and Other Volatile Substances≤
	10%
	10%

	Crude Protein≥
	18%
	18%

	Crude Fat ≥
	4%
	4%

	Total Phosphorus
	0.6-1.2%
	0.6-1.2%

	Calcium
	1.0-1.8%
	1.0-1.8%




Table S2 Sample identification of root voles in multi-generational high-fiber and low-fiber feeding experiments
	Normal fiber group
	High-fiber group

	ID
	Generation
	Sex ratio (F/M)
	ID
	Generation
	Sex ratio (F/M)

	S1-S14
	CF0
	1 :1
	S78-S85
	HF0
	1 :1

	S15-S23
	CF1
	1: 1.25
	S86-S93
	HF1
	1 :1

	S24, S27, S30-S31, S35, S40, S42-S55
	CF2
	1 :1
	S94-S95, S97, S100-S108
	HF2
	1 :1

	S56-S62
	CF3
	1.33: 1
	S109-S116
	HF3
	1 :1

	S63-S70
	CF4
	1 :1
	S117-S118
	HF4
	1 :1




Figure S1
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[bookmark: _Hlk154415917]Figure S1. (a) Stacked bar chart of top 10 phyla in the control group. (b) Stacked bar chart of top 10 phyla in the high-fiber group. The x-axis represents sample identifiers, the y-axis indicates relative abundance, and different colors represent distinct phyla.
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[bookmark: _Hlk155425779][bookmark: _Hlk152749159]Figure S2. (a) Stacked bar chart of the top 10 genera in the control group. (b) Stacked bar chart of the top 10 genera in the high-fiber group. The x-axis represents sample identifiers, the y-axis indicates relative abundance, and different colors represent distinct phyla.

Table S3 Results of PERMANOVA analysis for high and control groups across different generations
	Pairs
	R2 
	p.value

	CF0
	Vs
	CF1
	0.050
	0.309 

	CF0
	Vs
	CF2
	0.578
	0.001*

	CF0
	Vs
	CF3
	0.507
	0.001*

	CF0
	Vs
	CF4
	0.715
	0.001*

	CF1
	Vs
	CF2
	0.396
	0.001*

	CF1
	Vs
	CF3
	0.316
	0.013 

	CF1
	Vs
	CF4
	0.523
	0.003*

	CF2
	Vs
	CF3
	0.0560
	0.181 

	CF2
	Vs
	CF4
	0.087
	0.069 

	CF3
	Vs
	CF4
	0.243
	0.008*

	HF0
	Vs
	HF1
	0.322
	0.008*

	HF0
	Vs
	HF2
	0.731
	0.001*

	HF0
	Vs
	HF3
	0.842
	0.001*

	HF0
	Vs
	HF4
	0.774
	0.017*

	HF1
	Vs
	HF2
	0.222
	0.023*

	HF1
	Vs
	HF3
	0.247
	0.052 

	HF1
	Vs
	HF4
	0.131
	0.347 

	HF2
	Vs
	HF3
	0.077
	0.178 

	HF2
	Vs
	HF4
	0.071
	0.229 

	HF3
	Vs
	HF4
	0.101
	0.492




Figure S3.
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Figure S3. (a) Relative abundance of the top 50 OTUs in the control group samples. (b) Relative abundance of the top 50 OTUs in the high-fiber group samples.


Figure S4
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Figure S4. (a) Venn diagram of shared OTUs among all samples in the high and control groups. (b-f) Venn diagrams of shared OTUs among F0-F4 generation samples in the high and control groups.
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