Supplementary Table 1 Comparison of DT score and socioeconomic, stage and treatment modality
	　
	　
	DT Score 0-4
	DT Score 5-10
	P value 

	
	
	N
	%
	N
	%
	

	Age
	<= 50 years
	10
	31.3 
	22
	68.9 
	0.041 

	
	> 51 years
	28
	56.0 
	22
	44.0 
	

	Sleep
	Normal
	25
	48.1 
	27
	51.9 
	0.427 

	
	Insomnia/ Easy to wake up
	13
	43.3 
	17
	56.7 
	

	Economic status
	Advantage
	31
	48.8 
	33
	51.6 
	0.328 

	
	Disadvantage
	7
	38.9 
	11
	61.1 
	

	Education
	Below bachelor's degree
	10
	71.4 
	4
	28.6 
	0.045 

	
	Above bachelor's degree
	28
	41.2 
	40
	58.8 
	

	Marital status
	Unmarried
	4
	26.7 
	11
	73.3 
	0.211 

	
	Married
	25
	49.0 
	26
	51.0 
	

	
	Divorced/ Widowed
	9
	56.3 
	7
	43.8 
	

	FACT-B score
	Below 104.5
	15
	30.5 
	24
	61.5 
	0.127 

	
	Above 104.6
	23
	53.5 
	20
	46.5 
	

	Stage
	0
	0
	0.0 
	2
	100.0 
	0.448 

	
	I
	9
	47.4 
	10
	52.6 
	

	
	II
	23
	47.9 
	25
	52.1 
	

	
	III
	5
	55.6 
	4
	44.4 
	

	
	IV
	1
	25.0 
	3
	75.0 
	

	Chemotherapy
	No
	6
	54.5 
	5
	45.5 
	0.395 

	
	Yes
	32
	45.1 
	39
	54.9 
	

	Radiotherapy
	No
	21
	43.8 
	27
	56.3 
	0.369 

	
	Yes
	17
	50.0 
	17
	50.0 
	

	Hormone therapy
	No
	17
	51.5 
	16
	48.5 
	0.293 

	
	Yes
	21
	42.9 
	28
	57.1 
	





Supplementary Table 2 Comparison of DT and Lifestyle variants
	　
	　
	DT score 0-4
	DT score 5-10
	P value 

	
	
	N
	%
	N
	%
	

	Alcohol consumption
	No
	34
	48.6 
	36
	51.4 
	0.367 

	
	Yes
	4
	33.3 
	8
	66.7 
	

	Use of gastroenterology medications 
	No
	32
	47.8 
	35
	52.2 
	0.776 

	
	Yes
	6
	40.0 
	9
	60.0 
	

	Use of antibiotics
	No
	26
	48.1 
	28
	51.9 
	0.816 

	
	Yes
	12
	42.9 
	16
	57.1 
	

	History of gastroenteritis
	No
	37
	45.7 
	44
	54.3 
	0.463 

	
	Yes
	1
	100.0 
	0
	0.0 
	

	History of irritable bowel disease
	No
	37
	46.3 
	43
	53.8 
	1.000 

	
	Yes
	1
	50.0 
	1
	50.0 
	

	History of inflammatory bowel disease
	No
	36
	45.6 
	43
	54.4 
	0.594 

	
	Yes
	2
	66.7 
	1
	33.3 
	

	Constipation or chronic diarrhea
	No
	32
	49.2 
	33
	50.6 
	0.415 

	
	Yes
	6
	35.3 
	11
	64.7 
	

	Bloody stools
	No
	37
	46.3 
	43
	53.8 
	1.000 

	
	Yes
	1
	50.0 
	1
	50.0 
	

	History of colon polyp
	No
	37
	45.7 
	44
	54.3 
	0.463 

	
	Yes
	1
	100.0 
	0
	0.0 
	





Supplementary Table 3 Shannon Alpha-diversity and Beta-diversity of different study groups in Genus, Species level
	Genus alpha-diversity
	Species alpha-diversity
	

	
	P value
	T-test
	
	P value
	T-test
	

	DT
	0.506 
	0.669 
	
	0.319 
	1.002 
	

	PWB
	0.538 
	-0.620 
	
	0.839 
	-0.205 
	

	SWB
	0.827 
	0.220 
	
	0.526 
	0.638 
	

	EWB
	0.802 
	0.251 
	
	0.860 
	0.177 
	

	FWB
	0.833 
	-0.212 
	
	0.755 
	0.313 
	

	BCS
	0.455 
	0.751 
	
	0.282 
	1.084 
	

	FACT-G
	0.921 
	-0.099 
	
	0.717 
	0.364 
	

	FACT-B
	0.966 
	-0.043 
	
	0.744 
	0.327 
	

	Depression in DT
	0.264 
	-1.155 
	
	0.240 
	-1.228 
	

	Worry in DT
	0.733 
	0.343 
	　
	0.446 
	0.767 
	

	
	
	
	
	
	
	

	Genus Beta-diversity
	Species Beta-diversity

	
	F value
	r-square
	P value
	F value
	r-square
	P value

	DT
	1.444 
	0.018 
	0.165 
	0.535 
	0.007 
	0.857 

	PWB
	0.506 
	0.006 
	0.854 
	0.604 
	0.007 
	0.763 

	SWB
	0.499 
	0.006 
	0.853 
	1.467 
	0.018 
	0.128 

	EWB
	0.850 
	0.011 
	0.537 
	0.511 
	0.006 
	0.866 

	FWB
	1.372 
	0.017 
	0.198 
	1.492 
	0.018 
	0.135 

	BCS
	0.942 
	0.012 
	0.468 
	0.960 
	0.012 
	0.455 

	FACT-G
	0.713 
	0.009 
	0.689 
	0.934 
	0.012 
	0.494 

	FACT-B
	0.717 
	0.009 
	0.692 
	0.666 
	0.008 
	0.752 

	Depression in DT
	0.766 
	0.009 
	0.611 
	1.869 
	0.023 
	0.065 

	Worry in DT
	0.557 
	0.007 
	0.814 
	0.892 
	0.011 
	0.519 





Supplementary Table 4 Significant top 5 relatively abundant bacterial taxa of FACT-B subclass in Family, Genus and Species level
	PWB Group
	
	
	
	
	

	Family
	PWB below average
	PWB above average
	LDA score
	FDR
	P values

	Alcaligenaceae
	17458
	64187
	-4.37
	0.544 
	0.022 

	Streptococcaceae
	27007
	88657
	-4.49
	0.757 
	0.111 

	Turicibacteraceae
	443.65
	4526.9
	-3.31
	0.757 
	0.123 

	Ruminococcaceae
	1467700
	1083600
	5.28
	0.757 
	0.165 

	Fusobacteriaceae
	3853.8
	78126
	-4.57
	0.757 
	0.176 

	Genus
	
	
	
	
	

	Sutterella
	17458
	64187
	-4.37
	0.784 
	0.022 

	Streptococcus
	27007
	88657
	-4.49
	0.888 
	0.111 

	Turicibacter
	443.65
	4526.9
	-3.31
	0.888 
	0.123 

	Eggerthella
	10675
	7611.1
	3.19
	0.888 
	0.149 

	Fusobacterium
	3853.8
	78126
	-4.57
	0.888 
	0.176 

	
	
	
	
	
	

	SWB group
	
	
	
	
	

	Family
	SWB below average
	SWB above average
	LDA score
	FDR
	P values

	Gemellaceae
	63.901
	965.83
	-2.66
	0.658 
	0.050 

	Mogibacteriaceae
	28083
	11352
	3.92
	0.658 
	0.053 

	Veillonellaceae
	321010
	327730
	-3.53
	0.711 
	0.095 

	Fusobacteriaceae
	65486
	14898
	4.4
	0.711 
	0.114 

	Verrucomicrobiaceae
	92104
	209460
	-4.77
	0.843 
	0.169 

	Genus
	
	
	
	
	

	Adlercreutzia
	4876
	1385.6
	3.24
	0.180 
	0.005 

	Fusobacterium
	104960
	15215
	4.65
	0.900 
	0.114 

	Phascolarctobacterium
	294390
	253090
	4.31
	0.900 
	0.121 

	Roseburia
	236680
	152500
	4.62
	0.900 
	0.129 

	Akkermansia
	92097
	218690
	-4.8
	0.900 
	0.169 

	
	
	
	
	
	

	EWB group
	
	
	
	
	

	Family
	EWB below average
	EWB above average
	LDA score
	FDR
	P values

	Carnobacteriaceae
	441.38
	1649.1
	2.78
	0.783 
	0.044 

	Alcaligenaceae
	26932
	67985
	4.31
	0.783 
	0.060 

	Lachnospiraceae
	1615200
	1406200
	-5.02
	0.793 
	0.104 

	Veillonellaceae
	339450
	283930
	-4.44
	0.793 
	0.122 

	Desulfovibrionaceae
	24867
	18715
	-3.49
	0.834 
	0.206 

	Genus
	
	
	
	
	

	Granulicatella
	441.38
	1649.1
	2.78
	0.939 
	0.044 

	Sutterella
	26932
	67985
	4.31
	0.939 
	0.060 

	Acidaminococcus
	3448.8
	972.92
	-3.09
	0.939 
	0.104 

	Oscillospira
	244020
	352830
	4.74
	0.939 
	0.107 

	Coprococcus
	246480
	129340
	-4.77
	0.951 
	0.174 

	Species
	
	
	
	
	

	distasonis
	26582
	11933
	-3.86
	0.428 
	0.032 

	V2
	7213600
	6539200
	-5.53
	0.428 
	0.037 

	producta
	1709
	20053
	3.96
	0.986 
	0.142 

	torques
	36231
	111590
	4.58
	0.986 
	0.234 

	caccae
	140900
	115000
	-4.11
	0.986 
	0.285 

	
	
	
	
	
	

	FWB group
	
	
	
	
	

	Family
	FWB below average
	FWB above average
	LDA score
	FDR
	P values

	Prevotellaceae
	19498
	320350
	-5.18
	0.450 
	0.045 

	Alcaligenaceae
	18772
	65522
	-4.37
	0.450 
	0.056 

	Ruminococcaceae
	1418900
	956360
	5.36
	0.450 
	0.058 

	Gemellaceae
	132.59
	1050
	-2.66
	0.450 
	0.072 

	Veillonellaceae
	325220
	325160
	1.44
	0.585 
	0.117 

	Genus
	
	
	
	
	

	Prevotella
	19618
	318500
	-5.17
	0.773 
	0.045 

	Butyricimonas
	9784.9
	34977
	-4.1
	0.773 
	0.079 

	Anaerostipes
	45608
	21115
	4.09
	0.773 
	0.111 

	Holdemania
	5595.4
	4042.9
	2.89
	0.773 
	0.136 

	Faecalibacterium
	388020
	277660
	4.74
	0.773 
	0.141 

	Species
	
	
	
	
	

	copri
	19618
	318500
	-5.17
	0.681 
	0.045 

	ovatus
	425350
	391460
	4.23
	0.681 
	0.113 

	prausnitzii
	388020
	277660
	4.74
	0.681 
	0.141 

	aerofaciens
	119720
	232650
	-4.75
	0.681 
	0.148 

	producta
	6888.7
	12358
	-3.44
	0.681 
	0.167 

	
	
	
	
	
	

	BCS group
	
	
	
	
	

	Fmily
	BCS below average
	BCS above average
	LDA score
	FDR
	P values

	Lachnospiraceae
	1716100
	1355600
	-5.26
	0.462 
	0.033 

	Pasteurellaceae
	15813
	5898.2
	-3.7
	0.462 
	0.037 

	Verrucomicrobiaceae
	73617
	245640
	4.93
	0.624 
	0.128 

	Streptococcaceae
	21615
	98950
	4.59
	0.624 
	0.140 

	Coriobacteriaceae
	260890
	143740
	-4.77
	0.624 
	0.144 

	Genus
	
	
	
	
	

	Acidaminococcus
	4780.2
	586.91
	-3.32
	0.528 
	0.018 

	Haemophilus
	15813
	5898.2
	-3.7
	0.528 
	0.037 

	Blautia
	548130
	368170
	-4.95
	0.528 
	0.053 

	Coprococcus
	304500
	105970
	-5
	0.528 
	0.057 

	Akkermansia
	73617
	245640
	4.93
	0.629 
	0.128 

	Species
	
	
	
	
	

	parainfluenzae
	15813
	5898.2
	-3.7
	0.439 
	0.037 

	catus
	10159
	427.75
	-3.69
	0.439 
	0.041 

	obeum
	21487
	9010.5
	-3.8
	0.439 
	0.075 

	ovatus
	456910
	366260
	-4.66
	0.439 
	0.097 

	muciniphila
	73617
	245640
	4.93
	0.439 
	0.128 




Supplementary Table 5 Significant top 5 relatively abundant bacterial taxa of DT subgroups in Family, Genus and Species level
	Family
	Without depression in DT
	With depression in DT
	LDA score
	FDR
	P values

	Christensenellaceae
	226.55
	1194.8
	2.69
	0.204 
	0.008 

	Ruminococcaceae
	1014500
	1531100
	5.41
	0.323 
	0.025 

	Burkholderiaceae
	9983.3
	12739
	3.14
	0.788 
	0.113 

	Clostridiaceae
	26478
	50363
	4.08
	0.788 
	0.157 

	Mogibacteriaceae
	14961
	19290
	3.34
	0.788 
	0.158 

	Genus
	
	
	
	
	

	Faecalibacterium
	297790
	502160
	5.01
	0.338 
	0.014 

	Eubacterium
	9413.9
	0
	-3.67
	0.338 
	0.019 

	Coprococcus
	130610
	339570
	5.02
	0.553 
	0.046 

	Roseburia
	153280
	380480
	5.06
	0.605 
	0.067 

	Burkholderia
	9983.3
	12739
	3.14
	0.718 
	0.113 

	Species
	
	
	
	
	

	obeum
	9914.1
	42719
	4.21
	0.113 
	0.011 

	prausnitzii
	297790
	502160
	5.01
	0.113 
	0.014 

	plebeius
	247210
	401220
	4.89
	0.113 
	0.018 

	dolichum
	9413.9
	0
	-3.67
	0.113 
	0.019 

	catus
	4354
	6200.9
	2.97
	0.365 
	0.076 

	
	
	
	
	
	

	Mentioned Worry in DT Group
	
	
	
	

	Family
	Without worry in DT
	With worry in DT
	LDA score
	FDR
	P values

	V1
	105970
	40608
	-4.51
	0.578 
	0.044 

	Alcaligenaceae
	7183.6
	33290
	4.12
	0.578 
	0.044 

	Pasteurellaceae
	17069
	60.963
	-3.93
	0.638 
	0.074 

	Mogibacteriaceae
	20086
	8204.8
	-3.77
	0.728 
	0.115 

	Clostridiaceae
	27944
	33311
	3.43
	0.728 
	0.168 

	Genus
	
	
	
	
	

	Sutterella
	7183.6
	33290
	4.12
	0.703 
	0.044 

	Haemophilus
	17069
	60.963
	-3.93
	0.703 
	0.074 

	Holdemania
	5179.6
	4101
	-2.73
	0.703 
	0.138 

	Clostridium
	27944
	33311
	3.43
	0.703 
	0.168 

	Collinsella
	208490
	103900
	-4.72
	0.703 
	0.177 
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Supplementary Figure 1. Identified potential bacteria biomarkers of breast cancer by PWB, SWB, EWB, FWB, and BCS. FACT-B combined several evaluation criteria as physical wellbeing (PWB, 1a), social/family wellbeing (SWB, 1b), emotional wellbeing (EWB, 1c), functional wellbeing (FWB, 1d), and breast cancer specific domain (BCS, 1e). The potential bacteria biomarkers were identified by LEfSe with their grouping criteria. In PWB, Alcaligenaceae Sutterella associated with PWB score over 23.8 (P=0.022, 1a). In SWB, genus Adlercreutzia identified with score under 19.5 (P=0.005, 1b). In EWB, Carnobacteriaceae Granulicatella significant in EWB score over 18.6 (P=0.044, 1c upper). However, in different species level distasonis and V2 are associated with EWB score under 18.6 (P=0.031, P=0.037, 1c lower). In FWB, Prevotella Copri dominant in FWB score over 18.5 (P=0.045, 1d). In BCS, Pasteurellaceae Haemophilus parainfluenzae identified in BCS score under 24.1 (P=0.037, 1e right). Also, in family level Lachnospiraceae, in genus level Acidaminococcus, and in species level catus are also identified in BCS score under 24.1 (P=0.033, 0.018, and 0.041, 1e left). All the detailed LDA score list in supplementary table 4.
image1.png
1a

Sutterella =022 14

1e  Lachnospiracese p=0033 Pasieurelcese_p=0037

. 0 FACT-B subgroup below average
I 1 FACT-8 subgroup above average l

1 Carmobacteriaceac P=00% GranulicatellaP=0.0%4





