Diet and phylogeny shape the composition, diversity, and structure of the ant-gut bacterial community
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Tab S1 Sample taxonomic status, collection information and diet classification
	Sample ID
	Species
	Subfamily
	Collect information
	Diet

	JX_5
	Pheidole sp1
	Myrmicinae
	110.2100E, 24.1044N, 959 m, Jinxiu County, Guangxi
	omnivorous

	JX_7
	Proceratium kepingmai
	Proceratiinae
	110.2100E, 24.1044N, 959 m, Jinxiu County, Guangxi
	carnivorous

	JX_15
	Nylanderia flaviabdominis
	Formicinae
	110.2100E, 24.1044N, 959 m, Jinxiu County, Guangxi
	omnivorous

	JX_23
	Technomyrmex antennus
	Dolichoderinae
	110.2100E, 24.1122N, 935 m, Jinxiu County, Guangxi
	omnivorous

	JX_25
	Pheidole selathorax
	Myrmicinae
	110.2100E, 24.1122N, 935 m, Jinxiu County, Guangxi
	omnivorous

	JX_26
	Leptogenys sp1
	Ponerinae
	110.2100E, 24.1122N, 935 m, Jinxiu County, Guangxi
	carnivorous

	JX_28
	Camponotus albivillosus
	Formicinae
	110.2100E, 24.1122N, 935 m, Jinxiu County, Guangxi
	omnivorous

	JX_29
	Euponera pilosior
	Ponerinae
	110.2100E, 24.1122N, 935 m, Jinxiu County, Guangxi
	carnivorous

	JX_31
	Aphaenogaster sp
	Myrmicinae
	110.2100E, 24.1122N, 935 m, Jinxiu County, Guangxi
	omnivorous

	JX_37
	Brachyponera sp1
	Ponerinae
	110.2075E, 24.1039N, 980 m, Jinxiu County, Guangxi
	carnivorous

	JX_38
	Camponotus mitis
	Formicinae
	110.2075E, 24.1039N, 980 m, Jinxiu County, Guangxi
	omnivorous

	JX_42
	Paratrechina umbra
	Formicinae
	110.2100E, 24.1122N, 935 m, Jinxiu County, Guangxi
	omnivorous

	JX_45
	Ectomomyrmex javanus
	Ponerinae
	110.2100E, 24.1122N, 935 m, Jinxiu County, Guangxi
	carnivorous

	JX_50
	Aphaenogaster beccarii
	Myrmicinae
	110.2067E, 24.1019N, 1049 m, Jinxiu County, Guangxi
	omnivorous

	JX_54
	Ectomomyrmex sp
	Ponerinae
	110.2067E, 24.1019N, 1049 m, Jinxiu County, Guangxi
	carnivorous

	JX_55
	Odontomachus sp
	Ponerinae
	110.2067E, 24.1019N, 1049 m, Jinxiu County, Guangxi
	carnivorous

	JX_56
	Stigmatomma eminia
	Amblyoponinae
	110.2067E, 24.1019N, 1049 m, Jinxiu County, Guangxi
	carnivorous

	JX_57
	Myopopone castanea
	Amblyoponinae
	110.2067E, 24.1019N, 1049 m, Jinxiu County, Guangxi
	carnivorous

	JX_58
	Stigmatomma rothneyi
	Amblyoponinae
	110.2067E, 24.1019N, 1049 m, Jinxiu County, Guangxi
	carnivorous

	JX_59
	[bookmark: _Hlk113871272]Technomyrmex albipes
	Dolichoderinae
	110.2880E, 25.0943N, 700 m, Jinxiu County, Guangxi
	omnivorous

	JX_61
	[bookmark: _Hlk117067822]Polyrhachis dives
	Formicinae
	110.2880E, 25.0943N, 700 m, Jinxiu County, Guangxi
	omnivorous

	G_62
	Messor structor
	Myrmicinae
	Wujiaqu, Xinjiang Province
	herbivorous

	G_63
	Messor sp
	Myrmicinae
	Luozhuang District, Shandong Province
	herbivorous

	G_64
	Messor aralocaspius
	Myrmicinae
	-
	herbivorous

	HP_4
	Ectomomyrmex lobocarenus
	Ponerinae
	109.9095E, 25.9256N, 471 m, Longsheng County, Guangxi
	carnivorous

	HP_5
	Dacatria templaris
	Myrmicinae
	109.9095E, 25.9256N, 471 m, Longsheng County, Guangxi
	omnivorous

	HP_6
	Acanthomyrmex glabfemoralis
	Myrmicinae
	109.9095E, 25.9256N, 471 m, Longsheng County, Guangxi
	omnivorous

	HP_9
	Lasius coloratus
	Formicinae
	109.9305E, 25.6250N, 940 m, Longsheng County, Guangxi
	omnivorous

	HP_10
	Aphaenogaster japonica
	Myrmicinae
	109.9305E, 25.6250N, 940 m, Longsheng County, Guangxi
	omnivorous

	HP_11
	Ectomomyrmex astutus
	Ponerinae
	109.9305E, 25.6250N, 940 m, Longsheng County, Guangxi
	carnivorous

	HP_12
	Leptogenys kitteli
	Ponerinae
	109.9305E, 25.6250N, 940 m, Longsheng County, Guangxi
	carnivorous

	HP_13
	Camponotus albivillosus
	Formicinae
	109.9086E, 25.6250N, 808 m, Longsheng County, Guangxi
	omnivorous

	HP_15
	Carebara vespillo
	Myrmicinae
	109.9086E, 25.6250N, 808 m, Longsheng County, Guangxi
	omnivorous

	HP_17
	Liometopum sinense
	Dolichoderinae
	109.9086E, 25.6250N, 808 m, Longsheng County, Guangxi
	omnivorous

	HP_18
	Aphaenogaster subexaperata
	Myrmicinae
	109.9086E, 25.6250N, 808 m, Longsheng County, Guangxi
	omnivorous

	HP_19
	Stigmatomma eminia
	Amblyoponinae
	109.9086E, 25.6250N, 808 m, Longsheng County, Guangxi
	carnivorous

	HP_20
	Technomyrmex albipes
	Dolichoderinae
	109.9082E, 25.6149N, 792 m, Longsheng County, Guangxi
	omnivorous

	HP_23
	Leptogenys sp2
	Ponerinae
	109.9082E, 25.6149N, 792 m, Longsheng County, Guangxi
	carnivorous

	HP_25
	Stictoponera coccina
	Ectatomminae
	109.9082E, 25.6149N, 792 m, Longsheng County, Guangxi
	carnivorous

	HP_26
	Leptogenys sp3
	Ponerinae
	109.9082E, 25.6149N, 792 m, Longsheng County, Guangxi
	carnivorous

	HP_27
	Camponotus mitis
	Formicinae
	109.9082E, 25.6149N, 792 m, Longsheng County, Guangxi
	omnivorous

	HP_28
	Brachyponera sp2
	Ponerinae
	109.9082E, 25.6149N, 792 m, Longsheng County, Guangxi
	carnivorous




Tab S2 The 50% and the 75% core ant-gut bacteria at OTU level and phylum level.
	Bacteria name 
	Taxa level
	The 50% core bacterial community 
	The 75% core bacterial community 

	OTU775
	OTU
	yes
	

	OTU579
	OTU
	yes
	

	OTU577
	OTU
	yes
	yes

	OTU3174
	OTU
	yes
	

	OTU3301
	OTU
	yes
	yes

	OTU3332
	OTU
	yes
	

	OTU3498
	OTU
	yes
	

	OTU3237
	OTU
	yes
	

	OTU3327
	OTU
	yes
	

	OTU3209
	OTU
	yes
	yes

	OTU554
	OTU
	yes
	

	OTU569
	OTU
	yes
	yes

	OTU547
	OTU
	yes
	yes

	OTU557
	OTU
	yes
	yes

	OTU3008
	OTU
	yes
	

	OTU3430
	OTU
	yes
	

	OTU544
	OTU
	yes
	

	OTU3175
	OTU
	yes
	

	OTU574
	OTU
	yes
	yes

	OTU3169
	OTU
	yes
	yes

	OTU572
	OTU
	yes
	

	OTU586
	OTU
	yes
	

	OTU3132
	OTU
	yes
	

	OTU3170
	OTU
	yes
	yes

	OTU570
	OTU
	yes
	yes

	OTU546
	OTU
	yes
	yes

	OTU3449
	OTU
	yes
	yes

	OTU2360
	OTU
	yes
	yes

	OTU3426
	OTU
	yes
	

	OTU3298
	OTU
	yes
	yes

	OTU3316
	OTU
	yes
	yes

	OTU550
	OTU
	yes
	yes

	OTU548
	OTU
	yes
	

	OTU3352
	OTU
	yes
	yes

	OTU3166
	OTU
	yes
	

	OTU3009
	OTU
	yes
	

	OTU552
	OTU
	yes
	yes

	OTU566
	OTU
	yes
	yes

	OTU3088
	OTU
	yes
	

	OTU3119
	OTU
	yes
	

	OTU3440
	OTU
	yes
	yes

	OTU545
	OTU
	yes
	yes

	OTU3258
	OTU
	yes
	

	OTU580
	OTU
	yes
	yes

	OTU571
	OTU
	yes
	yes

	OTU3019
	OTU
	yes
	

	OTU590
	OTU
	yes
	yes

	Bacteroidota
	phylum
	yes
	yes

	Firmicutes
	phylum
	yes
	yes

	Actinobacteriota
	phylum
	yes
	yes

	Cyanobacteria
	phylum
	yes
	yes

	Verrucomicrobiota
	phylum
	yes
	yes

	unclassified_k__norank_d__Bacteria
	phylum
	yes
	

	Bdellovibrionota
	phylum
	yes
	yes

	Acidobacteriota
	phylum
	yes
	yes

	Gemmatimonadota
	phylum
	yes
	

	Myxococcota
	phylum
	yes
	

	Proteobacteria
	phylum
	yes
	yes

	Patescibacteria
	phylum
	yes
	yes

	Deinococcota
	phylum
	yes
	

	Planctomycetota
	phylum
	yes
	yes

	Chloroflexi
	phylum
	yes
	yes
























Table S3 Alpha diversity (Shannon and Simpson index) of all groups compared with Kruskal-Wallis tests and beta diversity (Bray-Curtis dissimilarity and Jaccard index) of all groups compared with ADONIS test at phylum level.
	Group
	Alpha diversity (Kruskal-Wallis)
	Beta diversity
(ADONIS)

	
	Shannon (p)
	Simpson (p)
	Bray-Curtis (p)
	Jaccard (p)

	The overall bacterial community
	Diet
	carnivorous vs omnivorous vs herbivorous in all 42 colonies
	0.001
	0.001
	0.104
	0.886

	
	
	omnivorous vs herbivorous in 12 Myrmicinae colonies
	0.006
	0.006
	0.137
	0.537

	
	Phylogeny
	Formicinae vs Dolichoderinae vs Myrmicinae vs Proceratiinae vs Ponerinae vs Amblyoponinae vs Ectatomminae in all 42 colonies
	0.001
	0.001
	0.001
	0.001

	
	
	Formicinae vs Myrmicinae vs Ponerinae in 32 colonies
	0.001
	0.001
	0.004
	0.001

	
	
	Formicinae vs Dolichoderinae vs Myrmicinae in 21 omnivorous colonies
	0.001
	0.001
	0.001
	0.001

	
	
	Proceratiinae vs Ponerinae vs Amblyoponinae vs Ectatomminae in 18 carnivorous colonies
	0.001
	0.002
	0.106
	0.012

	The 75% core bacterial community 
	Diet
	carnivorous vs omnivorous vs herbivorous in all 42 colonies
	0.001
	0.001
	0.001
	0.001

	
	
	omnivorous vs herbivorous in 12 Myrmicinae colonies
	0.005
	0.005
	0.001
	0.001

	
	Phylogeny
	Formicinae vs Dolichoderinae vs Myrmicinae vs Proceratiinae vs Ponerinae vs Amblyoponinae vs Ectatomminae in all 42 colonies
	0.001
	0.001
	0.342
	0.113

	
	
	Formicinae vs Myrmicinae vs Ponerinae in 32 colonies
	0.001
	0.001
	0.065
	0.037

	
	
	Formicinae vs Dolichoderinae vs Myrmicinae in 21 omnivorous colonies
	0.001
	0.001
	0.006
	0.006

	
	
	Proceratiinae vs Ponerinae vs Amblyoponinae vs Ectatomminae in 18 carnivorous colonies
	0.002
	0.003
	0.009
	0.008

	The 50% core bacterial community 
	Diet
	carnivorous vs omnivorous vs herbivorous in all 42 colonies
	0.001
	0.001
	0.001
	0.001

	
	
	omnivorous vs herbivorous in 12 Myrmicinae colonies
	0.005
	0.005
	0.001
	0.001

	
	Phylogeny
	Formicinae vs Dolichoderinae vs Myrmicinae vs Proceratiinae vs Ponerinae vs Amblyoponinae vs Ectatomminae in all 42 colonies
	0.001
	0.001
	0.328
	0.134

	
	
	Formicinae vs Myrmicinae vs Ponerinae in 32 colonies
	0.001
	0.001
	0.07
	0.042

	
	
	Formicinae vs Dolichoderinae vs Myrmicinae in 21 omnivorous colonies
	0.001
	0.001
	0.008
	0.01

	
	
	Proceratiinae vs Ponerinae vs Amblyoponinae vs Ectatomminae in 18 carnivorous colonies
	0.002
	0.003
	0.124
	0.011



[image: ]
Fig. S1 Rarefaction curve based on Shannon index




[image: ]

Fig. S2 Neutral model was used to assess the randomness of ant gut bacterial community construction. R2 indicated the overall priority fit for the neutral model. m indicates the estimated migration rate. The solid blue line indicated the best-fit to the Sloan neutral model, and dashed blue lines represented 95% confidence intervals around the model prediction.
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Fig. S3 Relative abundance of ant-gut dominant bacteria in each colony at family level. Others represent bacteria with a relative abundance of less than 5%. 














[image: ]Fig. S4 Effects of diet on dominant gut bacteria phyla in ants. The top 50 bacteria phyla in relative abundance are shown.

[image: ]
Fig. S5 Effects of phylogeny on dominant gut bacteria phyla in ants. The top 50 bacteria phyla in relative abundance are shown.

[image: ]
[bookmark: _GoBack]Fig. S6 Ternary phase diagrams showed the role of diet (A) and phylogeny (B) in shaping specific bacterial purposes. The closer the bacterial point in the figure is to an endpoint, the stronger the factor represented by the endpoint plays on the specific formation of bacteria order. Others represent bacteria orders with a relative abundance of less than 5%.
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Fig. S7 Among the top 10 bacterial phyla in relative abundance, A showed that only 5 phyla have significant differences in ant-diet group, B showed significant differences in all 10 phyla in ant-phylogeny group. * on behalf of P < 0.05, ** on behalf of P < 0.01, *** on behalf of P < 0.001.
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Fig. S8 Differences in alpha diversity (Shannon) index in the 75% core bacterial community at OTU level. A, the Shannon index differences of the three differ diets. B, the Shannon differences between herbivorous and omnivorous ants in Myrmicinae. C-D, the Shannon index differences of seven subfamilies and three main subfamilies. E-F, the Shannon index differences of three omnivorous subfamilies and four carnivorous subfamilies.
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Fig. S9 Differences in alpha diversity (Shannon) index in the 50% core bacterial community at OTU level. A, the Shannon index differences of the three differ diets. B, the Shannon differences between herbivorous and omnivorous ants in Myrmicinae. C-D, the Shannon index differences of seven subfamilies and three main subfamilies. E-F, the Shannon index differences of three omnivorous subfamilies and four carnivorous subfamilies. 
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Fig. S10 Differences in alpha diversity (Shannon) index in the overall bacterial community at phylum level. A, the Shannon index differences of the three differ diets. B, the Shannon differences between herbivorous and omnivorous ants in Myrmicinae. C-D, the Shannon index differences of seven subfamilies and three main subfamilies. E-F, the Shannon index differences of three omnivorous subfamilies and four carnivorous subfamilies. 

[image: ]
Fig. S11 Differences in alpha diversity (Shannon) index in the 75% core bacterial community at phylum level. A, the Shannon index differences of the three differ diets. B, the Shannon differences between herbivorous and omnivorous ants in Myrmicinae. C-D, the Shannon index differences of seven subfamilies and three main subfamilies. E-F, the Shannon index differences of three omnivorous subfamilies and four carnivorous subfamilies.
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Fig. S12 Differences in alpha diversity (Shannon) index in the 50% core bacterial community at phylum level. A, the Shannon index differences of the three differ diets. B, the Shannon differences between herbivorous and omnivorous ants in Myrmicinae. C-D, the Shannon index differences of seven subfamilies and three main subfamilies. E-F, the Shannon index differences of three omnivorous subfamilies and four carnivorous subfamilies. 

[image: ]
Fig. S13 PCoA analysis of ant-gut bacterial community structure in the 75% core bacterial community at OTU level (based on Bray-Curtis). A, the beta diversity differences of the three differ diets. B, the beta diversity differences between herbivorous and omnivorous ants in Myrmicinae. C-D, the beta diversity differences of seven subfamilies and three main subfamilies. E-F, the beta diversity differences of three omnivorous subfamilies and four carnivorous subfamilies.
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Fig. S14 PCoA analysis of ant-gut bacterial community structure in the 50% core bacterial community at OTU level (based on Bray-Curtis). A, the beta diversity differences of the three differ diets. B, the beta diversity differences between herbivorous and omnivorous ants in Myrmicinae. C-D, the beta diversity differences of seven subfamilies and three main subfamilies. E-F, the beta diversity differences of three omnivorous subfamilies and four carnivorous subfamilies.
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Fig. S15 PCoA analysis of ant-gut bacterial community structure in the overall bacterial community at phylum level (based on Bray-Curtis). A, the beta diversity differences of the three differ diets. B, the beta diversity differences between herbivorous and omnivorous ants in Myrmicinae. C-D, the beta diversity differences of seven subfamilies and three main subfamilies. E-F, the beta diversity differences of three omnivorous subfamilies and four carnivorous subfamilies.
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Fig. S16 PCoA analysis of ant-gut bacterial community structure in the 75% core bacterial community at phylum level (based on Bray-Curtis). A, the beta diversity differences of the three differ diets. B, the beta diversity differences between herbivorous and omnivorous ants in Myrmicinae. C-D, the beta diversity differences of seven subfamilies and three main subfamilies. E-F, the beta diversity differences of three omnivorous subfamilies and four carnivorous subfamilies.
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Fig. S17 PCoA analysis of ant-gut bacterial community structure in the 50% core bacterial community at phylum level (based on Bray-Curtis). A, the beta diversity differences of the three differ diets. B, the beta diversity differences between herbivorous and omnivorous ants in Myrmicinae. C-D, the beta diversity differences of seven subfamilies and three main subfamilies. E-F, the beta diversity differences of three omnivorous subfamilies and four carnivorous subfamilies.
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Fig. S18 Redundancy analysis (RDA) showed the effects of diet and phylogeny on ant gut bacteria at the bacterial phylum level.
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