Supplementary figures
Fig. S1 The keystone OTUs identified in the Zi-Pi plots of each molecular ecological network
Fig. S2 The taxonomic assignment of the keystone OTUs 
Fig. S3 The taxonomic differences between the two varieties based on metagenomic sequencing using Linear discriminant analysis Effect Size (LEfSe)
Fig. S4 The KOs differed in abundance in the epiphytic phyllosphere between the two varieties
Fig. S5 Polymorphism distribution patterns in all the bins assembled from the tobacco phyllosphere

Supplementary tables
Table S1 The taxonomic assignment of the keystone OTUs identified in the Zi-Pi plots
Table S2 Number of entries with higher abundance in each compartment of each variety

[image: ]
Fig. S1 The keystone OTUs identified in the Zi-Pi plots of each molecular ecological network
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Fig.S2 The taxonomic assignment of the keystone OTUs 
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Fig. S3 The taxonomic differences between the two varieties based on metagenomic sequencing using Linear discriminant analysis Effect Size (LEfSe). (A) The rhizosphere and root endosphere were combined as root samples. (B) The epiphytic and endophytic leaf  compartments were combined as phyllosphere. 
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Fig. S4 The KOs differed in abundance in the epiphytic phyllosphere between the two varieties.
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Fig. S4. Polymorphism distribution patterns in all the bins assembled from the tobacco phyllosphere. Each dot represent a pN/pS for a protein. 















Supplementary tables 
Table S1 The taxonomic assignment of the keystone OTUs identified in the Zi-Pi plots
(a) The keystone OTUs in the root compartment of the variety GZ36
	Nodes
	Type
	Taxonamy

	Zotu1748
	Connectors
	d:Bacteria

	Zotu2992
	Connectors
	d:Bacteria

	Zotu304
	Connectors
	d:Bacteria,p:Actinobacteria

	Zotu910
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Geodermatophilales,f:Geodermatophilaceae,g:Blastococcus

	Zotu1533
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Micrococcales,f:Promicromonosporaceae,g:Promicromonospora

	Zotu447
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Propionibacteriales,f:Nocardioidaceae,g:Marmoricola

	Zotu536
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Pseudonocardiales,f:Pseudonocardiaceae

	Zotu982
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Pseudonocardiales,f:Pseudonocardiaceae

	Zotu912
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Pseudonocardiales,f:Pseudonocardiaceae,g:Amycolatopsis

	Zotu2715
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Streptomycetales,f:Streptomycetaceae,g:Streptomyces

	Zotu1046
	Connectors
	d:Bacteria,p:Actinobacteria,c:Thermoleophilia,o:Solirubrobacterales

	Zotu858
	Connectors
	d:Bacteria,p:Actinobacteria,c:Thermoleophilia,o:Solirubrobacterales

	Zotu545
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Chitinophagia,o:Chitinophagales,f:Chitinophagaceae,g:Chitinophaga

	Zotu10882
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales

	Zotu1223
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales

	Zotu742
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales

	Zotu8987
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales

	Zotu916
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales

	Zotu567
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Bradyrhizobiaceae

	Zotu943
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Bradyrhizobiaceae

	Zotu492
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Hyphomicrobiaceae,g:Hyphomicrobium

	Zotu254
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Phyllobacteriaceae,g:Mesorhizobium

	Zotu340
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Phyllobacteriaceae,g:Mesorhizobium

	Zotu839
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Rhizobiaceae,g:Rhizobium

	Zotu937
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Rhizobiaceae,g:Rhizobium

	Zotu479
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Sphingomonadales,f:Erythrobacteraceae

	Zotu3375
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Sphingomonadales,f:Sphingomonadaceae,g:Sphingomonas

	Zotu183
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Sphingomonadales,f:Sphingomonadaceae,g:Sphingopyxis

	Zotu1416
	Connectors
	d:Bacteria,p:Proteobacteria,c:Betaproteobacteria

	Zotu1317
	Connectors
	d:Bacteria,p:Proteobacteria,c:Betaproteobacteria,o:Burkholderiales,f:Comamonadaceae,g:Variovorax



(b) The keystone OTUs in the root compartment of the variety HD
	Nodes
	Type
	Taxonamy

	Zotu1253
	Connectors
	d:Bacteria

	Zotu805
	Connectors
	d:Bacteria

	Zotu828
	Connectors
	d:Bacteria

	Zotu1036
	Connectors
	d:Bacteria,p:Acidobacteria,c:Acidobacteria_Gp1,g:Gp1

	Zotu467
	Connectors
	d:Bacteria,p:Actinobacteria

	Zotu490
	Connectors
	d:Bacteria,p:Actinobacteria

	Zotu597
	Connectors
	d:Bacteria,p:Actinobacteria

	Zotu747
	Connectors
	d:Bacteria,p:Actinobacteria

	Zotu658
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Catenulisporales,f:Actinospicaceae

	Zotu764
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Catenulisporales,f:Catenulisporaceae,g:Catenulispora

	Zotu767
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Frankiales,f:Frankiaceae,g:Jatrophihabitans

	Zotu379
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Micrococcales,f:Intrasporangiaceae

	Zotu395
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Mycobacteriales,f:Mycobacteriaceae,g:Mycobacterium

	Zotu189
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Mycobacteriales,f:Nocardiaceae

	Zotu538
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Propionibacteriales

	Zotu1058
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Propionibacteriales,f:Nocardioidaceae,g:Nocardioides

	Zotu1200
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Propionibacteriales,f:Nocardioidaceae,g:Nocardioides

	Zotu860
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Streptomycetales,f:Streptomycetaceae,g:Kitasatospora

	Zotu2715
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Streptomycetales,f:Streptomycetaceae,g:Streptomyces

	Zotu701
	Connectors
	d:Bacteria,p:Actinobacteria,c:Thermoleophilia

	Zotu570
	Connectors
	d:Bacteria,p:Actinobacteria,c:Thermoleophilia,o:Solirubrobacterales

	Zotu931
	Connectors
	d:Bacteria,p:Candidatus_Saccharibacteria,g:Saccharibacteria_genera_incertae_sedis

	Zotu566
	Connectors
	d:Bacteria,p:Gemmatimonadetes,c:Gemmatimonadetes

	Zotu1183
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Caulobacterales,f:Caulobacteraceae,g:Caulobacter

	Zotu9541
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales

	Zotu1270
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Bradyrhizobiaceae

	Zotu78
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Bradyrhizobiaceae,g:Bradyrhizobium

	Zotu522
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Phyllobacteriaceae,g:Mesorhizobium

	Zotu669
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Phyllobacteriaceae,g:Mesorhizobium

	Zotu459
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhodospirillales,f:Reyranellaceae,g:Reyranella

	Zotu113
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Sphingomonadales,f:Sphingomonadaceae,g:Sphingomonas

	Zotu451
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Sphingomonadales,f:Sphingomonadaceae,g:Sphingomonas

	Zotu475
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Sphingomonadales,f:Sphingomonadaceae,g:Sphingomonas

	Zotu430
	Connectors
	d:Bacteria,p:Proteobacteria,c:Betaproteobacteria

	Zotu565
	Connectors
	d:Bacteria,p:Proteobacteria,c:Betaproteobacteria

	Zotu1423
	Connectors
	d:Bacteria,p:Proteobacteria,c:Betaproteobacteria,o:Burkholderiales,f:Burkholderiaceae

	Zotu1559
	Connectors
	d:Bacteria,p:Proteobacteria,c:Betaproteobacteria,o:Burkholderiales,f:Comamonadaceae

	Zotu544
	Connectors
	d:Bacteria,p:Proteobacteria,c:Betaproteobacteria,o:Burkholderiales,f:Oxalobacteraceae,g:Herbaspirillum

	Zotu1515
	Connectors
	d:Bacteria,p:Proteobacteria,c:Gammaproteobacteria

	Zotu2412
	Connectors
	d:Bacteria,p:Proteobacteria,c:Gammaproteobacteria

	Zotu514
	Connectors
	d:Bacteria,p:Proteobacteria,c:Gammaproteobacteria,o:Xanthomonadales



(c) The keystone OTUs in the leaf compartment of the variety GZ36
	Nodes
	Type
	Taxonamy

	Zotu10048
	Connectors
	d:Bacteria

	Zotu2919
	Connectors
	d:Bacteria

	Zotu5261
	Connectors
	d:Bacteria

	Zotu8255
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Kineosporiales,f:Kineosporiaceae,g:Kineococcus

	Zotu9881
	Connectors
	d:Bacteria,p:Actinobacteria,c:Actinobacteria,o:Micrococcales,f:Brevibacteriaceae,g:Brevibacterium

	Zotu10093
	Connectors
	d:Bacteria,p:Bacteroidetes

	Zotu11192
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales

	Zotu4749
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales

	Zotu5517
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales

	Zotu8347
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Bacteroidaceae

	Zotu9103
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Bacteroidaceae

	Zotu1922
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Bacteroidaceae,g:Phocaeicola

	Zotu4014
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Dysgonomonadaceae,g:Petrimonas

	Zotu10565
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Porphyromonadaceae

	Zotu10667
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Porphyromonadaceae

	Zotu3641
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Porphyromonadaceae

	Zotu7188
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Porphyromonadaceae

	Zotu7521
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Porphyromonadaceae

	Zotu3182
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Prevotellaceae,g:Prevotella

	Zotu9331
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Prevotellaceae,g:Prevotella

	Zotu5487
	Connectors
	d:Bacteria,p:Firmicutes

	Zotu2977
	Connectors
	d:Bacteria,p:Firmicutes,c:Bacilli,o:Lactobacillales,f:Streptococcaceae,g:Lactococcus

	Zotu4137
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria

	Zotu6275
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales

	Zotu9396
	Connectors
	d:Bacteria,p:Proteobacteria,c:Alphaproteobacteria,o:Rhizobiales,f:Methylobacteriaceae,g:Methylobacterium

	Zotu9651
	Connectors
	d:Bacteria,p:Proteobacteria,c:Betaproteobacteria,o:Burkholderiales

	Zotu8107
	Connectors
	d:Bacteria,p:Proteobacteria,c:Gammaproteobacteria,o:Pseudomonadales,f:Pseudomonadaceae,g:Pseudomonas

	Zotu10651
	Connectors
	d:Bacteria,p:Proteobacteria,c:Gammaproteobacteria,o:Xanthomonadales,f:Xanthomonadaceae

	Zotu3993
	Connectors
	d:Bacteria,p:Spirochaetes,c:Spirochaetia,o:Spirochaetales,f:Sphaerochaetaceae,g:Sphaerochaeta



(d) The keystone OTUs in the leaf compartment of the variety HD
	Nodes
	Type
	Taxonamy

	Zotu5084
	Connectors
	d:Bacteria

	Zotu9313
	Module hubs
	d:Bacteria

	Zotu1568
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Porphyromonadaceae

	Zotu6400
	Connectors
	d:Bacteria,p:Bacteroidetes,c:Bacteroidia,o:Bacteroidales,f:Prevotellaceae

	Zotu6361
	Connectors
	d:Bacteria,p:Firmicutes

	Zotu994
	Connectors
	d:Bacteria,p:Firmicutes,c:Bacilli,o:Lactobacillales,f:Carnobacteriaceae,g:Trichococcus

	Zotu9274
	Connectors
	d:Bacteria,p:Proteobacteria,c:Betaproteobacteria,o:Burkholderiales,f:Burkholderiaceae,g:Cupriavidus

	Zotu310
	Connectors
	d:Bacteria,p:Proteobacteria,c:Gammaproteobacteria,o:Pseudomonadales,f:Moraxellaceae,g:Acinetobacter
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K15660: arthrofactin−type cyclic lipopeptide synthetase C
K12685: subtilase−type serine protease



K11021: insecticidal toxin complex protein TccC
K08137: MFS transporter, SP family, galactose:H+ symporter



K07309: Tat−targeted selenate reductase subunit YnfE [EC:1.97.1.9]
K14205: phosphatidylglycerol lysyltransferase



K08482: circadian clock protein KaiC
K12526: bifunctional diaminopimelate decarboxylase/aspartate kinase



K01278: dipeptidyl−peptidase 4
K03933: chitin−binding protein



K07386: putative endopeptidase
K18930: D−lactate dehydrogenase



K13069: diguanylate cyclase
K21133: multidrug efflux pump



K02666: type IV pilus assembly protein PilQ
K16011: mannose−1−phosphate guanylyltransferase/mannose−6−phosphate isomerase



K20998: polysaccharide biosynthesis protein PslE
K11740: bacteriophage N4 adsorption protein B



K01219: beta−agarase
K06872: uncharacterized protein



K15551: taurine transport system substrate−binding protein
K07267: porin



K16090: catecholate siderophore receptor
K01114: phospholipase C 



K07679: NarL family, sensor histidine kinase EvgS
K06867: uncharacterized protein



K03742: pncC; nicotinamide−nucleotide amidase
K03779: L(+)−tartrate dehydratase alpha subunit



K12961: DnaA initiator−associating protein
K11535: nucleoside transport protein



K12437: polyketide synthase 13
K00086: 1,3−propanediol dehydrogenase



K03093: RNA polymerase sigma factor
K18675: N,N'−diacetylchitobiose phosphorylase



K05714: 2−hydroxy−6−oxonona−2,4−dienedioate hydrolase
K04015: protein NrfD



K17318: putative aldouronate transport system substrate−binding protein
K18704: CDP−ribitol ribitolphosphotransferase/teichoic acid ribitol−phosphate polymerase



K00876: uridine kinase
K03765: transcriptional activator of cad operon



K07282: gamma−polyglutamate biosynthesis protein CapA
K12434: polyketide synthase 7



K06120: glycerol dehydratase large subunit
K22514: type III secretion system protein



K21721: N−[(2S)−2−amino−2−carboxyethyl]−L−glutamate dehydrogenase
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K10014: histidine transport system substrate−binding protein
K16950: anaerobic sulfite reductase subunit A



K01825: 3−hydroxyacyl−CoA dehydrogenase/epimerase/enoyl−CoA hydratase/isomerase
K07776: two−component system, OmpR family, response regulator RegX3



K17882: kanamycin nucleotidyltransferase
K10539: L−arabinose transport system ATP−binding protein
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K03093: RNA polymerase sigma factor

K18675: N,N'−diacetylchitobiose phosphorylase

K05714: 2−hydroxy−6−oxonona−2,4−dienedioate hydrolase

K04015: protein NrfD

K17318: putative aldouronate transport system substrate−binding protein

K18704: CDP−ribitol ribitolphosphotransferase/teichoic acid ribitol−phosphate polymerase

K00876: uridine kinase

K03765: transcriptional activator of cad operon

K07282: gamma−polyglutamate biosynthesis protein CapA

K12434: polyketide synthase 7

K06120: glycerol dehydratase large subunit

K22514: type III secretion system protein

K21721: N−[(2S)−2−amino−2−carboxyethyl]−L−glutamate dehydrogenase

K14681: argininosuccinate lyase / amino−acid N−acetyltransferase

K10014: histidine transport system substrate−binding protein

K16950: anaerobic sulfite reductase subunit A

K01825: 3−hydroxyacyl−CoA dehydrogenase/epimerase/enoyl−CoA hydratase/isomerase

K07776: two−component system, OmpR family, response regulator RegX3

K17882: kanamycin nucleotidyltransferase

K10539: L−arabinose transport system ATP−binding protein
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