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Supplementary Figure 1: Overview of our experimental approach, explaining the analyses that were used to generate Figures 1, 2 and 3. Dots in the centrally placed timeline indicate birth dates of the 50 infants 
involved in this study. Information above the timeline illustrates the room sampling approach and below the timeline details the infant cohort from which fecal samples were collected for genome-resolved metagenomic 
analysis. Analyses for Fig. 1 involved genome comparisons, whereas those for Fig. 2 and 3 involved mapping of reads to genomes reconstructed de novo from fecal samples from Infant 5 (Fig. 3) and all infants whose 
rooms were sampled (Fig. 2). 
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Dermabacter_vaginalis_219_1
Enterococcus_faecalis_72_3

Escherichia_coli_154_4
Actinomyces_meyeri_16_4

Enterococcus_casseliflavus_EC20_77_0
Pantoea_sp._PSNIH2_167_1

Streptococcus_lutetiensis_033_89_1
Mobiluncus_curtisii_ATCC_43063_14_2
Veillonella_parvula_DSM_2008_47_14

Trueperella_pyogenes_15_3
Clostridioides_difficile_29_0

Enterococcus_hirae_74_1
Clostridium_botulinum_128_0

Leclercia_adecarboxylata_163_0
Veillonella_parvula_DSM_2008_48_5

Pseudomonas_aeruginosa_137_2
Staphylococcus_haemolyticus_84_1

Bacteroides_ovatus_6_1
Escherichia_coli_154_1

Klebsiella_pneumoniae_160_1
Pseudomonas_aeruginosa_137_1
Staphylococcus_epidermidis_86_1

Clostridium_baratii_str._Sullivan_30_1
Enterococcus_faecalis_72_5

Haemophilus_parainfluenzae_T3T1_49_5
Klebsiella_oxytoca_158_5

Roseburia_hominis_A2−183_53_0
Clostridium_butyricum_73_0

Streptococcus_agalactiae_97_1
[Enterobacter]_aerogenes_159_1

Enterococcus_faecalis_72_2
Pantoea_vagans_C9−1_169_0

Veillonella_parvula_DSM_2008_47_2
Propionibacterium_avidum_44067_130_3

Dermabacter_vaginalis_219_2
Escherichia_coli_154_3

Finegoldia_magna_ATCC_29328_34_4
Gemella_sp._oral_taxon_928_78_0
Corynebacterium_simulans_109_2

Paenibacillus_sp._Y412MC10_232_0
Clostridium_baratii_str._Sullivan_30_3

Serratia_marcescens_165_1
Enterobacter_cloacae_complex_sp._35734_162_5

Megasphaera_elsdenii_14−14_103_2
Clostridium_perfringens_26_18

Finegoldia_magna_ATCC_29328_34_15
Klebsiella_oxytoca_158_1

Propionibacterium_avidum_44067_130_5
Clostridium_baratii_str._Sullivan_30_2

Enterococcus_faecium_75_2
Haemophilus_parainfluenzae_T3T1_49_1

Megasphaera_elsdenii_14−14_103_6
Staphylococcus_aureus_subsp._aureus_83_1

Veillonella_parvula_DSM_2008_48_2
Clostridium_sporogenes_21_1

Propionibacterium_acnes_132_1
Clostridioides_difficile_45_1

Clostridium_perfringens_26_13
Escherichia_coli_154_2

Eggerthella_lenta_DSM_2243_125_3
Slackia_heliotrinireducens_DSM_20476_126_0

Veillonella_parvula_DSM_2008_46_5
Proteus_mirabilis_HI4320_153_0

Staphylococcus_epidermidis_86_5
Anaerococcus_prevotii_DSM_20548_40_0

Eggerthella_lenta_DSM_2243_125_1
Staphylococcus_epidermidis_86_4

Veillonella_parvula_DSM_2008_48_8
Actinomyces_sp._oral_taxon_414_223_1
Atopobium_parvulum_DSM_20469_18_1

Bifidobacterium_dentium_Bd1_120_1
Bifidobacterium_bifidum_124_1
Clostridium_perfringens_26_20

Eggerthella_lenta_DSM_2243_125_4
Clostridioides_difficile_28_0

Veillonella_parvula_DSM_2008_47_10
Veillonella_parvula_DSM_2008_48_6

Anaerococcus_prevotii_DSM_20548_39_5
Citrobacter_freundii_155_1

Clostridium_butyricum_23_1
Clostridium_perfringens_26_17

Clostridioides_difficile_44_1
Enterobacter_cloacae_161_1

Enterococcus_casseliflavus_EC20_76_0
Finegoldia_magna_ATCC_29328_34_6

Fusobacterium_nucleatum_subsp._polymorphum_31_0
Haemophilus_parainfluenzae_T3T1_49_7
Haemophilus_parainfluenzae_T3T1_49_8

Streptococcus_agalactiae_38_4
Propionibacterium_avidum_44067_130_1

Streptococcus_parasanguinis_ATCC_15912_94_2
Veillonella_parvula_DSM_2008_46_2
Veillonella_parvula_DSM_2008_48_9

Acinetobacter_nosocomialis_114_2
Finegoldia_magna_ATCC_29328_34_14

Lactobacillus_fermentum_3872_3_0
Lactobacillus_rhamnosus_LOCK900_4_0

Streptococcus_suis_103_5
Plautia_stali_symbiont_168_2

Streptococcus_parasanguinis_FW213_94_3
Streptococcus_salivarius_95_1
Streptococcus_salivarius_95_6

Bifidobacterium_breve_121_1
Clostridium_perfringens_26_5

Streptococcus_salivarius_95_10
Veillonella_parvula_DSM_2008_47_6

Citrobacter_sp._FDAARGOS_156_155_7
Enterococcus_faecium_T110_75_1

Haemophilus_parainfluenzae_T3T1_49_3
Actinomyces_meyeri_224_1

Anaerococcus_prevotii_DSM_20548_39_9
Atopobium_parvulum_DSM_20469_19_1

Bifidobacterium_scardovii_JCM_12489_=_DSM_13734_123_1
Citrobacter_freundii_155_4

Clostridium_perfringens_26_12
[Clostridium]_saccharolyticum_WM1_43_0

Megasphaera_elsdenii_14−14_103_3
Peptoniphilus_sp._1−1_37_1

Propionibacterium_avidum_44067_130_4
Streptococcus_salivarius_95_11

Flavonifractor_plautii_54_0
Mobiluncus_curtisii_ATCC_43063_13_2

Veillonella_parvula_DSM_2008_47_3
Trueperella_pyogenes_15_1

Anaerococcus_prevotii_DSM_20548_39_3
Escherichia_coli_154_7

Finegoldia_magna_ATCC_29328_34_10
Finegoldia_magna_ATCC_29328_37_2
Finegoldia_magna_ATCC_29328_38_5
Mobiluncus_curtisii_ATCC_43063_14_3

Veillonella_parvula_DSM_2008_48_1
Clostridium_perfringens_26_14
Clostridium_perfringens_26_21

Clostridium_perfringens_26_8
Enterobacter_cloacae_complex_sp._35734_162_4

Enterobacter_cloacae_164_0
Finegoldia_magna_ATCC_29328_34_1

Megasphaera_elsdenii_14−14_103_7
Roseburia_hominis_A2−183_58_0

Serratia_liquefaciens_166_0
Veillonella_parvula_DSM_2008_47_7
Veillonella_parvula_DSM_2008_47_8

Enterobacter_cloacae_complex_sp._35734_162_3
Finegoldia_magna_ATCC_29328_34_7

Peptoniphilus_sp._1−1_36_1
Propionibacterium_avidum_44067_130_2

Corynebacterium_atypicum_16_1
Anaerococcus_prevotii_DSM_20548_39_7
Anaerococcus_prevotii_DSM_20548_39_8

Campylobacter_ureolyticus_RIGS_9880_100_1
Intestinimonas_butyriciproducens_55_0

Blautia_sp._YL58_60_1
Corynebacterium_simulans_109_1

Eggerthella_lenta_DSM_2243_125_6
Staphylococcus_warneri_SG1_87_1

Staphylococcus_haemolyticus_JCSC1435_88_0
Bifidobacterium_longum_122_0

Flexibacter_litoralis_DSM_6794_102_1
Veillonella_parvula_DSM_2008_102_2

Enterococcus_faecalis_72_4
Finegoldia_magna_ATCC_29328_34_5

Megasphaera_elsdenii_14−14_103_4
Finegoldia_magna_ATCC_29328_38_2

Prevotella_melaninogenica_ATCC_25845_5_1
Staphylococcus_epidermidis_86_2

Trueperella_pyogenes_15_4
Anaerococcus_prevotii_DSM_20548_39_4

Atopobium_parvulum_DSM_20469_19_2
Lachnoclostridium_sp._YL32_61_0

Finegoldia_magna_ATCC_29328_34_11
Finegoldia_magna_ATCC_29328_34_13
Finegoldia_magna_ATCC_29328_34_9

Veillonella_parvula_DSM_2008_46_6
Veillonella_parvula_DSM_2008_47_1

Clostridium_perfringens_26_4
Haemophilus_parainfluenzae_T3T1_49_9

Bacteroides_vulgatus_ATCC_8482_9_1
Citrobacter_koseri_ATCC_BAA−895_156_0

Clostridium_butyricum_24_0
Clostridioides_difficile_27_1

Enterobacter_cloacae_162_1
Haemophilus_parainfluenzae_T3T1_49_6
Actinobacillus_equuli_subsp._equuli_51_0

Staphylococcus_lugdunensis_82_1
Staphylococcus_aureus_83_2

Streptococcus_mitis_92_1
Veillonella_parvula_DSM_2008_46_8

Veillonella_parvula_DSM_2008_47_13
Enterococcus_faecalis_72_1

Streptococcus_mitis_92_2
Veillonella_parvula_DSM_2008_46_7

Clostridium_baratii_str._Sullivan_25_1
Clostridium_perfringens_26_1

Clostridium_perfringens_26_19
Clostridium_perfringens_26_2

Clostridioides_difficile_27_3
Clostridium_perfringens_30_4

Eggerthella_lenta_DSM_2243_125_2
Escherichia_coli_154_5

Klebsiella_oxytoca_158_2
Klebsiella_michiganensis_158_4

Streptococcus_salivarius_JIM8777_95_5
Streptococcus_salivarius_95_8

Veillonella_parvula_DSM_2008_46_10
Veillonella_parvula_DSM_2008_47_5

Clostridium_perfringens_26_9
Ureaplasma_parvum_serovar_3_1_0

Roseburia_hominis_A2−183_59_0
Clostridium_perfringens_26_11

Klebsiella_michiganensis_158_3
Pantoea_vagans_C9−1_168_1

Streptococcus_pasteurianus_ATCC_43144_90_0
Veillonella_parvula_DSM_2008_47_11

Corynebacterium_atypicum_16_3
Aeromonas_hydrophila_4AK4_150_1

Citrobacter_freundii_155_3
Citrobacter_amalonaticus_157_0

Clostridium_butyricum_23_2
Clostridium_perfringens_26_3

Blautia_sp._YL58_56_0
Enterobacter_asburiae_162_7

Propionibacterium_acidipropionici_129_1
Streptococcus_salivarius_95_3

Veillonella_parvula_DSM_2008_46_1
Citrobacter_freundii_155_2
Helicobacter_pylori_101_0

Akkermansia_muciniphila_233_0
Anaerococcus_prevotii_DSM_20548_39_1

Lachnoclostridium_sp._YL32_52_0
Roseburia_hominis_A2−183_57_0

Clostridium_perfringens_26_6
Haemophilus_parainfluenzae_T3T1_49_4

Streptococcus_salivarius_95_4
Veillonella_parvula_DSM_2008_48_4

Bacteroides_helcogenes_P_36−108_10_0
Bacteroides_helcogenes_P_36−108_11_0

Bacteroides_vulgatus_ATCC_8482_7_1
Bacteroides_thetaiotaomicron_VPI−5482_7_2

Bacteroides_fragilis_8_0
Bacteroides_vulgatus_ATCC_8482_9_2

Parabacteroides_distasonis_ATCC_8503_12_0
Streptococcus_anginosus_91_1

Acinetobacter_baumannii_114_1
Aeromonas_hydrophila_4AK4_150_2

Clostridium_perfringens_26_15
Escherichia_coli_154_6

Pseudomonas_putida_GB−1_141_0
Streptococcus_parasanguinis_ATCC_15912_94_1

Veillonella_parvula_DSM_2008_46_3
Anaerococcus_prevotii_DSM_20548_39_2

Clostridium_perfringens_26_10
Enterobacter_asburiae_162_10

Hafnia_alvei_FB1_170_0
Finegoldia_magna_ATCC_29328_34_16

Haemophilus_influenzae_50_0
Peptoniphilus_sp._1−1_38_1
Pseudomonas_putida_139_0

Staphylococcus_aureus_83_3
Mycoplasma_hominis_2_0

Sneathia_amnii_42_0
Actinomyces_meyeri_17_0
Citrobacter_freundii_155_5

Acetobacterium_woodii_DSM_1030_64_0
Enterobacter_cloacae_complex_sp._35734_162_6

Finegoldia_magna_ATCC_29328_34_8
Propionibacterium_avidum_44067_131_0

Providencia_stuartii_152_0
Mobiluncus_curtisii_ATCC_43063_13_1

Finegoldia_magna_ATCC_29328_34_12
Mobiluncus_curtisii_ATCC_43063_14_1

Aeromonas_hydrophila_4AK4_150_3
Lactococcus_lactis_subsp._cremoris_SK11_96_0

Veillonella_parvula_DSM_2008_47_4
Acinetobacter_johnsonii_XBB1_112_1

Acinetobacter_sp._ADP1_113_1
Citrobacter_freundii_115_1

Chryseobacterium_sp._IHB_B_17019_117_1
Pseudomonas_pseudoalcaligenes_135_3

Pseudomonas_protegens_Pf−5_138_1
Dechlorosoma_suillum_PS_147_0

Aeromonas_media_WS_150_4
Azospirillum_brasilense_171_2

Brevundimonas_sp._DS20_176_0
Caulobacter_segnis_ATCC_21756_178_0

Shinella_sp._HZN7_181_0
Bradyrhizobium_icense_183_0

Leifsonia_xyli_188_0
Rhodobacter_sphaeroides_ATCC_17025_189_0

Chelatococcus_sp._CO−6_191_0
Pseudomonas_stutzeri_DSM_4166_192_0

Sphingobium_sp._YBL2_198_1
Sphingomonas_sp._NIC1_203_0

Sphingobium_sp._YBL2_207_1
Archangium_gephyra_214_0

Paraburkholderia_fungorum_217_0
Flavobacterium_psychrophilum_35_0

Corynebacterium_kroppenstedtii_DSM_44385_67_0
Streptococcus_thermophilus_95_9

Blastochloris_viridis_105_1
Flavobacterium_johnsoniae_UW101_116_1

Lawsonella_clevelandensis_127_1
Pseudomonas_pseudoalcaligenes_135_1

Pseudomonas_putida_W619_140_0
Variovorax_paradoxus_S110_143_1

Acidovorax_sp._JS42_146_0
Thauera_sp._MZ1T_151_0

Escherichia_coli_154_8
Brevundimonas_sp._DS20_175_1
Brevundimonas_sp._DS20_177_0

Phenylobacterium_zucineum_HLK1_179_0
Rhodovulum_sulfidophilum_180_1

Micrococcus_luteus_NCTC_2665_185_0
Starkeya_novella_DSM_506_186_1
Starkeya_novella_DSM_506_187_1

Rhizobium_sp._S41_193_1
Sphingomonas_sp._NIC1_200_1

Sphingomonas_taxi_202_1
Novosphingobium_pentaromativorans_US6−1_205_1

Sphingobium_sp._YBL2_206_1
Sphingobium_sp._YBL2_207_2

Sphingopyxis_macrogoltabida_208_0
Stenotrophomonas_acidaminiphila_211_1

Pseudoxanthomonas_spadix_BD−a59_212_1
Rhodanobacter_denitrificans_213_1

Sphingomonas_sp._MM−1_218_0
Microbacterium_sp._No._7_228_0
Microbacterium_sp._No._7_230_0

Arsenicicoccus_sp._oral_taxon_190_231_0
Arcobacter_butzleri_ED−1_32_1
Arcobacter_butzleri_7h1h_32_2

Micavibrio_aeruginosavorus_EPB_62_0
Rothia_mucilaginosa_DY−18_71_0

Haemophilus_parainfluenzae_T3T1_80_1
Staphylococcus_epidermidis_86_3
Pseudomonas_fluorescens_106_0

Flavobacterium_johnsoniae_UW101_116_2
Propionibacterium_acnes_133_0

Microbacterium_sp._No._7_134_0
Pseudomonas_pseudoalcaligenes_135_2

Variovorax_paradoxus_S110_143_2
Variovorax_paradoxus_S110_144_0

Methylobacterium_populi_BJ001_182_0
Shinella_sp._HZN7_195_0

Stenotrophomonas_sp._KCTC_12332_209_0
Citromicrobium_sp._JL477_215_1

Actinomyces_sp._oral_taxon_414_225_0
Microbacterium_sp._No._7_229_0

Azospirillum_brasilense_63_0
Micavibrio_aeruginosavorus_EPB_68_0

Staphylococcus_capitis_subsp._capitis_85_0
Shewanella_oneidensis_MR−1_110_1

Pseudopedobacter_saltans_DSM_12145_119_0
Pseudomonas_citronellolis_136_0
Dechlorosoma_suillum_PS_142_1
Dechlorosoma_suillum_PS_148_0

Agrobacterium_fabrum_str._C58_194_0
Stenotrophomonas_maltophilia_JV3_210_0

Sphingomonas_hengshuiensis_104_0
Gardnerella_vaginalis_409−05_107_0

Gardnerella_vaginalis_HMP9231_108_0
Corynebacterium_urealyticum_DSM_7109_111_0

Propionibacterium_acidipropionici_129_2
Delftia_acidovorans_SPH−1_145_0

Roseateles_depolymerans_149_0
Azospirillum_brasilense_171_1

Paracoccus_denitrificans_PD1222_172_0
Kocuria_palustris_184_1

Sphingomonas_sp._MM−1_197_1
Sphingomonas_sanxanigenens_DSM_19645_=_NX02_199_1

Kocuria_rhizophila_DC2201_216_0
Brachybacterium_faecium_DSM_4810_220_0

Rothia_mucilaginosa_DY−18_70_2
Staphylococcus_haemolyticus_84_2

Streptococcus_pyogenes_99_0
Acinetobacter_johnsonii_XBB1_112_2

Chryseobacterium_sp._IHB_B_17019_118_0
Paracoccus_denitrificans_PD1222_173_0
Paracoccus_denitrificans_PD1222_174_0

Mesorhizobium_amorphae_CCNWGS0123_190_0
Citromicrobium_sp._JL477_196_0

Sphingomonas_hengshuiensis_201_0
Sphingomonas_taxi_204_0

Altererythrobacter_marensis_215_2
Pseudoxanthomonas_suwonensis_221_0

Gordonia_sp._KTR9_222_0
Dermacoccus_nishinomiyaensis_226_0

Leifsonia_xyli_227_0
Micavibrio_aeruginosavorus_ARL−13_69_0

Gemella_sp._oral_taxon_928_79_0
Francisella_cf._tularensis_subsp._novicida_3523_81_0

Actinomyces_meyeri_224_2
Anaerococcus_prevotii_DSM_20548_41_0

Enterobacter_asburiae_162_8
Finegoldia_magna_ATCC_29328_34_3

Clostridioides_difficile_38_3
Streptococcus_salivarius_95_7

Veillonella_parvula_DSM_2008_48_7
Citrobacter_freundii_155_6

[Clostridium]_acidurici_9a_22_0
Thermobacillus_composti_KWC4_65_0

Streptococcus_anginosus_91_2
Veillonella_parvula_DSM_2008_47_9

Actinomyces_meyeri_16_2
Anaerococcus_prevotii_DSM_20548_39_10

Clostridium_perfringens_26_16
Eggerthella_lenta_DSM_2243_125_5

Klebsiella_variicola_At−22_160_2
Peptoniphilus_sp._1−1_37_3

Streptococcus_sp._VT_162_93_0
Haemophilus_somnus_129PT_20_0

Veillonella_parvula_DSM_2008_46_11
Veillonella_parvula_DSM_2008_47_12

Enterobacter_cloacae_subsp._cloacae_ENHKU01_162_2
Finegoldia_magna_ATCC_29328_34_17

Haemophilus_parainfluenzae_T3T1_49_2
Megasphaera_elsdenii_14−14_103_1

Clostridioides_difficile_27_2
Streptococcus_parasanguinis_ATCC_15912_94_4

Veillonella_parvula_DSM_2008_48_3
Corynebacterium_atypicum_15_2

Oscillibacter_valericigenes_Sjm18−20_66_0
Clostridium_sporogenes_21_2

Clostridium_baratii_str._Sullivan_25_2
Enterobacter_asburiae_162_9
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Supplementary Figure 2: Strains found in the infant gut across several cohorts and years are also present in rooms. Fecal and room samples 
from defined sampling time periods (the 2011, 2012, 2013 and 2014 cohorts) are arrayed on the x-axis. This plot is an expansion of Fig. 1 in that it 
reveals information about each infant within a cohort along the x-axis and all genomes, including genomes only found in one infant, on the y-axis. The 
y-axis labels indicate a representative genotype from clusters of genotypes that shared > 99% gANI. The first digit in the name indicates the species and 
the second indicates the specific strain. See Supplementary Data 3-11 for further genome clustering results. Shapes indicate how complete a genome is 
using CheckM’s completion metric.
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Supplementary Figure 3: Establishment of an average nucleotide identity (ANI) threshold. 
For infants S2_2013_005, S2_2013_006, S2_2013_009, and S2_2013_018, reads from all fecal 
samples were merged and mapped to the infants’ dereplicated genome set. The distribution of 
ANI values and total SNP counts for all genomes tested is shown (outliers excluded). SNPs may 
result from assembly errors or non-specific mapping, and represent the limit of detection of this 
method. 
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0527A0218_Serratia_marcescens_60_106.fa

0527A0218_Klebsiella_pneumoniae_57_55.fa

0523A0214_Clostridium_perfringens_28_241.fa

0518A0209_Propionibacterium_spp_63_19.fa

0517A0208_Enterococcus_faecalis_37_253.fa
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Supplementary Figure 4: Strains shared in Infant 5’s room and gut time series. Reads from all room metagenomes 
were mapped to Infant 5’s dereplicated genome set. Symbols indicate fecal genomes preset in the room with at least 
99.999% ANI. Almost all strains assembled from the infant are also found in the room environment.
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Supplementary Figure 5: A K. pneumoniae strain shift occurs Infant 6’s fecal samples. The relative 
abundance of strain 1 (identified in the room environment) and strain 2 (not identified in the room 
environment) in infant S2_2013_006’s fecal samples. Stain 2 overtakes strain 1 completely by day of life 
20.


