Table S1. The list of genomic sequences used in this study to analyze the molecular evolution of the PFNA genes of various bifidobacterial species.

species subspecies strain assembly accession assembly level source of isolation
Bifidobacterium actinocoloniiforme DSM 22766 GCF _001263395.1 complete bumblebee gut
Bifidobacterium adolescentis ATCC 15703 GCF _000010425.1 complete adult intestine
Bifidobacterium aesculapii DSM 26737 GCF _001417815.1 draft baby common marmoset feces
Bifidobacterium angulatum GT102 GCF_000966445.2 complete adult feces
Bifidobacterium animalis animalis ATCC 25527 GCF_000260715.1 complete rat faeces
Bifidobacterium animalis lactis DSM 10140 GCF_000022965.1 complete fermented milk
Bifidobacterium asteroides DSM 20089 GCF _002715865.1 complete honeybee intestine
Bifidobacterium biavatii DSM 23969 GCF _000741165.1 draft red-handed tamarin feces
Bifidobacterium bifidum JCM 1255 GCF _001025135.1 complete infant feces
Bifidobacterium bohemicum DSM 22767 GCF _000741525.1 draft bumblebee gut
Bifidobacterium bombi DSM 19703 GCF _000737845.1 draft bumblebee gut
Bifidobacterium boum LMG 10736 GCF_000741535.1 draft bovine rumen
Bifidobacterium breve JICM 1192 GCF _001025175.1 complete infant intestine
Bifidobacterium catenulatum JCM 1194 GCF _001025195.1 complete adult intestine
Bifidobacterium choerinum FMB-1 GCF_002761235.1 complete bovine rumen
Bifidobacterium commune R-52791 GCF _900094885.1 draft bumblebee gut
Bifidobacterium coryneforme LMG 18911 GCF_000737865.1 complete honeybee hindgut
Bifidobacterium cuniculi LMG 10738 GCF_000741575.1 draft rabbit faeces
Bifidobacterium dentium JCM 1195 GCF _001042595.1 complete human dental caries
Bifidobacterium eulemuris DSM 100216 GCF_002259685.1 draft black lemur faeces
Bifidobacterium gallicum LMG 11596 GCF _000741205.1 draft adult intestine
Bifidobacterium hapali DSM 100202 GCF_002259755.1 draft baby common marmoset faeces
Bifidobacterium indicum LMG 11587 GCF_000706765.1 complete honeybee intestine
Bifidobacterium kashiwanohense JCM 15439 GCF _001042615.1 complete infant feaces
Bifidobacterium lemurum DSM 28807 GCF _001895165.1 draft ring-tailed lemur feaces
Bifidobacterium longum infantis BT1 GCF _001281305.1 complete infant feces
Bifidobacterium longum longum GT15 GCF _000772485.1 complete adult feces
Bifidobacterium merycicum DSM 6492 GCF _900129045.1 draft bovine rumen
Bifidobacterium moukalabense DSM 27321 GCF_000522505.1 draft wild western lowland gorilla feaces
Bifidobacterium myosotis DSM 100196 GCF _002259745.1 draft baby common marmoset feaces
Bifidobacterium pseudocatenulatum JCM 1200 GCF _001025215.1 complete infant faeces




Bifidobacterium pseudolongum globosum DSM 20092 GCF_002706665.1 complete bovine rumen
Bifidobacterium pseudolongum pseudolongum LMG 11571 GCF _000741325.1 draft swine faeces
Bifidobacterium reuteri DSM 23975 GCF _000741695.1 draft common marmoset feaces
Bifidobacterium ruminantium LMG 21811 GCF _000741365.1 draft bovine rumen
Bifidobacterium saguini DSM 23967 GCF _000771625.1 draft red-handed tamarin feaces
Bifidobacterium scardovii JCM 12489 GCF _001042635.1 complete human blood
Bifidobacterium stellenboschense DSM 23968 GCF _000741785.1 draft red-handed tamarin feaces
Bifidobacterium thermacidophilum porcinum LMG 21689 GCF _000741445.1 draft piglet faeces
Bifidobacterium thermacidophilum thermacidophilum LMG 21395 GCF _000741455.1 draft anaerobic digester
Bifidobacterium thermophilum RBL67 GCF _000347695.1 complete infant feces
Bifidobacterium tissieri DSM 100201 GCF_002259645.1 draft baby common marmoset feaces
Bifidobacterium vansinderenii Tam10B GCF_002234915.1 draft emperor tamarin feaces




Table S2. The calculated pairwise Pearson correlation coefficients between the evolutionary distance matrices of phylogenetic trees based on multiple
sequence alignments of the orthologous genes pkb?2, fn3, aaa-atp, duf58 and tgm belonging to various bifidobacterial species.

pkb2 fn3 aaa-atp duf58 tgm
pkb2 1
fn3 0.800 1
aaa-atp 0.814 0.966 1
duf58 0.814 0.955 0.967 1
tgm 0.813 0.976 0.978 0.976 1




Table S3. Values of the LRTs that were applied to evaluate the presence of episodic positive selection / relaxed negative selection in the sequences of
the PFNA genes. The LRTs was performed for different branches of the phylogenetic tree of bifidobacteria in strict and relaxed conditions. The
corresponding p-values are given. The result is statistically significant when P < a.

InL value (Mla P-value P-value
foreground branch / clade model) InL value (A model) | LRT value (strict conditions, (relaxed conditions,
0 = 2.86E-004) a = 0.05)
B. actinocoloniiforme -212064.17 -211851.62 425.10 0 0
B. adolescentis -212064.17 -212064.17 0 1 1
B. aesculapii -212064.17 -212052.63 23.08 9.74E-006 8.5225E-006
B. angulatum, -212064.17 -211963.15 202.03 0 0
B. merycicum
B. animalis subsp. animalis, -212064.17 -212000.55 127.23 0 0
B. animalis subsp. lactis
B. asteroides -212064.17 -211985.51 157.31 0 0
B. biavatii -212064.17 -211976.88 174.58 0 0
B. bifidum -212064.17 -212047.66 33.01 7.00E-008 6.805556E-008
B. bohemicum -212064.17 -212044.93 38.48 0 0
B. bombi -212064.17 -212027.85 72.63 0 0
B. boum -212064.17 -212060.78 6.78 3.37E-002 2.27E-002
B. breve -212064.17 -212050.48 27.38 1.13E-006 1.040789E-006
B. catenulatum,
B. kashiwanohense, -212064.17 -212060.94 6.46 3.95E-002 2.56E-002
B. pseudocatenulatum
B. choerinum -212064.17 -212042.51 43.32 0 0
B. commune -212064.17 -212047.15 34.03 4.00E-008 4.117647E-008
B. coryneforme, -212064.17 -212022.76 82.82 0 0
B. indicum
B. cuniculi -212064.17 -212007.55 113.23 0 0
B. dentium -212064.17 -212064.17 0
B. eulemuris -212064.17 -212015.17 98.00 0 0




B. gallicum -212064.17 -212041.48 45.37 0 0
B. hapali -212064.17 -211948.99 230.36 0 0
B. lemurum -212064.17 -212016.75 94.84 0 0
5 ll"o’;gg‘;”’; Ss“l};j;"l”of:f;s:; 212064.17 212064.17 0 1 1
B. moukalabense -212064.17 -212064.17 0 1 1
B. myosotis -212064.17 -212058.82 10.69 4.76E-003 3.63E-003
B. pseudolongum subsp. globosum -212064.17 -211994.42 139.50 0 0
B. pseudolongum subsp. pseudolongum -212064.17 -212059.50 9.33 9.43E-003 6.88E-003
B. reuteri -212064.17 -212062.75 2.84 2.42E-001 1.40E-001
B. ruminantium -212064.17 -212059.56 9.22 9.94E-003 6.96E-003
B. saguini -212064.17 -212064.17 0 1 1
B. scardovii -212064.17 -211991.13 146.07 0 0
B. stellenboschense -212064.17 -212056.48 15.37 4.59E-004 3.83E-004
B. thermacidophilum subsp. porcinum,
B ’hf}:e";%ifci’;]i%;"‘bw -212064.17 -212062.36 3.62 1.64E-001 9.90E-002
B. thermophilum
B. tissieri -212064.17 -212058.77 10.79 4.53E-003 3.60E-003
B. vansinderenii -212064.17 -212061.75 4.84 8.91E-002 5.57E-002




Table S4. Values of the LRT that were applied to evaluate the presence of episodic positive selection in the sequences of the PFNA genes. The LRTs
was performed in strict and relaxed conditions for the branches of the phylogenetic tree of bifidobacteria that passed test 1. The corresponding p-
values are given. The result is statistically significant when P < a. The o values are specified for a group of sites of the foreground branch with a value

ofo>1.
InL value (A1 P-value P-value
foreground branch / clade l:’m(;lel) InL value (A model) LRT value (strict conditions, | (relaxed conditions, o value
o = 5.00E-004) o = 5.00E-002)
B. actinocoloniiforme -211910.16 -211851.62 117.09 0 0 4.79
B. aesculapii -212063.36 -212052.63 21.46 3.62E-006 3.76E-006 23.71
B. angulatum, -211965.13 -211963.15 3.97 4.64E-002 2.51E-002 146
B. merycicum
B. animalis subsp. animalis, -212004.17 -212000.55 7.24 7.14E-003 4.19E-003 1.60
B. animalis subsp. lactis
B. asteroides -212022.65 -211985.51 74.27 0 0 7.22
B. biavatii -212011.54 -211976.88 69.31 0 0 5.63
B. bifidum -212062.27 -212047.66 29.22 6.00E-008 7.36E-008 21.64
B. bohemicum -212059.73 -212044.93 29.61 5.00E-007 6.75E-008 11.60
B. bombi -212047.48 -212027.85 39.26 0 0 6.89
B. boum -212064.16 -212060.78 6.77 not tested under the 5.22E-003 12.52
strict conditions
B. breve -212050.48 -212050.48 0 1 1 1
B. catenulatum, B. kashiwanohense, 21206261 212060.94 336 not t.ested un.d.er the 3 48E-002 337
B. pseudocatenulatum strict conditions
B. choerinum -212061.10 -212042.51 37.19 0 0 25.81
B. commune -212057.18 -212047.15 20.04 7.57E-006 6.81E-006 7.48
B. coryneforme, -212037.27 -212022.76 29.01 7.00E-008 7.875E-008 451
B. indicum
B. cuniculi -212053.51 -212007.55 91.91 0 0 19.09
B. eulemuris -212020.79 -212015.17 11.24 7.99E-004 6.34E-004 3.57
B. gallicum -212052.12 -212041.48 21.28 3.97E-006 3.83E-006 4.99
B. hapali -211966.66 -211948.99 35.35 0 0 2.87
B. lemurum -212021.01 -212016.75 8.53 3.50E-003 2.25E-003 3.64
B. myosotis -212063.87 -212058.82 10.09 not tested under the 1.06E-003 23.68
strict conditions
B. pseudolongum subsp. globosum -212050.38 -211994.42 111.93 0 0 16.46
not tested under the
B. pseudolongum subsp. pseudolongum -212064.06 -212059.50 9.12 strict conditions 1.71E-003 22.29
B. ruminantium -212063.64 -212059.56 8.17 not tested under the 2.62E-003 8.64




strict conditions

B. scardovii 2212029.70 21199113 7714 0 0 827

B. stellenboschense 21206413 221205648 15.30 not tested under the 7.74E-005 44.86
strict conditions

B. tissieri 212064.06 212058.77 10.57 not tested under the 8.62E-004 14.09

strict conditions




Table S5. Candidate amino acid sites under episodic positive selection in various tested branches of the phylogenetic tree based on concatenated
sequences of the PFNA genes (PP > 0.7). The sites with PP > 0.95 are marked with an asterisk. The most reliable candidates for positive selection

verified with an additional approach are highlighted in black.
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