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Supplementary Figure S1

Cladgram of B. longum strains

A phylogenetic supertree showing the relationship between 145 B. longum strains analysed in this study. The
tree was calculated based on the nucleotide sequence of 642 single-core gene families among all strains
analysed in this study. Group A and B are composed of B. longum subsp. suis strains. Strains in Group C are B.
longum subsp. infantis. All of strains isolated in this study (MCC strains) and B. longum subsp. longum are
clustered together in Group D.
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Supplementary Figure S2
Cluster of Orthologue (COG) classification of 113 newly isolated B. longum subsp. longum strains

Heatmap showing the COG classification of B. longum subsp. longum computed ORFs. Strains are sorted
by subject age. For each COG entry, the average percentage of hits among B. longum subsp. longum has
been indicated in the legend.
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= [3] Function unknown, 3.31%
u [R] General function prediction only, 8.54%
m [Q] Secondary metabolites biosynthesis, transport and catabolism, 1.28%
m [F] Inorganic ion transport and metabolism, 5.07%
m [I] Lipid transport and metabalism, 2.37%
w [H] Coerzyme transport and metabolism, 4.1%
m [F] Nucleotide transport and metabolism, 4.25%
= [E] Amino acid transport and metabolism, 11.75%

[5] Carbohydrate transport and metabolism, 12.13%

[C] Energy production and conversion, 2.6%
= [X] Mobilome: prophages, fransposons, 2.79%
w [0] Posttranslational modification, protein turnaver, chaperones, 3.49%
m [] Intracellular trafficking, secretion, and vesicular transport, 0.82%
m [M] Cell walllmembrane/envelope biogenesis, 5.54%
m [T] Signal transduction mechanisms, 4.21%
m [V] Defense mechanisms, 3.27%
m [D] Cell cycle control, cell division, chromosome partitioning, 1.41%
m [L] Replication, recombination and repair, 5.46%
m [K] Transcription, 7.62%
m [A] RMA processing and modffication, 0.08%
m [J] Translation, ribosomal structure and biogenesis, 9.58%
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Supplementary Figure S3

Matrix of blastn result against prophage, integrated episome or megaplasmid sequences

Heat map represents the similarity percentage of blastn result of genes belonging to the B. longum mobilome.
Blue Greece indicates the longum cluster in Figure 2. (a) Megaplasmid pMP7017 homologues detected in 1
and 14 strains belong to longum cluster | and Ill, respectively. (b) Homologues of B. longum subsp. longum
JCM1217 prophage region (BLLJ_0988-BLLJ_1066) found from 5 strains in longum cluster II. (c) Homologues
of B. longum subsp. longum AH1206 episome region (BL1206_0692-BL1206_0756) detected in 4, 3 and 37
strains belong longum cluster IlI, IV and V. (d) Homologues of B. longum subsp. longum AH1206 prophage
region (BL1206_0955-BL1206_1054) detected in all strains belonging to longum cluster IV and VI.
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(a) Subtype I-E (on the pMP7017 homologue)

G 47Ky mmmmmmmmmemmmmmmmeeea > Lo 34KD --mmmeeeeeo->
cas6 csel cse2 cas’ casb casl cas2

Comrmmmm e ATKp —mmmmmmmmmmmmmmmomm-ao>
Cas9 Casl Cas2 Hypothetical protein

R 9.3kb e >
Cshl Csbh2 Cas3 Csb3 Cas4/Casl Cas2

Supplementary Figure S4

Subtype of CRISPR-cas system found in this study.

(a) Subtype I-E were located on the predicted megaplasmid sequences in 14 strains. (b) Subtype 1I-C
without tracrRNA were located on the chromosome sequences in 39 strains. (c ) Subtype I-U was

located on the chromosome sequences of MCC10117 strain. Each strain was shown in Supplementary
Table S7.
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ANI
Human host value
Male, 40y
} 99.90 %
Female, 4y
Female, 65y
99.99 %
Female, 36y
99.99 %
Male, 1.4y
Female, 3y
} 99.99 %
Female, 33y
Female, 22y
} 99.88 %
Female, 57y
Female, 50y
} 99.88 %
Male, 17y
Female, 48y
99.86 %
Male, 51y
99.69 %
Male, 78y
} 99.58 %
Male, 14y
99.73 %
Female, 75y
Male, 1y
} 99.95 %
Male, 3y
I Male, 41y
} 99.99 %
Male, 71y
Male, 33y
99.88 %
Female, 5y
99.92 %
Male, 3y
[l Female, 26y
} 99.99 %
Male, 21y

Protospacers
in CRISPR-cas (type 11-C)

No CRISPR-cas system

No CRISPR-cas system

No CRISPR-cas system

No CRISPR-cas system

B completely matched sequence
H not matched sequence

Sequence similarity between strains predicted to be transmitted among family members

Mauve whole nucleotidic alignment performed to assess the similarity between transmitted strains. Coloured
boxes represent Mauve-deduced linear collinear blocks (LCB), while white gaps represent insertions and
deletions. Vertical blocks represent protospacers in CRISPR-cas system, where the black and red colours
indicate completely matched or not matched sequence between transmitted strains, respectively.



