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Supplementary Figure 1. Maximum likelihood phylogenetic analyses of chp genes in S. pneumoniae
strain TIGR4. Nucleotide-based maximum likelihood phylogenetic tree of chp genes in TIGR4. The tree is
unrooted and bootstrap values are shown near the nodes. The scale bar indicates nucleotide substitutions per

site.

Figure S1. Yamaguchi et al.
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Supplementary Figure 2. Maximum likelihood phylogenetic analyses of chp genes with high similarity. A,
B. Nucleotide-based maximum likelihood phylogenetic tree of the lytA, IytB, lytC, chpE, and cbpL genes (A)

and chpF, cbpG, cbpJ, and cbpK genes (B) in S. pneumoniae. The trees are unrooted but are presented as
midpoint-rooted for clarity. Strains with identical sequences are shown on the same branch, and bootstrap values

are shown near the nodes. The scale bar indicates nucleotide substitutions per site.

Figure S2. Yamaguchi et al.
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Supplementary Figure 3. Codon-based Bayesian phylogenetic tree of genes encoding CBPs in S.
pneumoniae. Posterior probabilities are shown near the nodes. Strains with identical sequences are shown on
the same branch. The scale bar indicates nucleotide substitutions per site. The trees are unrooted but are
presented as a midpoint-rooted polar tree for clarity. Each figure shows the phylogenetic tree of the following
genes: A, pspA; B, cbpF; C, cbpJ; D, cbpK; E, cbpE; F, lytB; G, cbpM; H, lytC; 1, IytA; and J, cbpA.

Figure S3. Yamaguchi et al.
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Supplementary Figure 4. Rate of evolutionarily conserved codons in pneumococcal CBPs. Codons
selection of pneumococcal CBPs under purifying was identified with HyPhy software using phylogenetic
trees and aligned sequences. Blue, orange, and grey represent the rate of codons under purifying selection,
comparable common codons, and incomparable codons, respectively. Actual numbers and other parameters

are shown in Table 1.

Figure S4. Yamaguchi et al.
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Supplementary Figure 5. A. S. pneumoniae strains were grown in THY broth at 37°C. Data are
presented as the means of 5 samples from a representative experiment. S.E. values are represented by
vertical lines. B. Gram staining of S. pneumoniae TIGR4 WT, AcbpL, or AcbpJ strains in THY broth. The
scale bars indicate 10 pm. C. Fold transcript levels of /yt4 in S. pneumoniae TIGR4 WT and AcbpJ strains
in THY broth. 16S rRNA was used as an internal standard. Data were pooled and normalised from three or
four independent experiments, each performed in triplicate. D. Growth of pneumococcal strains in RPMI
1640 medium. Bacterial cells were incubated for 1, 2, and 3 h at 37°C and 5% CO,, then serially diluted and
plated on TS blood agar. The number of CFUs was determined following incubation. Differences between
groups were analysed with the ordinary one-way ANOVA with Tukey’s multiple comparisons test.

Supplementary Figure 5. Yamaguchi et al.
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Supplementary Figure 6. Growth of pneumococcal strains with rCbpJ in the presence of human

neutrophils. Bacterial cells were incubated with rCbpJ and neutrophils for 1, 2, and 3 h at 37°C and 5%

CO,, then serially diluted and plated on TS blood agar. The number of CFUs was determined following

incubation. Data are presented as the mean of six samples with standard error. Differences between groups

were analysed using ordinary one-way ANOVA with Tukey’s multiple comparisons test.

Figure S6. Yamaguchi et al.



Supplementary Table 1. Prediction of ORF structures

-10

=35

TF-binding

Promoter BOX BOX site ORF
SPNA45 chpF + + + + +
SPNA45 cbpJ + + + + +
T4 cbpC sk n n . N
70585 cbpC ¥ + n n .
JJA cbpC % n n . N
P1031 chbpC ¥ + n n .
19A-6 cbpC +% + + + n
G54 cbpC 4k + n n .
CGSP14 cbpC —kok + n n .
g;%c 700669 ax . . . N
670-6B cbpC —kk + + + +
INV104 cbpC +* + + + +
gamPNI0373 cbpC +%* + + n n
A66 chbpC 4k + n n .
R6 chbpG ko + n + _
D39 cbpG —kk + + + _
SPN034183 chbpG —kk + + + T
SPN994038 chbpG —kk + + + T
SPN994039 chpG —kk + + + T
SPN994038 chpM - — — — +

*Predicted promoter position is the first nucleotide of the start codon.

**Predicted promoter position is downstream of the start codon.



Supplementary Table 2. Evolutionary analyses of selected chpC and chpL sequences

Coverage of comparable

. . o .
Genes Number of dN/dS  codons to the whole protein C0d0n§ 'evolvmg }1nder Codon}s e.:volvmg qnder ) o-f codons.under purifying
sequences . positive selection purifying selection selection relative to total codons
in TIGR4
cbpC 12 0.462 74.194% (69/93) 0% (0/69) 2.899% (2/69) 2.151%
cbpL 17 0.220 33.634% (112/333) 0% (0/112) 8.929% (10/112) 3.003%

Evolutionary analysis was performed by Bayesian inference of selected chpC and cbpL sequences with the two-rate fixed-effect
likelihood function in the HyPhy software package. dN/dS is the ratio of non-synonymous to synonymous changes in the analysed genes.
Individual codons with a statistically significant signature were also calculated and are expressed as a percentage of the total number of
codons included in the analysis.



Supplementary Table 3. Minimum inhibitory concentrations (MICs) and minimum
bactericidal concentrations (MBCs) for penicillin G

. Penicillin G (pg/mL)
S. pneumoniae MIC MBC
WT <0.125 <0.125
AcbpL <0.125 <0.125

AcbpJ <0.125 <0.125




Supplementary Table 4. Primers used in this study

Primers Sequence (5' to 3')
T4cbpJKOuF atcataaagcaatctattggcataa
T4cbpJKOuR tattcaaatatatccctatataccctccaatattaaatce
T4cbpJKOaF ttggagggtatatagggatatatttgaatacatacgaaca
T4cbpJKOaR ataagcgccctgtcatcaatttttttataatttttttaat
T4cbpJKOdF ttataaaaaaattgatgacagggcgcttataattatatta
T4cbpJKOdR aacactctgacttttgtcattgect
T4cbpLKOuF ttgagcctaggagaacaagagaag
T4cbpLKOuR tattcaaatatatccttctttctcccataattatgatate
T4cbpLKOaF ttatgggagaaagaaggatatatttgaatacatacgaaca
T4cbpLKOaR gcctaccagtatctgteaatttttttataatttttttaat
T4cbpLKOdF ttataaaaaaattgacagatactggtaggcgaaaaaattc
T4cbpLKOdR aactttttgaacaccttgtagaagg
cbpL(qPCR)F catccatttttcgagctgtaagg
cbpL(qPCR)R tcteectecgtgaatatccgaat
cbpJ (qPCR) F gatggcagtttgtccaagaaaa
cbpJ (QPCR) R actcgccagtaggtttctttgag
16s_ TRNAF tgtagcggtgaaatgegtagata
16s TRNAR caagccagagagccgcttt
lytA(qPCR)F gctggaattaaaacgcacgagta
lytA(qPCR)R ggtcaacgtggtctgagtggtt
pQEcbpJOPTiF  caccatcaccatcacgacgattccgaaggttggcagtttg
pQEcbpJOPTiR  aagctcagctaattaacgaacccactcgccattatagtte
pQEcbpJOPTVF  ggcgagtgggttcgttaattagetgagettggacteetgt
pQEcbpJOPTVR  accttcggaatcgtcgtgatggtgatggtgatgegatect




