Supplemental Figure S1. Organization of pneumococcal CPS gene clusters and their
surrounding regions. Type-specific genes are shadowed in gray whereas genes
unrelated to CPS biosynthesis are showed as open arrows. Thick and thin arrows
represent genes or pseudogenes, respectively. With the exception of type-specific
genes, regions showing more than 90% identical nucleotides when comparing
sequences of different serotypes, are represented by identical color and shading.
Curved arrows indicate promoter regions. The inverted matchsticks represent putative
transcriptional terminators.

Supplemental Figure S2. Schematic representation of the different sequence
organizations (SO) of the DNA region spanning from the termination codon of dexB
to the initiation codon of cpsA in Wzy-dependent CPS of S. pneumoniae. DNA
regions present in some (but not all) sequence organizations are depicted as blue
boxes, solid arrows, etc. ldentical shading represents DNA regions showing more
than 95% identical nucleotides. Small, black and red vertical bars inside a green
rectangle indicate, respectively, the position of the —35 and —10 promoter boxes. The
solid straight arrows correspond to a 163-bp fragment of an aliB-like gene.

Supplemental Figure S3. Multiple alignment of the conserved sequences located
upstream of cpsA (A and B) or cps3A (C). Multiple gene sequence alignments were
conducted using the CLUSTAL w 2.0 program
(http://www.ebi.ac.uk/Tools/clustalw2/). Each sequence is identified by its accession
number. Serotypes are indicated in parentheses. Asterisks indicate nucleotides
identical in all the sequences. Polymorphic positions are shadowed with different
colors. Hyphens correspond to deletions introduced to maximize similarity. Eighty
six (A), 115 (B), or 4 sequences (C) were aligned. In B and C, the —35 ad —10 boxes
of the cps promoter are boxed and the transcription initiation site is indicated with
white lettering in a black background. The T to C transition at position —8 in the
unencapsulated R6 strain (AE008412) has been recently confirmed.! However, the
existence of minor errors in some sequences cannot be completely discarded. The

initiation codon of cpsA and cps3A is shadowed in gray.



Supplemental Figure S4. Organization of the CPS gene cluster of type 3 pneumococci
of the DNA region spanning from the termination codon of dexB to the initiation
codon of cps3A. Regions showing more than 90% identical nucleotides are
represented by identical color and shading. Thick and thin arrows represent genes or
pseudogenes, respectively. The sequence organization of SO_1 serotypes is shown
for comparison. Small, black and red vertical bars indicate, respectively, the position

of the —35 and —10 promoter boxes.
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ATAATTAGATTGAAACTAGAATAGTAGACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTAGACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTAGACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTAGACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAGTAGTABACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTAGACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTAGACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATRGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAATGATACTTA
ATAATTAGATTGAAACTAGAATAGTAGACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTAGACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAGTAGTAGACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTACTTCTAAAACA-TTGTTAGAAATCGATTTG==mmmmmmmm e TCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTIATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACTTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACTTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGITTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTGGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGIITTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGITTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGTGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATIIGATTTTCETGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAACG-TTGTTAGAAATCGGTTTAACCGTCCTE====——mm GTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACG-TTGTTAGAAATCGATTTGACTGTCCTGATCGIITTTTCATGTTCTTATTTCATTTTACTATATTTTTGETTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACATCTGCTTCTAAAACA-TTGTTAGAAAACGATTTGACTGTCCTGABCAATTTGTCATGTTCTTGTTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACATCTGCTTCTAAAACA-TTGTTAGAAAACGATTTGACTGTCCTGABCAATTTGTCATGTTCTTGTTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTATATTGAAACTAGAATAGTACGCCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATIIGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTITCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGAT CATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGCTAGAAATCGATTTGACTGTCCTGATCGAT CATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGCTAGAAATCGATTTGACTGTCCTGATCGAT CATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAAAA-TTITTAGAAATCGATTTAACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAAAA-TTTTTAGAAATCGATTTAACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAAAA-TTTTTAGAAATCGATTTAACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAAAA-TTITTAGAAATCGATTTAACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTATTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAAAA-TTTTTAGAAATCGATTTAACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAAAA-TTITTAGAAATCGATTTAACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAAAAATTTTTAGAAATCGATTTAACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAAAA-TTTTTAGAAATCGATTTAACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAAAA-TTITTAGAAATCGATTTAACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
ATAATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAACA—TTGTTAGAAATCGATTTAACTGTCCTGAiIGA|II_IL TTCTTGTTTCAATCTACTATATTTTTGTTTCGCGGGAAGTCTACTTARGATACTTA

ATAATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTAACTGTCCTGATIIGATTTATC) TTCTTGTTTCAATCTACTATATTTTTGTTTCGCGGGAAGTCTACTTABMGATACTTA
ATAATTAGATTGAAACTAGAGTAGTACACCTTTGCTTCTAAAACA-TTGTTAGAAATCGATTTAACTGTCCTGATIGATTTATCH TTCTTGTTTCAATCTACTATATTTTTGTTTCGCGGGAAGTCTACTTAAGATACTTA
ATAATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTAACTGTCCTGATCGATTTATC| TTCTTGTTTCAATCTACTATATTTTTGTTTCGCGGGAAGTCTACTTAAGATACTTA
TATAGTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTAACTGTCCTGETCGABTTGTCRTGTTCTTGTTTCAATCTACTATATTTTTGTTTCGCGGGAAGTCTACTTABGATACTTA
TATATTATATTGAAACTAGAATAGTACACATCTGATTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATIIGATTTGTCETATTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTATATTGAAACTAGAATAGTACACATCTGATTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATIGATTTGTCETATTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACATCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCT -~ TATTTCATTTTATTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACATCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCT~ ——TATTTCATTTTATTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCT— TATTTCATTTTATTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCT~ TATTTCATTTTATTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACHTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCT~ TATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACATCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCT— TATTTCATTTTATTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACATCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCT~ TATTTCATTTTATTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACATCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCT— TATTTCATTTTATTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACA( —=TATTTCATTTTATTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA

TATATTATATTGAAACTAGAATAGTACACATCTGCTTCT, ~TTGTTAGAAAACGATTTGACTGTCCTGATCAATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTATATTGAAACTAGAATAGTACACATCTGCTTCTAA, ~TTGTTAGAAAACGATTTGACTGTCCTGATCAATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTATATTGAAACTAGAATAGTACACATCTGCTTCTAA, ~TTGTTAGAAAACGATTTGACTGTCCTGATCAATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTATATTGAAACTAGAATAGTACACATCTGCTTCTAA, ~TTGTTAGAAAACGATTTGACTGTCCTGATCAATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTATATTGAAACTAGAATAGTACACATCTGCTTCTAA, ~TTGTTAGAAAACGATTTGACTGTCCTGATCAATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTATATTGAAACTAGAATAGTACACATCTGCTTCT; ~TTGTTAGAAAACGATTTGACTGTCCTGATCAATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA

TATAGTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAA, ~TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TABAGTAGATTGAAACTAGAACAGTACACCTCTACTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCBGATCGATTTGTCATBTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TABAGTAGATTGAAACTAGAACAGTACACCTCTACTTCTAAAACA-TTGTTAGAAATCGATTTIIACTGTCCBGATCGATTTGTCAT@TTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATAGTAGATTGAAACTAGAATAGTACACCTCTACTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATAGTAGATTGAAACTAGAATAGTACACATCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCBGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTTGCGGGAAGTCTACTAA-GATACTTA
TATAGTAGATTGAAACTAGAATAGTACACATCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCEBGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTTGCGGGAAGTCTACTAA-GATACTTA
TATAGTAGATTGAAACTAGAATAGTACACATCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCEBGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTTGCGGGAAGTCTACTAA-GATACTTA
TATAGTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCRTGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATATTTA
TATAGTAGATTGAAACTAGAATAGTCCACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCETGTTCTTATTTCATTTTACTATATTTTTGGTTTGCGGGAAGTCTACTAA-GATATTTA
TATAGTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTIATGTTCTTATTTCATTTTATTATATTTTTGGTTTGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGABCGATTTGTI@TGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGARCGATTTGTI@TGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACATCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGAACGATTTGTI@TGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGARCGATTTGTIBTGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTATATTGAAACTAGAATAGTACACCTTTGCTTCTAAAACA-TTGTTAGAAATCGATTGGACTGTCCTGARCGATTTGTI@TGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
Wl \TATTGAAACTAGAATAGTACATCCCTGCTTCTAAAACA-TTGTTAGAAATCGATGTAACTGTCCTGATCGIRTTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA

TATTGAAACTAGAATAGTACATCCCTGCTTCTAAAACA-TTGTTAGAAATCGATGTAACTGTCCTGATCGITTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGITTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGTGGGAAGTCTACTAA-GATACTTA
TATAGTAGATTGAAACTAGAATAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCGGGAAGTCTACTAA-GATACTTA
TATAGTAGATTGAAACTAGAGTAGTACACCTCTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGTTTCGCAGGAAGTCTACTAA-GATACTTA
TATATTAGATTGAAACTAGAATAGTACACCECTGCTTCTAAAACA-TTGTTAGAAATCGATTTGACTGTCCTGATCGATTTGTCATGTTCTTATTTCATTTTACTATATTTTTGGTTCGCGGGAAGTCTACTAA-GATACTTA

* *

ek AR ke dekkdek Ak Aok dkdekkok Kk P *k x e




B

AE008412
CR931714
AF026471
CR931633
CR931713
AF316641
CR931644
AJ239004
CR931712
CR931641
783335
CR931632
CR931699
CR931701
NZ_ABAE01000002
AF316640
CR931654
CR931655
CR931684
CR931646
CR931647
CR931669
CR931640
CR931643
NZ_ABAD01000001
CR931721
CR931707
CR931657
AF094575
CR931675
AF105112
CR931688
CR931652
CR931648
CR931679
CR931651
CR931678
uo4047
CR931667
CR931663
CR931685
CR931645
AF057294
NZ_ABAG01000001
CR931694
CR931711
CR931717
CR931720
CR931666
CR931660
CR931693
CR931658
CR931719
CR931661
CR931708
X85787
CR931662
CR931696
CR931697
CR931681
CR931692
CR931682
AF030373
AF030370
AF030372
AF030369
AF030368
CR931676
AF030374
AF030371
AF030367
CR931659
AF316642
CR931673
CR931672
CR931722
CR931716
AF105115
CR931677
CR931687
CR931703
CR931680
CR931698
AJ006986
CR931702
CR931704
CR931706
CR931715
CR931705
AF105114
CR931650
CR931668
CR931670
CR931638
CR931639
CR931656
NZ_ABAA01000001
NZ_ABAC01000001
EF538714
CR931653
CR931665
CR931664
CR931683
CR931674
CR931635
CR931649
AE005672
AF316639
CR931695
CR931642
CR931686
CR931671
CR931718
CR931700
CR931691

-96

AAGATGCAGATAGTGAAAA GGTd
AAGATGCAGATAGTBAAAA -~ === m e HAABGGTG
AAGATGCAGATAGTBAAA AZ-GGTG
AAGATGCAGATAGT| ceTd
AAGATGCAGATAGTEAA AA--GGTG
AAGATGCAGATAGTBAAAA ceTd
AAGATGCAGATAGTEAA AAA-GGTG
AAGATGCAGATAGTBAAA ANEGGTG
AAGATGCAGATAGT| ceTd
AAGATGCAGATAGTAAAAAAAGATGCAGATAGTAAAAAAA--E=TG

AAGATGCAGATAGTBAAAA GTq
AAGATGCAGATAGTBAA ARGGTG
AAGATGCAGATAG A AABGGTG
AAGATGCAGATAG TG
AAGATGCAGATAGTE-A ARGGTG
AAGATGCAGATAGT] A GTq
AAGATGCAGATAGT] i AAARGGTG
AAGATGCAGATAGTE-AG/ AARGGTG
AAGATGCAGATAGT] ABRGGTG
AAGATGCAGATAGTEAA ARGGTG
AAGATGCAGATAGTEAAAA GTq
AAGATGCAGATAGTBAA ARGGTG
AAGATGCAGATAGTEBAAA AARGGTG
AAGATGCAGATAGT] TG
AAGATGCAGATAGTEAA GGTG
AAGATGCAGATAGTEAAAA nri""TG
AAGATGCAGATAGTBAA ARGGTG
AAGATGCAGATAGTEAAA AARGGTG
AAGATGCAGATAGT] GGTG
AAGATGCAGATAGT] AA=—GGTG
AAGATGCAGATAGTAAAAA TG
AAGATGCAGATAGT, A-—-TG
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Supplemental Table S1. cps gene clusters of S. pneumoniae analyzed in this study

Serotype Strain® Accession No. SOP
1 13868 783335 4
519/43 CR931632 4
2 R6 AE008412 1
D39 AF026471 1
pn2L CR931633 8
3¢ 406 747210 A
524/62 CR931634 B
SP3-BS71 NZ AAZZ01000001 A
4 TIGR4 AE005672 3
WCH35 AF316639 1
600/62 CR931635 1
0A 34351=Rodriques CR931638 18
SP6-BS73 NZ ABAA01000001 10
6B WCH18 AF316640 10
2626/39 CR931639 10
6C CHPA388 EF538714 1
TA 2040/37 CR931640 1
7B Johnson CR931641 13
7C Sutcliff CR931642 22
7F 554/62 CR931643 1
8 WCHS56 AF316641 1
6028/1995 AJ239004 1
573/62 CR931644 1
9A Wilder CR931645 2
9L T9233/128/68 CR931646 22
ON 533/62 CR931647 22
oV 980/68 CR931648 22
10A 10061/38 CR931649 17
10B 423/82 CR931650 10
10C Gro Norge CR931651 15
10F 34355 CR931652 10
11A 1813/39 CR931653 25
11B 8087/40 CR931654 1
11C Eddy nr. 53 CR931655 24
11D 79/86 CR931656 22
SP11-BS70 NZ_ ABAC01000001 22
11F 34356 CR931657 22
12A 559/66 CR931658 5
12B Gambia 1/81 CR931659 10
12F 6312 CR931660 10
13 34357 CR931661 2
14 NCTC 11902 X85787 10
34359 CR931662 10
SP14-BS69 NZ_ ABADO01000001 10
15A 389/39 CR931663 10
15B 7904/39 CR931664 10



15C
15F
16A
16F
17A
17F
18A
18B
18C

18F
19A

19B

19C

19F

20

21

22A
22F
23A
23B
23F

24A
24B
24F
27

28A
28F
29

31

32A
32F
33A
33B

553/62
688/63
R105
34361
4704
Rose
8609/43
1033/41
WCH9%4
4593/40
SP18-BS74
Gethens
1777/39
19A2
141/68

4594

7588/39
SSZ

NCTC 11906

SP-496
SP-VA92
SP-GA71
PO-329
SP-VA96
485/61
34365
546/62
3405/39
1772/40
1196/45
1039/41
SP-264
UK-577
Him18

Dr. Melchior

SP23-BS72
2748/40
2236/42
24F L
34371
1982/45
34372
34373
34374
2813/41
34375
Biehl
E294

CR931665
CR931666
CR931667
CR931668
CR931669
CR931670
CR931671
CR931672
AF316642
CR931673

NZ ABAE(01000002

CR931674
AF094575
AF105112
CR931675
AF105114
CR931676
AF105115
CR931677
u04047

AF030367
AF030368
AF030369
AF030370
AF030371
AF030372
CR931678
CR931679
CR931680
CR931681
CR931682
CR931683
CR931684
AF030373
AF030374
AF057294
CR931685

NZ_ABAG01000001

CR931686
CR931687
CR931688
CR931691
CR931692
CR931693
CR931694
CR931695
CR931696
CR931697
CR931698
CR931699

26

22



33C 7098/41 CR931700 10
33D CSF/79 CR931701 1
33F SSISP33F AJ006986 10
3084/37 CR931702 10
34 676/74 CR931703 1
35A 1936/39 CR931704 10
35B 4356/39 CR931705 10
35C 7765/43 CR931706 2
35F 361/39 CR931707 22
36 1095/39 CR931708 22
39 203/40 CR931711 10
40 Colemore CR931712 22
41A 6803 CR931713 1
41F 8211/40 CR931714 22
42 198/71 CR931715 2
43 2427/48 CR931716 19
44 Hammer CR931717 10
45 Eddy nr. 72 CR931718 1
46 Eddy nr. 73 CR931719 10
47A L351 CR931720 2
47F Eddy nr. 52 CR931721 2
48 656/63 CR931722 19

* The sequences (either complete or partial) of the cps loci compared were obtained
from the EMBL/GenBank/DDBJ databases (5 January 2009; last date accessed).
Among them, only those including in a continuous sequence both the termination codon
of dexB and the initiation codon of CpSA were analyzed further. For the reasons
mentioned above, two isolates of serotype 37 (AJ131984 and CR931709) were not
considered here. Neither did we include sequences corresponding to serotypes 25A
(accession number CR931689), 25F (CR931690), and 38 (CR931710) since the first
four genes of their cps loci, which are very similar, are interrupted by a transposase gene
and rearranged in order. We also excluded from the analysis the sequences of two
serotype 5 isolates (AY336008 and CR931636/CR931637) due to the probable
existence of gene reorganizations at the cps locus. For reasons already described,
serotype 3 sequences were analyzed separately from Wzy-polymerase-dependent

capsular serotypes.

b . .
SO, sequence organization.

¢ For clarity, SO of serotype 3 strains is designated as A or B.



Supplemental Table S2. Proven and putative streptococcal operators analyzed in this study

Organism Transcriptional regulator Operator Pneumococcal ortholog Reference

S. pneumoniae

AdcR TAACYRGTTAA - !
CiaR TTTAAGNSTTTAAG - 2
CodY AATTTTCWGAAAATT - 3,4
ComE ACACTTTGGN b ACAGTTGAG - >
ComX1 TACGAATA - 6.7
CopY KACAN,TGTA - 59
FabT RYTTTGAYTGTMAAAKT - 10
GInR TGTNAN;TNACA - i
MalR AAACGTTT _ 12
NmIR CTTGGAGN,CTCAAAG - 13
PsaR AAAATTAANGTTAATTTT - 14-16
RitR WNATTANW;RWYRR - 17
SczA TGTTCAGWAWTGAAYA _ 18
SpxR ATAGAGAATAGAGA _ 19
S. agalactiae
RovS AWAAWVHTDAWN,;WTKWWAMDWAK SPD_0939 20
S. mutans
HrcA TTAGCACTCNyGAGTGCTAA SPD_0458 21-23
S. pyogenes
CovR/CsrR DDHHATTARAR SPD_0344 24,25

S. suis/S. gordonii

ArcR WNTGAATW,ATTCA SPD_0786 26-28
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