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Methods

Bacterial strains, plasmids and growth conditions

The bacterial strains and plasmids used in this study are listed in S| Table 1.
Escherichia coli, S. parasanguinis and S. gordonii strains were cultured in the
growth conditions described previously. For bacterial growth, 100 ug ml!
ampicillin, 50 pg ml-' kanamycin or 300 ug ml-' erythromycin were used in E.
coli, 125 ug ml"" kanamycin or 5 ug ml! erythromycin were used in S.
parasanguinis, 1 mg ml-" kanamycin or 5 ug ml! erythromycin were used in S.

gordonii.

Molecular cloning techniques

E. coli plasmid DNA was isolated using the mini-prep DNA preparation kit
(Qiagen). The genomic DNA of S. parasanguinis and S. gordonii were
extracted using the Puregene DNA isolation kit (Gentra System). Polymerase
chain reaction (PCR) was performed with KOD hot start DNA polymerase
(Novagen), using the GeneAmp PCR system 9700 (PE Applied Biosystems).
Primers used for the amplification of DNA fragments are listed in S| Table 2.
Restriction enzymes and T4 DNA ligase (New England Biolabs) were used
according to the manufacturer’s instructions. Competent E. coli cells were
prepared and transformed by standard techniques 2. S. parasanguinis was
transformed by electroporation using a gene pulser (Bio-Rad Laboratories) as
described previously. S. gordonii was transformed by natural transformation

method 4.

Construction of srtA and srtB mutants and complementation strains in

S. parasanguinis
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The allelic replacement strategy was used in srtA and srtB mutagenesis. srtA
and srtB and their flanking regains were amplified form S. parasanguinis
FW213 genomic DNA by PCR with primer pairs srtA-F1/srtA-R1 and srtB-
F1/srtB-R1, respectively. PCR products were cloned into Hindlll and Xhol
digested and end-blunted pSU217, yielding pBYL12 (containing srtA) and
pBYL11 (containing srtB) respectively. Inverse PCR with two primer pairs of
srtA-F2/srtA-R2 and srtB-F2/srtB-R2, in each of which the Bglll and BamHI
enzyme sites were introduced. The resulting DNA fragments were digested
with Bglll or BamH| and ligated with the BamHI digested erythromycin
resistance gene fragment to generated pBYL16 and pBYL17, respectively.
These plasmids were transformed into S. parasanguinis FW213 and the
erythromycin resistance transformants BYL32 and BYL31 were isolated,

confirmed by colony PCR and were used in the study.

The srtB complement strain was constructed using plasmid pDL276.
Briefly, the full length srtB gene was amplified from S. parasanguinis using the
primer pair srtB-F3/srtB-R3, in which Sacl and Sphl were introduced. The
PCR product was digested with Sacl and Sphl and was inserted into same
enzymes digested pDL276, yielding plasmid pBYL37. This plasmid was
transformed into BYL31 and the colonies resistant to both kanamycin and

erythromycin were confirmed and named as BYL37.

Construction of srtB mutant and complementation strains in S. gordonii

A 2202-bp PCR fragment of srtB was amplified from S. gordonii using the
primer pair, srtB-F1g/srtB-R1g, and then cloned into the pGEM-T easy vector.
The resulting construct was used as template, inverse PCR were performed
with the primer pair srtB-F2g/srtB-R2g, in which Hindlll site was introduced.
The resulting PCR product was digested with Hindlll and ligated in-frame with
a same enzyme digested promoterless kanamycin resistance cassette aphA3

to generate the plasmid pAL824. Through the inverse PCR, a 531-bp DNA
3



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

fragment which coding the 16-193 amino acids of SrtB protein was deleted.
This plasmid was used to transform S. gordonii and the kanamycin resistance
transformants were isolated, confirmed by PCR and sequence analyses and

was named as AL825.

The complement strain was constructed using pVPT-gfp vector. srtB gene
was PCR amplified from the genomic DNA of S. gordonii, using the primer pair
srtB-F3g/srtB-R3g with engineered Sall and BamHI restriction enzyme sites.
The PCR product was digested with Sall and BamHlI, and cloned into pVPT-
ofp @ to generate pAL826. This plasmid was transformed into the abpA mutant

AL825 to construct complemented strains AL827.

Cross-complementation of srtB mutation between S. parasanguinis and

S. gordonii

To test if the SrtB from S. parasanguinis is functional in S. gordonii and vice
versa, two cross-complementation strains were constructed. The S. gordonii
srtB was amplified with the primer pair srtB-F4g/srtB-R4g and was cloned into
pDL276. The resulting plasmid (pAL828) was transformed into S.
parasanguinis mutant BYL31 to generate AL829. Similarly, the S.
parasanguinis srtB was amplified with the primer pair srtB-F4/srtB-R4 and was
cloned into pVPT-gfp. The resulting plasmid (pAL830) was transformed into S.
gordonii mutant AL825 to generate AL831. AL829 and AL831 were used in

amylase binding assays.

Functional study of SrtB of S. aureus and S. pneumoniae

For the in vivo studies, two srtB cross complementation strains were
constructed. Briefly, stB was amplified by PCR from S. aureus COL and S.
pneumoniae Tigrd genome respectively using the primer pairs of sriB-
F1c/srtB-R1c and srtB-F1t/srtB-R1t. The PCR products were digested with

Sphl/EcoRI and ligated with pDL276. The resulting plasmids (pAL829 and
4
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pAL831) were transformed into S. parasanguinis srtB mutant to generatetwo
cross-complementation strains, AL838 and AL839. The strains were used in

amylase binding assays.

For the in vitro studies, two recombinant SrtB proteins were expressed in E.
coli. Primer pair of srtB-F2c/srtB-R2c and srtB-F2t/srtB-R2t was used in PCR
to amplify srtB from S. aureus COL and S. pneumoniae Tigr4 genome
respectively. The PCR product was digested with BamHI/Sacl and ligated with
pET28a-sumo, and the resulting plasmids were transformed into E.coli BLR.
Recombinant SrtB were expressed, purified and used in the enzymatic assay

with the recombinant AbpA as a substrate.

Construction of abpA deletion mutants and site-directed mutants in S.

parasanguinis

Using abpA-F3 as a forward primer, in combination with different reverse
primers, deletion and site-directed mutation alleles for the conserved C-
terminal cell wall sorting signal motif of AbpA were generated by PCR
amplification. The primers used are listed in S| Table2. The PCR products
were digested with Sall and Kpnl, ligated with same enzymes digested pVPT-
gfp, yielding the mutation plasmids. These plasmids were then transformed
into the abpA mutant strain AL821. The resulting strains were used in amylase

binding assays.

Preparation of polyclonal antibody against AbpA

1.0 mg of the purified AbpA of S. parasanguinis was used to generate
polyclonal antisera in rabbit by Cocalico Biologicals, Inc (Reamstown, PA,
USA). The titer and the specificity of the antiserum to AbpA were tested by

ELISA and western blot analysis, respectively.

Construction of AbpA-GFP swap strains in S. parasanguinis

5
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Using pAL822 as a template, we performed inverse PCR with a forward
primer abpA-F and three different abpA-R primers (abpA-R1, -R2 and —R3
designed for swap1, 2 and 3 constuct respectively), in which the Sphl and
Xhol sites were introduced. At the same time gfp was amplified from pVPT-gfp
with the primer pair gfp-F/gfp-R which also contains Sphl and Xhol sites. Both
PCR products were digested with Sphl and Xhol and ligated together to
produce plasmid pAL834 and its variants, in which the gfp gene was inserted
between the coding sequence of the N-terminal signal peptide and the C-
terminal cell wall anchor motif of AbpA. These plasmids were transformed into
S. parasanguinis to obtain AbpA-GFP swap strains, Swap1, Swap2 and
Swap3. Another strain (SP-GFP) in which GFP was fused only with the N-
terminal conserved domain of AbpA. This stain was constructed similarly and

used as a control.

In vitro enzyme activity assay of SrtB

Recombinant AbpA, AbpA-His or AbpA-Gfp and SrtB or SrtB-His were
incubated together in 37°C for 1 h and then probed with anti-AbpA or anti-His
to detect cleavage during the reaction. The resulting AbpA peptides were
identified with Mass Spectrometric analyses and N-terminal amino acid
sequencing (University of Texas Medical Branch Biomolecular Resource

Facility).

SDS-PAGE and Western blot analysis

Protein samples were separated on 10% SDS-polyacrylamide gel and then
stained with Coomassie blue staining R-250. For Western blot analysis, the
separated proteins were transferred to nitrocellulose membranes. The

membranes were blocked by 5% skimmed milk in PBS for 1 h prior to probing
6
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with AbpA and other antibodies diluted at 1:2000 in PBS with 0.1% Tween-20.
Horseradish peroxidase-conjugated anti-rabbit and ECL Western blot
detection reagents (GE Healthcare) were used to detect AbpA and other

proteins.

Figure Legends

Supplementary Figure S1. Conservation and uniqueness of AbpA. A.
Comparison of abpA-srtB gene locus among different oral streptococcal
species. B. Alignment of deduced protein sequence of AbpA homologs. The
N-terminal and C-terminal conserved motifs were marked by black rectangle.
Secondary structure is shown above the alignment; B-strands (81-3) are
colored as yellow arrows and the five helices (a1-5) as red rectangles. C.
Schematic representation of typical CWSS and C terminus of AbpA. +,

positively charged tail.

Supplementary Figure S2. NMR titration of AbpA with amylase. A. "H-"°N
HSQC spectra of S. parasanguinis AbpA collected in the absence (left) and
presence (middle - 0.5 molar ration and right - 1 molar ratio) of human a-
amylase. B. Amylase titration for mutant AbpA variants. "H-"°N HSQC spectra
of S. parasanguinis AbpA mutant proteins collected in the absence (black) and
presence (red) of a 5-fold excess of human a-amylase. From left to right:

KK37/38A, YY132/133A and VL117/118A.
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Supplementary Table S1. Bacterial strains and plasmids used in this study.

Strain or plasmid Relevant characteristics Reference
or source
Strains
E. coli

Top10 F- mcrA A(mrr-hsdRMS-mcrBC) Invitrogen
¢80/acZAM15 AlacX74 nupG recA1 araD139
A(ara-leu)7697 galE15 galK16 rpsL(Str")
endA1 N

BLR(DE3) F~ ompT hsdS s(rs” mg~) gal dcm (DE3) Novagen
A(srl — recA)306::Tn10 (Tet").

BL21(DE3) huA2 [lon] ompT gal (A DE3) [dcm]| NEB
AhsdS A DE3 = A sBamHlo AEcoRI-B
int::(lacl::PlacUV5::T7 gene1) i21 Anin5

AL832 BLR(DE3) with pAL832 plasmid; Kan" This study

AL833 BLR(DE3) with pAL833 plasmid; Kan" This study

AL840 BL21(DE3) with pAL840 plasmid; Kan" °

AL841 BL21(DE3) with pAL841 plasmid; Kan" This study

AL842 BL21(DE3) with pAL842 plasmid; Kan" This study

AL843 BL21(DE3) with pAL843 plasmid; Kan" This study

AL844 BL21(DE3) with pAL844 plasmid; Kan" This study

AL845 BL21(DE3) with pAL845 plasmid; Kan' This study

AL846 BL21(DE3) with pAL846 plasmid; Kan" This study

S. parasanguinis

FW213 S. parasanguinis parent strain 10

AL821 FW213 abpA::aphA3; Kan' This study

AL823 FW213 abpA::aphA3::pAL822; Kan', Em" This study

BYL31 FW213 srtB::emr; Em' This study

BYL32 FW213 srtA::emr, Em’ This study

BYL37 FW213 srtB::emr::pBYL37; Em', Kan' This study

AL829 FW213 srtB::emr::pAL828; Em', Kan’ This study

AL835 FW213::pAL834; Em’ This study

AL837 FW213::pAL836: Em’ This study

AL838 FW213 srtB::emr::pAL829; Em', Kan’ This study

AL839 FW213 srtB::emr::pAL831; Em', Kan’ This study

S. gordonii
Challis S. gordonii parent strain "

8




AL825 Challis srtB:: aphA3; Kan' This study
AL827 Challis sriB:: aphA3::pAL826; Kan", Em’ This study
AL831 Challis srtB:: aphA3::pAL830; Kan', Em’ This study
Plasmids
pGEM-T Commercial TA cloning vector Promega
pVPT-gfp E. coli & Streptococcus shuttle vector 8
pDL276 E. coli & Streptococcus shuttle vector 12
pET28a-sumo | E.coli expression vector with a SUMO tag 13
pSU21 E. coli cloning vector 7
pAL820 pGEM-abpA-aphA3 This study
pAL822 pVPT-abpA This study
pBYL16 pSU21-srtA-emr This study
pBYL17 pSU21-srtB-emr This study
pBYL37 pDL276-srtB This study
pAL824 pGEM-srtB(g) 2-aphA3 This study
pAL826 pVPT-srtB(g) This study
pAL828 pDL276-srtB(g) This study
pAL829 pDL276-srtB(c) This study
pAL830 pVPT-srtB This study
pAL831 pDL276-srtB(t) This study
pAL832 pET28a-abpA This study
pAL833 pET28a-sumo-sriB This study
pAL834 pVPT-abpA-gfp This study
pAL840 pET28a-sumo-abpAAC10aa 9
pAL841 pET28a-sumo-abpA(24-138aa) This study
pAL842 pET28a-sumo-abpA(139-207aa) This study
pAL843 pET28a-sumo-abpA-KK37/38A This study
pAL844 pET28a-sumo-abpA-YY132/133A This study
pAL845 pET28a-sumo-abpA-VL117/118A This study
pAL846 pET28a-srtB This study

1 g means this gene comes from S. gordoni CH1, ¢ means this gene comes

2 from S. aureus Col, t means this gene comes from S. pneumonia Tigr4
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Supplementary Table S2. Primers used in this study

Primer SequenceP

abpA-F1 GGGCACGTAAGTTAGCTGAGTT

abpA-R1 TGAATCAGGGATTTGACGAAGATAAAGGT

abpA-F2 CCTGAATTCCAAATACAGGTGCTGCTGCAGCAAATACTGCAAGAGCTG
abpA-R2 CTCGAATTCGTTGACAAAGACGGTAAAACAG

abpA-F3 ATCGTCGACATGAAAAAAGTTTTATTATCATCAGTAGC

abpA-R3 CATGGTACCAAATTATTTAACTGCGCTTGTTTTTGGA

abpA-F4 GCACCATGGCTATGAAAAAAGTTTTATTATCATCAGTAG

abpA-R4 ATACTCGAGTTTAACTGCGCTTGTT

abpA-dell CATGGTACCAAATTAACCAGCTTTAGCATCAGCC

abpA-del2 CATGGTACCAAATTAAGCTTTACCAGCTTTAGC

abpA-del3 CATGGTACCAAATTAGCTTGTTTTTGGAAGAGC

abpA-L/N CATGGTACCAAATTATTTAACTGCGCTTGTTTTTGGATTAGCTTTACCAG
abpA-L/R CATGGTACCAAATTATTTAACTGCGCTTGTTTTTGGACGAGCTTTACCAG
abpA-P/A CATGGTACCAAATTATTTAACTGCGCTTGTTTTAGCAAGAGCTTTACCAG
abpA-P/D CATGGTACCAAATTATTTAACTGCGCTTGTTTCATCAAGAGCTTTACCAG
abpA-K/E CATGGTACCAAATTATTTAACTGCGCTTGTTTCTGGAAGAGCTTTACCAG
abpA-K/L CATGGTACCAAATTATTTAACTGCGCTTGTTAGTGGAAGAGCTTTACCAG
abpA-T/A CATGGTACCAAATTATTTAACTGCGCTTGCTTCTGGAAGAGCTTTACCAG
abpA-T/S CATGGTACCAAATTATTTAACTGCGCTTGATTTTGGAAGAGCTTTACCAG
abpA-S/W CATGGTACCAAATTATTTAACTGCCCATGTTTTTGGAAGAGCTTTAC
abpA-S/G CATGGTACCAAATTATTTAACTGCCCCTGTTTTTGGAAGAGCTTTAC
abpA-S/R CATGGTACCAAATTATTTAACTGCCCTTGTTTTTGGAAGAGCTTTAC

abpA-K37/38AF

CTGCTGCATCACGCCATGAAACATATGCCGCTTGGATCAATTGGTTAGATGCACTTG

abpA-K37/38AR

CAAGTGCATCTAACCAATTGATCCAAGCGGCATATGTTTCATGGCGTGATGCAGCAG

abpA-H56AF CTTCTTTGATTTCTGCTTCAGCAGCTGCTACTTGAGTGTTAGCTT
abpA-HS56AR AAGCTAACACTCAAGTAGCAGCTGCTGAAGCAGAAATCAAAGAAG
abpA-Y114AF ATTTTTGTTGAAGAACTTGGATGGCACGGTTGCGAACTGTGTTGTATG
abpA-Y114AR CATACAACACAGTTCGCAACCGTGCCATCCAAGTTCTTCAACAAAAAT

abpA-VL117/118AAF

GCAGCTTCAATGTATTTTTGTTGAGCAGCTTGGATGTAACGGTTGCGAACTG

abpA-VL117/118AAR

CAGTTCGCAACCGTTACATCCAAGCTGCTCAACAAAAATACATTGAAGCTGC

abpA-Y132/133AF

TTAGCTTCTACAGCTGTTTCATCGGCGGCGTTACCTTGAGCTTTAGCAGCTTC

abpA-Y132/133AR

GAAGCTGCTAAAGCTCAAGGTAACGCCGCCGATGAAACAGCTGTAGAAGCTAA

abpA-VI38AF

CATTTGTACGGTTAGCTTCTGCAGCTGTTTCATCGTAGTAG

abpA-VI38AR

CTACTACGATGAAACAGCTGCAGAAGCTAACCGTACAAATG

AbpA-138aaR

ATGCCTCGAG TACAGCTGTTTCATCGTAGTAG

AbpA-24aaF

ATGCGGATCCCAAGGTGAAAACCCAAGTG

10




AbpA-139aaF ATGC GGATCCGAAGCTAACCGTACAAATGAA

u A W N -

abpA-207aaR GACACCTCGAGTTATTTAACTGCGCTTG
srtA-F1 GTCAAACGGACCAATGTAG
srtA-R1 CGTACATAATTTCCTCCTCAC
srtB-F1 GCACCTGTATTTGCACAAGG
srtB-R1 CTTCGTTTGCCCATCTTCG
srtA-F2 TGGGGGAGATCTATCTTCTAGCACAGCT
srtA-R2 TTTCTCAGCAGATCTCATTTCATTGAT
srtB-F2 CTCGACGGATCCCGTCATCAATGCCC
srtB-R2 GCAACGATGTTGAGGATCCTATTGCGTAAAC
srtB-F3 TTTGAGCTCTAATTAGCTCGAAACGAATATCA
srtB-R3 TTAGCATGCATTTCCTACAAATACTAGACATA
srtB-F4 ATACGTCGACATGAAAAGAGCTGAGA
srtB-R4 CTAAGGATCCTTGTTGACCACGTGTT
srtB-F5 ATCGGATCCATGAAAAGAGCTGAGA
srtB-R5 AATCTCGAGTTATTATTGTTGACCA
srtB-Flg ¢ AGTTTTATTGTCAAGCGTG
srtA-Rlg ATAAACAATCCAGCGC
srtB-F2g ATCGGATCCTCTTATTTGGAGCCTT
srtB-R2g CATGGATCCATGGGCTTGGTTATTG
srtB-F3g ACCGTCGACATGAGTCAAAATGCTA
srtB-R3g TCAGGGGATCCCTATCTAGTAGGAGTATAT
srtB-Fdg AGTGCATGCGATGAGTCAAAATGCTA
srtB-Ré4g TCTGAATTCCTATCTAGTAGGAGTA
srtB -Flc ATTGCATGCAGATGAGAATGAAGCGATTTTT
srtB-R1c ACTGAATTCCTAACTTACCTTAATTATTTTTG
srtB -F2c¢ AGTGGATCCATGAGAATGAAGCGATTTTT
srtB-R2c GATGAGCTCTTATTAACTTACCTTAATTATTTTTG
srtB-F1t ATTGCATGCAGATGGCGGTAATGGCGTATCC
srtB-R1t ACTGAATTCCTACTGTTGTCCATCCTCCACCT
srtB-F2t AGTGGATCCATGGCGGTAATGGCGTATCC
srtB-R2t GATGAGCTCTTATTACTGTTGTCCATCCTCCACCT
a Restriction sites are underlined.
b g stands for S. gordoni CH1, c for S. aureus COL, t for S. pneumoniae
Tigrd

11




Supplementary Table S3.

Summary of mutagenesis at the C-terminal domain of AbpA.

Mutations Sequences Description Amylase binding
WT KAGKALPKTSAVK +
Del1(205-207) KAGKALPKTS -
Del2(200-207) KAGKA -
Del3(195-207) - -
200L/N KAGKANPKTSAVK Hydrophobic/uncharged -
200L/R KAGKARPKTSAVK Hydrophobic/Hydrophilic -
201P/A KAGKALAKTSAVK  Hydrophobic/Hydrophobic -
201P/D KAGKALDKTSAVK Hydrophobic/Hydrophilic -
202K/E KAGKALPETSAVK Hydrophilic/Hydrophilic +
202K/L KAGKALPLTSAVK Hydrophilic/Hydrophobic -
203T/A KAGKALPKASAVK Uncharged/Hydrophobic -
203T/S KAGKALPKSSAVK Uncharged/Uncharged -
204S/W KAGKALPKTWAVK Uncharged/Hydrophobic +
204S/G KAGKALPKTGAVK Uncharged/Hydrophobic +
204S/R KAGKALPKTRAVK Uncharged/Hydrophilic +

12
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S. australis ATOC700641 AbpA (1) MKKGDKTMERULESSVAREAVEARRADVERQGEND —-NASNQ-—-—- -LIQKKY VSERDVA DEANAQVAREDAEIR AEVATQR SUVARQA TENABKD YTGHDED VKLARBQEDEDRVY
S. cristatus ATOCS1100 AbpA (1) —————— - HREWVESEVVALSLEAVAL DA BAENPIN - —~GGANT PGAYD SREAYENQTEFVNG RKANE YV GGHQINVDA TASQDR AVVERKK ALDAVEGGS————— HLYGEKKARYESAL
S.infantis SK1302 AbpA (1) —————- - MREV LI SUAALAVE SARA DVEAQGEND | —-ASSNQ-———— - LIQKKYVSERDIADQAYAYVEAKEPEDIA AAVEKED SUTARRAELAKAQA IVGHTHE KAVATAK ANLDEVL
S. peroris ATOC700780 AbpA (1) —————- -MREVLE S SUARTIAVE TARAPVEAINTGQ ——-ENSAD -DN----ATSLTGADVFTGOEYG LT
S. vestibularis F0396 AbpA (1) —————-] - SRRV LE T S22 vEAVEARGTQUERQGEND -~ KNSRQ-——-- ~LTQRSY VSWADAR AEANAQU DAHSADIA BEAQNDE TVKAARN ALAQAQD TVGHNHE SDVAARQ SKYDEAL
i ———— | “ ) E‘i@ wE)
(121) 121 130 sk I1.40 *so l1.60 180 200 lno l22() 1230 240

S. parasanguinis FW213 AbpA (104) NEAYNTVRNRYIQVLQQKY TEARRAQGNYY - DETAVEANRTNEQRIAD D TKAQTERDVTVIK DENGNYV VRDEKGNV VATVORDGK ————— - TVRADAKAGKA— ————

S.parasanguinis ATOC15912 AbpA (104) NEAYNTVRNRYIQULQQKYIEABKAQENYY--DETAVEANRT NEQRIADDIKAQTEKDVTVIK DENGNYV VKDEKGNVVATVDKDGKE————— ~TVKADAKAGKE-- LOKISEVE

S. gordonii CH1 AbpA (100) NNAFNAVRNKYVQQFQATYNNATEQEGKTY IQGET PEQANARYLKRVGAANN-OND AREDKG- —-ATTPA SKEEAKKSEARAKNAG

S. sanguinis 5K36 AbpA  (89) NKVLVIGEG----ESANADQPSVAPSTTDRSTEAY SAAPYSTASSSVPT FPAPSQS SAASSSA VGKKKAK KSENKAKKAPEAKEENK

S. salivarius 5K126 AbpA  (54) QABKDGLNNVDADS TKQKFEDAGEHIEPKR-—DANG-—————————- NI----IKDEFWVTDKANAN-KDAKEEAKAVKAREKKA D A

S. australis ATOC700641 AbpA (111) NEAYNTVRNRYIQVIQQKYREABQROGNYWN-DPTGVEDNKPNPTRIZEDIKAQTGKDVIVTT DERGNVY VKDEKGNY IGTVDRN GN-————— LVKADAKA—————————-]

S. cristatus ATOC51100 AbpA (105) NDARNAVRNAKIKE SQTTYNTADKKQGS Y¥ TLNET PEQKNRR YEEEHGVKNNQAGDKATDKAG DKGTTPA SKEEAZMT ESKAGKA GK———————— —-DAKAGQ-—-KARGK]
S.infantis SK1302 AbpA (104) ADATNSQRNRAIQYLOETYRNAAKAQGNYWN-DPTGVEDNKPNPTRIAE DQANQTG TARSANQ TG-TAAS ADQARADQARTKPED GKPGAADQAKKADA ARKKE

S. peroris ATCC700780 AbpA (54) QYGKDGLNNVDAES TKDKFKAAGETVEPKL--DENG------————-KA----IDPGEFVVKD2 PKADAKD AKADVKADKKADAKDAKK ARRAD

S. vestibularis F0396 AbpA (104) SNATNAVRNKYIQKFQQTYVDARKAEGRYY--NESGVEANRT NDQRIEDDLIAN-GKKAANDK AEAKTAP SKEDMKKAQTSAEKVKKAEAKS KARKENK AGSKAEART———
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C terminus of AbpA
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S.aureus STA (1) ——-—-———————-MKKWINRLMTIAGVV LILVAAYL FAKPEIDNYLHDKDK -D----EK TEQYDKNVKEQASKDNKQQAK PO TPKDKSK VAGY TET PDADIKESW Y PGEATPEQENRGVS

S.aureus S8 (1) —-—-———————-MRMKRFLTIVQILLVV IIIIFGYK IVQTYIEDKQER--~ AN----YEKLQQKFQMIMSKEQAEVRPQFES LEK INKD TVGH IKLS GTSLNYEW LQGK TNEDYENLDEE

S. parasanguinis FW213 S8 (1) —-MNEMKRAEKKASNKLVGIMIALARVYVIVAGEIF FNPFGGGK SSSTAKKTTS--TSSTKQARKY EPSQEEKD YLKNREAQ LTAVNPE TIGYVYAD GTELDESWVQTTONE TYENKTED

S. parasanguinis ATOC15912 SB (1) ————- MKRAEKKZ SNKLVGIMIALARVYVIVAGE IE FNPFGGCK SSSTAKK TTS--TSSTRQARKY EPSQEEKD YLKNREAQ LTAVNPE TIGYVYA D GTELOEDW VQTTONE TYENKTED
S. gordonii CHL SnB (1) -MSQNAKRQTKKAPNKNLKLFGALLGIIVVAVAARMLIFNPFKSAPKSNTTASTSQUIK SSTKNTY QPSKEEKE YLAKREADLKAINSE AIAYVYAD GTKLOESW VQTKONS TYLOKTEE

G. haemolysans ATCC 10379f SnB (1) ——-—————————— -MKKVENFKKIFSILLLATALVI SAVFVAGC SODKGTS SNT-————— SSKATY TVSKEEKD YLSKRESE LSKTNNE TVAYVYA D GTQLOESW VOTNONE TYEDKTEE

S.infantis 5K1302 S8 (1) MREEKMSRRSTTKKSPITKIIASIVAVA IVALGGFE IYKSFLAPSGDKLN---DAKVTQEAPKQTY TASQEEKE YLANKFKG LLATNSE TVGYVY IR GTQLOESWVOTTONATYEDKRED
S. peroris ATOC700780 S8 (1) MREKMMSEHSRIKKSPIGKIIASILTFUVIVFGGFEVYNSFLAPKSOKQNNVTDVKVAQEAPKQTY TVSAEEKE YLANKFKG LLATNSE TVGYVY TP GTQLOEBWVOTTONA TYEOKTEE

S. salivarius SK126 SnB (1) ————- MSNHNRKS TGSRKKLI AGISALV IAALA-IFLGFQFMSP TASSSNG ——VKSVLT TKKANTY KVSDEEKA YLKNKEDG LEATNPD TIAYVYA D CTKLOEDWVOTTONS TYEOKTED
S. vestibularis F0396 St (1) ————— MGSHNRKS TGSLKKLIVGISALY IAALA-IFLGFQYMSPKASSSNG —-VKSALT TKKASTY KISDEEKS YLKNKEDG LTATNPD AIAY T¥A D GTQLOESWVOTKINS TYROKTEE
S. australis ATOC700641 SnB (1) ——--—MKRAEKKASNKLTGIMLALARVVVIVAGE IFFNPFGGGK SSHTAKKTTS—-TSS TRQUAKY EPSQEEKE YLANREAQLTSUNPE AIAYVYADGTELCESWVOTGONATYEOKTED
S. cristatus ATOCS1100 SnB (1) ————- MRRRROKRQOKNWKIFGGLGALF VAILAGIFLLOQUNSSN-————— SARKSSTSQLGKVTY TPSKEEKE YL TNRENG LKA INPE TVAYVY2 D GTELDESWVOTGINS TYEOKTEE
S. sanguinis SK36 StB (1) -—--MQEKDRSQASNKKQLFVVGICLLL IVLVIFSVFYAFRSSASGSKLRV SHPSRIET SSSSASS ——SQTEKD YLAERFAK LKSUNSE TIGYVY2ADGTQLOESWVOTKONE TYHLKTFE
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S.aureus SrtA (103) FAEE----—-——--—-NESLDDQNISIAGETFIDR- - ENYQETNLKARKK - ———GSMVY FKVGNET REYKMTSIRDVKPTOVEVLOE—— 0— KGKD

S.aureus SntB (102) REHR-RKGSIEMDFRNELKILNHENTIVEEHVE-—--ONTMEDVLEDYLKQSFYEKHKI TEFONKY GRYQLQUF SAYKTTTKONY IRTD FENDQDYQQFLDETKRKS-VINS DVNVTVKD

S. parasanguinis FW213 SnB (117) GENEPIMGTVEMDTONKKDESDRL SEARGSKVADERMENDUNFYDKQDYEDQHPYVVIET PDREYYYEAMCLYIVEED TAFYRTS FTDOKDET TQLKKVYE DGQTKNDNIK IKASH

S. parasanguinis ATCC15912 SrB (114) GGNEPIMGTVEMDTCNKKDESDRL SKVADHERMENDVNFYDKQDYFDQEPY VVIET PDREYYYEAMCLYIVEED TAFYRTS FTDOKDET TQLKKVYE DGQTKNPNIKIKASH
S. gordonii CH1 SntB (120) GGENER YMGTVEMDTONKKDESORL SKVAONRMEND VNFYONQEFFDQHEKY VVVET PEREFYYEAMGLUTVEEE TAFYRTS FDGOKDET DQLKSIYE ASRTKNKDITVKASH

G. haemolysans ATCC 10375f S8 (101) GEHVEYLGTVEMDMONKKDEHDRL GSKVGOHRMEND VNYYOKQEYMOKEK UV IETPERKYYYEAA FLTIVPET TSFYRLD FENDEDFLNQLTNVKK DAATKND SVQLKGND
S.infantis SK1302 SntB (118) GUNEPLMGAVEMDADNKKDESDRL SKV PDHRMEKDVNY F SROEYFOER DY VVIETPERKYYYEAV 2MI TUPEE TAFYRTS FDDOADFEKQINI TYD TAEVKKPNVKVSEKD

S. peroris ATOC700780 SrtB (121) GVHQPLMGTVEMDADNKKDESDRL SKV POERMEKDVNY FSSQDYFEKHPY VUIETPEREYYYEAT AVVIVEET TAFYRTS FADDADFEKQLTATYDEAKVRKDNVKVSEKE

S. salivarius SK126 SnB (113) GENVEYLGTVEMDTONKKDESORL SKVADSRMENDVNYY SDQ SFEDKEKY VVIETBORKYYYEAL 2MUIVEED TAFYRTS FESOKDFK QQLDI TYDQASVKNKDLKVNASH

S. vestibularis F0396 SrtB (113) GGNEPLFGTVEMDMONKKDESORL RGSQVEDHRMENDVNYY SDQ SFFONHKY VU IETPQREYYYEAL EMUTVPED TAFYRTS FKOOKDFKEQLDI TYN TADVKNKDLKVSASH

S. australis ATOC700641 SrtB (114) GGNEPIMGTVEMDTONKKDESDRL RGSKVEDHRMEND VNFYONQEYENQEPY UV IETPERKYYYEAMGLVIVPET TAFYRTS ESOOEEFT SQLRNIYE AARTKNPNIKINASE

S. cristatus ATOCS1100 SnB (110) GGNEPR YLGTVEMDTENKKDESDRL SQVGOHRMEND VNYYOKQEYLOKEKY VVIET PERKLYYEVMGLYIVEEE TAFYRIK FDDOKDFE TQLKNIYE AARTKDOKIKTRASH

S. sanguinis SK36 SnB (115) GKQEP YMGAVEMDKONHKDESDRL SKAGOHRMEND VNYYORQDYFOKERY VVIET PERKYYYQRMGLYIVEEE TAFYRTE FKDOEDET TQLRNIYE AARTKDPEMKTKASH

(241) 241 250 260 270 289

S. aureus SrtA (177)

S. aureus SnB (216)

S. parasanguinis FW213 SnB (237)

S. parasanguinis ATOC15912 SnB (234)
S. gordonii CH1 SnB (240)

G. haemolysans ATCC 10379f SnB (221)
S. infantis SK1302 SnB (238)

S. peroris ATOC700780 S8 (241)

S. salivarius SK126 SntB (233)

S. vestibularis F0396 S8 (233)

S. australis ATOC700641 SnB (234)

S. cristatus ATOCS1100 SrtB (230)

S. sanguinis SK36 SntB (235)
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