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Fig S1 Impact of rafX gene deletion on WTA-PG banding pattern in the genetic backgrounds of TIGR4
(Serotype 4), CMCC (B)31203 (Serotype 3) and S. mitis W1. Pneumococcal cells were then lysed by
incubating the cultures at 37 <C for 30 min in the presence of 0.4% sodium deoxycholate; Whereas S. mitis
cells were digested with 300 U/ml mutanolysin (Sigma-Aldrich) and 5 mg/ml lysozyme (Sigma-Aldrich) in
50 mM Tris buffer (pH 7.5) at 37 <C for 4 hours. TA samples were separated on 10% SDS-PAGE gels and
immunoblotted with monoclonal mouse anti-P-Cho IgA (TEPC-15). 1, 2 and 3 denote wild type strain,
ArafX mutant, and complemented strain, respectively. 3* denote R6 ArafX mutant was ectopically
complemented with SM12261 0467 from strain S. mitis NCTC12261. The S. mitis W1 Asmi0513 mutant
was constructed by insertion-duplication mutagenesis as described elsewhere (1). Briefly, the internal rafX
fragment was PCR amplified with primers Wuk13 and Wuk14. The resulting DNA fragment was cloned into
plasmid pEVP3 after enzyme digestion to generate plasmid pYYB13. This plasmid was then used to

transform S. mitis W1 following protocols to transform S. pneumoniae (2).
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ATTTTTGACTTG!
ATTTTTGACTTG!
ATTTTTGACTTG!

GCTCTCT 1200
GCTCTCT 1200
GCTCTCT 1200

GCCTTTATCTATCTTICCTTA
GCCTTTATCTATCTTTICCTTACAG
GCCTTTATCTATCTTICCTTA

GG

IACQeATTTTATTAG
IACQeATTTTATTAG
ILCATTTTATTA

TGTCTICTGTTGCTCCTGTITICGCTTG
TGTCTICTGTTGCTCCTGTITICGCTTG
TGTCTICTGTTGCTCCTGTITICGCTTG

Contig\ST271_ C
Contig\ST89_ C

|
)
)
[n]

1]
]

Contig\ST280_ C

17
18

19

Contig\ST320__ I ATCCTTTTITGG TCTTTATATTGATA > 1050
Contig\ST2296_ 1 ATCCTTTTTGE - - ATCC 73 3 TCTTTATATTGATA - 1050
Contig\ST242_ I_ ATCCTTTTTGE - 3 TCTTTATATTGATA - 1050
Contig\ST876 I " > ATCCTTITTGGG! TCTTTATATTGATA " 1050
Contig\ST90__ nrc.crrrrr,,,r; GICTITATATTGATA 1050
contig\ST81_ T 1 BATCCTTITTG CTCTTATCCTCGEA GICTITATATTGATA 1050
contig\ST2754__I ATCCTITITGS CTCTTATCCICGE! GICTITATATTGATACGATTC 1050
Contig\ST320 I BTCCTTTTITGE 2 CTCTTATCCTICGE GICTITATATTGATA 1050
Contig\ST902_ I_ GCARRATCCTTTITGG crcrmrccrcss TCTTTATATTGATA 1050
Contig\sTeo I_1 AGCARRATCCTTTITGE CTCTTATCCTCGGA TCTITATATIGATA - 1050
Contig\ST271_ I_ AGCARRATCCTTTITGE CTCTTATCCTCGGA 1050
contig\ST271__I_ AGCARAATCCTTTITGE CTCTTATCCTCGGA 1050
CDSCig\STﬂllZil AG ATCCTTITTGGG! #ACTCTTATCCTCGGA' 1050
Contig\ST3173_ I > > BTCCTTTTTGGGH 2 CTCTTATCCICGGR 1050
Contig\5T3263_ I BTCCTTTTTGGGH 2 CTCTTATCCICGGR 1050
Contig\D38 BTCCTTTTTGGGH 2 CTCTTATCCICGGR 1050
Contig\ST271_ C_ rccrrrrrr;r; 2 CTCTTATCCICGGR 1050
Contig\sTea C_5 GCARRATCCTTTITG 62, CTCTTATCCICGER 1050
Contig\ST280_ C_ AGCARBATCCTTTTTG 62, CTCTTATCCICGER 1050
contig\ST338__C_ AGCARBATCCTTTTTG 62, CTCTTATCCICGER 1050
Contig\sTeo_C_5 AGCARBATCCTTTTTG 62, CTCTTATCCICGER c TCTITATATIGATACGATIC 1050
CDStig\STElTEic AG ATCCTTITTG B ACTCTTATCCTICGGA ACAGTCTITATATTGATACGA b 1050
Contig\ST8781_C ATCCTTTITG 2 CTCTTATCCICGGR GICTITATATTGATACGATTC 1050
Contig\ST2754_C ATCCTTTITG 2 CTCTTATCCICGGR GICTITATATTGATACGATTC 1050
Contig\5T89_C 5 ATCCTTTITG 2 CTCTTATCCICGGR GICTITATATTGATACGATTC 1050
Contig\ST242_ C_ ATCCTTTITG 2 CTCTTATCCICGGR TCTITATATTGATAC > 1050
Contig\ST320__C_ ATCCTTTTTGE 62, CTCTTATCCICGER 1050
Contig\ST6791_C ATCCTTTTTGE 62, CTCTTATCCICGER 1050
Contig\ST4745_C - > ARRATCCTTTITGE 62, CTCTTATCCICGER 1050
Contig\sST4113_C ATCCTTTTTGE 62, CTCTTATCCICGER 1050
Contig\STa876__C_ chrrrrrs A CTCTTATCCTCGGR 1050
Contig\TIGR 4 ACTCTTATCCTCGE: 1050
Consensus a
Contig\ST320_ B8 ATTTTATTAGTINTGTICTICTGTTGCTCCTGITCGCTTE GCCTTTATCTATCTTICCTTACAGTGGTIGE ATTTTTGBCTTGGCTCTCT [iiiete)
Contig\ST2296_ 1 GEEIAQEATTTTATTAGTIMTGICTICTEITGCTCCTGTICGCTTE rrsccrrmrcmrcrrrccrmc GTGETIGC ATTTTTGACTTGGCTCTCT it
[TV - E - S ;A (Je AT T T TAT TAGTIN TGTCTICTGT TGCTCCTGITCGCTTG, ccrrmrcmrcrrrccrm GTGGTIGC ATTTITGACTTCGCTCTCT [EEGL]
[T RN e 5 A (Je AT T T TAT TAGTIN TGTCTICTGT TGCTCCTGITCGCTTG: ATTTITGACTTCGCTCTCT [EEGL]
Contig\sTeo__I_7 GEEIAQEATTTTATTAGTIMTGICTICTEITGCTCCTGTICGCTTE ATTTITGACTTCGCTCTCT [EEGL]
contig\sTel_I_1 GEEIAQEATTTTATTAGTIMTGICTICTEITGCTCCTGTICGCTTE :4 Mrrrrmcrrrrcrcrcr 1200
contig\ST2754__I GGOEAQEATTTTATTACTIRTGTCTTCTGTTGCTCCTGTTCRCTTEN GCCTTTATCTATCTTICCTTA AATTTTTGACTTGGCTCTCT [
[eERCE RNk A R T ;i (e A TTTTATTAGTIN TGICTICTGTTGCTCCTGTICGCTTG GCCTTTATCTATCTTICCTIACAG G ATTTTTGBCTTGGCTCTCT [itets)
[NV L T ;i A (e A TTTTATTAGTIN TGICTICTGTTGCTCCTGTICGCTTG GCCTTTATCTATCTTICCTTA! G ATTTTTGBCTTGGCTCTCT [itets)
Contig\5T80_ T 1 GGEIAQEATTTTATTAGTIMTGTCTICTGTTGCTCCTGTICGCTTR GCCTTTATCTATCTTICCTTA! G ATTTTTGBCTTGGCTCTCT [itets)
[T RN b ER S T ;L CJe AT T T TAT TAGTIM TG CTICTETTGCTCCTGTICGCTTG GCCTTIATCTATCTTICCTTACE G ATTTTTGACTTGGCTCTCT it
[T RAN i N A 5 A (Je AT T T TAT TAGTIN TGTCTICTGT TGCTCCTGITCGCTTG, GCCTTIATCTATCTTICCTIA G ATTTITGACTTCGCTCTCT [EEGL]
Contig\sT4112_ I GEEIAQEATTTTATTAGTIMTGICTICTEITGCTCCTGTICGCTTE GCCTTIATCTATCTTICCTTACA G ATTTITGACTTCGCTCTCT [EEGL]
Contig\ST3173__I GEEIAQEATTTTATTAGTI TGICTICTEITGCTCCIGTICGCTTE GCCTTIATCTATCTTICCTTACA G ATTTITGACTTCGCTCTCT [EEGL]
Contig\ST3263__I GEEIAQEATTTTATTAGTIMTGICTICTEITGCTCCTGTICGCTTE :4 GCCTTIATCTATCTTICCTIA G Mrrrrmcrrrrcrcrcr 1200
Contig\D38 GGOEAQEATTTTATTACTIRTGTCTTCTGTTGCTCCTGTTCRCTTEN GCCTTTATCTATCTTICCTIACAG G AATTTTTGACTTGGCTCTCT [

T

T

GT

T

o
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contig\5T338__ C_ GEOMACs ATITTATTAGTI@TGICTICTGITGCTCCTGITICGCTTG GCCITIATCIATCTITICCTIACAG G AITTITGACTTGGCICICT 1200
Contig\ST90_ C_S (ele] TGICTICTGITGCTCCTIGTIICGCTTG. GCCITIATCIATCTTICCTIACAG G AITTITGACTTGGCICICT 1200
Contig\ST3173_ C efe] B TGICTICTGITGCTCCTGTIICGCTTG GCCITTIATCIATCTITICCTIA G AITTITGACTTGGCICICT 1200
Contig\ST8781_ C (ele] TGICTICTGTTGCTCCTGITCGCTTG: GCCITTATCTATCTTICCTIACA G ATTTITGACTTGGCICTCT 1200
Contig\5T2754_ C efe] TGICTICTGITGCTCCTIGTIICGCTTG. GCCITTATCIATCTITICCTIAC G FATTTTTF‘ACTTFF‘CTCTCT 1200
Contig\5T99 5 GG TGTCTICTGTTGCTCCTGTITICGCTTG GCCTTTATCTATCTTICCTTAC G IATTTTTFHCTT;;CTCTCT 1200
Contig\5T242_ C_ GG TGTCTICTGTTGCTCCTGTITICGCTTG GCCTTTATCTATCTTICCTTACA! G ATTTTTGACTTGGCTCTCT 1200
Contig\5T320 C_ GG TGTCTICTGTTGCTCCTGTITICGCTTG GCCTTTATCTATCTTICCTTA G ATTTTTGACTTGGCTCTCT 1200
Contig\5Té791_ C GG TGTCTICTGTTGCTCCTGTITICGCTTG GCCTTTATCTATCTTTICCTTACAG G ATTTTTGACTTGGCTCTCT 1200
Contig\5T4745_ C GG TGICTICTGITGCTCCTGIICGCTTG. GCCITIATCIATCTITICCTIACAG G AITTITGACTTGGCICICT 1200
Contig\ST4113_ C (ele] TGICTICTGITGCTCCTIGTIICGCTTG. CCTTTATCTATCTTTCCTTA G AITTITGACTTGGCICICT 1200
Contig\ST876__ (ele] TGICTICTGTTGCTCCTGITCGCTTG: G ATTTITGACTTGGCICTCT 1200
Contig\TIGR_4 G TGTCTTCTGTTGCTCCTGTTCGCTT;FA FAFATTTTTV‘ACTTFF‘CTCTCT 1200

Consensus

Contig\5T320 GCTTTATTITCTTGCTA 1331
Contig\5T2296_ T FGCTTTATTTTCTT CTA 1331
Contigh\5T242 T GCTTTATTITCTTGCTA 1331
Contig\5T876__I_ GCTTTATTTTCI'U‘CT GTTFATG 1331
Contig\ST90_ I_7 GGCITIATTITCITIGCIAGITAIG 1331
contig\sST81_ I 1 GGCITIATTITCITIGCIAGITAIG 1331
CDntlg\STZ"Sﬂ_I GGCITIATTITCITIGCIAGITAIG 1331
ContighsT320_ I_ GGCITIATTITCITIGCIAGITAIG 1331
Contig\5T802_ T FCTTTATTTTCTTFCTIAGTTRTG 1331
Contig\5T80_ T 1 GCTTTATTITCTTGCTAGTTATG AGTATTCCATTG! BTCTTCTA 1331
Contigh\5T271_ I GCTTTATTITCTTGCTAGTTATG AGTATTCCATTG! BATCTTCTACH 1331
contig\5T271_ T GCTTTATTITCTTGCTA TTFATG BTCTTCTA 1331
Contig\5T4112_ T GCTTIATTTITCTIGCTA BTCTTCTA 1331
Contig\ST3173_ I F‘CTTTHTTTTCTTF‘CT GTTFATE ATCTICTR 1331
ContighST3263_ I GGCITIATTITCITIGCIAGITAIG FATCTTCTA 1331
ContighD39 GGCITIATTITCITIGCIAGITAIG 1331
ContighST271_ C F‘CTTTHTTTTCTTF‘CT GITAIG 1331
Contig\ST99_ C S CITIATTITCIIGCIA 1331
Contig\5T280  C_ GCTTTATTITCTTGCTAGTTATG AGTATTCCATTG! 1331
contig\5T338  C_ GCTTTATTITCTTGCTAGTTATG AGTATTCCATTG! BTCTTCTA 1331
Contig\5T80_ C S CTTTATTTTCTTGCTIAGTTFATG AGTATTCCATTG! BTCTTCTACH 1331
Contig\5T3173__C GCTTTATTITCTTGCTA BTCTTCTA 1331
Contig\ST8781_ C V‘CTTTATTTTCTTV‘CT GTTFATE ATCTICTR 1331
Contig\ST2754_ C GGCITIATTITCITIGCIAGITAIG 1331
Contig\ST99_ C_S GGCITIATTITCITIGCIAGITAIG 1331
Contigh5T242_ C_ F‘CTTTHTTTTCTTF‘CT GITAIG 1331
Contig\ST320_ C_ CITIATTITCIIGCIAGITATG 1331
Contig\5Té791_ C GCTTTATTITCTTG CTIAGTTIATG 1331
Contig\5T4745_ C GCTTTATTITCTTGCTA 1331
Contig\5T4113_ C FGCTTTATTTTCTTGCT 1331
Contig\5T276__ FGCTTTATTTTCTTFCT AGTATTCCATTG! 1331
Contig\TIGR_4 LG’ TATTCCHTTG LG 1331

Consensus

Fig S2 Conservation of rafX gene among clinical isolated strains by sequencing. The underlines indicate the

initial codon of TTG and the terminal codon of TAA.
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Fig S3 Banding pattern of WTA-PG from R6 ArafX mutant following digestion with enzymes. The enzymes
(mutanolysin plus lysozyme) digested R6 ArafX cells were sedimented after a 2-h digestion and aliquots of
the supernatants were incubated at 37<€ with shaking for another 1, 2, 4 and 8 h. TA samples were separated

on 10% SDS-PAGE gels and immunoblotted with TEPC-15.

BDownload v Graphics Sortby: [E value [=]

gi|15600192|ref[INP_253686.1| O-antigen ligase, WaalL [Pseudomonas aeruginosa PAO1]
Sequence ID: Icl|10625 Length: 401 Number of Matches: 2

Range 1: 264 to 322 Graphics ¥ Next Match » Previous Match
Score Expect Method Identities Positives Gaps

18.9 bits(37) 0.28  Compositional matrix adjust. 15/63(24%) 29/63(46%) 7/63(11%)
306

RafX Query 266 RISINDAGMALFKQNPFYGEG---PLTYWHSYPRIHAPYHEMAMSLYIDTILSYGIVGTI 322
RIN + +P+GG P+ +S +4 HH+ + + + GI4G +

Waal Sbjet 264 RPEIWADALRQISEHPYLGHGYDHPMRIVLSNGMLLA----DPHNIELGVLFAGGIIGLL 319
303
Query 323 i.l.z 325
Sbjet 320 LWY 322

Fig S4 Alignment of S. pneumoniae RafX with P. aeruginosa PAO1 Waal using BLAST database. RafX

contains a H306 residue which is structurally equivalent to the H303 residue of P. aeruginosa PAO1 Waal.
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FIG S5 Growth curve of bacteria grown in the indicated media. Bacteria were grown in C+Y medium at
37<C, and media for D39 ArafX mutant were supplemented with the indicated concentrations of MgCl..

Absorbance measurements were taken every 1 h using a 722s Spectrophotometer.
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FIG S6 LytA expression was not influenced by rafX deletion. (A) Pneumococcal bacteria harvested at
mid-exponential phase, and the total amounts of LytA in bacterial lysates of pneumococcal strains were
determined by Western blotting with polyclonal mouse anti-LytA serum. M denotes ArafX. (B)
Fluorescence-activated cell sorting analysis was performed to show surface-exposed LytA in the wild type
R6 strain and the ArafX mutant. Bacterial cells were treated with mouse antisera against LytA recombinant
protein (anti-LytA antibody, dilution 1: 100) in blocking buffer (5% fatal bovine serum, 1 <PBS) for 60 min
at 37<C. Con indicate that R6 strain was incubated with normal mouse serum. The bacterial pellets were
washed three times with PBS and incubated with goat anti-mouse IgG-PE secondary antibodies at 1: 200

(Santa Cruz Biotech) for 60 min at 4<C.
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