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Table S1. S. pneumoniae strains used in this study.

Strain Description (Sequence type) Source/Reference

D39 Capsular serotype 2 (595) NCTC 7466 

D39::Δfhs fhs deletion mutant of D39 [SpecR] Present study

WCH16 Capsular serotype 6A clinical isolate (4966) Women’s and Children’s Hospital, 
North Adelaide, Australia

WCH16::Δfhs fhs deletion mutant of WCH16 [SpecR] Present study

WCH43 Capsular serotype 4 clinical isolate (205) Women’s and Children’s Hospital, 
North Adelaide, Australia

WCH37 Capsular serotype 33 clinical isolate Women’s and Children’s Hospital, 
North Adelaide, Australia

WCH163 Capsular serotype 35F clinical isolate Women’s and Children’s Hospital, 
North Adelaide, Australia

ΔabcT abcT deletion mutant of WCH43 [EryR] Present study

ΔadhC adhC deletion mutant of WCH43 [EryR] Present study

ΔcbpI cbpI deletion mutant of WCH43 [EryR] Present study

Δfhs fhs deletion mutant of WCH43 [SpecR] Present study

ΔglpO glpO deletion mutant of WCH43 [SpecR] Present study

ΔptsGal ptsGal deletion mutant of WCH43 [SpecR] Present study
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ΔspxB spxB deletion mutant of WCH43 [EryR] Present study

ΔvgcL vgcL deletion mutant of WCH43 [SpecR] Present study

glpO + ptsGal Double glpO and ptsGal deletion mutants of WCH43 [EryR+ SpecR, respectively] Present study

glpO + vgcL Double glpO and vgcL deletion mutants of WCH43 [EryR+ SpecR, respectively] Present study
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Table S2. Primers used in this study.

Primers for real 
time RT-PCRA

Sequence (5’→ 3’)

16S F AAGCAACGCGAAGAACCTT

16S R GTCTCGCTAGAGTGCCCAAC

abcT F TTTGTGATGAACCGACTGGA

abcT R GCACCACATCCTTGACACTG

adhC F TGTTCAAAAAGGGGACAAGG

adhC R CACGCACCTTGGTAATTCCT

cbpA F GTGTTGGAGTAGCTAGTGTAGTTG

cbpA R TCAACTATTTTATTCAAATACTCGTTC

cbpI F ATGGTTCTACTTTGACGGCTCAGGAGC

cbpI R TACCCATTCACCATTACCATTTACACG

fhs F CTGTTGGTCTTGGTGGTCCT

fhs R ACCCTCAACCTGCAAATCAC

glpO F TCCATCTGCAGTTTCTCGTG

glpO R TTTGCTGGGTTCAATTCTCC
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ply F GATGGCAAATAAAGCAGTAAATGACT

ply R GCTACTTGCCAAACCAGGCAAATC

prtA F GTTGGAGAGGCCAAAAACAA

prtA R CCATGTTCTCCACCAATTCC

pspA F CAAGTCTAGCCAGCGTCGCTATCT

pspA R GAACAACAAGCGCCACATCATTC

ptsGal F TGATTCCTCACACAGATATTGTTCA

ptsGal R CCATTTCCTGTGAAGAAGTCCAT

sodA F GCATTTGCACCATGACAAAC

sodA R AGGCTGCTTGGAATTCTTCA

spxB F CAACATGTGCTACCCAGACG

spxB R CGAGCATCGATGACAACAGT

vgcL F ATTGAAAAGGGCTTCCACCT

vgcL R ACCAGTTGAGGGACATGAGG

Primers for 
constructing 
mutantsA

Sequence (5’→ 3’)
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abcT Flank F CGGACTATCACTTAAATGTCAATCT

abcT Ery F TTGTTCATGTAATCACTCCTTCATCAAACAAATTATACTCCTCGAAAATC

abcT Flank R TGAAGTTCCCTCCAAGCCACCAG

abcT Ery R CGGGAGGAAATAATTCTATGAGGCGAAAAACTTATTGGAAGGACTTA

adhC Flank F GAATGAGAAATATGAAGGCAAAATATG

adhC Ery F TTGTTCATGTAATCACTCCTTCTCATTTCATTCACTGAATTCACGCT

adhC Flank R TGCTCTTTTTCAAACTTGAGGTC

adhC Ery R CGGGAGGAAATAATTCTATGAGAGGAGTTTTAGAACTCTATTCGTTTT

cbpI Flank F GCGGGTCGTATTGCAGGTGCG

cbpI Ery F TTGTTCATGTAATCACTCCTTCGGTTAATTAGCGACTCATAGTGAC

cbpI Flank R CGGGTCCTTGTGTACCTTTGGT

cbpI Ery R CGGGAGGAAATAATTCTATGAGATAGGTAAAGCATTCATCTTACTTAG

glpO Flank F TGGCTGAAAACGGTGGCCAGC

glpO Spec X TATGTATTCATATATATCCTCCTCCTAAATAAATCGCTTTATTCTGCCAG

glpO Flank R GTCTAGCATTTCCCCGTCGCTTG

glpO Spec Y AAATAACAGATTGAAGAAGGTATAAGAAAAAATAAAAGAGGTGGAGGGCA

fhs Flank F CAATGGCTAGGGTTAGAATTGCAG
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fhs Spec X TATGTATTCATATATATCCTCCTCAACCTCTTATATGATAATTCATTATATC

fhs Flank R TCTACTGGCATAGGTTGAGAACG

fhs Spec Y AAATAACAGATTGAAGAAGGTATAATGGATTGAAATTGACTTTAAGTGAGT

ptsGal Flank F CTTCTCAATGGAGATAAGGTGGAT

ptsGal Spec X TATGTATTCATATATATCCTCCTCTCAAAAAGTTATTCTTGATTATCCGC

ptsGal Flank R ATGGTTATAGGCTTTATCTTCAACTG

ptsGal Spec Y AAATAACAGATTGAAGAAGGTATAATAGTTCTATGAATGATGAAGCAAGTA

spxB Flank F GTTGCAGGTAAGCCATATATCCAG

spxB Ery X TTGTTCATGTAATCACTCCTTCTTCAATTTTTTTAAACTTGGAGAATACG

spxB Flank R AACCCCGTCTTTGTAAATGGCATC

spxB Ery R CGGGAGGAAATAATTCTATGAGCCGAAAATCAAATATGAAACTTGTAG

vgcL Flank F GACCAAGATTGTTGGTGATAAACCA

vgcL Spec X TATGTATTCATATATATCCTCCTCAATTAACTTTCTTTTTTACCTAAAACCAG

vgcL Flank R TGGGGTGTTACACGCACTTTAAAAT

vgcL Spec Y AAATAACAGATTGAAGAAGGTATAATATGAGTATTTACATAATTTATGTTATGTA

Primers for Sequence (5’→ 3’)
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cloningA

glpO F TTAAAAAAATGCATGCACGTACCCTGG

glpO FADF GTGTAGCCTTGCATGCGGCAGCTAGCG

glpO R CTGTCTCCATTAAAAAGAAGGGACGGTCGACAAGGAATGC

A Primers were derived from the S. pneumoniae TIGR4 (serotype 4) genome as deposited in the Kyoto Encyclopedia of Genes and Genomes 
(KEGG) database.
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