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Figure S1. Overview of the O-linked protein glycosylation pathway in Neisseria

Current model of the broad spectrum O-linked glycosylation pathway expressed by species within the genus Neisseria. OM, outer

membrane; IM, inner membrane.
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Figure S2. Alignment of the polyG tract and flanking sequences in pglA. The figure shows an alignment of the polyG tract, shown as
blue nucleotide sequence when equal in all isolates within an ST, and the extended guanines (Gs) are shown in grey. When there are

additional differences within the ST (ST-11, ST-2880 and ST-11372), all isolates are shown. Other nucleotide variants and deletions are

shown in red. N represent unknown nucleotide.



pgll

ST-192 GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGGGEEE AGGTTTCCACTGAAGACATTTTATATCCGCCGCATTAAGCGG
ST-198 GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGEEE-———————— AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
ST-11597 GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGEGEEEEE—-=-~-AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
ST-35 GATGACGACGATTCTTCACCGCGAAATGTCGGGGGGGGEEEE-——————— AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
ST-175 GATGACGATGATTCTTCACCGCGAAATGTCGGGGGEEEEE-—————-—— AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAACGG
ST-11372 GATGACGGAGATCCTCCTTCGCGAAATGTCGGGGGEGEE-—-———====————— TTCCCTGAAGGCATTTTATATCCGCCGCATCAAACGG
ST-11595 GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGEEEEE-————— AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
ST-11 GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGGGGEEEEE---AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAACGG
ST-2880

2A GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGEEEEEE—————— AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
2B GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGEGEEEEEGEGEGEG---TTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
5A GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGGEGEGEEEG---~AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
5B GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGEGEGEEEEEEE——-——— TTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
10A GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGEGEEEEE—-—-—— AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
10B GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGEEEEEEEEE—=-——— TTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
44A GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGGEGEGEEEEGG--~AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
43A GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGEGEGEEEEG---~AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
43B GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGEGEGEEEEG---~AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
48B GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGEEEEEEE--——— AGGTTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
15A GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGEGEEEEEGEGEG-——~-TTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
15B GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGGEGEEEEEEEGEE-———-TTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
17A GATGACGATGATTCTTCACCGCGAAATGTCGGGGGGGGEEGEEEEEE-————— TTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG
17B GATGACGATGATTCTTCACCGCGAAATGTCGGGGGEGGEEEEEEEE-—-——— TTTTCCCTGAAGGCATTTTATATCCGCCGCATCAAGCGG

Figure S3. Alignment of the polyG tract and flanking sequences in pgll. The figure shows an alignment of the polyG tract, shown as
blue nucleotide sequence when equal in all isolates within an ST, and the extending guanines (Gs) are shown in grey. When there are

additional differences within the ST (ST-2880), all isolates are shown. Other nucleotide variants and deletions are shown in red.
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ATGAACATCACCATAGTCGCCCCCTACTGCTCGCTGCCGTCCGAACCGTATTTCAACCGCTTTTGGTATCTGGCAGAACTGTTGTCGCAATCGCACGACG
ATGAACATCACCATAGTCGCCCCCTACTGCTCGCTGCCGTCCGAACCGTATTTCAACCGCTTTTGGTATCTGGCAGAACGATTGTCGCAATCGCACGACG
ATGAACATCACCATAGTCGCCCCCTACTGCTCGCTGCCGTCCGAACCGTATTTCAACCGCTTTTGGTATCTGGCAGAACGATTGTCGCAATCGCACGACG
ATGAACATCACCATAGTCGCCCCCTACTGCTCGCTGCCGTCCGAACCGTATTTCAACCGCTTTTGGTATCTGGCAGAACTGTTGTCGCAATCGCACGACG
ATGAACATCACCATAGTCGCCCCCTACTGCTCGCTGCCGTCCGAACCGTATTTCAACCGCTTTTGGTATCTGGCAGAACGATTGTCGCAATCGCACGACG
ATGAACATCACCATAGTCGCCCCTTATTGCTCGCTGCCGTCCGAACCGTATTTCAACCGCTTTTGGTATCTGGCAGAACGATTGTCGCAATCGCACGACG
ATGAACATCACCATAGTCGCCCCTTATTGCTCGCTGCCGTCCGAACCGTATTTCAACCGCTTTTGGTATCTGGCAGAACGATTGTCGCAATCGCACGACG
ATGAACATCACCATAGTCGCCCCTTATTGCTCGCTGCCGTCCGAACCGTATTTCAACCGCTTTTGGTATCTGGCAGAACGATTGTCGCAATCGCACGACG

TGTTGCTGATTACCAGCCGTTTCCGCCACTACGACAAATCCTTCAGACGGCATGAAGATGCTGCCGCCACTTCAAACGGCAGGCTGCGCGTCAAGCTGCT
TGTTGCTGATTACCAGCCGTTTCCGCCACTACGACAAATCCTTCAGACGGCATGAAGATGCTGCCGCCACTTCAAACGGCAG-—————————————————
TGTTGCTGATTACCAGCCGTTTCCGCCACTACGACAAATCCTTCAGACGGCATGAAGATGCTGCCGCCACTTCAAACGGCAGGCTGCACGTCAAGCTGCT
TGTTGCTGATTACCAGCCGTTTCCGCCACTACGACAAATCCTTCAGACGGCCCGAAGATGCCGAGGCCGCCTCGCAAGGCCGTCTGAAAGTCATGCTGTT
TGTTGCTGATTACCAGCCGTTTCCGCCACTACGACAAATCCTTCAGACGGCATGAAGATGCTGCCGCCACTTCAAACGGCAGGCTGCGCGTCAAGCTGCT
TGTTGCTGATTACCAGCCGTTTCCGCCACTACGACAAATCCTTCAGACGGCATGAAGATGCTGCCGCCACTTCAAACGGCAGGCTGCACGTCAAGCTGCT
TGTTGCTGATTACCAGCCGTTTCCGCCACTACGACAAATCATTCAGACGGCATGAAGATGCTGCCGCCACTTCAAACGGCAGGCTGCGCGTCAAGCTGCT
TGTTGCTGATTACCAGCCGTTTCCGCCACTACGACAAATCCTTCAGACGGCATGAAGATGCTGCCGCCACTTCAAACGGCAGGCTGCACGTCAAGCTGCT

GGACGAACCCGGCTACCGAAAAAACGTCTCCCTCGCCCGCGTCGCCAGTCACCGCGTATTCGTCCGCAATTTGGCACGCTGGCTGCACAGCCCGCAGGCG
————————————————————————————————————————————————————————————————————————————————— GCTGCACAGCCCGCAGGCG
GGACGAACCCGGCTACCGAAAAAACGTCTCCCTCGCCCGCGTCGCCAGCCACCGCGTATTCGTCCGCAATTTGGCACGCTGGCTGCACAGCCCGCAGGCG
GGAAGAAAGCGGCTACGGCAAAAACGTGTCTTTAGAACGTGTTGCCAGCCATTACCGCTTCGTCAAAAATTTTGAGCAATGGCTGAAAAACTGCCGGCCG
GGATGAACCCGGCTACCGAAAAAACGTCTCCCTCGCCCGCGTCGCCAGCCACCGCGTATTCGTCCGCAATTTGGCACGCTGGCTGCACAGCCCGCAGGCG
GGACGAACCCGGCTACCGAAAAAACGTCTCCCTCGCCCGCGTCGCCAGCCACCGCGTATTCGTCCGCAATTTGGCACGCTGGCTGCACAGCCCGCAGGCG
GGACGAACCTGGCTACCGAAAAAACGTCTCCCTCGCCCGCGTCGCCAGCCACCGCGTATTCGTCCGCAATTTGGCACGCTGGCTGCACAGCCCGCAGGCG
GGACGAACCCGGCTACCGAAAAAACGTCTCCCTCGCCCGCGTCGCCAGCCACCGCGTATTCGTCCGCAATTTGGCACGCTGGCTGCACAGCCCGCAGGCG

GCAGAACAGGACATCGTCTATTCCGCCTATCCGCTGATGGCGACCAACCTGCTTTTAGGCAGGCACAAAGCGCGTTTGGGCTACAAACTCATCATCGACG
GCGGAACAGGACATCGTCTATTCTGCCTATCCGCTGATTGCCACCAACCTGCTGTTGGGCAAACACAAAGCGCGTTTGGGTTACAAACTGATTGTCGATG
GCGGAACAAGATATCGTCTATTCCGCCTATCCGCTGATGGCAACCAACCTGCTGTTGGGCAAACACAAAGCGCGTTTGGGCTACAAATTGATTGTCGATG
GGCGAACAAGACATCGTCTATTCCGCCTATCCGCTGATTGCCACCAACCTGCTGTTGGGCAAACACAAAGCGCGTTTGGGCTACAAACTGATTGTCGATG
GCGGAACAAGATATCGTCTATTCCGCCTATCCGCTGATGGCAACCAACCTGCTGTTGGGCAAACACAAAGCGCGTTTGGGCTACAAATTGATTGTCGATG
GCGGAACAGGACATCGTCTATTCCGCCTATCCACTGATGGCGACCAACCTGCTTTTAGGCAGGCATAAAGCGCGTTTGGGCTACAAACTGATTATCGACG
GCGGAACAGGACATCGTCTATTCTGCCTATCCGCTGATGGCGACCAACCTGCTGTTGGGCAAACACAAAGCGCGTTTGGGCTACAAACTGATTGTCGATG
GCGGAACAGGACATCGTCTATTCCGCCTATCCACTGATGGCGACCAACCTGCTTTTAGGCAGGCATAAAGCGCGTTTGGGCTACAAACTGATTATCGACG

TGCAGGACGTGTGGCCGGAGTCCTTCTCATCGGTCGTGCCGTTTTTGAAAAAAATCCCCCACAACCTGCTGCCCTTTGCTGACCGCGCCGACCGCGCCGA
TGCAGGACGTATGGCCGGAGTCCTTCTCATCGGTCGTACCGTTTTTGAAAAAAGTACCGCATAAGCTGCTGCCCTTTGCCTCACGCGCCAACCAAGCC-—
TGCAGGACGTATGGCCGGAGTCTTTCTCCTCGGTCGTACCGTTTTTGAAAAAAGTACCGCACAAGCTGCTGCCCTTTGCTTCACGCGCCAACCGTGCC-—
TACAGGACGTATGGCCGGAGTCTTTCTCCTCGGTCGTACCGTTTTTGAAAAAAGTACCGCACAAGCTGCTGCCCTTTGCTTCACGCGCCAACCGTGCC-—
TGCAGGACGTATGGCCGGAGTCTTTCTCCTCGGTCGTACCGTTTTTGAAAAAAGTACCGCACAAGCTGCTGCCCTTTGCTTCACGCGCCAACCGTGCC-—
TACAGGACGTATGGCCGGAATCCTTCTCCTCGGTCATACCGTTTTTGAAAAAAATCCCGCACCGCCTGCTGCCCTTTGCCCGTCGCGCCGACCGTGCC-—
TGCAGGACGTATGGCCGGAGTCTTTCTCCTCGGTCGTACCATTTTTGAAAAAAGTACCGCACAAGCTGCTGCCCTTTGCTTCACGCGCCAACCGTGCC-—
TACAGGACGTATGGCCGGAATCCTTCTCCTCGGTCATACCGTTTTTGAAAAAAATCCCGCACCGCCTGCTGCCCTTTGCCCGTCGCGCCGACCGTGCC—
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CCGTTCCTACCGTTGCGCCGACGCACTCGTTGCCGTCTCGCARACCTACCTCGACCGTGCCARAGAAGCCAATCCCGACGTTCCTGCCGAAGCCGTCTGT
——————— TACCGCTACGCCGACGCGCTGGTTGCCGTATCGCAGACTTATCTCGACCGCGCCARAGARACCAATCCGAACGTACCCGGCGAAGTCATCTAT
——————— TACCGCTGCGCCGACGCGCTGATTGCCGTATCGCAGACTTATCTCGACCGCGCCARAGAAGCCAATCCGAACGTACCCGGCGARACCGTCTAT
——————— TACCGCTGCGCCGACGCGCTGGTTGCCGTATCGCAGACTTATCTCGACCGCGCCARAGAAGCCAATCCGAACGTACCCGGCGAAGCCGTCTAT
——————— TACCGCTGCGCCGACGCGCTGATTGCCGTATCGCAGACTTATCTCGACCGCGCCARAGAAGCCAATCCGAACGTACCCGGCGARACCGTCTAT
——————— TACCGTTGCGCCGACGCACTCGTTGCCGTCTCGCARACCTACCTCGACCGTGCCARAGAAGCCAATCCCGATGTTCCTGCCGAAGCCGTCTGT
——————— TACCGCTGCGCCGACGCGCTGGTTGCCGTATCGCAGACTTATCTCGACCGCGCCARAGAAGCCAATCCGAACGTACCCGGCGAAGCCGTCTAT
——————— TACCGTTGCGCCGACGCACTCGTTGCCGTCTCGCARACCTACCTCGACCGTGCCARAGAAGCCAATCCCGATGTTCCTGCCGAAGCCGTCTGT

ATCGGCGCGGATTTCGCCGCCATAGCATCCGCGCCCGCCAAAGATTTCAGCGACAGCACAACCCGATTCTTCTATTTCGGCACGCTCAGCCACAGCTACG
ATTGGTGCTGACTTTCCCAAACTCGATGCCGCACCTGCCAAAGATTTTGGCGACGACAAAACCCGCTTTTTCTACTTGGGCACGCTCAGTTACAGCTATG
ATCGGTACGGATTTTGCCGCCATCGCCCCCCCCCCCCC--GCGATTCC-GCTCCAAAACCGTCCGCCTTTTCTACTTGGGCACGCTCAGTTACAGCTACG
ATCGGTACGGATTTTGCCGCCATCGCCCCCCCCCCCCC--GCGATTCC-GCTCCAAAACCGTCCGCCTTTTCTACTTGGGCACGCTCAGTTACAGCTATG
ATCGGTACGGATTTTGCCGCCATCGCCCCCCCCCCCCCCCGCGATTCC-GCTCCAAAACCGTCCGCCTTTTCTACTTGGGCACGCTCAGTTACAGCTACG
ATCGGTACGGATTTTGCCGCCATCGCCCCCCCCCCCCC-=CCGATTCC-GCTCCAAAACCGTCCGCCTTTTCTACTTGGGCACGCTCAGTTACAGCTACG
ATCGGCGCGGATTTCGCCGCCATAGCATCCGCACCCGCCAAAGATTTCGGCAACAGCACAACCCGATTTTTCTATTTCGGCACGCTCAGCCACAGCTACG
ATCGGTACGGATTTTGCCGCCATCGCCCCCCCCCCCC-=-GCGATTCC-GCTCCAAAACCACCCGCCTTTTCTACTTGGGAACGCTCAGTTACAGCTACG
ATCGGCGCGGATTTCGCCGCCATAGCATCCGCACCCGCCAAAGATTTCGGCAACAGCACAACCCGATTTTTCTATTTCGGCACGCTCAGCCACAGCTACG

ATGTCGATACTGCCTGCAGGGGGATACAAAAACTTCTGGACAGCGGGAAAAACGTCGAACTGCACATCATGGGCGGCGGCCCCGACCTAGARAAAGCTGAA
ACGTGGAAACCGTGTGCAAAGGCGTTCGGAAACTTTTGGACGACGGCGAAAATGTAGAGCTGCACATCATGGGCGGCGGCCCCGATTTGGACAGGCTCAA
ACGTGGAAACCGTGTGCAAAGGCGTTCGGAAACTTTTAGACGACGGCGAAAACGTCGAATTGCACATTATGGGCGGAGGACCCGATTTGGAGAAACTCAA
ACGTGGAAACCGTGTGCAAAGGTGTTCGGAAACTTTTAGACGACGGCGAAAACGTCGAATTGCACATTATGGGCGGAGGACCCGATTTGGAGAAACTCAA
ACGTGGAAACCGTGTGCAAAGGCGTTCGGAAACTTTTAGACGACGGCGAAAACGTCGAATTGCACATTATGGGCGGAGGACCCGATTTGGAGAAACTCAA
ATGTCGATACTGCCTGCAGGGGGATACAAAAACTTCTGGACAGCGGGAAAAACGTCGAACTGCACATCATGGGCGGCGGCCCCGACCTAGARAAAGCTGAA
ACGTGGAAACCGTGTGCAAAGGTGTTCGGAAACTTTTAGACGACGGCGAAAACGTCGAATTGCACATTATGGGCGGAGGACCCGATTTGGAGAAACTCAA
ATGTCGATACTGCCTGCAGGGGGATACAAAAACTTCTGGACAGCGGGAAAAACGTCGAACTGCACATCATGGGCGGCGGCCCCGACCTAGAAAAGCTGAA

ACAGCATGAAAACCGCGCCATCAAGTTTTACGGCTACCTCCCCTACGCCGACATGATTTCCATCGCCAAAGGCTGCGACATCGCCGTCAACGCCATCCAT
ACAATACGCCTGCGAGGGCATCAAGTTTTACGGCTATATCCCCTACGCCGAAATGATGTCAGTCGCCAAAGGCTGCGACATCTCCGTCAACGCCATCCAT
ACAATATGAAAATCGCGCCATCAAGTTTTACGGTTATTTACCCTATTCTGAAATGATGTCGATTGCCAAAGCGTGCGACATTGCCGTCAACGCCATCCAT
ACAATATGAAAATCGCGCCATCAAGTTTTACGGTTATTTACCCTATTCTGAAATGATGTCGATTGCCAAAGGCTGCGACATTGCCGTCAACGCCATCCAT
ACAATATGAAAATCGCGCCATCAAGTTTTACGGTTATTTACCCTATTCTGAAATGATGTCGATTGCCAAAGCGTGCGACATTGCCGTCAACGCCATCCAT
ACAGCATGAAAACCGCGCCATCAAGTTTTACGGCTACCTCCCCTACGCCGACATGATTTCCATCGCCAAAGGCTGCGACATCGCCGTCAACGCCATCCAT
ACAATATGAAAATCGCGCCATCAAGTTTTACGGTTATTTACCCTATTCTGAAATGATGTCGATTGCCAAAGGCTGCGACATTGCCGTCAACGCCATCCAT
ACAGCATGAAAACCGCGCCATCAAGTTTTACGGCTACCTCCCCTACGCCGACATGATTTCCATCGCCAAAGGCTGCGACATCGCCGTCAACGCCATCCAT

TCTTACGCCATGCAGTCGGTTACCAACAAACTTTCCGACTACATAGCATTGCAAAAACCCGTGCTGAACAGCCAGACCAATGCCGAAGTCCTCGACCTCC
TCCTACTCCATGGCATCGATAACCAACAAACTGTCCGACTACATGGCATTGCAAAAACCGATTTTAAACAGCCAGGTCAACGACGAAGTCGCCGAAGTCC
AGCCACGCCATGCAGTCGGTTACCAACAAACTCTCCGACTATATGGCTTTGCAAAAACCGATTTTAAACAGCCAGACCAATGCCGAAGTCCTCGGCCTCT
AGCCACGCCATGCAGTCGGTTACCAACAAACTCTCCGACTATATAGCTTTGCAAAAACCCGTGCTGAACAGCCAGACCAATGCCGAAGTCCTCGACCTCA
AGCCACGCCATGCAGTCGGTTACCAACAAACTCTCCGACTATATGGCTTTGCAAAAACCGATTCTGAACAGTCAGAACAATGCCGAAGTCCTCGACCTCC
AGCCACGCCATGCAATCGGTTACCAACAAACTTTCCGACTATATGGCTTTGCAAAAACCGATTTTAAACAGCCAGACCAATGCCGATGTCCTCGGCCTCT
AGCCACGCCATGCAGTCGGTTACCAACAAACTCTCCGACTATATGGCTTTGCAAAAACCGATTCTGAACAGCCAGACCAATGCCGAAGTCCTTAGCCTCT
AGCCACGCCATGCAATCGGTTACCAACAAACTTTCCGACTATATGGCTTTGCAAAAACCGATTTTAAACAGCCAGACCAATGCCGATGTCCTCGGCCTCT
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ST-53 TGAACCTGCTGCCGCACGAAAACTACCGTTCCGGCGACATGGACAGCTTCGTTCAAGCCGCCAAAAATATTTTGAAACGCAAAAACGACCCCGTTCAGTC 1100
ST-53 (pglH2) TCACCCTGCTGCCGCATGCGGACTACCGTTCCGGCGATGTGGACAGCTTCATCCAAGCCGCCAAAGACATTCTGGCGCGCAAAAACGACCCCGTTCAATC

ST-2880 TGAACCTACTACCGCACGAAAACTACCGTTCCGGCGACGTGGACAGCTTCGTTCAAGCCGCCAAAGATATTTTGAAACGCAAAAACGACCCCGTTCAGTC
ST-11 TGAATCTGCTGCCGCATGAAAACTACCGTTCCGGCGACGTGGACGGTTTCGTTCAAGCCGCCAAAAATATTTTGAAACGCAAAAACGACCCCGTTCAGTC
ST-192 TGAACCTGCTGCCGCACGAAAACTACCGTTCCGGCGATGTGGACAGCTTCGTTCAAGCCGCCAAAAATATTTTGAAACGCAAAGACGACCCCGTTCAGTC
ST-11595 TGAACCTACTACCGCACGAAAACTACCGTTCCGGCGACGTGGACAGCTTCGTTCAAGCCGCCAAAGATATTTTGAAACGCAAAAACGACCCCGTTCAGTC
ST-35 TGAACCTGCTGCCGCACGAAAACTACCGTTCCGGCGACGTGGACAGCTTCGTTCAAGCCGCCAAAGATATTTTGAAACGCAAAAACGACCCCGTTCAGTC
ST-11597 TGAACCTACTACCGCACGAAAACTACCGTTCCGGCGACGTGGACAGCTTCGTTCAAGCCGCCAAAGATATTTTGAAACGCAAAAACGACCCCGTTCAGTC
ST-53 CGACGAAATCGTCCGCCGCTTTAGGCGCGACATCTCCTATCAAAAAATCGTCAACCTGATTGAAAGATTAGCCCATGAGTAA
ST-53 (pglH2) CGACGAAATCGTCCGCCGCTTCAAGCGCGATGTAGCGTACCAAAAAATCGTCAGCCTGATTGAAAGATTAGCTCATGAGTAA
ST-2880 CGACGAAATCGTCCGCCGCTTCAAACGCGACGTTGCCTATCAAAAAATCGTCAACCTGATTGAAAGATTAGCTCATGA---—
ST-11 CGACGAAATCGTCCGCCGCTTCAGGCGCGACGTTGCCTATCAAAAAATCGTCAACCTGATTGAAAGATTAGCTGATGAATAA
ST-192 CGACGAAATCGTCCGCCGCTTCAGGCGCGACATTTCCTATCGGAAAATCGTCAACCTGATTGAAAGATTAGCCCATGAGTAA
ST-11595 CGACGAAATCGTCCGCCGCTTCAGGCGCGACATTTCCTATCGGAAAATCGTCAACCTGATTGAAAGATTGGCAAATGAGTAA
ST-35 CGATGAAATCGTCCGCCGCTTCAGGCGCGACATTTCCTATCGGAAAATCGTCAACCTGATTGAAAGATTGGCAAATGAGTAA
ST-11597 CGACGAAATCGTCCGCCGCTTCAGGCGCGACATTTCCTATCGGAAAATCGTCAACCTGATTGAAAGATTGGCAAATGAGTAA

Figure S4. Alignment of the pglH gene. The figure shows an alignment of the pglH gene where the polyC tract is shown as blue
nucleotide sequence when equal in all isolates within an ST, and the extending cytosines (Cs) are shown in grey. Other nucleotide variants

and deletions are shown in red. The underlined red bold GCA sequence is unique to pglH2 sequences (1).



PglE

ST-11 GAAGTGAAGATATATGTTATAAATATATAGATAAAATATCAAACAACAAA (31-50) ————————————————————————— CACCGGACACCAAATATC-AAATATATATATCAGG
ST-35 GAAGTGAAGATATATGTTATAAATATATAGATAAAATATCAAACAACAAA (10-11) ————————————————————————— CACCGGACACCAAATATC-AAATATATATATCAGG
ST-53 GAAGTGAAGATATATGTTATAAATATATAGATAAAA-—————— CAACAAA (9-33) ——————————————— CAACACCAGATACCGAACACTAAACATC-AAATATATATATCAGG
ST-175 GAAGTGAAGATATATGTTATAAATATATAGATAAAA-—————— CAACAAA (21-24) ——————————————— CAACACCAGATACCGAACACCAAACATC-AAATATATATATCAGG
ST-198 GAAGTGAAGATATATGTTATAAATATATAGATAAAATATCAAACACCCAA (12-14) ——————————— CACCAGATACCCGATACCGAACACCAAACATC-AAATATATATATCAGG
ST-2880 GAAGTGAAGATATATGTTATAAATATATAGATAAAA-—————— CAACAAA (29-35)———————————————————— CCAGATACCGAACACCAAACATC-AAATATATATATCAGG
ST-11372 GAAGTGAAGATATATGTTATAAATATATAGATAAAA-—————— CAACAAA (17) ————————————————————————— CACCGGACACCAAATATC-AAATATATATATCAGG
ST-11595 GAAGTGAAGATATATGTTATAAATATATAGATAAAA-—————— CAACAAA (12) ————————=——————-— CAACACCAGATACCGAACACCAAACATC-AAATATATATATCAGG
ST-11597 GAAGTGAAGATATATGTTATAAATATATAGATAAAA-—————— CAACAAA (12) —————————=—————— CAACACCAGATACCGAACACCAAACATC-AAATATATATATCAGG
ST-192 GAAGTGAAGATATATGTTATGAATATATAGATCAAATATCAAACAACAAA (9-22) CAATAAA  CAACAAA (4~ —————— CACCGG-ACACCAAATATC-AAATATATATATCAGG
23B GAAGTGAAAATATATGTTACAAATATATAGATAAAATATCAAACACCCGA (10)-- ——————————————————— CACCCAATACCCAACACCCAATATC-AAATATATATATCAGG
6A GAAGTGAAGATATATGTTATGAATATATAGATCAAATATCAAACAACAAA 12y CAATAAA CAACAAA(4)———————— CACCGGACACCAAATATC-AAATATATATATCAGG
35AB/50B GAAGTGAAGATATATGTTATGAATATATAGATAAAATATCAAACAACAAA (17-18) CAATAAA (2)CAACAAA (2) ——————— CACCGGACACCAAATATC-AAATATATATATCAGG
36A GAAGTGAAGATATATGTTATGAATATATAGATAAAATATCAAACAACAAA (17) CAATAAA 2)CAACAAA (3)-—-—————— CACCGG-ACACCAAATATC-AAATATATATATCAGG
24A GAAGTGAAGATATATGTTATGAATATATAGATCAAATATCAAACAACAAA (59) —————————————————————— CACCGG-ACACCAAATATCAAAATATATATATCAGG
24B GAAGTGAAGATATATGTTATGAATATATAGATCAAATATCAAACAACAAA (55) ————————————————————————— CACCGG-ACACCAAATATC-AAATATATATATCAGG

Figure S5. Alignment of the heptanucleotide repeat tract and flanking sequences in pglE. The figure shows an alignment of the
heptanucleotid repeat tract, shown as blue nucleotide sequence when a CAACAAA repeat. Other repeat variants (CACCCAA and

CAATAAA) are shown in green. Other nucleotide variants and deletions are shown in red.



pglo

40A GCCAACGGCGGTTTCACAGACTTGCCGCGCCAAATCGAATGGAATAAAGCCCTTGCCGCCTTCCAGTCCGCCCC

40B GCCAACGGCGGTTTCACAGACTTTCCGCGCCAAATCGAATGGAATAAAACCCTTGCCGCCTTCCAGTCCGCCCC

Figure S6. Homologous recombination in pglO. The figure shows an alignment of the pglO gene region from two isolates isolated from

individual no. 40 with homologous recombination. Nucleotide variants are shown in red.



pglG

TA ACGCCTACAACGCACTCCCCCCCeceeeeeCC—====——~ GGAATTTCCTTTCTGGAAAACCGTCAAAGGCTGCGTCATGCTCGGCACGCTGTCGCGTCTGGACACCGT
7B ACGCCTACAACGCACTCCCCCCCCC======———————— GGAATTTCCTTTCTGGAAAACCAAAAAAGAATGCGCCGTACTCGGCACGCTGTCGCGTCTGGACACCGT
46A ACGCCTACAACGCACTCCCCCC / CCCCCCCC-===== GGAATTTCCTTTCTGGAAAACCGTCAAAGGCTGCGTCATGCTCGGCACGCTGTCGCGTCTGGACACCGT (incomplete)
46B ACGCCTACAACGCACTCCCCCCCCCeeeeeeeeeeCCCCTCC-TTCCTTTT-——————— CCCCCAAAGGCTGCGTCATGCTCGGCACGCTGTCGCGTCTGGACACCGT

Figure S7. Homologous recombination in pglG. The figure shows an alignment of the pglG gene region from two isolates isolated from

individuals nos. 7 and 46 with homologous recombination. Nucleotide variants and deletions are shown in red.



Table S2. Neisseria gonorrhoeae strains used in this study

Strain

KS100

KS104

KS141

KS142

KS966

Relevant genotype

recA6
pglC

polA

PYIEan

pglA pgll Ict::pglH2sk-03-1035
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