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MNKITFKISALTLAATLALSACGKKENVPAS-SASEPAAASAAQGDTSS IGNTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASAAQGDTSSIGGTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--PASEPAAASAAQGDTFSIGGTMQQASYAM
MNT IFKISALTLSAALALSACGKKEAAPA--SASEPAAASAAQGDTSSIGSTMQQASYAM
MNT IFKISALTLSAALALSACGKKEAAPA--SASEPAAASAAQGDTSSIGGTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASAAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASAAQGDTSSIGGTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNKIFKISTLTLAATLALSACGKKEAAPA--SASEPAAASAAQGDTSSIGSTMQQASYAM
MNT I FKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNT I FKISALTLSAALALSACGKKEAAPA--SASEPAAASAAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALVLSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNT I FKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNT IFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASAAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNT IFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNT IFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNT IFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNT I FKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--STSEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEATPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQDDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNT I FKISALTLSAALALSACGKKEAAPA--SASEPAAASSAQGDTSSIGSTMQQASYAM
MNT I FKISALTLSAALALSACGKKEAASASASASEPAAASAAQGDTSSIGSTMQQASYAM

MNTIFKISALTLSAALALSACGKKEAAPA-ATASEPAAASAAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAAPA-ATASEPAAASAAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAA-———-- SEPAAASAAQGDTSS IGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAA-———-- SEPAAASAAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAA-———-- SEPAAASAAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAA-———-- SEPAAASAAQGDTSSIGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAA-———-- SEPAAASAAQGDTSS IGSTMQQASYAM
MNTIFKISALTLSAALALSACGKKEAA-———-- SEPAAASAAQGDTSS IGSTMQQASYAM

MNTIFKISALTLSAALALSACGKKEAA-———-- SEPAAASAAQGDTSS IGSTMQQASYAM
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GVD I GRSLKQMKEQGAE I DLKVFTEAMQAMYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTDAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTDAMQAVYDGKE I KNTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTDAMQAVYDGKE I KNTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTDAMQAVYDGKE I KNTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTDAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTDAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQRAKAVE
GVD IGRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD IGRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYGGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFFQEQQAKAVE
GVD I GHSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD IGRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD IGRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD IGRSLKQMKEQGAE I DLKVFTEAMQAVYEGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYEGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD IGRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLKEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
GVD I1GRSLKQMKEQGAE I DLKVFTEAMQAVYDGKE I KMTEEQAQEVMMKFLQEQQAKAVE
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KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGKGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGKGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPSKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAGKESVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPSKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPSKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGKGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADTKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAGKEGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKEGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKEGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKAEAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAGKESVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPSKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPSKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPSKDDIVTVEYEGRL
KHKAEAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
KHKADAKANKEKGEAFLKENAAKDGVKTTASGLQYKITKQGEGKQPTKDDIVTVEYEGRL
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IDGTVFDSSKANGGPATFPLSQV IPGWTEGVQLLKEGGEATFY I1PSNLAYREQGAGEKIG
IDGTVFDSSKANGGPAPFPLSQV IPGWTEGVRLLKEGGEATFY IPSNLAYREQGAGEKIG
IDGTVFDSSKANGGPATFPLSQVIPGWTEGVRLLKEGGEATFY IPSNLAYREQGAGEKIG
IDGTVFDSSKANGGPATFPLSQVIPGWTEGVRLLKEGGEATFY IPSNLAYREQGAGEKIG
IDGTVFDSSKANGGPATFPLSQVIPGWTEGVRLLKEGGEATFY IPSNLAYREQGAGEKIG
IDGTVFDSSKANGGPATFPLSQV IPGWTEGVRLLKEGGEATFY IPSNLAYREQGAGEKIG
IDGTVFDSSKANGGPATFPLSQV IPGWTEGVRLLKEGGEATFY IPSNLAYREQGAGEKIG
IDGTVFDSSKANGGTVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGEKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY I1PSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV ILGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IGGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGTVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGGATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGSGDKIG
IDGTVFDSSKANGGTVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY I1PPNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGTVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY I1PSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGTVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV ILGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPATFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGEKIG
IDGIVFDSSKANGGPATFPLSQVIPGWTEGVQLLKEGGEATFY I1PSNLAYREQGAGEKIG
IDGTVFDSSKANGGPATFPLSQV IPGWTEGVQLLKEGGEATFY I1PSNLAYREQGAGEKIG
IDGTVFDSSKANGGPATFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQV IPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
IDGTVFDSSKANGGPVTFPLSQVIPGWTEGVQLLKEGGEATFY IPSNLAYREQGAGDKIG
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Supplemental Figure S1. Clustal alignment of the non-redundant translated amino acid sequences for MIP proteins corresponding to
known alleles found in meningococcal and gonococcal isolates in the pubmlst.org/Neisseria database.

Gonococcal alleles are marked in red.
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Supplemental Figure S2. Dendrogram showing the clustering of non-redundant MIP proteins in meningococcal and gonococcal isolates

in the pubmlst.org/Neisseria database.
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Supplemental Table S1. Distribution of isolates expressing different MIP proteins in meningococcal and gonococcal isolates in the pubmilst.org/Neisseria
database. *Defined as Type I, Il and 111 proteins in Hung MC, Salim O, Williams JN, Heckels JE, Christodoulides M. The Neisseria meningitidis macrophage
infectivity potentiator protein induces cross-strain serum bactericidal activity and is a potential serogroup B vaccine candidate. Infect Immun. 2011

Sep;79(9):3784-91. doi: 10.1128/IA1.05019-11. Epub 2011 Jun 27.



