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Material included: 
Figure S1: Sequence alignment of B. longum NanH2 with G. vaginalis NanH2 and NanH3 
Figure S2: Western blot showing G. vaginalis NanH1 expression 
Figure S3: Genetic organization of the nanH2 and nanH3 gene clusters in G. vaginalis 
Figure S4: G. vaginalis NanH1 activity in the presence of divalent cations 
Figure S5: Release and consumption of sialic acids by nanH3-only and nanH2+ strains of G. vaginalis 
Figure S6: Presence of sialidase activity and nanH genes in G. vaginalis 
	

	
	
	

B_longum_NanH2         VCGANH------DGAMSLAAPGDYGVACYRIPALAEAPNGWILAAFDARPHNCQDAPQAN 66
G_vaginalis_NanH2      VTGIKNTEFDSSLGLKTVKLTTRTNSVCYRIPAITQTANGWILAAYDKRPGNCSDAPMPN 234
G_vaginalis_NanH3      VPRPRKDGDPIRLATIGQTVEGLTGKPYYRIPAIAEANNGWILTAWDYRPNGAADAPNPN 145
                       *   .:       .          .   *****:::: *****:*:* ** .. ***  *

B_longum_NanH2         SIVQRISKDGGRSFEPQHVVAAGHDGV------DKYGYSDPSYVVDRQTGEVFLFFVKSY 120
G_vaginalis_NanH2      SIVQRISKDGGKTFEAETVVKQGHYGDE----NTRWGYSDPSYVLDRETNEIFLFSVKSY 290
G_vaginalis_NanH3      SIVQRISKDGGKTFEKIQIVAKGKENSNKDGLSNKYGFSDPSYVVDQETGNIFLFFVKSY 205
                       ***********::**   :*  *: .        ::*:******:*::*.::*** ****

B_longum_NanH2         DAGFGTSQAGVDPSAREVLQAAVTSSIDNGVTWSEPRIITADITN-SESWISRFASSGAG 179
G_vaginalis_NanH2      RNGWGGSSAGVDPENRNVLHASVTSSKDNGVTWSTPKIITKDVTADVGHWSSRFAASGHG 350
G_vaginalis_NanH3      DGGVWDSTASTDKSDRHILDAAVTCSKDNGLTWSEPKVITKDITKYPKNERARFATSGHG 265
                         *   * *..* . *.:*.*:**.* ***:*** *::** *:*       :***:** *

B_longum_NanH2         IQLTYGEHAGRLIQQYTIKEL--------DGRYRAVSVFSDDHGATWHAGTPVG-----D 226
G_vaginalis_NanH2      IQLRHGKYKGRLLQQYTINN---------SGRIQAVTVYSDDHGKTWKVGKPVGFRSEKS 401
G_vaginalis_NanH3      IQLKYGKYKGRLIQQYAIVNSSNGSVQRNNEKWQAVSVYSDDHGVTWKAGNPVGLGKEQS 325
                       *** :*:: ***:***:* :         . : :**:*:***** **:.*.***     .

B_longum_NanH2         HMDENKVVELSDGRVMLNSRSSDG--NGCRYVAISRDGGATYGPVIRETQLPDPENNAQI 284
G_vaginalis_NanH2      HMDENKVVELSDGRVMLNSRPQN---FRHRLVAISNDGGETYGEVKEEMQLPDPANNAQI 458
G_vaginalis_NanH3      HMDENKVVELSDGRIMLNSRPHEGGANNHRIIAFSNDGGETYGRAYKDETLPDPGNNAQI 385
                       **************:*****  :      * :*:*.*** *** . .:  **** *****

B_longum_NanH2         ARAFPDAPEGSAQAKVLLYSSSSPSDRIDGLVRVSIDDGKTWSAGRRFTTGPMAYSVIAA 344
G_vaginalis_NanH2      TRAYPDAPMGSPEAKVLVYSSSSAYGRSDGLIRVSFDDGATWDTGKLFKSGPMAYSCIEV 518
G_vaginalis_NanH3      TRAFPDAPIGSDAAKILLYSSSSGSGRANGLIRVSYNDGESWTEEKGFKNGAMAYSTIQA 445
                       :**:**** **  **:*:*****  .* :**:*** :** :*   : *..* **** * .

B_longum_NanH2         LSHKAGGGYGLLYEGDNNNIMYTRISLDWLNGQLNVDGIGGFPLSGEGGC---------- 394
G_vaginalis_NanH2      LNKQHGGGFGLLYEGDNSNIIYTHISEDWLGYTPVTADNSVIDVPKNAKNIEVKIKNLGS 578
G_vaginalis_NanH3      LSQKAGGGYGLLYEGDNNDIMYTRISADWLSIRPNITLGSTTKINLSTQKISLPVVNPTS 505
                       *.:: ***:********.:*:**:** ***.        .   :  .             

Figure S1. Sequence alignment of the B. longum NanH2 sialidase domain with those 
of G. vaginalis JCP8151B NanH2 and NanH3. Conserved RIP motifs are shown in bold 
red, and aspartate boxes are in bold blue. Alignment was performed with Clustal Omega.
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Figure S2. Expression of 
G . v a g i n a l i s N a n H 1 . 
Western blot of E. coli whole 
ce l l l y sa tes fo l l ow ing 
expression of 6-histidine 
tagged JCP8151B NanH1 or 
vector control. The blot was 
probed with anti-6-histidine 
monoclonal antibody. 
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Figure S3. Genetic organization of the nanH2 (A) and nanH3 (B) gene clusters in G. vaginalis. In the 
published JCP8151B genome sequence, the 2.8 kb nanH2 gene appears within a 3.2 kb contig with no 
other complete open reading frames. Therefore, the closely related JCP8151A genome sequence is shown 
instead. For the nanH3 locus, the JCP8151B sequence is shown. Predicted coding regions are 
represented by open arrows indicating the direction of transcription. Accession numbers, open reading 
frame start and stop positions, and putative functions are shown under the arrows.  

Accession 
number 

ORF start ORF end Putative function 

EPI47156 305 2419 Excinuclease ABC, B subunit 

EPI47157 2518 3213 Dephospho-CoA kinase 

EPI47158 3269 3793 GNAT family acetyltransferase 

EPI47159 4095 4223 Hypothetical protein  

EPI47160 4322 6502 NanH3 sialidase 

EPI47161 6645 6974 TM2 domain protein 

EPI47162 7136 7984 S1 RNA binding domain protein 

 
Table. X.  Genetic organization of the putative sialic acid catablolic gene cluster in F. nucleatum 
strain ATCC 23726.  Predicted coding regions are represented by open arrows indicating the 
direction of transcription.  The position of pLR25 integration is indicated.  Accession numbers, 
start and stop positions within contig00019, and putative functions are shown under the 
arrows.   
 

Accession 
number 

ORF start ORF end Putative function 

EPI48181 555 2924 Heavy metal translocating ATPase 

EPI48182 3105 4625 Pyridine nucleotide-disulfide oxidoreductase 

EPI48183 4825 5868 M48 family peptidase 

EPI48184 6228 6545 Hypothetical protein  

EPI48187 7082 9886 NanH2 sialidase 

EPI48188 10404 11294 Fic family protein 
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Figure S4. Purified recombinant NanH1 activity in the presence of 1 mM 
calcium or magnesium. A, 4-MU-Neu5Ac assay. B, end point assay 
showing release of Neu5Ac from colostrum IgA. AUS was used as a positive 
control. Samples were incubated at 37 °C for 2 hrs and free sialic acid was 
measured by DMB-HPLC. 
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Figure S5. Release and consumption of Neu5Ac and Neu5Gc by nanH3-only and 
nanH2+ strains of G. vaginalis. Following overnight growth of G. vaginalis clinical 
isolates in NYCIII media supplemented with BSM, supernatants were collected and 
analyzed by DMB HPLC for Neu5Ac (A and B) and Neu5Gc (C and D) before (A and 
C) and after (B and D) treatment with AUS to release remaining bound sialic acids. 
Strains with nanH3 only are shown in yellow; nanH2+ strains are shown in cyan.
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Figure S6. Presence of sialidase activity and nanH genes in G. vaginalis clinical isolates. 4-MU-
Neu5Ac assays (A) and PCR amplification of nanH1, nanH2, or nanH3 (B) in G. vaginalis strains.
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