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Appendix

Pyrosequencing and Sequence Analyses

Sequences with fewer than 300 bp (n = 96) and those contain-
ing ≥6 ambiguous bases (n = 39), had more than 2 primers or 1 
barcode mismatch (n = 18,925), had a barcode correction (n = 
43,845), contained homopolymers exceeding 6 bases (n = 
81,399), or had an average quality score below 25 (n = 3,241) 
were filtered out. Sequences were trimmed to remove the bar-
code and forward primer, and sequences extending to the 
reversed primer were cleaned from the reverse primer and any 
subsequent sequences. Cleaned sequences were binned into 
clusters using UCLUST at 98.5% similarity and taxonomically 
identified by BLAST against the HOMD (Chen et al. 2010) to 
obtain HOMD Human Oral Taxon (HOT) identification (i.e., 
named or unnamed species or phylotypes) for each cluster. 

Clusters with <20 sequences were excluded. The original 
sequence data are available at http://dx.doi.org/10.6084/
m9.figshare.1437451.

Overall Sequencing Results

FLX+ Titanium sequencing failed for 1 sample in the Swedish 
caries-free group, but for the remaining 37 oral samples, a total 
of 1,267,435 reads were obtained, which after quality filtering 
was reduced to 1,119,890 reads (88.4%). Of these reads, 
942,788 matched at ≥98.5% similarity to HOMD taxa, and 
177,102 sequences were filtered out. The mean number of 
reads that passed quality control by sample was 25,481 (range, 
17,138–52,334 reads). The average read length was 720 base 
pairs.
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Appendix Table 3. Core Microbiome.

Phylum Genus Species/HOMD Taxon
Found in 100% of 

Subjects
Found in 90% of 

Subjects

Actinobacteria Actinobaculum Actinobaculum sp. HOT183 Yes
 Actinomyces Actinomyces gerencseriae Yes Yes
 Actinomyces naeslundii Yes Yes
 Actinomyces oris Yes Yes
 Actinomyces sp. HOT170 Yes Yes
 Actinomyces sp. HOT175 Yes Yes
 Actinomyces johnsonii Yes
 Actinomyces sp. HOT169 Yes
 Actinomyces sp. HOT171 Yes
 Actinomyces sp. HOT180 Yes
 Actinomyces sp. HOT848 Yes
 Actinomyces sp. HOT877 Yes
 Corynebacterium Corynebacterium matruchotii Yes Yes
 Corynebacterium durum Yes
 Rothia Rothia aeria Yes
Bacteroidetes Alloprevotella Alloprevotella tannerae Yes Yes
 Bergeyella Bergeyella sp. HOT322 Yes
 Capnocytophaga Capnocytophaga granulosa Yes Yes
 Capnocytophaga gingivalis Yes
 Capnocytophaga leadbetteri Yes
 Capnocytophaga sp. HOT326 Yes
 Capnocytophaga sp. HOT864 Yes
 Capnocytophaga sputigena Yes
 Porphyromonas Porphyromonas catoniae Yes
 Porphyromonas sp. HOT279 Yes
 Prevotella Prevotella melaninogenica Yes Yes
 Prevotella oris Yes Yes
 Prevotella sp. HOT317 Yes Yes
 Prevotella denticola Yes
 Prevotella maculosa Yes
 Prevotella nigrescens Yes
 Prevotella oulorum Yes
 Prevotella saccharolytica Yes
 Prevotella sp. HOT292 Yes
 Tannerella Tannerella sp. HOT286 Yes
Firmicutes Catonella Catonella morbi Yes
 Dialister Dialister invisus Yes
 Eubacterium [11][G-7] Eubacterium [11][G-7] yurii Yes
 Gemella Gemella haemolysans Yes
 Gemella morbillorum Yes
 Granulicatella Granulicatella adiacens Yes Yes
 Kongella Kingella oralis Yes
 Lachnoanaerobaculum Lachnoanaerobaculum saburreum Yes Yes
 Lachnoanaerobaculum umeaense Yes
 Lachnospiraceae [G-3] Lachnospiraceae [G-3] sp. HOT100 Yes
 Streptococcus Streptococcus cristatus Yes Yes
 Streptococcus mitis Yes Yes
 Streptococcus mitis bv2 Yes Yes
 Streptococcus sanguinis Yes Yes
 Streptococcus sp. HOT58 Yes Yes
 Streptococcus australis Yes
 Streptococcus gordonii Yes
 Streptococcus infantis Yes
 Streptococcus intermedius Yes
 Streptococcus salivarius Yes
 Streptococcus sp. HOT071 Yes
 Veillonella Veillonella parvula Yes Yes
 Veillonella dispar Yes
Fusobacteria Fusobacterium Fusobacterium nucleatum subsp. polymorphum Yes Yes
 F. nucleatum subsp. vincentii Yes Yes
 F. nucleatum subsp. animalis Yes Yes

(continued)



DS12 Journal of Dental Research 

Appendix Table 4. Species/Phylotypes Associated with the 3 Caries Groups.

VIP Value

 
Romania: High 

Prevalence of Caries
Sweden: Caries 

Active
Sweden: Caries 

Free

Species associated with the Romanian high caries group
 Streptococcus sobrinus by PCR 1.88  
 Streptococcus mutans by PCR 1.23  
 S. sobrinus by qPCR 1.31  
 Abiotrophia defectiva 1.40  
 Alloprevotella sp. HOT473 1.34  
 Alloprevotella sp. HOT914 1.21  
 Catonella sp. HOT164 1.15  
 Fusobacterium periodonticum 1.16  
 Granulicatella elegans 1.57  
 Lachnospiraceae [G-2] sp. HOT096 1.14  
 Lactobacillus vaginalis 1.01  
 Leptotrichia sp. HOT218 1.27  
 Leptotrichia sp. HOT463 1.16  
 Leptotrichia sp. HOT909 1.39  
 Neisseria flavescens 1.09  
 Neisseria pharynges 1.24  
 Neisseria sicca 1.04  
 Parvimonas sp. HOT393 1.22  
 Peptostreptococcaceae [11][G-4] sp. HOT369 1.01  
 Peptostreptococcus stomatis 1.18  
 Porphyromonas sp. HOT275 1.12  
 Porphyromonas sp. HOT277 1.02  
 Porphyromonas sp. HOT278 1.02  
 Prevotella dentalis 1.07  
 Prevotella multiformis 1.06  
 Shuttleworthia satelles 1.13  
 Streptococcus australis 1.23  
 Streptococcus cristatus 1.30  
 Streptococcus sanguinis 1.25  
 Streptococcus sinensis 1.07  
 S. sobrinus 1.19  

Phylum Genus Species/HOMD Taxon
Found in 100% of 

Subjects
Found in 90% of 

Subjects

 Fusobacterium periodonticum Yes
 Leptotrichia Leptotrichia buccalis Yes
 Leptotrichia hofstadii Yes
 Leptotrichia hongkongensis Yes
 Leptotrichia sp. HOT212 Yes
 Leptotrichia sp. HOT215 Yes
 Leptotrichia sp. HOT225 Yes
 Leptotrichia sp. HOT392 Yes
 Leptotrichia sp. HOT417 Yes
 Leptotrichia wadei Yes
Proteobacteria Campylobacter Campylobacter gracilis Yes Yes
 Campylobacter concisus Yes
 Campylobacter showae Yes
 Eikenella Eikenella corrodens Yes Yes
 Kingella Kingella oralis Yes
 Lautropia Lautropia mirabilis Yes
Spirochaetes Treponema Treponema socranskii subsp. buccale Yes

Species/phylotypes shared by 100% (24 species) and by 90% (78 species) of the 37 adolescents with pyrosequencing information.

Appendix Table 3. (continued)
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VIP Value

 
Romania: High 

Prevalence of Caries
Sweden: Caries 

Active
Sweden: Caries 

Free

 Streptococcus sp. HOT074 1.10  
 Streptococcus sp. HOT431 1.49  
Species associated with the Romanian high caries and Swedish caries-active groups
 Dialister pneumosintes 1.22 1.22  
 Gemella haemolysans 1.00 1.00  
 Leptotrichia shahii 1.68 1.68  
 Peptostreptococcaceae [11][G-2] sp. HOT091 1.07 1.07  
 Porphyromonas catoniae 1.26 1.26  
 Prevotella sp. HOT301 1.12 1.12  
 Streptococcus mitis 1.00 1.00  
 Streptococcus sp. HOT070 1.09 1.09  
Sweet snacks and species associated with the Swedish caries-active and caries-free groups
 Chocolate 2.50 2.50
 Sweets 2.21 2.21
 Ice cream 2.05 2.05
 Actinomyces sp. HOT525 1.01 1.01
 Capnocytophaga sp. HOT336 1.13 1.13
 Fusobacterium nucleatum subsp. animalis 1.14 1.14
 Prevotella maculosa 1.10 1.10
 Prevotella nigrescens 1.31 1.31
Species associated with the Swedish caries-active group
 Actinobaculum sp. HOT183 1.19  
 Actinomyces sp. HOT175 1.26  
 Actinomyces sp. HOT446 1.21  
 Actinomyces sp. HOT448 1.79  
 Actinomyces sp. HOT877 1.38  
 Alloprevotella tannerae 1.90  
 Bacteroidales [G-2] sp. HOT274 1.11  
 Bergeyella sp. HOT907 1.21  
 Capnocytophaga sp. HOT324 1.60  
 Capnocytophaga sp. HOT326 1.00  
 Capnocytophaga sp. HOT864 1.26  
 Eubacterium [11][G-1] infirmum 1.23  
 F. nucleatum subsp. polymorphum 1.02  
 F. nucleatum subsp. vincentii 1.27  
 Gemella bergeri 1.41  
 Kingella oralis 1.02  
 Lachnoanaerobaculum saburreum 1.08  
 Leptotrichia buccalis 1.80  
 Mitsuokella sp. HOT521 1.18  
 Parvimonas sp. HOT110 1.19  
 Prevotella enoeca 1.01  
 Prevotella marshii 1.37  
 Prevotella oralis 1.18  
 Prevotella pleuritidis 1.12  
 Prevotella sp. HOT293 1.66  
 Selenomonas infelix 1.29  
 Selenomonas sp. HOT138 1.72  
 Selenomonas sp. HOT892 1.45  
 Streptococcus constellatus 1.09  
 TM7 [G-1] sp. HOT348 1.07  
 TM7 [G-1] sp. HOT349 1.24  
 Treponema socranskii 1.03  
 Veillonella parvula 1.05  
Species associated with the Swedish caries-free group
 Actinomyces johnsonii 1.12
 Actinomyces massiliensis 1.32
 Actinomyces naeslundii 1.26
 Actinomyces oris 1.10

Appendix Table 4. (continued)
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VIP Value

 
Romania: High 

Prevalence of Caries
Sweden: Caries 

Active
Sweden: Caries 

Free

 Actinomyces sp. HOT171 1.48
 Actinomyces sp. HOT177 1.95
 Actinomyces sp. HOT180 1.46
 Actinomyces sp. HOT449 1.12
 Campylobacter gracilis 1.82
 Capnocytophaga sp. HOT335 1.64
 Clostridiales [F-2][G-1] sp. HOT075 1.12
 Dialister invisus 1.04
 F. nucleatum subsp. nucleatum 1.15
 Leptotrichia sp. HOT215 1.15
 Mycoplasma faucium 1.01
 Mycoplasma salivarium 1.23
 Prevotella denticola 1.15
 Prevotella fusca 1.12
 Prevotella histicola 1.37
 Prevotella sp. HOT300 1.00
 Prevotella sp. HOT309 1.10
 Selenomonas noxia 1.57
 Selenomonas sp. HOT137 1.46
 Selenomonas sp. HOT140 1.03
 Streptococcus pneumoniae 1.02
 Streptococcus sp. HOT071 1.14
Species associated with the Romanian high caries and Swedish caries-free groups
 Atopobium parvulum 1.28 1.28
 Lachnospiraceae [G-2] sp. HOT088 1.14 1.14
 Leptotrichia sp. HOT879 1.01 1.01
 Neisseria elongata 1.20 1.20
 Porphyromonas sp. HOT279 1.49 1.49
 Streptococcus mitis bv2 1.24 1.24

Variable Importance in Projection (VIP) values for S. mutans by polymerase chain reaction (PCR), S. sobrinus by PCR and quantitative PCR (qPCR), 
108 species/phylotypes, and sweet snacks that were either highly influential (VIP > 1.5) or influential (VIP > 1.0) in the partial least squares projection. 
For the remaining 187 species/phylotypes and S. mutans by qPCR, the VIP values were <1.0. For variables associated with 2 groups, the VIP value is 
presented in both columns, and VIP > 1.5 is indicated in red.

Appendix Table 4. (continued)
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