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Abstract 
Human skin is constantly exposed to the external environment. It is therefore not surprising that an extremely wide 
variety of bacteria have been identified from skin samples. Some of the bacteria found are likely endogenous to man, 
comprising the normal skin microbiome, while others are likely to be exogenous environmental transients. 
Distinguishing these two groups is difficult, but some genera are known almost exclusively to be mammalian host-
associated, while others are known almost exclusively environment-associated such as from soil or water. This 
approach fails when skin is contaminated with microbes from another mammal. Over 1/3 of U.S. households have 
dogs. People living with dogs are often exposed to dog saliva either by being licked or touching objects that have 
been in a dog’s mouth. Research on the canine oral microbiome (2) has identified 353 oral taxa based on 16S rRNA 
clone library analysis, 295 of which are not shared with the human microbiome. The purpose of this study was to see 
if canine oral taxa could be found in human skin microbiome studies based on 16S rRNA sequence analysis. BLASTN 
analysis of 16S rRNA canine reference sequences against GenBank identified 1,185 sequences from human skin with 
>98.5% similarity to 118 canine oral taxa. The most commonly identified taxa were Porphyromonas cangingivalis 
(101), Jeotgalicoccus halotolerans (97), Conchiformibius sp. COT-286 (78), Conchiformibius sp. COT-289 (65), and 
Porphyromonas gulae COT-108 (56). When the human subjects were ranked by number of canine taxa recovered, the 
top 10 subjects had 50, 48, 44, 28, 23, 22, 17, 16, 15, and 9, taxa respectively. In conclusion, it appears human skin 
sites, such as volar forearm, can be massively contaminated with canine oral bacteria. This cross mammalian 
contamination may make distinguishing “oral” from “skin” and “endogenous” from “exogenous” bacteria a more 
complex task.  Supported by NIDCR DE016937. 
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Introduction 
In order to fully understand human health and disease, and health and disease in other mammals, it is necessary to 
know the microorganisms that comprise the host associated microbiomes.  Our laboratory has  focused on the oral 
microbiomes of human (1), canine (2) and other mammals.  In recent work on the canine oral microbiome we 
identified 353 canine taxa based on operational taxonomic units with >98.5% full 16S rRNA sequence similarity (2)  
While examining the similarity of the canine 16S rRNA reference sequences to sequences in GenBank, we noticed 
that many of the canine sequences were highly similar to sequences from studies of the human skin microbiome.  
The purpose of this study was to examine the source and frequency of clones from human skin libraries that match 
reference sequences for the canine oral cavity. 

Methods 
Four hundred sixteen full length 16S rRNA reference sequences for 353 canine oral taxa (GenBank JN713151–
JN713566) were subject to BLASTN analysis against the NCBI non redundant nucleotide database (dated 2012-04-23).  
The top 200 results for each reference sequence with similarity >90.0% were recorded.  A script retrieved header 
information for each sequence, including host species, subject ID and body site.  The header information was 
combined with BLAST results in an output Excel file.  Hits with >98.5% similarity were selected. Hits not from a human 
source were eliminated.  Hits not from human skin were eliminated. Hits for canine taxa with more than one 
reference sequence were de-replicated.   Sequences which did not match over the full length of the alignment were 
discarded.  

Results 
BLASTN analysis of 417 full length 16S rRNA references canine sequences representing 353 canine oral taxa produce 
7,272 hits >98.5% identity.  Limiting to human  source produced 3,858 hits.  Limiting to skin sites reduce hits to 1,592.  
Forty-seven sequences that did not align over their full lengths  were eliminated.  Finally, de-replicating hits to 
different reference sequences of the same canine oral taxon produce a final total of 1,185 sequence hits.  The 118 
canine oral taxa were seen in 41 subjects. The rank abundance of  the 28 most common canine oral taxa  on skin sites 
is shown in Table 1.  Porphyromonas cangingivalis was the most common with 101 clones .  Fifteen canine oral taxa 
with a total of 128 clones are shared with the human oral cavity (98.5% sequence similarity) leaving 103 unique 
canine taxa with 1,057 clones.  Shown in Table 2 are the canine unique taxa and clones for each subject .  Twelve of 
the 41 subjects had only taxa shared with  the human oral cavity, leaving  29 subject in Table 2.  Subject 1033 has 3 
dogs and had 150 clones from 50 canine taxa.   Shown in Table 3 are the number of canine taxa and clones seen by 
human sampling site.  The majority of canine taxa and clones are on exposed arm and hand sites  The phylogenetic 
distribution of the canine oral taxa found in the human skin libraries is shown in Figures 1-4 by red dots.  Taxa found 
in humans have black dots.  These figures are modified from reference (2). 
 

Discussion 
With over 1/3 of U.S. households having one or more dogs, it is not surprising that skin swabs from human 
microbiome studies contain dog oral bacteria.  The subjects with the highest number of canine taxa and clones 
reported dog ownership.  While  possession of canine oral bacteria on human skin generally correlates with dog 
ownership, the metadata does not contain information of whether subjects were licked by dogs, regardless of 
ownership.  Thus, while it seems likely that the subjects with 10 to 50 canine oral taxa were likely licked by a dog, that 
specific conclusion will have to await future studies designed to address transmission through licking.  The human 
health impact of being licked by a dog, while generally thought to benign, deserves further study.   Dog bites, which 
transfer canine oral bacteria across the epithelial barrier are known to cause serious infections.  An important 
question in human microbiome studies is determining which organisms are endogenous to a particular body site, and 
which organisms are transients from the environment.  This distinction is particularly difficult with the skin sites 
which are directly exposed to the environment.  The potential exposure of human skin to the endogenous 
microbiomes of other mammals further complicates the task of identifying endogenous human skin bacteria. 

Rank

Canine 
oral 

taxon Query Organism

Clones / 
taxon 
max

Shared 
human 

oral 
cavity

1 109  Porphyromonas cangingivalis  101
2 347  Jeotgalicoccus halotolerans 97
3 286  Conchiformibius sp. 78
4 289  Conchiformibius sp. COT-289 65
5 052  Porphyromonas gulae COT-052 56
6 279  Streptococcus sp. COT-279 51
7 331  Aerococcus viridans 50
8 271  Pasteurellaceae [G-2] sp. COT-271 41
9 186  Bergeyella zoohelcum 32
10 115  Eikenella corrodens 29 yes
11 121  Selenomonas noxia 29 yes
12 254  Capnocytophaga cynodegmi 28
13 280  Conchiformibius steedae  25
14 022  Porphyromonas gingivicanis 23
15 083  Actinomyces sp. COT-083 23
16 108  Porphyromonas canoris 23
17 229  Abiotrophia sp. COT-229 23
18 189  Fusobacterium sp. COT-189 21
19 343  Mogibacterium diversum 20 yes
20 089  Gemella palaticanis 19
21 017  Moraxella sp. COT-017 18
22 080  Pasteurellaceae [G-2] sp. COT-080 16
23 018  Moraxella sp. COT-018 14
24 060  Lautropia sp. COT-060 13
25 111  'Eubacterium' infirmum 13 yes
26 311  Erysipelotrichaceae [G-1] sp. COT-311 12
27 342  Selenomonas sputigena 10 yes
28 374  Actinomyces sp. COT-374 10

Table 1.  Rank abundance of canine oral taxa
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 Xenophilus sp. -- COT-174 -- Clone QC083 -- JN713339 -- 4 --  
  Xenophilus sp. -- COT-264 -- Clone ZN085 -- JN713428 -- 9 --  
  Xenophilus azovorans -- Ref-Seq -- NR_025114 

 Ottowia sp. -- COT-014 -- Clone OB029 -- JN713172 -- 10 --  
 Ottowia thiooxydans -- Ref-Seq -- NR_029001 

 Brachymonas sp. -- COT-015 -- Clone OB002 -- JN713174 -- 76 --  
 Brachymonas chironomi -- Ref-Seq -- EU346912 

 Comamonas sp. -- COT-270 -- Clone ZJ003 -- JN713433 -- 6 --  
 Comamonas nitrativorans -- Ref-Seq -- NR_025376 

 Lautropia sp. -- COT-175 -- Clone QC039 -- JN713340 -- 13 --  
 Lautropia sp. -- COT-060 -- Clone OG079 -- JN713224 -- 2 --  
 Lautrophia mirabilis -- Ref-Seq -- X73223 
 Janthinobacterium lividum -- COT-103 -- Clone PO046 -- JN713267 -- 2 

 Pelistega sp. -- COT-267 -- Clone ZJ025 -- JN713430 -- 1 
 Pelistega europaea -- Ref-Seq -- AF190911 

 Proprionivibrio sp. -- COT-223 -- Clone PW021 -- JN713386 -- 2 
 Propionivibrio pelophilus -- Ref-Seq -- NR_024855 
 Aquaspirillum sp. -- COT-091 -- Clone OE054 -- JN713255 -- 24 --  

 Aquaspirillum serpens -- Ref-Seq -- AB074518 
 Conchiformibius steedae -- COT-280 -- Clone 1D015 -- JN713445 -- 23 --  

 Conchiformibius sp. -- COT-286 -- Clone ZQ020 -- JN713452 -- 3 --  
 Conchiformibius sp. -- COT-289 -- Clone 1D061 -- JN713455 -- 15 --  

 Eikenella corrodens -- COT-115 -- Clone OI061 -- JN713283 – 1 --  --  
 Eikenella sp. -- COT-049 -- Clone OB066 -- JN713218 -- 3 
 Eikenella sp. -- COT-049 -- Clone OB066 -- JN713218 -- 3 

 Neisseria animaloris -- COT-016 -- Clone OB021 -- JN713177 -- 25 
 Neisseria zoodegmatis -- COT-349 -- Clone 1S040 -- JN713518 -- 3 
 Neisseria shayeganii -- COT-090 -- Clone OE025 -- JN713254 -- 47 --  
 Neisseria canis -- COT-137 -- Clone OK030 -- JN713302 -- 3 
 Neisseria sp. -- COT-268 -- Clone ZN028 -- JN713431 -- 2 

 Cardiobacterium sp. -- COT-176 -- Clone QC004 -- JN713341 -- 2 
 Cardiobacterium hominis -- Ref-Seq -- NR_025934 

 Cardiobacterium sp. -- COT-177 -- Clone QC030 -- JN713342 -- 11 
 Cardiobacterium sp. -- COT-238 -- Clone QE083 -- JN713403 -- 15 

 Moraxella sp. -- COT-017 -- Clone OB023 -- JN713178 -- 78 --  
 Moraxella sp. -- COT-396 -- Clone PO071 -- JN713564 -- 4 
 Moraxella sp. -- COT-328 -- Clone 1D047 -- JN713497 -- 1 
 Moraxella lacunata -- Ref-Seq -- AF005169 

 Moraxella sp. -- COT-018 -- Clone OB065 -- JN713179 -- 94 --  
 Eschericheria coli -- COT-277 -- Clone ZN002 -- JN713442 – 1 --  

 Aggregatibacter segnis -- COT-093 -- Clone OE003 -- JN713257 – 7 --  
 Pasteurellaceae [G-2] sp. -- COT-080 -- Clone OC053 -- JN713243 -- 97 --  

 Pasteurellaceae [G-2] sp. -- COT-271 -- Clone ZO044 -- JN713434 -- 26 --  
 Pasteurellaceae [G-1] sp. -- COT-272 -- Clone ZJ029 -- JN713436 -- 7 --  
 Pasteurellaceae [G-1] sp. -- COT-326 -- Clone 1D004 -- JN713496 -- 7 
 Pasteurella multocida -- COT-274 -- Clone ZI308 -- JN713439 -- 1 

 Pasteurella dogmatis -- COT-092 -- Clone OE001 -- JN713256 -- 25 --  
 Pasteurella canis -- COT-273 -- Clone ZJ072 -- JN713438 -- 5 --  

 Luteimonas sp. -- COT-275 -- Clone ZN009 -- JN713440 -- 2 
 Luteimonas composti -- Ref-Seq -- DQ846687 

 Stenotrophomonas sp. -- COT-224 -- Clone PW040 -- JN713388 -- 4 --  
  Stenotrophomonas maltophilia -- Ref-Seq -- AB180661 

 Alphaproteobacteria [G-1] sp. -- COT-081 -- Clone OC016 -- JN713244 -- 1 
 Wolinella sp. -- COT-173 -- Clone QC010 -- JN713338 -- 8 --  
  Wolinella succinogenes -- Ref-Seq -- AF273252 

 Arcobacter sp. -- COT-276 -- Clone ZJ016 -- JN713441 -- 2 
 Arcobacter butzleri -- Ref-Seq -- AY621116 

 Campylobacter sp. -- COT-283 -- Clone ZP072 -- JN713450 -- 9 
 Campylobacter rectus -- COT-010 -- Clone OB004 -- JN713167 – 8 --  
 Campylobacter sp. -- COT-011 -- Clone OB052 -- JN713170 -- 51 --  

 Desulfomicrobium orale -- COT-008 -- Clone OB018 -- JN713165 – 78 --  
 Desulfovibrionales [G-1] sp. -- COT-009 -- Clone OB028 -- JN713166 -- 11 --  

 Desulfovibrio sp. -- COT-070 -- Clone OF078 -- JN713235 -- 8 
 Desulfovibrio desulfuricans -- Ref-Seq -- EU980605 

 Desulfobulbus sp. -- COT-078 -- Clone OC011 -- JN713241 -- 6 
 Desulfobulbus propionicus -- Ref-Seq -- AY548789 

 Deltaproteobacteria [G-1] sp. -- COT-266 -- Clone ZO036 -- JN713429 -- 1 
 Chondromyces sp. -- COT-128 -- Clone OJ077 -- JN713295 -- 1 

 Chondromyces lanuginosus -- Ref-Seq -- FJ176774 
 Spirochaetales [G-1] sp. -- COT-373 -- Clone 1Z095 -- JN713545 -- 3 

 Uncultured termite spirochete -- Ref-Seq -- EF453883 
 Spirochaeta sp. -- COT-314 -- Clone 1C052 -- JN713483 -- 8 
 Spirochaeta isovalerica -- Ref-Seq -- FR749930 

 Spirochaeta sp. -- COT-379 -- Clone 1Z137 -- JN713550 -- 1 
 Spirochaeta sp. Buddy -- Ref-Seq -- AF357916 

 Treponema sp. -- COT-087 -- Clone OE007 -- JN713250 – 6 --  --  
 Treponema amylovorum -- COT-191 -- Clone QD066 -- JN713358 – 2 --  

 Treponema parvum -- COT-210 -- Clone PZ026 -- JN713375 – 1 --  
 Treponema sp. -- COT-325 -- Clone 1C060 -- JN713495 -- 2 

 Treponema socranskii -- COT-088 -- Clone PY035 -- JN713252 – 15 --  --  
  Treponema sp. -- COT-395 -- Clone OI076 -- JN713563 -- 2 

 Treponema sp. -- COT-352 -- Clone 1V055 -- JN713521 – 1 --  
 Treponema sp. -- COT-356 -- Clone 1Y007 -- JN713525 – 5 --  

 Treponema sp. -- COT-200 -- Clone PY013 -- JN713367 – 20 --  
 Treponema sp. -- COT-358 -- Clone 1Z002 -- JN713528 -- 5 
 Treponema sp. -- COT-209 -- Clone PZ076 -- JN713374 -- 3 

 Treponema maltophilum -- COT-353 -- Clone 1V058 -- JN713522 – 1 --  
 Treponema sp. -- COT-207 -- Clone PZ040 -- JN713372 -- 28 

 Treponema sp. -- COT-397 -- Clone PY022 -- JN713565 -- 1 
 Treponema denticola -- COT-197 -- Clone PY004 -- JN713361 – 133 --  
 Treponema sp. -- COT-249 -- Clone ZO008 -- JN713413 -- 18 
 Treponema sp. -- COT-350 -- Clone 1V013 -- JN713519 -- 12 

 Treponema sp. -- COT-246 -- Clone QB022 -- JN713411 -- 6 
 Treponema sp. -- COT-201 -- Clone PY077 -- JN713368 -- 23 

 Treponema sp. -- COT-171 -- Clone QC088 -- JN713336 -- 1 
 Treponema sp. -- COT-199 -- Clone PY071 -- JN713366 -- 11 
 Treponema sp. -- COT-357 -- Clone 1Y017 -- JN713527 -- 4 
 Treponema sp. -- COT-359 -- Clone 1V112 -- JN713529 -- 16 

 Treponema sp. -- COT-170 -- Clone QC005 -- JN713335 -- 15 
 Treponema sp. -- COT-233 -- Clone QB043 -- JN713399 -- 30 
 Treponema sp. -- COT-247 -- Clone QB035 -- JN713412 -- 2 

 Treponema sp. -- COT-355 -- Clone 1V094 -- JN713524 -- 1 
 Treponema sp. -- COT-351 -- Clone 1V023 -- JN713520 – 5 --  
 Treponema sp. -- COT-378 -- Clone 1Y014 -- JN713549 -- 2 
 Treponema sp. -- COT-208 -- Clone PZ035 -- JN713373 -- 3 
 Treponema sp. -- COT-293 -- Clone ZQ030 -- JN713460 – 1 --  
 Treponema sp. -- COT-198 -- Clone PY009 -- JN713364 – 18 --  --  
  Treponema medium -- COT-232 -- Clone QA024 -- JN713397 – 2 --  --  
  Treponema vincentii -- COT-354 -- Clone 1V067 -- JN713523 – 2 --  
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 Porphyromonas sp. -- COT-290 -- Clone ZR043 -- JN713457 -- 15 --  
 Porphyromonas sp. -- COT-341 -- Clone 1F031 -- JN713510 -- 6 
 Porphyromonas sp. -- COT-239 -- Clone QF045 -- JN713406 -- 6 

 Porphyromonas sp. -- COT-281 -- Clone ZP022 -- JN713448 -- 1 --  
 Porphyromonas sp. -- COT-361 -- Clone 2A067 -- JN713531 -- 1 --  
 Porphyromonas sp. -- COT-366 -- Clone 1Q059 -- JN713537 -- 2 --  

 Porphyromonas gulae -- COT-052 -- Clone QC036 -- JN713221 -- 184 --  
 Porphyromonas crevioricanis -- COT-253 -- Clone ZM110 -- JN713417 -- 19 --  

 Porphyromonas macacae -- COT-192 -- Clone QD016 -- JN713359 -- 16 
 Porphyromonas canoris -- COT-108 -- Clone OH032 -- JN713273 -- 68 --  

 Porphyromonas cangingivalis -- COT-109 -- Clone QC021 -- JN713277 -- 203 --  
 Porphyromonas sp. -- COT-182 -- Clone QC019 -- JN713348 -- 1 

 Porphyromonas gingivicanis -- COT-022 -- Clone OB003 -- JN713184 -- 313 --  
 Porphyromonas sp. -- COT-181 -- Clone QC023 -- JN713347 -- 4 

 Tannerella forsythus -- COT-023 -- Clone OB071 -- JN713185 – 27 --  --  
  Proteiniphilum sp. -- COT-385 -- Clone 2C060 -- JN713555 -- 1 

 Proteiniphilum acetatigenes -- Ref-Seq -- AY742226 
 Porphyromonadaceae [G-1] sp. -- COT-184 -- Clone QC032 -- JN713350 -- 8 

 Paludibacter sp. -- COT-384 -- Clone 2C058 -- JN713554 -- 1 
 Paludibacter propionicigenes -- Ref-Seq -- NR_040925 

 Bacteroides tectus -- COT-039 -- Clone OD013 -- JN713205 -- 22 --  
 Bacteroides sp. -- COT-183 -- Clone QC054 -- JN713349 -- 8 

 Bacteroides heparinolyticus -- COT-310 -- Clone 1A034 -- JN713478 – 1 --  
 Bacteroides sp. -- COT-040 -- Clone OD028 -- JN713206 -- 27 --  

 Prevotella sp. -- COT-195 -- Clone QD038 -- JN713360 -- 2 --  
 Prevotella dentalis -- Ref-Seq -- X81876 

 Prevotella tannerae -- Ref-Seq -- AJ005634 
 Prevotella sp. -- COT-372 -- Clone 2B169 -- JN713544 -- 1 

 Prevotella sp. -- COT-282 -- Clone ZP040 -- JN713449 -- 1 
 Prevotella sp. -- COT-284 -- Clone ZP074 -- JN713451 -- 1 --  
 Prevotella sp. -- COT-226 -- Clone PW058 -- JN713391 -- 13 --  
 Prevotella sp. -- COT-298 -- Clone ZY032 -- JN713465 -- 2 --  

 Odoribacter denticanis -- COT-084 -- Clone OC024 -- JN713247 -- 16 --  
 Bacteroidia [G-2] sp. -- COT-301 -- Clone 1C090 -- JN713467 -- 1 --  

 Bacteroidia [G-5] sp. -- COT-187 -- Clone QC080 -- JN713354 -- 31 --  
 Bacteroidia [G-3] sp. -- COT-041 -- Clone OD015 -- JN713207 -- 1 

 Bacteroidia [G-4] sp. -- COT-387 -- Clone 2C116 -- JN713557 -- 1 
 Bergeyella zoohelcum -- COT-186 -- Clone QC056 -- JN713352 -- 97 --  
 Bergeyella sp. -- COT-318 -- Clone 1B014 -- JN713488 -- 2 

 Cloacibacterium sp. -- COT-320 -- Clone 1C012 -- JN713490 -- 1 --  
 Cloacibacterium normanense -- Ref-Seq -- AJ575430 

 Capnocytophaga sp. -- COT-339 -- Clone 1I154 -- JN713507 -- 3 --  
 Capnocytophaga sp. -- COT-329 -- Clone 1D008 -- JN713498 -- 1 
 Capnocytophaga canimorsus I -- COT-235 -- Clone QE035 -- JN713400 -- 12 --  

 Capnocytophaga canimorsus II -- COT-362 -- Clone 2A082 -- JN713532 -- 1 
 Capnocytophaga cynodegmi -- COT-254 -- Clone ZI051 -- JN713418 -- 24 --  
 Capnocytophaga sp. -- COT-295 -- Clone ZX158 -- JN713462 -- 2 --  

 Sporocytophaga myxococcoides -- COT-185 -- Clone QC007 -- JN713351 -- 2 --  
  Chlorobi [G-1] sp. -- COT-046 -- Clone 1F061 -- JN713214 -- 21 --  

 Chlorobi [G-1] sp. -- COT-312 -- Clone 1A063 -- JN713480 -- 5 --  
 Fusobacterium canifelinum -- COT-188 -- Clone QD074 -- JN713355 -- 13 
 Fusobacterium nucleatum ss animalis -- COT-367 -- Clone 2B018 -- JN713538 – 1 --  

 Fusobacterium sp. -- COT-236 -- Clone QE025 -- JN713401 – 4 --  
 Fusobacterium sp. -- COT-169 -- Clone QC027 -- JN713334 -- 59 
 Fusobacterium sp. -- COT-189 -- Clone QD044 -- JN713356 -- 74 --  
 Fusobacterium necrophorum -- COT-190 -- Clone QD026 -- JN713357 – 6 --  --  

 Streptobacillus sp. -- COT-370 -- Clone 2B078 -- JN713542 -- 1 
 Streptobacillus moniliformis -- Ref-Seq -- AB330760 

 Leptotrichia sp. -- COT-319 -- Clone 1C001 -- JN713489 -- 2 
 Leptotrichia goodfellowii -- Ref-Seq -- AB558169 
 Leptotrichia sp. -- COT-294 -- Clone ZW130 -- JN713461 -- 3 --  
 Leptotrichia sp. -- COT-345 -- Clone 1J034 -- JN713514 -- 7 

 GN02 [G-1] sp. -- COT-323 -- Clone 1D068 -- JN713493 -- 2 --  
 GN02 [G-1] sp. -- COT-364 -- Clone 2A176 -- JN713534 -- 2 --  

 GN02 [G-2] sp. -- COT-291 -- Clone ZR106 -- JN713458 -- 6 --  
 GN02 [G-2] sp. -- COT-394 -- Clone 2A187 -- JN713562 -- 1 

 SR1 [G-2] sp. -- COT-382 -- Clone 2B176 -- JN713553 -- 3 
 SR1 [G-1] sp. -- COT-369 -- Clone 2A131 -- JN713539 -- 8 --  
  SR1 [G-1] sp. -- COT-380 -- Clone 2B037 -- JN713551 -- 2 

 TM7 [G-2] sp. -- COT-251 -- Clone ZL081 -- JN713415 – 3 --  --  
  TM7 [G-2] sp. -- COT-363 -- Clone 2A026 -- JN713533 -- 1 

 TM7 [G-1] sp. -- COT-308 -- Clone ZZ052 -- JN713475 -- 2 --  
  TM7 [G-1] sp. -- COT-250 -- Clone ZL096 -- JN713414 -- 1 

 TM7 [G-1] sp. -- COT-305 -- Clone ZZ012 -- JN713472 -- 5 --  
  TM7 [G-1] sp. -- COT-237 -- Clone QE010 -- JN713402 -- 6 
 TM7 [G-1] sp. -- COT-322 -- Clone 1C049 -- JN713492 -- 2 

 WPS-2 [G-1] sp. -- COT-220 -- Clone PV029 -- JN713383 -- 1 
 Chloroflexi [G-1] sp. -- COT-306 -- Clone ZZ033 -- JN713473 -- 2 

 Synergistales [G-2] sp. -- COT-138 -- Clone PY001 -- JN713304 -- 74 
 Synergistales [G-1] sp. -- COT-179 -- Clone QC037 -- JN713344 – 32 --  
 Synergistales [G-1] sp. -- COT-390 -- Clone QA033 -- JN713560 – 7 
 Synergistales [G-1] sp. -- COT-180 -- Clone QB010 -- JN713345 -- 77 

 Synergistales [G-1] sp. -- COT-205 -- Clone QB015 -- JN713371 -- 5 
 Synergistales [G-1] sp. -- COT-178 -- Clone PY002 -- JN713343 -- 258 --  
  Synergistales [G-1] sp. -- COT-094 -- Clone OE021 -- JN713258 -- 10 
 Synergistales [G-1] sp. -- COT-204 -- Clone PZ069 -- JN713370 – 2 --  

 Synergistales [G-1] sp. -- COT-242 -- Clone QB001 -- JN713407 -- 7 
 Synergistales [G-1] sp. -- COT-243 -- Clone QB041 -- JN713408 – 5 --  
 Synergistales [G-1] sp. -- COT-203 -- Clone PY026 -- JN713369 – 10 --  
 Synergistales [G-1] sp. -- COT-231 -- Clone QA058 -- JN713396 – 9 --  
 Synergistales [G-1] sp. -- COT-244 -- Clone QB008 -- JN713410 – 30 --  
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XI 

XIVa 

XIII 

 Peptostreptococcaceae XI [G-10] sp. -- COT-066 -- Clone OF005 -- JN713231 -- 16 
 Peptostreptococcaceae XI [G-10] sp. -- COT-125 -- Clone OJ076 -- JN713292 -- 28 

 Anaerovorax odorimutans -- Ref-Seq -- AJ251215 
 Peptostreptococcaceae XI [G-12] sp. -- COT-124 -- Clone OJ070 -- JN713291 -- 11 

 Peptostreptococcaceae XI [G-11] sp. -- COT-068 -- Clone OF007 -- JN713233 -- 8 
 Peptostreptococcaceae XI [G-11] sp. -- COT-074 -- Clone OC009 -- JN713238 -- 2 

 Peptostreptococcaceae XI [G-6] sp. -- COT-067 -- Clone OF076 -- JN713232 -- 6 
 'Eubacterium' XI infirmum -- COT-111 -- Clone OI012 -- JN713279 – 2 --  --  

 Peptostreptococcaceae XI [G-6] sp. -- COT-333 -- Clone 1G023 -- JN713503 -- 2 
 Mogibacterium timidum -- COT-112 -- Clone OI044 -- JN713280 – 2 --  
 Mogibacterium diversum -- COT-343 -- Clone 1G062 -- JN713512 – 2 --  --  

 Peptostreptococcaceae XI [G-7] sp. -- COT-110 -- Clone OI084 -- JN713278 – 3 --  
 Peptostreptococcaceae XI [G-7] sp. -- COT-155 -- Clone PR011 -- JN713321 -- 7 

 Peptostreptococcaceae XI [G-7] sp. -- COT-221 -- Clone PV088 -- JN713384 -- 1 
 Peptostreptococcaceae XI [G-8] sp. -- COT-303 -- Clone ZY090 -- JN713469 -- 1 
 Peptostreptococcaceae XI [G-8] sp. -- COT-126 -- Clone OJ017 -- JN713293 -- 2 

 Peptostreptococcaceae XI [G-8] sp. -- COT-139 -- Clone OK053 -- JN713305 -- 2 
 'Eubacterium' XI nodatum -- COT-045 -- Clone OD055 -- JN713213 – 15 --  

 Peptostreptococcaceae XI [G-9] sp. -- COT-097 -- Clone PO047 -- JN713261 -- 2 
 Peptostreptococcaceae XI [G-4] sp. -- COT-021 -- Clone OB006 -- JN713183 -- 57 

 Peptostreptococcaceae XI [G-4] sp. -- COT-065 -- Clone OF009 -- JN713230 -- 16 
 Peptostreptococcaceae XI [G-4] sp. -- COT-019 -- Clone OB001 -- JN713180 -- 66 --  

 Peptostreptococcaceae XI [G-5] sp. -- COT-096 -- Clone PO049 -- JN713260 -- 33 
 Peptostreptococcaceae XI [G-5] sp. -- COT-168 -- Clone QC076 -- JN713333 -- 30 --  

 Fusibacter paucivorans -- Ref-Seq -- AF050099 
 Peptostreptococcaceae XI [G-3] sp. -- COT-105 -- Clone OH007 -- JN713269 -- 4 --  

 Peptostreptococcaceae XI [G-3] sp. -- COT-104 -- Clone OH065 -- JN713268 -- 30 
 Peptostreptococcaceae XI [G-3] sp. -- COT-307 -- Clone ZZ040 -- JN713474 -- 1 

 Peptostreptococcaceae XI [G-3] sp. -- COT-287 -- Clone ZR004 -- JN713453 -- 8 
 Peptostreptococcaceae XI [G-3] sp. -- COT-034 -- Clone OD002 -- JN713199 -- 34 
 Peptostreptococcaceae XI [G-3] sp. -- COT-051 -- Clone OG052 -- JN713219 -- 6 

 Filifactor sp. -- COT-064 -- Clone OF011 -- JN713228 -- 8 
 Filifactor sp. -- COT-163 -- Clone PS019 -- JN713329 -- 2 

 Filifactor sp. -- COT-164 -- Clone PS024 -- JN713330 -- 8 
 Filifactor villosus -- COT-031 -- Clone OD049 -- JN713195 -- 100 --  

 Filifactor alocis -- COT-001 -- Clone OB017 -- JN713151 – 65 --  
 'Eubacterium' XI yurii -- Ref-Seq -- AY533381 

 Peptostreptococcaceae XI [G-2] sp. -- COT-003 -- Clone OB070 -- JN713153 -- 8 
 Peptostreptococcaceae XI [G-2] sp. -- COT-047 -- Clone OD006 -- JN713216 -- 36 --  

 Peptostreptococcus sp. -- COT-227 -- Clone PX064 -- JN713392 -- 4 
 Peptostreptococcus anaerobius -- Ref-Seq -- AB640692 

 Peptostreptococcus sp. -- COT-033 -- Clone OD020 -- JN713198 -- 101 --  
 'Clostridium' XI hiranonis -- COT-148 -- Clone PP013 -- JN713315 -- 1 

 Proteocatella sp. -- COT-007 -- Clone OB027 -- JN713163 -- 310 --  
 Proteocatella sp. -- COT-032 -- Clone OD037 -- JN713196 -- 96 --  

 Proteocatella sp. -- COT-058 -- Clone OG068 -- JN713223 -- 5 --  
 Proteocatella sphenisci -- Ref-Seq -- AF450134 

 'Clostridium' XI sticklandii -- Ref-Seq -- M26494 
 Peptostreptococcaceae XI [G-1] sp. -- COT-004 -- Clone OB014 -- JN713154 -- 45 

 Peptostreptococcaceae XI [G-1] sp. -- COT-005 -- Clone OB010 -- JN713158 -- 93 --  
 Peptostreptococcaceae XI [G-1] sp. -- COT-086 -- Clone OC050 -- JN713249 -- 9 
 Peptostreptococcaceae XI [G-1] sp. -- COT-258 -- Clone ZN034 -- JN713423 -- 7 

 Peptostreptococcaceae XI [G-1] sp. -- COT-006 -- Clone OB016 -- JN713159 -- 22 
 Peptostreptococcaceae XI [G-1] sp. -- COT-129 -- Clone OJ068 -- JN713296 -- 4 

 Peptostreptococcaceae XI [G-1] sp. -- COT-057 -- Clone OG058 -- JN713222 -- 15 
 Peptostreptococcaceae XI [G-1] sp. -- COT-166 -- Clone PS043 -- JN713331 -- 4 
 Peptostreptococcaceae XI [G-1] sp. -- COT-071 -- Clone OF047 -- JN713236 -- 45 --  

 Peptostreptococcaceae XI [G-1] sp. -- COT-135 -- Clone PQ070 -- JN713298 -- 31 
 Helcococcus sp. -- COT-069 -- Clone OF006 -- JN713234 -- 94 

 Helcococcus sp. -- COT-140 -- Clone PP020 -- JN713306 -- 9 
 Helcococcus ovis -- Ref-Seq -- NR_027228 

 Peptostreptococcaceae XIII [G-3] sp. -- COT-332 -- Clone 1G022 -- JN713501 -- 9 
 Parvimonas sp. -- COT-035 -- Clone OC049 -- JN713200 -- 42 --  

 Parvimonas sp. -- COT-101 -- Clone PO023 -- JN713265 -- 19 --  
 Parvimonas micra -- COT-076 -- Clone OC026 -- JN713239 – 3 --  --  

 Parvimonas sp. -- COT-102 -- Clone PO053 -- JN713266 – 11 --  
 Peptostreptococcaceae XIII [G-1] sp. -- COT-030 -- Clone OB047 -- JN713194 -- 25 --  

 Tissierella sp. -- COT-029 -- Clone OB056 -- JN713191 – 33 --  
 Tisserella praecuta -- Ref-Seq -- X77848 

Peptostreptococcaceae XIII [G-2] sp. -- COT-077 -- Clone OC007 -- JN713240 – 67 --   
 Peptoniphilus sp. -- COT-304 -- Clone ZZ009 -- JN713471 – 2 --  
 Peptoniphilus asaccharolyticus -- Ref-Seq -- AF542228 

 Lachnospiraceae XIVa [G-6] sp. -- COT-026 -- Clone OB058 -- JN713188 -- 11 
 Lachnospiraceae XIVa [G-6] sp. -- COT-073 -- Clone OC005 -- JN713237 -- 33 --  

 Lachnospiraceae XIVa [G-6] sp. -- COT-106 -- Clone OH081 -- JN713270 -- 13 --  
 Lachnospiraceae XIVa [G-6] sp. -- COT-161 -- Clone PS075 -- JN713327 -- 14 

 Lachnospiraceae XIVa [G-6] sp. -- COT-263 -- Clone ZI312 -- JN713427 -- 4 --  
 Catonella sp. -- COT-228 -- Clone PX026 -- JN713393 -- 3 
 Catonella sp. -- COT-340 -- Clone 1L065 -- JN713509 -- 2 

 Catonella sp. -- COT-048 -- Clone OB050 -- JN713217 -- 2 
 Catonella sp. -- COT-158 -- Clone PS012 -- JN713324 -- 34 --  
 Catonella sp. -- COT-098 -- Clone PO001 -- JN713262 -- 2 

 Catonella sp. -- COT-257 -- Clone ZI059 -- JN713421 -- 15 
 Catonella sp. -- COT-160 -- Clone PS066 -- JN713326 -- 7 

 Catonella sp. -- COT-025 -- Clone OB033 -- JN713187 -- 18 
 Catonella morbi -- Ref-Seq -- X87151 

 Lachnospiraceae XIVa [G-5] sp. -- COT-024 -- Clone OB020 -- JN713186 -- 77 --  
 Lachnospiraceae XIVa [G-5] sp. -- COT-136 -- Clone OK054 -- JN713301 -- 1 

 Butyrivibrio sp. -- COT-113 -- Clone OI010 -- JN713281 – 1 --  --  
 Butyrivibrio hungatei -- Ref-Seq -- AY178635 

 Shuttleworthia satelles -- COT-114 -- Clone OI063 -- JN713282 – 2 --  --  
  Blautia sp. -- COT-143 -- Clone PP006 -- JN713310 -- 4 

 Blautia gnavus -- COT-145 -- Clone PP024 -- JN713312 -- 1 
 Blautia sp. -- COT-337 -- Clone 1G067 -- JN713506 -- 1 

 Blautia hansenii -- COT-144 -- Clone PP015 -- JN713311 -- 1 
 Lachnospiraceae XIVa [G-4] sp. -- COT-099 -- Clone PO010 -- JN713263 -- 30 

 Lachnospiraceae XIVa [G-3] sp. -- COT-036 -- Clone OD058 -- JN713202 -- 16 --  
 Lachnospiraceae XIVa [G-1] sp. -- COT-146 -- Clone PP029 -- JN713313 -- 1 
 Lachnospiraceae XIVa [G-1] sp. -- COT-371 -- Clone 2B159 -- JN713543 -- 1 

 Lachnospiraceae XIVa [G-1] sp. -- COT-346 -- Clone 1O089 -- JN713515 -- 1 
 Lachnospiraceae XIVa [G-7] sp. -- COT-037 -- Clone OD066 -- JN713203 -- 1 

 Lachnospiraceae XIVa [G-7] sp. -- COT-399 -- Clone 1K033 -- JN713566 -- 2 
 Lachnospiraceae XIVa [G-2] sp. -- COT-062 -- Clone OH021 -- JN713226 -- 13 

 Lachnospiraceae XIVa [G-2] sp. -- COT-156 -- Clone PR052 -- JN713322 -- 17 --  
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Fig. 2.  Clostridia:  Peptostreptococceae & 
Lachnoslpiraceae. 

Fig. 4.  Bacteroidetes, Fusobacteria, & rare 
phyla/candidate divisions. 

Fig. 3.  Proteobacteria & Spirochaetes. 

Fig. 1.  Firmicutes, Actinobacteria & 
Tenericutes. 
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Subject  
ID

Sites / 
subject 

Taxa / 
subject 

Clones / 
subject Pet Type pet

1033 4 50 150 yes 3 dogs
1049 3 48 224 yes lizard
1139 3 44 264 yes 2 dogs 1 cat
1027 3 28 49 yes 3 dogs and 2 snakes
1052 4 23 40 no -
1039 3 22 40 yes dog
1089 3 17 45 yes 2 cats
1088 3 16 56 yes dog and cat
HV1 10 15 38 yes dog
1100 3 9 18 yes dog
1022 4 9 15 no -
1028 4 8 10 yes 3 dogs and 2 snakes

HV10 4 6 9 yes 2 cats
1104 3 5 8 no -
1115 4 5 8 yes hamster
1048 3 5 7 yes lizard
1019 4 2 22 no -

1 1 2 2 Unknown
HV4 2 2 2 yes 2 dogs
HV7 4 1 36 no -
HV2 1 1 4 no -
1031 1 1 2 no -
HV6 7 1 2 yes cat
1018 1 1 1 Unknown -
1036 2 1 1 no -
1050 2 1 1 yes lizard
1113 3 1 1 no -
1121 1 1 1 no -
1137 3 1 1 yes fish

Table 2.  Taxa  and Clones per subject

Study Subject Isolation Sites

Includes shared human taxa & clones + - + - + - + -

1 antecubital fossa (inner elbow) skin 2 2 2 2 2 2 1 1

2 skin, volar forearm 1067 963 91 82 655 605 27 15
2 skin, antecubital fossa 1067 963 60 54 216 197 23 16
2 skin, popliteal fossa 1067 963 45 39 173 157 20 18
2 skin, nare 1067 963 7 4 23 4 9 3

3 skin, interdigital web space 116 91 10 9 35 34 3 3
3 skin, antecubital fossa 116 91 9 6 13 10 4 2
3 skin, volar forearm 116 91 9 5 18 12 5 4
3 skin, toe web space 116 91 2 2 2 2 2 2
3 skin, occiput 116 91 2 1 2 1 2 1
3 skin, hypothenar palm 116 91 2 1 24 23 3 2
3 skin, buttock 116 91 1 1 1 1 1 1
3 skin, elbow 116 91 1 1 2 2 2 2
3 skin, plantar heel 116 91 1 1 2 2 1 1
3 skin, glabella 116 91 1 1 1 1 1 1
3 skin, alar crease 116 91 1 1 1 1 1 1
3 skin, nare 116 91 1 1 1 1 1 1
3 skin, back 116 91 1 1 1 1 1 1
3 skin, axillary vault 116 91 2 0 10 0 1 0
3 skin, external auditory canal 116 91 1 0 1 0 1 0
3 skin, umbilicus 116 91 1 0 2 0 1 0

Taxa / site  Clones / study Clones / site   Subjects / site 

Table 3. Taxa and clones per site
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