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Learning Objectives:

e Evaluate the timeline of development of human oral
microbiome studies.

 Describe the members of the oral microbiome as
currently catalogued in the Human Oral Microbiome
Database (HOMD) and their role in the establishment of
the microbiome at other anatomical sites.

e Evaluate the systemic connections of the oral cavity
microbiome to the other parts of the body (in “balance”
and “dysbiosis”).
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Presenter Disclaimer and Limitations to
What We are About to Review:

Is Not Seeking the
“Overselling the
Microbiome” Award of the
Day

Will Most Likely Need to
Correct Anywhere From
8 — 33% of What is Said in
This Presentation in 6-8
Months
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Definitions

e “Microbiome”:

— Considered to be first coined by 1958 Nobel Prize
Laureate Joshua Lederberg in 2001

— 1988 reference to the term from a plant and
fungal association book chapter by UK researchers
Whipps, Lewis, and Cook
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— Earliest known use was in a 1949 French dental journal
entitled “Paris : Société syndicate odontologique de
France”>

« On sait, d’autre part, le role que joue le PH dans
['évolution du microbiome intestinal. Il est plausible
d’admettre qu’a la faveur des lésions intestinales et des
modifications du PH intestinal, les migrations
parasitaires ou microbiennes peuvent »
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 While maybe not first “coined” by Lederberg, credit
should be given to the term first being defined by him,
as it relates to the normal flora of the body

* As described in his 2001 publication “ ‘Ome sweet
‘omics — a genealogical treasury of words’, the
microbiome is used:

“to signify the ecological community of commensal,
symbiotic, and pathogenic microorganisms that literally
share our body space and have been all but ignored as
determinants of health and disease”
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— Debate has existed as to what “microbiome” actually
refers to: “~-biome” (as in an ecological niche) or “-ome”
(as in genome)

— In 2007, the Committee on Metagenomics published
the following statement in an effort to clarify use:

“In the case of the metagenome, a unit derived from the
methods of bulk sequencing of environmental samples
known as metagenomics, it has been proposed that the
roles and identities of individual ecological actors in the
community can be bypassed in favor of considering the
metagenome itself as a functional unit”
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— This models the “-ome” after the molecular
)

biology correlation such as “genome”, “proteome”,
and “transcriptome”

— In contrast, many prominent researchers in the
field (e.g., Nicholson, et al-/, and Weinstock?®) have
considered the term to refer to the microbial
specifics as an ecological niche.

— Perspective: Both are valuable from a research
standpoint and one simply needs to clarify usage
rather than continue tension over disagreement in
definition
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e “Microflora”:

— Defined as simply “the microscopic wildlife of a given
healthy individual”

— Synonymous with “normal flora” and innately
includes all microbial groups as synergistic actors on
the stage of a host niche (oral, gut, lung, skin, etc.)

* Lacking the “-ome”/”-biome” contention of debate,
obviously a much less ambiguous term
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e “Dysbiosis”:

—Disruption, disturbance, and perturbation
to the structure of resident commensal
microbial communities

— What we currently know about dysbiosis inducing
dysfunction can be directly related to diagnosis of
disease if whole person treatment philosophy is
followed:

Dysfunction = Disease = Signs and Symptoms
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* While it is not possible to open various anatomical
cavities and organs during a physical exam to grab a
snapshot of function/dysfunction

A primary care PE can open the oral cavity, evaluate a
potential dysfunction/dysbiosis, and consider
systemic and longitudinal implications

(e.g., gut €—=2lung axis communication with the oral
cavity at a junction)
 Dental issues are signs of dysbiosis or dysfunction
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Moment of Numbers:

— >90% of the world’s population will have periodontal
disease at some point in their lifetime

— >47% of the US population currently has periodontitis

— The oral microbiome is the only microbiome
(according to current knowledge/dogma) that causes
disease in the majority of people

fppt.com
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Anton van Leeuwenhoek i B
* |In 1683, Leeuwenhoek wrote to the Royal Society regarding
his macroscopic and microscopic observations of his plaque

(as well as that of two old men who had never cleaned their
teeth):
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"a little white matter, which is as thick as if 'twere batter."

"I then most always saw, with great wonder, that in the said
matter there were many very little living animalcules, very
prettily a-moving. The biggest sort. . . had a very strong and
swift motion, and shot through the water (or spittle) like a pike
does through the water. The second sort. . . oft-times spun
round like a top. . . and these were far more in number."
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In the mouth of one of the old
men, Leeuwenhoek found:

"an unbelievably great company
of living animalcules, a-swimming
more nimbly than any | had ever
seen up to this time. The biggest
sort. . . bent their body into
curves in going forwards. . .
Moreover, the other animalcules
were in such enormous numbers,
that all the water. . . seemed to
be alive."
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Moment of Numbers:
e Currently, we are thought to have 100 trillion
bacterial cells on/in us
— Each cell is about a micron long

— Laid end to end and wrapped around the globe,
this chorus line of cells would wrap around earth’s
diameter twice

— Can be thought of an as additional organ since the
bacteria on us weighs about the same as our brain
or liver (1.5kg)
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Our “microbial cloud” follows us
throughout each day of our lives

8
20 N = & S
T~ DER g s wral -
% r'L ""'J'\‘-‘-;f ;“ - -
42 o o~/ 53 N N
“ . U 3 - > "‘ & """ ¢
2 < W 5
JZZ2N :
<3

fppt.com



Development of the Lung Microbiome

Influence of the oral microbiome extends to the
development and maintenance of the lung microbiome

— Within the first 5 min following birth, microbiological
communities can be detected within the oral cavity
and nasopharynx of term newborns

— The adult lung microbiome appears to have
Streptococcus, Veillonella, and Prevotella as the
dominant colonizers (80% of bacterial type) followed

by most commonly by Pseudomonas, Haemophilus,
and Neisseria
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— Lung colonization is influenced most strongly by oral
cavity members and least correlated to nasal
members

— In healthy adult subjects who underwent
microbiome analysis from the oral cavity, nasal
cavity, lungs and stomach, the lung microbiome
resembled the microbiome of the oral cavity more
than other sites tested
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Microbiome Acquisition Overall

* |tis currently unclear as to whether there is a low
level of colonization of the fetus in utero

— Bacteria has been identified within the placenta,
amniotic fluid, and fetal membranes of healthy
pregnancies

— When a microbial community is discovered in what
was previously thought to be a sterile
tissue/structure, genetic analysis usually reveals a
flora that most closely resembles that of the oral
cavity
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Meconium counts

* Once thought sterile, bacterial isolates can be
detected in low numbers from the first-pass
meconium

* The numbers are exceedingly low, but still present,
thereby violating the previous “sterile” dogma
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Paleomicrobiological Concepts of the
Microbiome

 When studying the ancient microbiome, we are left
with a very nice paleological sample: mineralized
plaque that transformed into tartar, built up, and
provides a well-preserved calculus

e Calculus successively lays down starting in the 20’s
and by studying the layers, the microbes captured in
the mineralized fractions, and conducting genomic
studies on those microbes (both 16S rRNA targeted
and shotgun), there are also incredibly well-
preserved periodontal pathogens from 1,000 years
ago (middle ages Germany)
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Development of the Understanding of the Members
of the Oral Microbiome Over the Last Three Decades
e “Zinsser Microbiology” in its 20t (1992) edition

dedicated almost 3/1,212 text pages to normal flora
(inclusive of all microbial groups and body sites)

A “PubMed” search for the key words of “human oral
microbiome” by years/number of publications yields:

Results by year

19751
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A “PubMed” search for other microbiome
studies, by body site, yields:

Human Lung
Microbiome
(15t Pub, 2004)

Human Gut
Microbiome
(15t Pub, 2002)

Human Skin
Microbiome
(1%t Pub, 1975)

fppt.com

Results by year

Results by year

Results by year

2017 160

2017: 2,098

2017195

Results by year

Human Brain
Microbiome
(1%t Pub, 1996)

Results by year

Human Eye
Microbiome
(15t Pub, 1995)

2017 260




Human Microbiome Publications (By Body
Site) in PubMed, 2017

M@ Human skin microbiome
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* |n 2008, the Human Microbiome Project was initiated from
the NIH Common Fund as what seemed like a natural
extension of the 1990 established Human Genome Project
(an international project of the US Department of Energy)

— The Human Genome Project was established by Nobel
Prize winners Renalto Dulbecco and James Watson, the
Project reached completion in 2003

— The Human Microbiome Project sought to qualify the
genes of the microbes that associate with the mapped
human genes in a ratio of potentially up to 100:1 (= the
“superorganism”)

Human genome
‘ 23,000 genes

Human microbiome
1,000,000+ ganes
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* Human Microbiome Project goal:

“The Human Microbiome Project (HMP) is an NIH
Roadmap project that was initiated to generate
resources to enable comprehensive characterization
of the human microbiota and analysis of its role in
human health and disease. The HMP centers will
sequence the genomes of a set of microoganisms
that have been previously isolated from the human
body. In addition, samples from the digestive tract,
mouth, skin, nose, and female urogenital tract of ...
human volunteers will be sequenced for 16S
ribosomal RNA analysis and considered for
metagenomic analysis.”

fppt.com



fppt.com

Gastro-
intestinal \{

Urogenital

Published as part of the
“Roadmap”, these are the
body sites sampled from
volunteers for the Human
Microbiome Project, part
of the National Institutes
of Health's Roadmap for
Medical Research.
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Superorganism
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99.9% Identical Between Any
2 Individuals

Human genome

' L 23,000
Human microbiome ¥ -
1,000,000+ genes
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Genomic Databases

* |n addition to contributing another “-ome” to the
lexicon of molecular biology, human microbiome
research has generated an enormous amount of
sequence data

— All revealing immense variations in microbial
diversity at the community, species, and genomic
levels

* The oral microbiome is being extensively
characterized by cultivation and culture-independent
molecular methods such as 16S rRNA sequencing.
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* Online metagenomics database at

MSU provides ribosome-related
data services to the scientific
community

— over 2.1 million aligned and
annotated bacterial and
archael 16S rRNA sequences

 GenBank Nucleotide Collection
(NIH) with over 2,000 bacterial
and 100 archael full genome
sequences
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Moment of Numbers:

* One ml of human saliva from a healthy adult contains
around 100 million bacterial cells.

* At the normal salivary flow rate (750 ml/day) ~8x 10°
bacteria are shed from the oral surfaces every 24h

fppt.com



“Salivaomics”: a merged area of study arising from five major branches of
diagnostic components relative to saliva: proteome, transcriptome, micro-
RNA, metabolome, and microbiome

 Has been reported that the salivary microbiome
could be used in the detection of early resectable
pancreatic cancer by means of microbial profiling
where two microbial markers (Neisseria elongata
and Streptococcus mitis) were successfully developed
with 96.4% sensitivity and 82.1% specificity

e Currently, newer microbiome-based technologies
have also become available, such as study of
microbial sequences by means of RNA or DNA

eeom  SECQUENCINE



Human Oral Microbiome Database
(HOMD)

* Hosted by the Forsyth Institute and organized in 2009
via “A Foundation for the Oral Microbiome and
Metagenome" grant from The National Institute of
Dental and Craniofacial Research

e The HOMD is the first curated description of a
human-associated microbiome and provides tools for
use in understanding the role of the microbiome in
health and disease.

fppt.com



“The goal of creating the Human Oral Microbiome
Database (HOMD) is to provide the scientific community
with comprehensive information on the approximately
700 prokaryote species that are present in the human
oral cavity. Approximately 54% are officially named, 14%
unnamed (but cultivated) and 32% are known only as
uncultivated phylotypes.”

wwshomdors
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http://www.homd.org/
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Beauty of the database: allows for a “provisional
naming scheme for the currently unnamed species so
that strain, clone, and probe data from any laboratory
can be directly linked to a stably named reference
scheme.”

Dynamically links “sequence data with phenotypic,
phylogenetic, clinical, and bibliographic information.”

www.homd.org


http://www.homd.org/
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16S ribosomal RNA sequencing allows for studying the
phylogenetic relationships between bacteria.

Its use in molecular techniques is based on the fact
that it is present in all prokaryotic cells taken with the
fact that the rDNA encoding the RNA is highly
conserved in nature

Allow for study noncultured/unculturable bacterial
cells



 Developed by Carl Woese in 1977

Phylogenetic Tree of Life

Carl Woese

Bacteria Archaea Eucarya

Green
nonsulfur Animalia

bacteria Fungl
Plantae
Gram Mothanomicrobiales
Purple  positives | Methanobacteriales extreme

bacteria Halophilos Cillates
Methanococcales

Thermococcales
Cyanobacteria
Thermoproteys

Pyrodictiu Flagellates

Bacteroides

Microsporidia
Thermotoga

Phylogenetic tree based on Woese et al. rRNA analysis 2!
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70S Ribosomes

newly born protesn
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large subunit

small subunit
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rRNA gene
sequencing

1.1solate DNA

2.Heat to separate strands;
add specific primers

3. Primer extension with
DNA polymerase

4.Repeat above steps to obtain
many copies of 165 rRNA gene

} 5.Run agarose gel and check
for correct sized product

} 6. Purify and sequence
PCR product

Figurn 1112 Broch Blology of Microorgenisms | 1/e
© 2008 Pearsan Prentice Mall, inc



Bacteria
identification

DNA extraction

Bloinformatics

DNA sequencing Gel electrophoresis

! 4 ) ‘. L L
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Amrita University — Amrita Virtual Laboratories
Universalizing Education

16S Ribosomal RNA Sequencing

16 S Ribosomal RNA Sequencing

e
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http://vlab.amrita.edu/?sub=3&brch=76&sim=1421&cnt=3087
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Taxon Description

& Taxon Table
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Taxonomic Hierarchy

' Taxonomic Level

Identify 16S rRNA Sequence

BLAST Sequence(s)

Download RefSeq & Taxonomy

Genomes

Taxa with Annotated Genomes

& All Oral Genomes

All Genomes

Proteomes

Download Protein Sequences

Tools & Download

&

' HOMD JBrowse Genome

Viewer »

% HOMD Genome Viewer »
¢ View Dynamic Annotation

Y BLAST Against HOMD Genomes

»

¥ Dynamic Genome BLAST
/ Download HOMD Data

¥ HOMD FTP Site

% HOMD Posters

¢ Oralgen »

Welcome to eHOMD

The goal of creating the expanded Human Oral Micrebiome Database (eHOMD) is to
provide the scientific community with comprehensive curated information on the
bacterial species present in the human aerodigestive tract (ADT), which
encompasses the upper digestive and upper respiratory tracts, including the oral
cavity, pharynx, nasal passages, sinuses and esophagus. eHOMD should also serve
well for the lower respiratory tract. Currently, eHOMD includes a total of 770 microbial
species, 687 from version 14.51 of HOMD and 83 added in this expansion based on
publicly available data on the microbiota of the aerodigestive tract outside of the
mouth. Of all the species, 57% are officially named, 13% unnamed but cultivated and
30% are known only as uncultivated phylotypes. one important aspect of the eHOMD,
is that it presents a provisional naming scheme for the currently unnamed taxa,
based on the 16S rRNA sequence phylogeny, so that strain, clone and probe data
from any laboratory can be directly linked to a stably named reference scheme. The
eHOMD links sequence data with phenotypic, phylogenetic, clinical and bibliographic
information. Genome sequences for aerodigestive tract bacteria determined as part
of the HOMD project, the Human Microbiome Project and other sequencing projects
are being added to the eHOMD as they become available. Genomes for 482 taxa
(63% of all taxa, 89% of cultivated taxa) are currently available on eHOMD. The
eHOMD site offers easyto use tools forviewing all publically available ADT bacterial
genomes. Welcome!

Primary Investigators: Tsute Chen, Floyd E. Dewhirst, Isabel Fernandez Escapa, Katherine P.

Lemon, Bruce J. Paster, Anne Tanner, and William G. Wade

}] e H OM D expanded Human Oral Microbiome Database Forsy th

Taxon Description | Identify 165 rRNA Sequence m Tools & Download | HOMD Information | How to Use This Page | Page: HP1

Meta-Database Search
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Announcement

2018-03-31 07:07:12
Change of taxon |ID prefix from HCT to
HMT [more]

2018-02-02 09:36:22

Announcing the eHOMD - the expanded version
of HOMD [more]

2015-12-08 11:49:40

Publication: Robust species taxonomy
assignment algorithm for 185 rRNA NGS reads:
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Database Update

2047-14-22 01:11

Genome Annotation Updste - Stenotrophomonas
nitritireducens DSM 12575 [more]
2017-02-27 16:02

Genome Annotation Update - [more]
2016-02-26 23:02

Genome Annotstion Update - Staphylococcus
warneri L37603 [more]

2016-02-26 17:02

Genome Annotation Update - Streptococcus
vestibulans FO236 [more]
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http://database.oxfordjournals.org/cgi/content/full/2010/0/baq013
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Home | Taxon Description | Identify 165 rRNA Sequence | Genomes | Proteomes | Tools & Download | HOMD Information | How to Use This Page | Page: HP1

e orsyth
D ] 6 HOM D expanded Human Oral Microbiome Database Y
Home | Taxon Description | Identify 16S rRNA Sequence m Tools & Download | HOMD Information | How to Use This Page | Page: TL1

Human Oral Microbiome Taxonomic Level List

Taxonomic level:

Domain > Phylum > Class > Order > Family > Genus > Species

Total 2 Domain categories in the database:

Taxon Countn thi> Domain
Archaea 1

Bacteria
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Of The >700 Currently Catalogued Taxa in the HOMD:

Comparison of Gram (+) vs. Gram (-) on Comparison of Grz
Phylum Level on Taxo

Gram (+) Phyla Gram (-) Phyla Gram (+)



}l e H OM D expanded Human Oral Microbiome Database Forsyth

Identify 165 rRNA Seq

Tools & Download | HOMD Information | How to Use This Page | Page: HP1

Human Oral Microbiome Taxonomic Level List

Tasonomic I

Domain > Phylum = Class > Order = Family » Gernus > Species

e astabasa:

Closiricia

Corictinctes
Deitapratectiacteria
Iz mzemiestesiea
S seci-cie
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t:}] e HOMD expanded Human Oral Microbiome Databose meth
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List of Human Microbial Taxa r———
mDI?FEmlLMMWH R STV | ¥] |48 Entriss| Search: | | [0 ercs | Motcting | Aser wores ., | [Forsitens || 6o
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HMT-282 Abiooophia defeciiva Mamed Oiral |T."mnn Dscnpnun| | 1 G=nome | 348 Mops
HMT-345 Absconditabacteria (SR1) [G-1]  bacrerium HMT 345 Phylotype Cral | Tawon Descriptin| | 0 Geor= |
HMT-574 Absconditabacteria (SR1) [G-1]  bacrerium HMT 874 Phylotype Cral | Tawon Descrition| | 1 Genoms | 111 Mg
HMT-575 Absconditabacteria (SR1) [G-1]  bacrerium HMT 275 Phylotype Cral | Tawon Descriptin| | 0 Geor= |
HMT-242 Achromobacrer xylosoxidans Mamed Unassigned |T."mnn Dscnpnun| | 5 GEnomes | G240 - 736 Mops
HMT-131 Acidipropionibacterium acidifaciens Mamed  Oral | Tawon Description| | 2Genomes | 3.2 - 304 Mopm
HMT-211 Acidovorax caeni Mamed  Unassigned | Tawan Description| | 0 Genor= |
HMT-202 Acidovoray ebreus Mamsd Unzassigned |'ramn I:ep:rluth:rn| | 1 Genoms | 330 Mop=
HMT-218 Acidovoray emperans Mamsd Unzassigned |'ramn I:ep:rluth:rn| | 1 Genoms | 443 Miop=
HMT-254 Acinercbacrer bBaumannii Mamsd Unzassigned |'ramn I:ep:rluth:rn| | 7 GEnomeas | 348 - 406 Mop=
HMT-Z8T Acinercbacrer johnsonii Mamsd Unassigned |'r.mun l:-s-:rlpuun| | 1 G=noms= | 408 Mops
HMT-28Z2 Acinercbacrer JLrii Mamsd Una=s=igned |'r.mm I:eu:rl;l:lun| | 1 G=noms= | 333 Mops
HMT-005 Acinerobacrer Iwoffii Mamed  Unassigned | Tawon Description| | 1 Genome | 333 Mo
HMT-010 Aeinercbacrer radigresisiens Mamsd Unassigned |'r.mnn Du-:nmun| | 1 GEnome | 321 Mops
HMT-408 Acinetobacter sp. HMT 408 Phylkotype Unassigned | Tawon Descriptian| | 0 Genors |
HMT-E5D Aconomyces cardiffensis Mamsd Ciral |T."mnn Dscnpnun| | 1 GEnoms | 219 Mop=
HMT-EEE Acdnomyces dentlis Mamsd Oiral |'ramn I:ep:rluth:rn| | 1 Genoms | 353 Mops




HACEK Group Taxonomy Changes Relative to Diagnosis
and Expansion of Strain Analysis:

Haemophilus aphrophilus --> Aggregatibacter aphrophilus

Haemophilus paraphrophilus --> Aggregatibacter paraphrophilus
Actinobacillus actinomycetemcomitans --> Aggregatibacter actinomycetemcomitans

31 Agoregaabacer IO PAONE 7 C408 10D OB TANG Names
Spring
20 545 Agoregadbecivr 2ptwoptislun Mamee
730 Aggregaabacter paraphrophius Named
Spring HWMT-821 Aggregsobeacrer BCONOMyCEramcomiEns MNamed Oz 186 - 240 Mbps
2018 HWT-845 Aggregatdbacrer aphrophilus MNamed O; 225 - 231 Mg

HWT-T20 Aggregesobacrer paraphrophilus Mamed Oz 241 Mg
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http://homd.org/?name=HOMD

Current Learning Objectives:

1. Every participant in the room will identify
sensations of blurring eyes, overwhelming respect,
and a feeling of exhilaration for what is currently
known about the microbiome of the oral cavity.

2. Participants in the room will manage the excitement
internally building by the nanosecond at the
anticipation of where microbiome knowledge will
be at in one week, one month, or at the scientific
knowledge normal doubling rate of less than two
years!
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Systemic Connections, Diagnosis, and Clinical Trials

e Salivaomics: non-invasive diagnostic tool with a point-of-

care goal utilizing scientific rationale and mechanisms that
convey systemic diseases to saliva

 The microbiome as an “endocrine organ”

* Untreated or ineffectively treated periodontitis is a known
independent predictor of, and comorbid contributor to,
preterm birth, cardiovascular disease, pulmonary
disorders, diabetes, and obesity.

— Microbiome and atherosclerosis: exclusively bacterially-
derived serine dipeptide lipids isolated from plaques

fppt.com



* Role of oral microbiome in pancreatic cancer

* A ssignificant association between preterm birth and
periodontitis at 21 to 24 weeks' gestation exists

 Microbiota biomarker utilization in the pursuit of
anti-cancer personalized medicine

fppt.com



Cause or Effect?

 Microbiome analysis in humans has been largely
observational, associating disease phenotypes with
specific microbial presence/absence/dysbiosis

e Sir Austin Bradford Hill’s criteria for causation has
great value to clinical applications of microbiome
studies: “In what circumstances can we pass from
this observed association to a verdict of causation?
Upon what basis should we proceed to do so?

fppt.com
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Strength of association - consistency, biologic/basic
science plausibility, specificity, and temporality

The presence of biologic gradients
Existence of experimental support
Extrapolation from known causal relationships

Applicable to understanding either causal roles of
environmental or genetic (including metagenomics
and other “-omics” fields) elements



Therapeutic Manipulation of the Microbiome

* Prebiotics: nondigestible food components that
beneficially affect the host by selectively stimulating
the growth and/or activity of 1 or a limited number
of bacteria in the colon and thereby improving host
health

* Probiotics: viable (mainly isolates from the human
microbiota) organisms that possess health benefits
following administration; commonly administered
bacterial genera include bifidobacteria, lactobacilli,
streptococci, enterococci, and E. coli
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As of Summer 2018, there are 273,931 clinical
trials research studies in 50 states and 204
countries catalogued in the NIH - U.S. National
Library of Medicine as can be viewed at
Clinicaltrials.gov
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37 Studies found for: oral microflora | oral
microbiota with the following geographic distribution




* |In summary, “the microbiome-minded clinician
scientist will consider the stability of oral microbiome
composition as a hallmark of human health.” (ukensroma

Clinical Key®© Book Chapter “The Human Microbiome of Local Body Sites and Their Unique Biology” of
“Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases, Updated Edition” (8t edition,

2015)

= ©: National, interprofessional oral

health curriculum aimed at the integration of oral
health and primary care

fppt.com


http://www.smilesforlifeoralhealth.org/buildcontent.aspx?tut=555&pagekey=62948&cbreceipt=0

Final Thoughts on the Oral Cavity Microbiome:

* In general, it is estimated that 99% of the bacteria on
earth has yet to be grown in the lab

* Intra- and inter-species communication by bacteria
(known as “guorum sensing”) using auto inducers as

their language has yet to be extensively or
translationally studied in the oral microbiome

e “Bacteriome” should be the term used for all we are
discussing today because where are the others???

fppt.com



— It is estimated that there are 103! bacteriophages on
earth

— It is estimated that viruses outnumber bacteria 10:1

— Virally-infected bacterial cells can release anywhere
from 100 — 1000 bacteriophage virions

— “Virome”
— “Fungome”

fppt.com



Research in the Taylor Lab

SUMMER 2012 — PNWU Division of Microbiology as a partner
with a Heritage University National Science Foundation —
REU 2012-15 Grant began undergraduate:professional
student intercollegiate work:
e Evaluating the prevalence of ECC in Yakima County both
on and off Yakama Nation
— Evaluated a small 2 year sample (2010-12) to establish
somewhat of a statistical/epidemiological baseline in
the area

— 37% prevalence in Yakima City (28% nationally)
— 98% prevalence on Yakama Nation

fppt.com
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Research in the Taylor Lab

e Based on the addition of Streptococcus salivarius to
oral probiotic formulations and its key role in the
matrix of viridans streptococci colonization of the
oral cavity, plate studies were conducted evaluating
the effects of non-sucrose based sweetners
commonly used in both oral health products and in
the American food supply in general
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Research in the Taylor Lab

e Ultimately we would like to evaluate the presence of
Scardovia wiggsiae in ECC/SECC lesions in Yakima
County with and without the presence of
Streptococcus mutans in the cavitous lesion

— Evaluations to be conducted by both culturing and
nonculturing (16S rRNA and whole genome
sequencing) techniques
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