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microbe -

noun | mi-crobe | \'mi- krab\

Simple Definition of Microse

: an extremely small living thing that can only be seen with a microscope










Emiliania huxleyi & satelites

LANDSAT Satellite image of Emiliania huxleyi
bloom in the English Channel (Latitude
50°11"1"”N and longitude 0°31"52""W) off the
coast of Plymouth (Cornwall) 24, July 1999

(Photo: NASA, image courtesy of Andrew Wilson and Steve Groom)



Oral Microbiology: Past, Present and Future
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1800s 1980s—present A fysal 2010
Connection made between Unculturable microorganisms lx\_\ *, * : \'| Human Oral Microbiome
disease and microorganisms studied using DNA sequencing L. =] Database launched
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Mid-1600s

First observations of
MICrOScopIc organisms

Late 1800s—present

Culture, staining and microscopy
used to study microorganisms

2008

Human Microbiome Project
launched to characterize the
human microbiome

wiww microbiologyinpich

2 cm

Candida albicans
Sabouraud agar




First observations
 van Leeuwenhoek (1632 — 1723)

* In his notebook, he recorded “I didn’t clean my teeth
for three days and then took the material that has
lodged in small amounts on the gums above my front
teeth...... | found a few living animalcules.”
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Figure 1 - Diagram of the microscope constructed
by Antoni van Leeuwenhoek in the ®%II century



Louis Pasteur (1822 — 1895)

® Pasteur (1857) demonstrated that lactic acid

fermentation is due to the activity of
microorganisms

e Pasteur (1861) conflict over spontaneous
generation — birth of microbiology as a science

e Pasteur (1881) developed anthrax vaccine
e Pasteurization




Pasteur (1861)

Figure 1.3 The Spontaneous Generation Experiment. Pasteur’s
swan neck flasks used in his experiments on the spontaneous
generation of microorganisms. Source: Annales Sciences Naturelle, 411
Series, Vol. 16, pp. 1-98, Pasteur, L., 1861, “Mémoire sur les Corpuscules
Organisés Qui Existent Dans L’Atmosphére: Examen de la Doctrine des
Générations Spontanées.”

Pasteur’s swan neck flasks used in his experiments on the spontaneous generation of
microorganisms.

Microorganisms are not spontaneously generated from inanimate matter, but are
produced by other microorganisms.



Robert Koch (1843 - 1910)

The recognition of microbial role in disease




(1884)

Koch's Postulates:

® The microorganism must be found

in abundance in all organisms suffering
from the disease, but should not be
found in healthy organisms.

@ The microorganism must be isolated
from a diseased organism and grown
in pure culture.

@ The cultured microorganism should
cause disease when introduced into a
healthy organism.

@ The microorganism must be
reisolated from the inoculated,
diseased experimental host and
identified as being identical to the
original specific causative agent.
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Microcoeccns "is Escherichia coli )
ficrococcus luteus e ——, Serratia marcescens

By de:Benutzer:Brudersohn - German Wikipedia:
hitp://de.wikipedia.org/wiki/Bild:SerrmarcKol.jpg, CC BY-5A 3.0,
https://commons.wikimedia.org/w/index.php?curid=732821
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Sevilla Malaga El Caminante Campus Andaluz
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000

total de afectados: 210
3 personas muertas
5 abortos

SANIDAD

40 personas afectadas por
un brote de listeriosis
relacionado con una marca
de carne mechada

Se trata de un producto comercializado con el nombre de La
Mech4', fabricado por la firma Magrudis

Edificio del Hospital Virgen del Rocio de Sevilla.

La Consejeria de Salud y Familias, a través de la Direccién
General de Salud Ptblica y Ordenacién Farmacéutica, ha
decretado este jueves una alerta sanitaria sobre el producto
de carne mechada con el nombre comercial 'La Mecha’,
fabricado por la firma Magrudis, con domicilio en Sevilla
capital, tras comprobar que este producto es el agente
causante de los brotes de listeriosis registrados en Sevilla en
las 1iltimas semanas.

Segtin ha informado la Consejeria en un comunicado, la alerta

FUBLICIDAD

El director de El Mundo selecciona las
noticias de mayor interés para ti.

Recibir Newsletter

FUBLICIDAD

|de VIPS'

iDescarga!
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Muy abierto



: - e
R i B e

-

---'-.— '-J--——'r'l-r 'L.-‘iEt'H

i -"w




Figure 1. VITEK 2 Compact Instrument and Workstation.

Figure 2. VITEK 2 GN Colorimetric Identification Card.
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Figure &, VITEK 2 Cassette Loaded with Cards and Suspension Tubes
Being Loaded Into the Automatic Transport System.
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There are currently four reagent cards available for the identification of
different organism classes as follows:

1. GN - Gram-negative fermenting and non-fermenting bacilli

2. GP - Gram-positive cocci and non-spore-forming bacilli

3. YST - yeasts and yeast-like organisms

4, BCL - Gram-positive spore-forming bacilli
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Epitelio

Listeria monocytogenes

La listeriosis esta causada por la
bacteria listeria monocytogenes.
La via de contagio habitual es a
través de alimentos infectados
con labacteria: carne poco
hecha, leche no pasteurizada, etc.
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Una vez en la sangre, infecta a los glébulos blancos y se multiplica.
El patégeno resulta casiinocuo para la mayoria de las personas sanas,

resultando més peligroso para ancianos, mujeres embarazadas o
personas con el sistema inmune debilitado. En los casos més extremos

los dafios pueden afectar al cerebro, al corazén y a otros érganos.
Dendritic
cell

Fuente: Ministerio de Sanidad y elaboracién propia. EL PAIS

Proliferating
stem cell

Paneth cell

Lamina propria

Nature Reviews | Microbiology



Enfermedades infecciosas

'ENFERMEDAD | SINTOMAS CONTAGIO
DCrobe wissin, vessiin borrosa, parpados caldos,
dificiitad para hablar, para iragar, sensacidn de Ingestidn de almentos que pesen la toxina
sequedad e&n la boca, debilded muscular que producida pof la baclenia
BOTULISMO desciende a traves del cusrpa. premera los hombfos,
luege los brazos, los musios, las pantomilas, etc. La
pardlsis de los misculos respiralonos puede causar
la muerie Mo se iransmite de una persona a ofra
Fiebee, escalofnios, dolones de cabeza, dolores Inoculaciin a través de hendas en los
corporales, v debilidad La fiebee puede suber y bajar | ganaderns, y velennanos
BRUCELOSIS &n un periodo de 24 horas (fisbre ondulante™) Ingestion de leche o lacteos crudos
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o genitales
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Overview of
Bacterial infections

Eye infections

- Staphylococcus aureus
- Neisseria gonorrhoeae
- Chlamydia trachomatis

Bacterial meningitis
- Streptococcus pneumoniae
- Neisseria meningitidis

- Haemophilus influenzae

- Streptococcus agalactiae

- Listeria monocytogenes

Sinusitis
- Streptococcus pneumoniae
- Haemophilus influenzae

Otitis media

- Streptococcus pneumoniae Upper respiratory tract

infection
- Streptococcus pyogenes
- Haemophilus influenzae

Pneumonia
Community-acquired:

- Streptococcus pneumoniae
- Haemophilus influenzae
- Staphylococcus aureus
Atypical:

Gastritis
- Helicobacter pylori

Food poisoning

- Mycoplasma pneumoniae - Campylobacter jejuni

- Chlamydia pneumoniae - Salmonella

- Legionella pneumophila - Shigella

Tuberculosis - Clostridium

- Mycobacterium - Staphylococcus
tuberculosis aureus

Escherichia coli

Sexually transmitted

Skin infections diseases

Urinary tract infections
- Staphylococcus aureus 4

- Chlamydia trachomatis - Escherichia coli
- Streptococeus py ogelnes - Neisseria gonorrhoeae - Other Enterobacteriaceae
- Pseudomonas @eryginosa Treponema pallidum - Staphylococcus

- Ureaplasma urealyticum saprophyticus

- Haemophilus ducreyi - Pseudomonas aeruginosa



Alexander Fleming
(1881-1955)

Sir Alexander Fleming (1929)
discovered the antibiotic
penicillin. He had the insight to
recognize the significance of the
Inhibition of bacterial growth in
the vicinity of a fungal
contaminant.



As a result...resistance to antimicrobials
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Ubiquity

They live everywhere....

Even In extreme environments
» Black smokers

Hot springs

Acidic environments

Ice surface

Dry dessert

“Where else?....”




Mitrogen in
atmosphere (M)
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50il organic
nitrogen
Mitrogen-fixing
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Ammonification Mitrification

Ammonium (NH4*)

Mitrites (MO 5)

Mitrogen-fixing soil bacteria Mitrifying bacteria



_Qﬁimﬁli and detomposes them - reduces
them do simpler forms of modter:

PrimarY DECOmPoseERS
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[ij Consume (eat) dead plants ¢




PCR: Kary Mullis

PCR Components
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@ g @y lSS'CPrimersBdeemp.late 2. Annealing Km'y B.M H”I.S, 74, DI’eS,' Found a
" Way to Analyze DNA and Won Nobel

LI PYTTTIY His discovery created a new world of possibilities in

diagnosing disease, unearthing the past and assisting in

Taq Polymerase  Mix Buffer PCR Tube

l 72°C - Synthesise New Strand 3. Extension

‘ criminal cases, including O.J. Simpson’s murder trial.

PCR Cycle
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Synthetic bacteria:
Craig Venter

AATCC
557 aTc:
ﬂ PP L B

L

=
Outgrbwth
Test
Transplantation“’-f‘h
Isolation

s
@ B JCVI-synl.0
N— Synthesis 1,078,809 bp

JCVI-syn3.0

531,490 bp
-400000

200000,

d / g N
[ .""‘ 400000
O =

Construction

Cloning




Metagenomics

* The application of modern genomics techniques
to the study of communities of microbial
organisms directly in their natural environments,
byloassmg the need for isolation and lab
cultivation of individual species.
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Community analysis
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165 rRNA gene 0000
DNA fragment amplification I I
with barcoded primers x

DNA extraction Bacterial DNA encoding the 165 The amplified genes The sequences are separated by
ribosomal RNA gene is amplified from are purified and mixed —— sample by reading the barcodes
all bacteria in the sample using primers together in equal sy
with universal specificity that also proportions Y = sy
attach an identifying barcode to all
genes amplified from that sample The genes are sequenced

@ o [
Table prepared [
e®
Sequences can also be identified The composition of the Atable is prepared Sequences are grouped together by
by comparison with & reference samples can then be compared that shows the relative their similarity into operational
dataset such as HOMD and the and displayed graphically abundance of each OTU taxonomic units (OTUs),
proportions of, for example, phyla in each sample which are equivalent to species

and genera displayed graphically



Sample collection

Extraction protocol
—

Community genomic DNA

NGS Sequencing

DNA sequence reads
Shotgun analysis l l

16S rDNA
analysis

Metagenome =
Whaole microbial community
active and inactive

extract DNA | wt RNA

Metatranscriptome of the Oral Microbiome in Health and Disease
Journal of Dental Research 97(1):002203451876164 - March 2018

DNA/RNA

Community total RNA
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sN\Por

v NPy
s

.
16S rRNA
analysis

l rRNA removal

o
NGS Sequencing

mRNA sequence reads

| e

Metatranscriptome
Active microbial community and what are they doing

16S rRNA

Metatranscriptome
Active microbial community
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RECERCA

Al metro de Barcelona hi ha menys
bacteris que als ambulatorisials
aeroports

Un estudi del CSIC ha constatat que la majoria de microorganismes que habiten
al metro de Barcelona sén innocus per a les persones

EFE Barcelona 15/01/201713:20

TEMPS D'ESPERA DIFERENTS A Madrid (esquerra) el temps d'espera d'un tren & I'andana és molt més llarg que a
Barcelona (drata). / OLMO CALVO / FRANCESC MELCION

Al metro de Barcelona hi viuen 10.000 bacteris per metre clbic daire, la majoriainnocus
per a les persones i molts menys que a qualsevol ambulatori o aeroport espanyol,
segons un estudi del CSIC.

El Centre dEstudis Avancats de Blanas (CEAB-CSIC), a la Selva, i llnstitut de Diagnostic
Ambiental i Estudis de ['Aigua (IDAEA-CSIC), els dos del CSIC han elaborat el primer cataleg
genétic de |z comunitat microbiana del metro, que sera Util per saber i controlar la

qualitat de l'aire que respiren els usuaris del transport suburba.

M3
]

Shannon index - H'
[ ]

0 -

FIGURE 4 Boxplots of bacterial diversity (Shannon index, upper
panel) and bacterial richness (as number of OTUs at 0.03 cutoff,
lower panel) for different analyzed compartments in the Barcelona's
subway system



E. coli genome eqg./m”3 of air

Received: 2 May 2014 l Accepted: 23 September 2014

DO: 10.1111/ina. 12343

ORIGIMNAL ARTICLE WILEY

Bioaerosols in the Barcelona subway system
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Skin stomach

\agina stomach
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Actinobacteria
Firmicutes
Proteobacreria
Hacteroidetes

Cyanobacteria
Fusobactera

Oral cavity

Desophagus

H. pylorl i)

H. pylor {+)

eeee

uman Microbiome

Table 1 | Examples of associations of human conditions with particular microbiota characteristics

Disease
Psariasis
Reflux cesophagitis

Obesity
Childhood-onset asthma

Inflammatory bowel disease (colitis)
Functional bowel diseases
Colorectal carcinoma

Cardiovascular disease

Relevant finding
Increased ratio of Firmicutes to Actinobacteria

Oesophageal microbiota dominated by gram-negative anaerobes;
gastric microbiota with low or absent Helicobacter pylori

Reduced ratio of Bacteroidetes to Firmicutes

Absent gastric H. pylori (especially the cytotoxin-associated gene A
(cagA) genotype)

Larger populations of Enterobacteriaceae

Larger populations of Veilllonella and Lactobacillus

Larger populations of Fusobacterium spp.
Gut-microbiota-dependent metabolism of phosphatidylcholine

Refs
88
75,133

17,31
96,134

113
135
101,102
136



Microbiome

IN NUMBERS
100 Trillion rosmiees tan

symbiotic microbes live in and on every icta:Ate SHES Irths

person and make up the human microbiota m'lky way ‘
5 / ‘
of our microbiota is located in the Gl tract

150:1 ..

The genes in your microbiome outnumber the
genes in our genome by about 150 to one

-

Microbiome
Ireland
Interfacing Food & Medicine

The microbiome is more
medically accessible

and manipulable than the
human genome
Itis

thought that

%

of disease can be linked in some
way back to the gut and health of
the microbiome

9:1

Viruses:Bacteria
in the gut microbiota

The number
of times
| your body’s

microbes would circle the earth
if positioned end to end

The surface area

of the Gl tract is You have
the same size a
2 tennis cour’cs 3

g q
\ ‘ more microbes than human cells

>1 0 000 . ..

Number of different mlcrob|al species that researchers weigh up to 2Kg
have identified living in and on the human body

;—-T.'-_-;

Each individual has a unique /
gut microbiota, as jyl

personal as a fingerprint



Major bacteria present

Enterococci
Lactobacilli

Enterobacteria
Enterococcus faecalis
Bacteroides
Bifidobacterium
Eubacterium
Peptococcus
Peptostreptococcus
Ruminococcus
Clostridia
Lactobacilli
Streptococcus
Staphylococcus

Esophagus

l Organ

- Stomach

- Duodenum

- Jejunum

- lleum

- Colon

Anus

. Small
intestine

| Large
intestine

Major physiological processes

Secretion of acid (HCI)
Digestion of macromolecules
pH 2

Continued digestion

Absorption of monosaccharides,
amino acids, fatty acids, water
pH 4-5

Absorption of bile acids,
vitamin B4,
pH7



Diverse metabolisms in the mouth

_\ Human
" | proteins




Mouth sampling

wiseGEEK




Defining the Normal Bacterial Flora of the Oral Cavity

Jorn A. Aas,"?* Bruce J. Paster,”* Lauren N. Stokes,' Ingar Olsen,’
and Floyd E. Dewhirst'-

Depariment of Molecular Genetics, The Forsyth Institute,' and Faculty of Dentisiry,” University of Oslo, Oslo, Norway,
and Department of Oral and Developmental Biology, Harvard School of Dental Medicine, Boston, Massachusets®

RESEARCH ARTICLE Open Access RESEARCH ARTICLE Open Access

Pyrosequencing analysis of the human microbiota  Preliminary characterization of the oral
of healthy Chinese undergraduates microbiota of Chinese adults with and without

Zongxin Ling'", Xia Liu®", Yuegiu Luo’, Li Yuan', Karen E Nelson®, Yuezhu Wang®, Charlie Xiang-:"‘h and g I ng IVItIS
Lanjuan Li Shi Huang'', Fang Yang*', Xiaowei Zeng', Jie Chen', Rui Li¥', Ting Wen?, Chun Li%, Wei Wei®, Jiquan Liu?,

i e
Comparative analysis of the human saliva

microbiome from different climate zones: Alaska, ~ Use of 165 ribosomal RNA gene analyses to
Germany, and Africa characterize the bacterial signature associated
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ORIGINAL ARTICLE Thornas Elliott’
Species-level core oral bacteriome identified
by 16S rRNA pyrosequencing in a healthy Diversity of Bacterial Populations on the Tongue Dorsa of Patients
young Arab population with Halitosis and Healthy Patients
1 ; 2 2 2 1 .23
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Department of Microbiology and Immunology, School of Medicine, University of Michigan, Ann Arbor, Michigan," and
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Riyadh, Saudi Arabia; “Department of Microbiology, Forsyth Institute, Cambridge, MA, USA



THE CHEMISTRY OF BODY ODOURS

Body odour is the result of bacterial activity producing odorous compounds. Here, we look at some of the main compounds in particular odours.

HALITOSIS UNDERARM ODOUR

SMELLS LIKE
1. METHANETHIOL sulfur, garlic

2. HYDROGEN SULFIDE sulfur, rotting eggs

¢ 1. (E)-3-METHYL-2-HEXENOIC ACID
. to (5)-3-METHYL-3-SULFANYLHEXAN-1-OL
2. DIMETHYL SULFIDE cabbage, sulfur, sweet : . 2. 3-HYDROXY-3-METHYLHEXANOIC ACID

SMELLS LIKE : : SMELLS LIKE
1. HYDROGEN SULFIDE sulfur, rotting eggs . 1. METHANETHIOL sulfur, garlic

2. METHANETHIOL sulfur, garlic : : 2. PROPANOIC ACID

: : : pungent, rancid, sour
E 2. DIMETHYL SULFIDE cabbage, sulfur, sweet ' E 2. ISOVALERIC ACID

cheesy, fermented, rancid

© COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem
This graphic is shared under a Creative Commons Attribution-NonCommercial-NoDerivatives Internation 4.0 licence.
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Gene transfer in biofilms

Late colonizers

Early colonizers

Salivary pellicle

Tooth surface
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. Capnocytophaga gingivalis
. Capnocytophaga sputigena
. Fusobacterium nucleatum

. Porphyromonas gingivalis
. Prevotella intermedia
. Selenomonas fluegger

Streptococcus oralis and
Strepltococcus Sanguinis

Streptococcus mitis
Streprococcus gordonit
Capnocytophaga ochracea
Propionibacterium acnes
Haemaophilus parainfluenzae
Prevotella loescheii
Veillonella spp.

Actinomyces oris and
Actinomyces naeslundil

Eikenella corradens
Actinomyces israelii

Prevotella denticola
Aggrepatibacter
actinomyceterncomitans
Eubacterium spp.
Treponema denticola
Tannerella forsythia

Mature Reviews | Micrabiology



Quant fa que tenim
bacteris a la boca?

Neanderthals were vegetarian-
and probably kissed early
humans

buck Sednar

® Bacharia; Actinchaciera
Bactaria; Firmicutas

B Racteria; Baciercidataes

ERarena; Fusobacharia
Bacteria: Proleobacteda
Bacleria, Spirochbeles
Bacharia, Synargishedis
BEacheria: Ofhar

® Archawa; Evryarchaeota
frchea: Other

" Vinises

® Planis

Modern Human




Paleoproterozoic

millions of years ago
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first amphibians

first
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r® The mouth as microbial habitat

Cheeks, lips, palate

* Desquamation

® Saliva is major influence

= Microbiota has low diversity

* Facultative anasrobes

*» Strepiococeus spp. predominate

Tongue
= Highly papillated surface
* Some anaerobic sites

* Desguamation

= Diverse microbiota

# Facultative and obligate
anasrobes

» Strgplococcus, Actinomyces,

Teeth

= MNon-shredding surface

= Stagnant sites: food impaction possible
» Diverse microbiota; site variation

= Many obligate anasrobes

# Influenced by saliva

* Streplococcus, Actinomyces, Neisseria,
unculturable organisms




P, Dirckx

AN INTRODUCTION TO THE BIOFILM LIFE CYCLE: 1) Freefloating, or planktonic, bacteria
encounter a submerged surface and within minutes can become attached. They begin to produce
slimy extracellular polymeric substances (EP$) and to colonize the surface. 2) EPS production
allows the emerging biofilm community to develop a complex, three-dimensional structure that
is influenced by a variety of environmental factors. Biofilm communities can develop within
hours. 3) Biofilms can propagate through detachment of small or large clumps of cells, or by a
type of "seeding dispersal” that releases individual cells. Either type of detachment allows
bacteria to attach to a surface or to a biofilm downstream of the original community.
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PHENOTYPIC HETEROGENEITY
& DIFFERENTIATION

Cells of a given
species can occupy CELL PHYSIOLOGICAL STATE

a wide variety of == Rapidly growing (aerobic) cells
phenotypic states = Slowly growing cells

in the same biofilm, e Rapidly growing (anaerobic) cells
from rapidly grow- e Dormant cells

ing to dormant to
expressing a unique
activity. Mechanisms
of diversification
include nutrient gra-
dients, mutation and
natural selection,
and genetic regula-
tory switches and
signaling pathways.

T VALY
’-’-#'3\
‘.'fﬁﬂ

g
i

http://www.biofilm.montana.edu/files/CBE/CBE_BiofilmConceptsPoster4.pdf



Mature biofilms
are criss-crossed by
gradients in the
concentrations of
metabolic substrates
and products. Oxy-
gen is the foremost
example. Local
depletion of oxygen
allows anaerobic
bacteria to thrive
in the depths of a
biofilm bathed in
aerated water.

Horizontal Distance (um)

Plot of microsensor-detected gradients of dissolved oxygen in a biofilm: D de Beer, P 5toodley, £ Lewandowski, MSU-CBE




Nutriemt
depletion
creates
rones of
altered
activity

Outer layers
of blofilm
cells absorb
damage

ANTIMICROBIAL
TOLERANCE

Inner layers
of blofilm
cells have
more time
to intiate
stress
response

"Persister”
cells may be
present in
higher
numbers

Microbes in biofilms are hard to kill with biocides or antibiotics.
Protective mechanisms include poor penetration of reactive
agents, non-growing cells whose inactivity makes them less vulner
able, and implementation of adaptive responses.




Causes of Dysbiosis

ecological
HIEASES, GEMNETIC

 [E:O. DIABETES | DIFFERENCES pressure
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ANTIBIOTICS! ACTIVITY OF
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Disease

Inflammationt
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Altered competitiveness



Oral cavity

Risk factors absent Risk factors ﬁnt I

:I"“m“:mm Nitrate Polysaccharides Sucrose

Urea Isothiocyanate Carbohydrates

Health-associated microbiota 4+ Bio Acid-producing & acid-
tolerating microbiota




Healthy Gingivitis Early Moderate Advanced ‘

Pale pink gums Flague Receding




Intact enamel

Supragingival eubiotic biofilm

Subgingival eubiotic biofilm

Homeostatic inflammation

Intact bone

Caries

Demineralized enamel leading
to cavitation

Supragingival dysbiotic biofilm

EPS matrix and acidogenic—
aciduric environment

Periodontitis
Periodontal pocket,
attachment loss

Subgingival dysbiotic communities
on root surface, in GCF and in
and on the epithelium

Severe, destructive inflammation

Resorbed bone
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Streptococcus mutans

RESPIRATION _ FERMENTATION yar ' A

Copyright & 2001 Benjamin Gummings, an imprint of Addison Waslay Langms



sz Exopolysaecharide matrix (EP5)

. 5 mertany

. ® Other arganisms that produte f 1olerate acids
Agidic pH emvironment
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S. mutans

Tooth surface
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Porphyromonas
gingivalis

Tooth

__Gingival
sulcus
P.gingivalis

.

Gingiva

Cementum

enamel

Dentin

Dental
plague
biofilm

Periodontal
pocket

3

Bone loss

Fimbria

Bone @ o

Modified host
gene expression

Porphyromonas gfng.ival.fs.

Ligament . :
g intracellular survival



Early colonizers: S. mutans: Late colornizers:

mainly health-associated streptococci glucan production acid-tolerant
(e.g. S. sanguinis and S. gordonii) robust biofilm formation acid-producing
acid-tolerant (e.g. Lactobacillus and

acid-producing Veillonella spp.)
o)

=’
o0 glqcans
¥

Poor oral hygiene
High-sugar diet

Other salivary, immunological,
and microbial factors

_)-

Healthy tooth Dental caries



Ens protegim?

Eiet_

Inhibition of glucan
production

Probiotics

cqo ‘ ."'
"i@, —°y

Antagenize S. mutans and
other cariogenic taxa

Fluoride Polyol gums
caz'Ca" FQ.L
Ca*™ u:.f":‘

Ca* o
PO Q
o

Inhibition of bacterial
metabolism

Enamel remineraliztion

Vaccines

XXt
ﬂ‘,“i&
+E L%

Generate secretory IgA against
S. mutans cells, extracellular
glucosylstransferases

o

Increase saliva flow

" Antimicrobial peptides/STAMPS/ |
small molecules/phage

ar ¥ o0

Targeted killing of 5. mutans and
other cariogenic taxa




STAMP

Caries Pulp infection E E,‘

Antimicrobial  MemPrane disrption

9

Interral targets

Immunomodulation

L ¥ .:. : 4
' w @
Enhanced
Apical periodontitis nmlrrm:wlr bacterial -rrlu?r:ll'rtrrrml:

TLR achivaticn chearance

Pramofion of
angiogenesis



Bacteris de la boca,

“on the move”

Caries (h)

-
fCarbachia, Clostridium, E
Porphyromonas, 5,

._u-:;-;'- e A1 -:::.'--F.-..-'_-.-F..J.q.-;ﬁ.‘{é’u:.-.'..

Oral Cancer (a)

T Gingival carbon disxide phagocytic bacteria,
: prednisone and streptococous mutants(Both
| in saliva and tisswes near tumors) [a)

T Plasmodium, 5. genus,
and Streptococous mutants

- Haemophilus,
Corynebacterium, Carbonophilic
phage and Staphylocooous

TN ] T Clostridium,

e

1 JrMpiszeria,
= Corynebacterium,
- Carhonophiiic ganus,

kbbb i e, bl B

Periodnntitis (c)

TPrevotella spp., Lactobacillus
spp, Dlalister spp  Fllifactor spp, 5.

acidoghilus (c)
diseases

TFusobacterium nucleatum:
Transfer from mowth to gut [h)
T Helicobacter pylorl and P
gingivalis Actinobacillus [ S~
mycete (g)
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Acute-phase Proteins
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Circulation Bacteria
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® Monocytes &= =

Bacteria

Manruihages

Early Events

Periodontal
Disease

— Biofilm formation
— Inflammation
— Attachment loss
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Cytokines
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BlLymphocytes @ @

= @

{\-,:‘; Bacteria
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Atherosclerotic Lesion
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ikter r@ &3 YouTube

Microbiology 2.0 n

Microbiology contents on line

®
TED |deas worth
presie Ineres



Twitter &

Microbiology

-

Amer. Soc. Micro.
@ASMicrobiology

The official Twitter channel for the
American Society for Microbiology.

Microbiology

@MicrobeTweets

Official Elsevier account for microbiology.
mycology, virology, and bacteriology for
scientists, students, practitioners,
industry & everyone else interested

@ Amsterdam, The Netherlands
& elsevier.com/life-sciences/...

.

TWEETS

3,773

b Following

MicrobeWorld

@MicrobeWorld

MicrobeWorld is an interaciive
educational outreach website from the
American Society for Microbiology.

FOLLOWERS LIKES LISTS

18.3K 35 1

.\» 1 Cro i[‘t_ 'S

Infection

Microbes&Ilnfection

@Microbesinfect

Microbes and Infection publishes articles
in all fields of infection and immunity,
covering the different levels of host-
microbe interactions.

@ Institut Pasteur
& journals.elsevier.com/microbes-and-
]

Microbiology
@microbiclogy

Microbiology | Latest news, research,
books and journal articles in
microbiclogy, virology, bacteria,
immunology. parasitology and infection.
#microbiology

@ London, UK

& facebook.com/microbiologyne...

ﬁ | L f 2

.

L]
N

TWEETS FOLLOWING FOLLOWERS LIKES LISTS

1.805 454 47.8K 4 1

OralMicroBio

@OralMicroBio

Journal of Oral Microbiology aims to be
an influential source of knowledge on the
aetiological agents behind oral infectious
diseases.

& journaloforalmicrobiology netiindex p
hpfjom



Instagram rj

. microb_lab - Follow

microb_lab Microbial galaxy@
#microbiology #microbiclogylab
#microbiologist #microbiology_microbiology
#microbiologia #microbioclogia
#microbial#microbiclogie #microorganisms
#bactericlogia #bactericlogy #bactericlogia
#bactericlogylab #microbiclogy”
#medicalmicrobiology #hospital#antibiotics
#antibioticresistance #gramstain #microscope
#microscopic #53slsus Sue#s 5L
fabianefbatista L Q

italo_diego30 @j_lucasnp @

® Qg A

1,457 likes

L]' zsmicrobiology « Following

Wi microbiology_microbiolog - Following

microbiology_microbiology S.aureus 2,
Media BPA #microbiology
#microbiology_microbiclogy
#microbiologylab #lab #bacteria #photo by
@pragentyritna

View all 25 comments
urfiya.akhunjil998 full form of Bpa
lida123.dr @h.bagheri313 dr dear hanie
come here!§

9513_li @hyson_pereira so beautiful, look
at this shit

hyson_pereira @95_sasuke you are
beautiful ©C

QM

a-—’ Liked by dialogosdemicro and
1,686 others

Add a cc

_ dr.amandas - Follow
Kelowna, British Calumbia

dr.amandas Toothful Tuesday: Did you know
there are more bacteria in the human mouth

asmicrahinlngy Micrabialngy Morday: o than there are people on the Earth!! =
*

you =ee a difference hetween the cultares
on the right and those on the left? Thase
zrz Candida zuris biofilms from in vitro (L)
orinvwvo (R conditions, A study publishad
in mSphere reperted much mere
cxtracellular matrix material producec by n
vivo bicfilms, where the matrix can
sequester up te 70% of antifungal
ccmpourds. This study emphasizes the
importance of studying in vivo infection
models, Whal else dilfers belween in vilio

® Q0

656 llkes

#toothfultuesday #didyouknow #mouthville
#earth #oralhealth
#thegoodthebadandtheugly #bacteria
#oralbacteria #gumdisease #decay #cavities
#womenindentistry #kelownadentist #dmd
#dentistry #dentist #ckanagan #kelowna #8C
#canada

ocaum N

29 likes
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3 YouTube

 https://www.youtube.com/channel/UC9j37_S5RSjLUOMgx5G92MQ

Tiny World

Inici  videos  Llistes de reproduccié  Ganals ~ Comentaris  Quanta

Tiny World | Trailer
4,658 visualitzacions Fa1setmana

Suscribete a nuestro canal y disfruta de un video nueve de Tiny World cada semana:
ttps yor

A world to discover es una serie de videos de corta duracion dedicados al mundo que
habitualmente pasa desapercibide a nuestres ojos. Un mundo en el que habita una
enorme cantidad de seres vivos a los que, debido a su pequefio tamatio, no pademos
ver a simple vista. Gracias a las técnicas de macrofotografia y de fotomicrografia (a
fotografia y el video a través del microscopio) podemos penetrar en ély
sorprendernos. En los diferentes capitulos que componen la serie podremos

visualmente en ese extraordinaric mundo y descubrir algunas de sus
Més informacic

Tiny World

Dr. Richard Ellen
Professor Oral Microbio gy
University of Toronla

Oral Microbiology

https://www.youtube.com/watch?v=pIB4rPulWEE
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