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The Importance of the

MICROBIOME

By the Numbers

{, 10-100 trillion

’ Number of symbiotic microbial cells
) harbored by each person, primarily
bacteria in the gut, that make up
the human microbiota

>10,000

Number of different microbe species
researchers have identified living in
the human body

00

100 to 1

The genes in our microbiome
outnumber the genes in our
genome by about 100 to 1

22,000

Approximate number genes in the human
gene catalog

|

99.9% Percentage individual humans
are identical to one another in
terms of host genome

90%

Up to 90% of all disease can be reached in
some way back to the gut and health of
microbiome

10X

There are 10 times as
many outside organisms
as there are human cells
in the human body

&

3.3 million

Number of non-redundant genes in the
human gut microbiome

\

80%- 90%

Percentage individual humans are different
from another in terms of the microbiome
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Human beings have THE SAME NUMBER Our microbiota Each individual's
of cells as bacteria WEIGHS APPROXIMATELY 1KG microbiome IS UNIQUE
o C’b ; i; l
WE COULD NOT LIVE Most of our microbiome
WITHOUT our microbiome IS FOUND IN THE GUT
Barcelona
Macua
www.barcelonamaculafound.org it
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/1. Epstein-Bar Virus (EBV) \

2. Hepatitis B Virus (HBV) immune N e

3. Human T-lymphotropic virus-I (HTLV-I)

4. Human papillomaviruses (HPV) Limale Hormones

5. Hepatitis C virus (HCV) Microbiome

6. Kaposi’s sarcoma herpesvirus (KSHV) o e

K7. Merkel cell polyomavirus (MCV) /
Medications Metabolism
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Rubinstein et al. proposed a
"two-hit" model to explain how

F. nucleatum acts in CRC.

Somatic mutations cause

|the first "hit", and the second “hit"

is caused by F nucleatum, exacerbating
cancer ion on those cells that
sul the initial mutations

German ician W Buschin
lreamd e first time an |
rable sarcoma
\m Streptococcus pyogenes Yost et al showed that
members of the genus
Fusobacterium are the

maost active bacteria in
0sCC.

German pathologist Phase | study of the Viaud et al. demonstrated

Virchow post Eretdeis i m&@?ﬂ:sm'& ntrmmdlyrlfusgn of ﬂ'u:t gl.at miuubfume modulates
a rate injection to patients anticancer immune effects

carcinogenesis of tumors with Clostridium H. pylorf to gastric cancer with etastatt cancer of Cyclophosphamide.

1863

2018 2019

2013

2006

1947 1996 2002 2005

1868 1891

WIIIIam B Coley '-’:_?mdsllon Mag o:::d :g:t MNGS machine
iman si an Yrosequencin
n%u a palnrli with association between Rod?e d
noperable cancer. liver cancsr and chronic
rl:gr the n:xt 30 yx typhoid ca
treated more than - -
g Sons i acera ot eeambiont el e
and its toxins. K of i
in cancer therapy multiplicity Shdl sepectively
recruit tumor-infiltrating
g}yeud cells in a mouse model
intestinal tumorigenesis

FIGURE 1 | Timeline: Some significant discoveries and events in cancer microbiome research.
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[ Microbial metabolites: LPS, SCFAs, etc.| Intestinal epithelial cells

TLRs, NLRs

INF-KB, MAPK signaling pathwayl
¥

Low-grade inflammation and Obesity

immune response Chroninc pancreatitis
Autoimmune pancreatitis
T1DM/T2DM
Other risk factors
(Aging, Smoking, etc.)
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TABLE 1 | Cral organisms associated with distant tumors.

Cancer COrganiamsa Sample type HReference
Esophagesl cancer  Increass of T. forsypthia and P ginglvaliz Oral rinsa (&4)
Esophagesl cancer  Streptococcus angincsus, 5. miis, Treponema denticola Saliva (&5)
Esophagesl cancer 3 taxon model: Lewdropia, Strepiococcus, and an unspecified genus of the order Oral awab {56)
Bacferpidaks. (AUC = 0.84)
[ i} Saliva {67
FPorphyromanas gingivals, Aggregatbactersctinomycefamoomians Oral rinsa {E8)
Pancreatic cancer  Porphyromanss gingivals Blood (entinodies) {E8)
Pancreatic cancer  Fusobsctenum spp. Tiasue from pancreatic ()
ductal adenocarcinoma
Pancreatic cancer £ tewon model: Strepiococcus mitiz and Neissens alongats. [AUC =0.00) Saliva {71)
Pancreatic cancer  Significative higher ratio of Leptotmichisto Paphpromonas was found in cencer patients. Saliva {72)
Pancreatic cancer  Association with [i-diversity and Hesmophilus Saliva {73)
Pancreatic cancer  Fusobsctenum spp. Tizsue samples. swabs, stool {74)
Fancreatic cancer  Streptococous tharmophilus higher in cancer, and Hesmophius parainfuenzae and Saliva {75)
Nefssena flavescans lower in cancer
Pancreatic cancer  Hessmaopiius, Pomiwromaonss, Laptoinchia and Fusobactenism could distinguish cancer Tongue coating microbiota (E=)
patients from healthy subjects
Hepatic cancer Fusohactenium and Onbactenium. Increass in diversity. Tongue cost N
Lung cancer Capnocytophaga ap., Vellonals sp Saliva (s
Lung cancer Streptococcus and Velonals Airwsy brushings (s
Lung cancer Sphingomonas and Blasiomonas Saliva (50
Lung cancer Streptococcus and Velionals Saliva (&1)
Colorectal cancer T, asnhicola and Prevofela sp. oral taxon 313 Oral rinsa &2
Colorectal cancer  Fusobactenum ep.. Povphyromonss gp. Stool (53)
Colorectal cancer  Fusobactanum sg. ‘Colorectsl cancer tissues {B4)
Colorectsl cancer  Lactobaclius and Rothis Oral rinza (55
Colorectsl cancer  Streptococcus and Prevofala spp. Oral awabcolonic mucosas {BE)
&nd atools, colorectal polyps
or contrals
Colorectal cancer  Fusobsctenum sg. Tizsue and stool samples {E7)
Colorectsl cancer  Fusobsctenum nuclasium Colorects tissue biopaies (B8]
Colorectal cancer  Fusobsctenum sg. Colorectsl tissue biopsies {Ed)
Colorectal cancer  Fusobsctenum sg. Colorectsl tissue biopsies {21)
Colorectal cancer  Fusobactanum sp., Lactococows sp ‘Colorects tissue biopaiss o)
Digestive tract Actinamycss odonioyticus, Steplococous parasinguinis, Conmnebactenium spp., Nalssena Saliva {21)
Cancer app, TMP[GE-1) sp., Porphyromonss gingials, Fusobachenum nuckeatum, Meissens alongats
and Streptococcus sanguins
Colorectsl canpcer  Fusobectenum nuckastum, Pandmonas micra, and Paptostrepfococcus sfomatis Colon tissues {a2)
Colorectal cancer Peptostreptococcus stomsts, Fusobsctenumnucksaiam, Fenimanss app. Mete-enalysisfecal samples {o3)
Giastric cancer Owerall diversity of tongue coating microbiota wea recuced Tongue coating (ad)
CGiastric cancer Owverall increased microbial diversity in cencer patients Saliva and plague samples: {a5)
CGiastric cancer & bacterial dusters were identified to distinguieh cancer patients from controls. [cheter & Tongue coating {o6)
had AUC = 0.76)
Breast cancer Conynebactanum, Staphyococcus, Actnomycas, and Froplombactenacesse Urine an
Breast cancer Fisohecieniim, Atopobium, Gliconscatobacter, Hyorogenophags and Lactobaclis Breast tissue (a8
Breast cancer Conobactenacass Oral rinsa o)
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Bacteria from Gum Disease Periodontal Disease can
can cause Respiratory Disease lead to a Stroke

@ HEALTHY GUM GINGIVITIS PERIODONTITIS

( Gum Disease can i
lead to Heart Disease i

o

© L]

Osteoporosis leads Diabetics have an

- ey periodontal Diseaq
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Decrease your risk of heart disease, stroke, diabetes and
other ailments by scheduling regular periodontal exams.

San Diego Periodontics & Implant Dentistry Can Treat Gum Disease.

g\) SAN DIEGO PERIODONTICS & IMPLANT DENTISTRY
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