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O Microbioma Humano

Composto de:

Bactérias, Arquéas,

Eucariotos e Virus

Densidade: 1011 3
1012 células/ml
(colon)

Numero alto de
espécies presente

Um Microbioma

para cada parte do
corpo (naris, boca,
intestino, pele etc.)
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O Microbioma Humano

Composto de: .
Bactérias, Arquéas, lgi%lbltat
Eucariotos e Virus Il

e Oral cavity
o Gut

Densidade: 1011 3 fﬁ';i;ri.
1012 células/ml
(célon)

Numero alto de
espécies presente

Um Microbioma

para cada parte do
corpo (naris, boca,
intestino, pele etc.)

PC1: 8.5%

Costello et al. Science 2009. 326(5960):1694:1697.



Diversidade: Bactérias, Fungos e
Arqueas do Intestino Humano
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O Microbioma Intestmal Humano

sssssss SCFAs

— Protecao ao tecido
epitelial

— Regulacao do
armazenamento de
gorduras do hospedeiro

— Estimulacao da
angiogenese intestinal

— Desenvolvimento do
sistema imune

— Digestao
— Etc etc etc

Backhed et al. Cell Host & Microbe 2012. 12(5):611-622.
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Influéncias no Microbioma

Host Phenotype

N\

/'

Antibiotics

Environment

l

Diet

e

Genetics

™~

Inflammation

Faith et al. Science 2011. 333(6038):101-104

Muegge et al. Science 2011. 332(6032):970-974



Variacao do Microbioma: Enterotipos
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Variacao do Microbioma: Enterotipos

PAM clustering assessment

A
£
.-90
s |
g3 NN
g3 I
I
[
111

best 5 10 15 20

2 k (# clusters) PC1

100 -

e Um balanco entre  «

Bacteroides e
Prevotella

Percent of Total Sequences

80 -
70
60 -
50
40 -
30
20

10 -

0.8
2

Proportion

0.2
L

0.0
L

0.6
1

0.4
L

Bacteroides Prevotella
- g T = -
! ©
1 O = 1
1
51
£3
Qo
9_ o [
o o
o
PR W
S A s
: g —d— ,
1 2 1 2
Enterotype Enterotype

W Prevotella%

W Bacteroides%

Wu et al. 2011 Science 334(6052): 105-108




Enterdtipos e a Dieta Humana

A pam clustering assessment
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Influéncias do Microbioma



O Microbioma e o Organismo Humano:
‘Simbiose e disbiose”
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Doénca Cardiovascular —
Aterosclerose

e Oqueéa
aterosclerose?

e Fatores de risco:
— Colesterol alto
— Obesidade
— Diabetes
— etc

Wang et a. Nature 2011. 472:57-63.



Risco doenca cardiovacular
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Aterosclerose
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Aterosclerose
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Aterosclerose
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Arqueobiotico X Aterosclerose
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Brugere et al. Gut Microbes 2014. 5(1):5-10.



Arqueobiotico X Aterosclerose
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Interacao farmaco-microbioma-dieta

Direct mechanisms Indirect mechanisms
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Interacao farmaco-microbioma-dieta
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Fig. 2. Amicrobial biomarker
predicts the inactivation of di-
goxin. (A) Liquid chromatography—
mass spectrometry (LC-MS) was
used to quantify digoxin reduc-
tion in the fecal microbiomes of
20 unrelated individuals. (B) The
cgr ratio was significantly differ-
ent between low and high reduc-
ers. Data represent QPCR with the
cgr2 gene, and E. lenta—specific
16S rDNA primers (table S4). (C)
Five low-reducing fecal microbial
communities were incubated for
5 days in the presence or absence
of E. lenta DSM2243 or FAA
1-3-56. LC-MS was used to quan-
tify the completion of digoxin re-
duction. Supplementation with
the nonreducing strain of £ lenta
did not significantly affect digoxin
reduction efficiency. (D) The cgr
ratio was obtained for each of
the low-reducing microbial com-
munities after incubation. Out-
liers were identified using Grubbs’
test (P < 0.01) and removed.
Values are means = SEM. Points
in (A) and (B) represent biolog-
ical replicates. Asterisks indicate
statistical significance by Student's
t test (*P < 0.05; ™*P < 0.001;
%P < 0.0001).
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Haiser et al. Science 2013. 341:295-298.
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Fig. 1. Discovery of a bacterial operon
induced by digoxin. (A) Arginine stim-
ulates the growth of £. lenta DSM2243
in vitro while blocking the reduction of
digoxin. Maximum optical density (ab-
sorbance) at 600 nm {ODyq) (solid line;
values are means + SEM; n = 3) and
digoxin percentage reduction efficiency
(dashed line; values are means; n = 2)
after 48 hours of growth. (B) RNA-Seq
profiles of the cgr operon are shown with
and without digoxin during exponential
growth in medium containing low or high
arginine. The height is proportional to
the natural log of the number of unam-
biguous sequencing reads mapped to
each base. (C) cgr2 transcription as de-
termined by QRT-PCR. Asterisks indicate
statistical significance by Student’s ¢ test
(P < 0.05). Horizontal lines are means;
n = 2 to 3. (D) Identification of two
strains of E. lenta incapable of reducing
digoxin. Values are means = SEM; n = 3.
ND, no reduction detected.
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Fig. 3. Dietary protein blocks the inactivation of digoxin. Serum (A) and urinary (B) digoxin levels
from the type strain experiment. Fecal digoxin levels showed a consistent trend: the mean area under
the curve was 6.226 ng digoxin per hour per ml in germ-free mice, 3.576 for mice fed the 0% protein
diet, and 6.364 for mice fed the 20% protein diet. Serum (C) and urinary (D) digoxin levels from each
group. Digoxin levels were quantified by enzyme-linked immunosorbent assay (ELISA) (7). Values are
means + SEM. Asterisks indicate statistical significance by Student’s t test (*P < 0.05; **P < 0.01).n =4
to 5 mice per group. NS, not significant.

Haiser et al. Science 2013. 341:295-298.
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Atividades em sala



