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Distribuicao dos procariotos

Numero de Carbono total em
procariotos (x 1028) procariotos (x 1015 g)

Sub-superficie

355 303
Oceano
Sub-superficie 95.950 22-215
Terrestre
Solo 26 26
Oceano_s, lagos e 12 2,2
rios

Corpo Humano 0,00004



Filogenia: principais grupos
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Tools and Technology

Tools S LI
Protocols N Software and online resources used by, or developed as part of the HMP are provided here.

Please be aware that HMP1 funding ended in 2012, and therefore some of these resources may have
Walkthroughs y  changed, moved or been discontinued. This list is no longer regularly maintained.

» Microbial Reference Genomes
» Sampling, Sequencing, & Analyses of 16S RNA

» Sampling, Sequencing & Analysis of Whole Metagenomic Sequence



Projeto Microbioma Humano

O Que é o Projeto Microbioma Humano?

0 Um consorcio que envolve 45 Instituicoes de pesquisa e iniciado em
2008. Tem como objetivo caracterizar as comunidades microbianas

encontradas em varias partes do corpo humano e analisar o papel
desses microbios na saude humana e nas patologias.

€ Estdo sendo analisadas 30,000
amostras de 48 locais do corpo

humano .




Microbioma Humano

TR

Click on a label for more information




Filos do grupo Bacteria detectadas em humanos

5-9% (see key below)

Actinobacteria
25-9%

Proteobacteria
29-5%

Bacteroidetes
7-1% Firmicutes
31-1%

Hugon et al 2015 Lancet $1473-3099(15,00293-5
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Filos grupo Bacteria detectadas em humanos

[ Spirochaetes 2-8%

[ Tenericutes 1:4%

B Synergistetes 0-2%
Deinococcus-Thermus 0%
~usobacteria 1-1%

[ Lentisphaerae 0%

B Verrucomicrobia 0%

[ Chlamydiae 0-4%




Microbioma trato gastrointestinal

'? Colon i

> 10" bacteria mL-!

Alistipes spp.
Anaerostipes spp.
Bacteroides spp.
Bifidobacterium spp.

l—r Stomach ﬂ

102 - 104 bacteria mL"!

Clostridium cluster spp.
Dorea spp.
Eubacterium spp.
Faecalibacterium spp.
Parabacteroides spp.
Roseburia spp.

l;Ruminococcm; sppg

Lactobacillus spp.
Propionibacterium spp.
Streptococcus spp.

IL Staphylococcus spp. 4]

"_' Small intestine T

107 - 108 bacteria mL!

Escherichia spp.
Bacteroides spp.

Clostridium cluster XIVa spp.
Lactobacillus spp.
Streptococcus spp.

L Veillonella spp. 4]




Microbioma trato gastrointestinal

Qual é o periodo do desenvolvimento humano que ocorre a formagao
do microbiota do trato gastrointestinal?

O A colonizacao do microbioma humano inicia-se algumas horas apos o
parto.

d Do nascimento aos 3 anos de idade € o periodo em que ocorre a
colonizacdo do trato gastro-intestinal de forma continua e progressiva,
com aumento gradual da diversidade filogenética.

O A amamentacao influencia o tipo de colonizacao intestinal.

d A introducao dos alimentos solidos esta associado com o aumento da
abundancia de Bacteroidetes e uma mudanca que facilita a utilizacao do
lactato, carbodidrato, biosintese de vitamina e degradacao de
xenobioticos.



L
Bacterias mais comuns ambiente hospitalar

 Acinetobacter baumannii
 Candida albican
 Candida parapsilosis
 Enterococcus faecalis

4 E. coli

d Klebsiella pneumoniae
 Staphlococcus aureus

4 Staphylococcus coagulase

4 Stenotrophomonas maltophilia



Staphylococcus aureus

— European nucleotide archive
Firmicutes
Bacilli
Bacillales J
Staphylococcaceae J
Staphlococcus J
Overview ——Forward strand 1,474 bp -
LC462136.1

Features —Forward strand 1,474 bp o=

mnm

1 bp 1,474 bp

Source

“Staphwiococcus aureus
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L
Staphylococcus aureus

O Staphylococcus aureus: problema clinico crescente devido o
desenvolvimento agressivo de resisténcia a antibioticos.

€ Principal causa de infeccéo bacteriana nos paises desenvolvidos.

@® MRSA ® MSSA

Sample type
B Bronchoaspiration material
M Lesion swab
B Nasal swab Nose lavage
. Pharyngeal swab
B Sputum / Sputum swab
[l Various material

Operative unit
B Cystic fibrosis
W External
M Emergency room
. Immunology / Allergology
B Infectious diseases
[l Intensive care
B Oncology
Pediatrics
! Respiratory physiopathology
I Surgery
Il Week hospital

PVL
B Positive
W Negative

SCCmec type
HI
| it
v
| Y

B not determined

Manara et al 2018 Genome Medicine 10: 82




Resisténcia a antibioticos em S. aureus

Penicillin  Methicillin
l Penicillin-resistant l Methicillin-resistant
S. aureus H ]—»[ ]
[ 19505 S. aureus 1970s S. aureus (MRSA)
Vancomyc
1997 1990s

: 2002 :
Vancomycin Vancomycin- : :
-resistant <« == intermediate Vaer:'tigm)églggt(esgtlsa)nt
S. aureus (VRSA) S. aureus (VISA)




16S rRNA S. aureus

S 4

W

Khusainov et al 2016 Nucleic Acids Res. 44: 10491
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S. aureus sensivel a vancomycin

A. Vancomycin-susceptible S. aureus
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T WalKR (YycFG) regulon controls cell

division: ssaA, isaA, sceD, lytM, altA
(autolysins, required for cell wall turnover)

Howden et al 2010 Clin. Microb. Rev. 23: 99



B. Vancomycin-intermediate S. aureus
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Neisseria meningitidis

O Neisseria meningitidis: serogrupo B — principal causa de meningite e

septicemia em criancas e adolescentes.
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Mustapha et al 2015 EBioMedicine 2:1447



Neisseria meningitidis

Proteobacteria

Betaproteobacteria J

Neisseriales J
Neisseriaceae J
Neisseria J
Overview ——Forward strand 1,471 bp (=
AF398319.1
Features ——Forward strand 1,471 bp =
mmmmmq
1 hp 1,471 bp

source “Neisseria meningitidis
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Exercicios

 Determine: Filo, Classe, Ordem e Familia das principais

bactérias de ambiente hospitalar

1 Qual o Filo mais abundante?

 Qual o tamanho do 16S rRNA das principais bactérias de

ambiente hospitalar?
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