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[solamento de Micro-organismos

O isolamento de micro-organismos permite quantificar e identificar
membros de uma comunidade microbiana

b L

# O tipo de ambiente a ser avaliado interfere na estratégia para obter a
suspensao de ceélulas
¢ O solo deve ser agitada em solucdo tampao
¢ Para remocao da comunidade microbiana de superficies, as
amostras devem ser agitadas em solucdo contendo pérolas
(bolinhas) de vidro.
¢ Compostos surfactantes (p.e. Tween 80) podem ser utilizados para
facilitar a dispersao

# Diluicdes ou concentracao de amostras podem ser necessarias.
¢ Para amostras de solo, diluicdes apropriadas sdo necessarias.
¢ Para amostras de agua e ar, podem ser utilizados filtros para
concentrar as células das amostras



[solamento de Micro-organismos

# Seletividade dos meios de cultivo permite avaliar e isolar grupos
microbianos especificos — substratos especificos e corantes

# O numero de colonias deve estar entre 30 e 300 UFC.g de
amostral. ou permitir a observacio de colonias isoladas




[solamento de Micro-organismos

Método de semeadura em Placa de Petri

Método da
Sobrecamada
Meio de cultura
sobre as células

(a) The pour plate method (b) The spread plate method

1.00r 0.1 ml 0.1 ml
Inoculate Inoculate plate
empty plate contalnlng
v solid medium

L Bacterial dilution

€) Add melted
nutrient agar

Spread inoculum

\ / over surface
/—-\A evenly

e Swirl to mix (

o

) colonies Colonies grow
grow in and only on surface
on solidified of medium
medium

Copyright €& 2004 Pearson Education, Inc., publishing as Banjamin Cummings.

Método de espalhamento
sobre o meio de cultura




[solamento de Micro-organismos

Método de semeadura em Placa de Petri

Método de espalhamento - sobre o meio de cultura

Solid agar medium - —

‘ NS

Incubation | / ol

>

Bacterial colonies
on surface

Diluted
bacterial
suspension

/ N N~ g
9 mL of molten - Bacterial colonies on
a

gar medium & Pour plate method surface and in agar

Black, Microbiology: Principles and Explorations, copyright 2012, John Wiley & Sons, Inc.

This material is reproduced with permission of John Wiley & Sons, Inc.

Método da Sobrecamada - Células no Meio de cultura




[solamento de Micro-organismos

Método de enriquecimento

Estratégias de enriquecimento:
* Fontes de carbono

Enrichment culture * Temperatura
or natural sample  Resisténcia a fatores fisico-quimicos e etc

1mi

(liquid)
orlg
(solid) Dilution ——

1ml 1ml

'e'a'ss
i

No
rowth growth
%
9-ml
broth

1/10
10 102 102 10¢ 10° 10° 107




Purificacao de micro-organismos em meio de cultura

Techniques to isolate microorganisms in pure cultures or
axenic cultures

= Streak-plate
technique of
isolation

* The method of
serial dilutions

.‘mm.' 1.0 mi to each Petri
.8 d
dish, add 9 ml warm
agar, swirl gently to mix

*= Pour-plate/spread-plate

techniques of isolation \ax"ﬁ.’/ \-J

Fewer colonies




Deteccao de Micro-organismos

Método de coloracao por DAPI ou Acridina Laranja (AO)

Estratégias:

DAPI (diamidino-2-phenylindole) cora as células de azul fluorescente

AO cora de laranja ou laranja esverdeado

Fluorescéncia é observada sobre Luz U.V.

Permitem a quantificagdo de micro-organismos ao microscopio de
fluorescéncia.

Sao inespecificos pois coram os acidos nucleicos

Nao permite diferenciar células vivas de células mortas

DAPI Acridina Laranja

W 4




Deteccao de Micro-organismos

Hibridiza¢ao com sondas

" ’ l I » "‘:ii: l
Precultivation Sample Centrifugation
approx. 10 - 24 h and cell lysis
1 45 - 60 min
[ T—— ¢ & & SN
Teeo e o EE ) o
- .:.:.::.:’t :_'.'.:_.:: l ‘ ' :f',,. ’ ‘ ,:__-:'__,‘.‘: 1__.:__ — ‘.
32423 iy Vg W8 1%,
Signal read out Immobilisation, Incubation
washing & detection with probes
Estrategias: 10 min 50 min 10 min

« Utiliza sondas de
DNA especificas
para os grupos que
se quer detectar

analysis time: approx. 2 - 2.5 hours




Deteccao de Micro-organismos

Hibridizacao com sondas

| . ™7 \ N © Fluorescent Labeling

of Probe DNA

© Fish Probe Attaching
to DNA Molecule

(3] Hybridization



Deteccao de Micro-organismos

Método imunologico - anticorpos

ELISA

Antibody Labeling Reagents
o Enzyme
Blg'dtmg\ l {Q Substrate
ite
@
\ Second Antibody ~” - N
Target Analyte o @ Product
(Antigen) Target Analyte
~ o @R
Sample Y " =» ~ . & .
& 4 o
s > N> Y -
> ”
P Solid Phase



Culturabilidade dos Micro-organismos

Inconsisténcia entre o observado e o isolado

| 'Ofo
() o
|0

o /

Amostra ambiental

Meio de cultura 1 Meio de cultura 2




Culturabilidade dos Micro-organismos

Inconsisténcia entre a Diversidade observada e a
isolada

# Baixa culturabilidade microbiana
# Seletividade dos meios de cultivo

# Seletividade das condig¢oes de cultivo: CO,, O,, temperatura,
fonte de C, N e etc.

# Pequena representatividade da comunidade in vivo (colecdes
de culturas)



Metodos Independentes de Cultivo

Analise da comunidade microbiana
nao Cultivaveis

# Genes Conservados (ribossomais, girase, RNA polimerase)

= Presente em todas as espécies

= Regi0es variaveis e conservadas Wl g s

LI

= Permite o uso de primers “universais”

Jomain




Meétodos Independentes de Cultivo

Bibliotecas de Clones




Meétodos Independentes de Cultivo
Biblioteca de clones funcionais

DNA fragmentation

= O

Microbial communities from

extreme environments _ _ Vector .
Metagenomic DNA fragmented DNA (fosmid, BAC, plasmid)
DNA isolation

Functional screening O

(1D
+ EXTREMOZYMES
(cellulases, lipases, @ S
esterases, etc) (<7D Expression in laboratory
» RESISTANCE GENES microbial hosts
(metals, acid pH,etc) D

Metagenomic library

Curmrent Opinion in Biotechnology




Metodos Independentes de Cultivo - Metagenoma

Extreme environments

Sampling
collection of uncontaminated sample material

DNA isolation
a M % Isolated metagenomic DNA
% S
% % «f'f %%
Random amplification (WGA) .J; ’*rx\;m,m

andfor fragmentation %\ ROVRN
Cloning v

Cloning of DNA into BAC, fosmid or broad Specific amplification
host range vectors

00
0800 s e e

IW\IW\\

Direct HT
sequencing
PCR-amplification of e.g. 168

rRANA gene

- O lO 9,
Amplicon library O
- production O ?O . |

Clone library Bamas R /

production -

A o S —
~" ——

sequencing

Function-based screening Sequence-based analysis

Bioinformatic data mining

\/

Current Opinson in Biotechnology




Sequence Reads
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Meétodos Independentes de Cultivo

Itasca (A)
Itasca (B)

St. Cloud (A)
St. Cloud (B)
Clearwater (A)
Clearwater (B)
Twin Cities (A)
Twin Cities (B)

Diversidade

MN River (A)

P e B~
BZEX
- 9 9 w»w
$ged
& S 5%
Z::%’
= £ £ T
~ o °
o 0

Sampling Site

Hastings (B)

St. Croix River (A)
St. Croix River (B)

Red Wing (A)
Red Wing (B)

La Crescent (A)

La Crescent (B)

Zumbro River (A)
Zumbro River (B)

u Less abundant orders
® Unclassified

m Methylophilales

W Rhizobiales

® Rhodospirillales

m Cytophagales

® Rhodocyclales

® Flavobacteriales

m Sphingobacteriales
W Pseudomonadales
m Actinomycetales

W Burkholderiales



Meétodos Independentes de Cultivo
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Meétodos Independentes de Cultivo
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Meétodos Independentes de Cultivo
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Tree of Nitrilases

Reaction catalysed by nitrilases

2 HO NH,

R-C=N —~Z= R-C7
OH

Previously (inner ring) and newl
classified nitrilases (middle rlnqy

Uncultured organisms
Bacteria
Plants
Fungi
. Animals
Archaea
. Sargasso Sea
Minnesota Farm Soil
Whale falls
. Global Ocean Sequencing

Nitrilase subfamilies (outer ring)

Nitrilase subfamily 1

Nitrilase subfamily 2

Nitrilase subfamily 3

Nitrilase subfamily 4

Nitrilase subfamily 5

Nitrilase subfamily 6

Eukaryotic nitrilases subfamily
. Unclassified subfamilies

Bootstrap support markers

70% 80% 90% 100%

Current Opinion in Microbiclogy




Meétodos Independentes de Cultivo

Metagenomic Antibiotics

Metagenomic libraries

Functional screening DNA sequence homology

scraening
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Figure 8 - Some metagenomic contributions to the discovery of new drugs.



