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Phylogenetic classification of micro-organisms
Eukaryotic

Algae
Prokaryotic Fungi

Eubacteria Archaeabacteria Protozoa

Universal Ancestor



small Organisms, Big Impacts

Pls\fudomonas aeruginosa, ~1-2
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small Organisms, Big Impacts
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Small Organisms, Big Impacts

USGS SIR 2004-5144



small Organisms, Big Impacts

Some bacteria make oxygen available to other
organisms through photosynthesis.

UGA Physics & Astronomy



small Organisms, Big Impacts
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Bacteria can grow on... anything!

Liquid Biofilm Aggregate

catheser
conlaminabion




Metabolism

Take in nutrients from the environment
glucose, lactose, other sugars, fats=lipids, proteins,
toxic wastes, oils and petrol

Assimilate the nutrients into BIOMASS
DNA, proteins, carbohydrates and
complex carbohydrates, lipids

Release waste products into the environment
gases, alcohols, acids and organic compounds



Differentiation— to form distinct
structures

Bacillus spp. endospore forming cells
Anabaena spp. Cyanobacteria forming heterocysts

T.J. Deveridge M. Dworkin



Communication

interaction with
other cells—response to other cells

Vibrio fischeri and Lantern fish
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Vocab. Distinction

Genotype - how genes code for a specific trait

Phenotype - how the organism acts
(some ambiguity within the field)

Morphotype - physica#appearance of cells/
colonies



Phenotypic diversity
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Texture of bacterial colony

Dry
Moist
Viscid (stick to loop)

Mucoid (mucus-like)




* Colour of the colonies (pigmentation)

Some bacteria produce pigment when they grow in the
medium.




Pseudomonas aeruginosa

Considered “ubiquitous” in nature

Opportunistic pathogen

- Disruption of mucous membrane/skin

- Intravenous catheters & urinary catheters & cancer therapy
- Burn wound patients

~HONEY Bnnﬂ[ﬁ" | Incredibly diverse! High levels of
-7 RPNy phenotypic diversity.

Inherently resistant to many




P.aeruginosa
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Color - pyocyanin,
pyoverdine, pyorubin



Collective Behaviors of Bacteria
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Perron Isolate == o= oo e ==

AlD Paris Frmmce 18821918 Wound Clinical
° All Pais Framce 18521918 Wound Ctinical
L 'I b ra r Al Pais Fraece 18521918 Wound Chinical
AlS Paris Frece 15821918 Wound Clinical
Al7 Pais Frsce 18821918 Loy whoer Clinical
Al9 Paris Frmce 18821918 Wound Clinical
A237 Paris Frmmce 18821918 Rabbit Animal
NiChe (N]Ck) M72 Bucarest Romania 19651978 Facces Clinical
Mex2 Loltun Mexico 2004 Cenote waer Fresh water
csin Vancosver Canada 2002 CF-patient Cheomic/CF-pationt
. Y 5520 Cambridge UK pro 1936 Plast Plant/Sail
Environmental 30 CNS73=PSEI43  Thilisi Georgian Republic 1975 Plounl fluid Clinical
Host 39 CNDO3 Thilisi Geargian Republic Unknown Wound Clinical
S - ESPO6E  Brusscs Belgiam 1993 Clinicsl non CF Clinical
Cystic Fibrosis 5 <BR2 De Ham Belgiem 1993 CF-patient Chronic/CF-patient
Oth er 2 Ciizs Vcouver Canxda 2002 CF-paticnt Cheonic'CF-pationt
PAOI Mclbourne Australia 1955 Wound Clinical
PAT Bumos Aircs Argmtina poo 1984 Wound Clinical
ATCC27853  Boston USA 1971 Blood Clinical
Co380791  Cali Colombia 2003 Blood Ctinical
. o Co398373 Cali Colombéa 2003 Hospital enviresene Hospétal environme
Sub-Niche (Jennifer) ic1 Unknown ndia Unknown Dog Animal
IDEXX Caninot  Unknown (IDEXX) UK 2004 Dog Animal
5 .. IDEXX Canine8 Unknown (IDEXX) UK 2004 Animal
Infection/Clinical 26 -
i HL1999 grande cok Londoa UK 1924 Ex Clinical
Ch romc 5 CPHLS0SS Califomia USA 1949 Unknown Unknown
Host Associated 14 CPHLE203  Loadon UK 1950 Urine Clinical
Fresh Water 10 CPHL10299  Colindsle UK 1962 Faoo Clinical
Sea Water 12 CPHLI0662  Londoa UK 1969 Humm Clinical
CPHLI1450  Kentucky USA 1982 Unknown Unknown
Deep Sea Water 2 Tu6l Moditarancen Sca Tunisia 2000 Sca water (coastal)
Surface Associated 5 IUHIF grande colon Jekyll Islnd USA 2004 Turtle cgg (interioe’ Animal
JSOUHIOST  Jekyll Island USA 2005 Turtle egg (exterior Animal
Jp60 Suruga Bay (N2, 21 Japan 2004 Sca waner (coastal) Saline water
g7 Pacific Ocomn (N7, Japan 2004 Sca waser (open ocx Saline water
Jp100 Pacific Ocemn (N7, Japan 2004 Sea waser (open ocx Saline water



Phenotypes

strain Strain ID

env Enwvironment of origin (cf = cystic fibrosis lung, host = host-associated, envir = abiotic)



Morphotypes




Inter-colony variation




Goal:

Can we get any information about phenotype from
morphotype?

Can we make medically relevant assumptions?



Intra-colony variation



















