Definitions

BIODIVERSITY I » Taxonomy: Science of biological classification.
BIOL 105 1 — Classification:

T AXONOM 1 ¢ « Natural »: mutual similarities
* Phylogenetic: evolutive relationship.

— Nomenclature:
« attribution of names to taxonomic groups in

Professor Marc C. Lavoie accordance with the published rules.

marc.lavoie @cavehill.uwi.edu — Identification:

* Practical aspect of taxonomy. Process by which it
is determined that a particular isolate belongs to a
known taxon.

Main taxonomic ranks

Eukaryota Eukaryota
Alveolata Opistokonta
Ciliophora  Basidiomycota
Nassophorae Hymenomycetes
Peniculada  Agaricales

Amanitaceae

Paramecium Amanita

Paramecium Amanita virosa
aurelia

Main taxonomic ranks

Eukaryota

Archaeplastida « EMPIRES:
Chlorophyta ¢« AR CHE A

Chlorophyceae

Volvocales e BACTERIA
Chlamydomonadaceae
* EUKARYA

Chlamydomonas

Chlamydomonas
eugametos

* GENUS
* SPECIES

Criteria for the classification Main organisms classification
of organisms systems

* Morphological
* Physiological
* Metabolic

* Ecological

* Genetic*

* Molecular*

* Two Kingdoms System
* Five Kingdoms System
* Six Kingdoms System

* Eight Kingdoms System

* Universal Phylogenetic Tree
(The Tree of LIFE)




Two Kingdoms System

Animalia

Plantae

Five Kingdoms System

* CLASSIFICATION
CRITERIA

e Mode of Nutrition
e Metabolism

* Mode of
Reproduction

* Type of Motility

* Morphology

Protozoa

Fungi

Monera ou Procaryotae

Eight Kingdoms System

Two Empires and eight
Kingdoms.

Empire Bacteria: Eubacteria &
Archaea.

Empire Eukaryota: Six eukaryotic
Kingdoms. Two new Kingdoms:

Archezoa: Unicellular eukaryotes
(Giardia) no Golgi, mitochondria,
chloroplasts or peroxysomes.

Chromista: photosynthetic,
chloroplasts in the lumen of RER.
(Diatoms, Brown algae,
Cryptomonads & Oomycetes).

Animals

Plants

Two Kingdoms System

v

Six Kingdoms System

* Monera or w:\ /ﬂ
Prokaryotae were I
divided into two Y
kingdoms: w

e Eubacteria

e Archaea Achasa Uraryle acera
N
g

RECENT CLASSIFICATION

ol OKARYOTES

ARCHAEA
Methanogens

Extreme halophiles

BACTERIA Hyperthermophiles

Gram-positive EUKARYA

Proteobacteria Lt

Animals _-Eukaryoti
Mitochondrion “Crown

Slime molds species”

Cyancbacteria

Chloroplast

Hyperthermophiles e




Universal phylogenetic tree

* Bacteria:
— prokaryotes, Membrane Lipids of Bactaiaand Eukarya

— membrane lipids : diesters of
diacyl-glycerol,
— rRNA :16S.

e Archaea:
— procaryotes, CHy—OH
— membrane lipids : tetraethers of
. o ghycerol
diglycerol or diethers of
isoprenoid-glycerol,
— rRNA: 16S. Membrane Lipids of Archeea

THZ_U_/YV\(\/Y\/\(\A

ester link

e Eukaryota:
— eukaryote,
— membrane lipids : diesters of
acyl-glycerol,
— rRNA: 18S.

ether link

glycerol

Defenribacter

Cytophaga

Flavobacteria
Spirochetes
Green sulfur

bacteria
Deinocoeei

Green nonsulfur
bacteria Chiamydia

Thermotoga
Actinobacteria

Gram-positive
bacteria

Thermodesulffobacterium
Nitrospira

Aquifex
Proteobacteria

Marine Euryarchasota

Marine Crenarchaeota

Euryarchaeota

Halobacterium

Halococcus | Archaeoglobus

Natronococcus

fxtreme

alophiles Methanobacterium  Methanocaldococcus
T Crenarchaeota
methanogen Methanothermus

Sulfolobus

Pyrodietium
Thermocaccus/
Pyrococeus

Methanosarcina

3

Methanospirflum 2

Thermoplasma
Picrophilus

Feroplasma

L Extreme ———!

acidophiles

Methanapyrus
Desulfurococcus

ARCHEA




Cercozoans
Foramin-
e iferans.
algae,
Green "\
algae
(econdary

Animals.
Fungi g
Microsporidia

Cellular slime molds ——
Plasmodial siime molds —_
Amoebozoa

Entamosbas-
Gymnamosbas

Ghloroplast ancestor
(primary endosymbiosis)

endosymbioses)

Ghlorarach- Radio-
niophytes.

2

Stramenopiles

Oomycetes  Brown g 40
igae.

larians Diatoms aigae
2 aiga

Giliates [ AlVeolates
Dinoflagallates
Apicomplexans

Parabasalids
Diplomonads
Kinetoplastids
/ Euglenids |Euglenczoa

Mitochondrial ancestor
(primary endosymbiosis)

TITATE:
APICOMPLEXA
DINOFLAGELLATES

CORE CHRYSOPHYTES
s

FLAGELLA
3 ENTAMOEBAE

NON-MICROTUBULAR
CYTOSKELETON

BROWN ALGAE

HYPERMASTIGIDS
TRICHOMONADS

OXYMONADS
DIPLOMONADS
RETORTAMONADS

————— PELOBIONTS

MICROSPORIDIA

N
kingdom -
Chromista

CABOZOA
bikonts
Excavata (ancestrally biciliate
Metamonada
Euglenozoa kingdom Plantac
Percolozoa Viridaeplantac \ Rhodophyta
T | e plants)
T @ Glaucophyta
Foraminifera || &
Cercozoa* 1 (CHLORGPLAST)
polyubiquitin 1 Heliozoa
iniertion
Bila ~ _ - ’— = > Apusozoa

plastid GAPDH A
replacement
Cortical alveoli (corticates)

unikonts (ancestrally
uniciliate cukaryotes)

kingdom kingdom
Animalia Fungi
Choanozoa

chromalveolates
Alveolata
opisthokonts

; flat

mitochondrial crista
EF 10t insertion

Amocbozoa

DHFR-TS f

ion gene

Archacbacteria

empire Proka

Cavalier-Smith, 2004

Supire MITOCHONDRION ancestr
Eukaryota

hyperthetmophily: Nelinked
Unibacteria isoprenoid cther lipids; e
R ’ histones H3/4 B
Posibacteria ingdom
Bacteria
cubacteria

pyrimidine synthesis
triple gene fusion

I heterotrophic acrobic uniciliate eukaryote ca. 900 Myr ago

endomembrane system:
cytoskeletongmcteusacilium

ancestral neomuran

membrane
loss

((:)] Negibacteria
4

origin of life and photosynthesis ? 2.9-3.5 Gyr ago

Classification based on the
acquisition of organelles

- Haplos poriciy,

il
poraminter

Alveclates

MOEBOZOA

TBuTnae
Flabellinea
stereomvxida
[Acantham oebidae
Entamoebida

opisToKONTA

Mastigomoebida

petomyxa
umycetozoa

incertae sedis

spongomonadida

Fungi
Mesomycetozoa
choanomonada
Meotazoa

RHizARIA

EUKARYOTA

ExcavaTa

Cercozoa
Haplosporidia
Foraminitera
G rom ia
Radiolaria

Glauconhvia
larcnaepiasTina MrRnodophyceae
chioroplastida

Cryptophyceae
Haptophyta

Stramenopiles
Alveolata

Fornicata
Walawimonas
Parabasalia

incortae sedis

Heterolobosea
Euglenozoa

[Ancyromonas
[Aposomonadidae
Centrhelida
Collodictyonidae

Ebriacea
spironem id
Kathablepharidae

iscicristates

Excavates

Patrick Kesling 2003

Unikonts

Bikonts

Adl et al 2005




SIX CLUSTERS OF EUKARYOTES

* 1. AMOEBOZOA

* 2. OPISTOKONTA MICRO-ORGANISMS
* 3. RHIZARIA

* 4. ARCHAEPLASTIDA

* 5. CHROMALVEOLATA

* 6. EXCAVATA

EUKARYOTES




