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Olgestfiogiion & Cladistioe

[HIL)

A process by which hybrids form over many
. TRADITIONAL HIERARCHY RANKING generationg but, ingtead of having an equal share
‘ Ohysioe featurcs 4 (Pagt) , (Now) oAl of the original two gpecieg genetic information,

there ig an unequal contribution from each gpecies.

(Morphology)

DIEFICULTIES WITH
5 the traditional hierarchy ranking

Backerossing
The hybrid organiem reproduces with one of the
original parente’ epecies to produce offspring.

e Highly subjective & Arbitrary
e Doee NOT SHOW evolutionary relationchipe

e Moving organigme within the hierarchy
® INTROGRESSION «.

WHICH CATEGORY?
WOLF OR COYOTE?

Claggification uging evolutionary relationships:
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3.2
CI.AD I STl CS GLADOGRAM — A diagram that represente

A natural gystem of clagsification, for grouping taxa, baged on the findinge of cladistics in a visual way.
characterigtics that have evolved most recently.

A Algo knoun ag “monophyletic group”. It is a group containing the most recent

‘ common ancegtor of the group and ALL ite descendants.
> Shart

e
TERMINAL BRANCH

The tipe of the diagram.

A place where a gpeciation event happened &
the relative position of the common ancegtor.

ROOT The bace from which al gpecieg branch out.
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Shart Cloonfish 2;74'126‘*‘ M Tonnee
m Y DERIVED TRAITS ( APOMORPHIC TRAITS)

Characterigtice that have evolved more recently
and help get apart a group of organigme from
their ancestorg.

-& - No bones -X - Bones

T Mervere - Carnivorous  PRIMITIVE TRAITS ( PLESIOMORPHIC TRAITS) :
Characteristics that have evolved early in
higtory of the organieme being studied.

-X- No four legs - - Four legs

--&- Vertebrate

For example in the pink shaded area, four legs ie a primitive
trait and herbivore & carnivoroug are derived traite
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DNA HYBRIDIZATION

Differences in ONA & polypeptide
gequences accumulate gradually over time,
ag mutations oceur from generation to
generation in a species. Consequently,
migpairing changeg can be uged ag a kind of clock to
estimate how far back in time two related
gpecies gplit from a common ancestor.

&= = nispairng

MISPAIRINGS

L& L

HYBRIDIZATION

SPECIES B DNA

4 WORDS THAT SOUND T0O SIMILAR? R

Definilions!

PHYLOGENY - Study of the evolutionary pagt of a gpecies. Very BROAD term.

PHYLOGENETICS - A more gpecific term that applies to the techniques and methods uged to analyze and infer evolutionary
relationghips. [nvolving the congtruction of phylogenetic trees.

CLADISTICS: A natural eystem of classification, for grouping taxa, baged on characterigtice that have evolved most recently.

\CLADOGRAM: A way to repregent the findingg of cladistics in a visual way. y

THE 3 DOMAINS

BACTERIA

Eukarya thie domain includeg eggentially
all other life. Small macroscopic
organieme uch ag yeat (fungi) and

g :

Single celled organieme tree and Walee.
COMMON ANCESTOR Often found in extreme conditions Eukaryotic celle are unique becauce
Those that prefer extreme conditions are Extremophiles of mernbrane bound organelles.
=d / HALOPUILES: THERMOPHILLS:
Bacteria Salt-loving. Live in very salty Heat-loving. Inhabit hot culphur
environmentg such ag the dead gpringe and hydrothermal vente and
cea, where the eun hag evaporated survive at temperatures more than 70
. « oy much of the water. Also found in degrees Celsius, and up to [OO.
Sometimes called “eubacteria”. calt mines.
Bacteria hag a wide range of
functions, including helping your METHANOPHILES:

intestineg digest, being a part of your
yogurt. BUT in our eyes they are
notoriougly known for making ug sick.

Methane-loving. They are found in the gut
of ruminantg, ag well ag in waste landfills,
paddy fields and marghlands. They
produce methane a¢ a wagte product of
regpiration.




Why are ARCHEA geparate from the
other prokaryotes, ?

(we uged to only have 2 domaing: prokaryotes and eukaryotes)

Physical featureg differ 0 Difference in trangeription and tranglation
- Cell membrane - Found to be more like eukaryoteg

COMMON ANCESTOR - Cell wal
9 Difference in ribogomeg o Differenceg in reactions
(qubunit called [6S rRNA) - Many reaction that are unique to archaea

Remermber the example of the figuortg; this epecies clagsified in the past using
phygical features but wag reclasgifed thanks to ONA!







