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Classification: Linnaeus

Carl Linnaeus
1707-1778
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Classification: Linnaeus
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Classification depicted as a tree
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Panthera Mephitis Lutra lutra Canis Canis
Species pardus mephitis (European familiaris lupus
(leopard) | (striped skunk) otter) (domestic dog) = (wolf)
Genus ' Panthera  Mephitis Lutra . Canis
Family ~ Felidae Mustelidae ~Canidae

Order ‘Carnivora 1

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.
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Observation: no “mixed animals”
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Source: www.dr.dk/oline



http://www.dr.dk/oline
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Classification depicted as a tree
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Comparison of limbs
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Image source: http://evolution.berkeley.edu
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Theory of evolution

Charles Darwin
1809-1882

THE ORIGIN OF SPECIES

BY MEANS OF NATURAL SELECTION,

OoR TR

PRESERVATION OF FAVOURED RACES IN THE STRUGGLE
FOR LIFE,

By CHARLES DARWIN, M.A.,

FELLOW OF THE ROYAL, OBOLOGICAL, LINNEAN, KTC., S0CIRTIRS §
AUTIOR OF  JOURNAL OF RESE ARCHES DURING H, M, 8, BE AGLE'S VOYAGHE
ROUND YHE WoRrLD.'

LONDON:
JOHN MURRAY, ALBEMARLE STREET.
1859,

The right of Tromadation it rearrced.
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Phylogenetic basis of systematics

i

___Plantae

 Linnaeus:
Ordering principle is God.

 Darwin:

Ordering principle is shared
descent from common ancestors.

» Today, systematics is explicitly
based on phylogeny.
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Natural Selection: Darwin’ s four postulates

o
o
o
. More young are produced each generation than can survive to
reproduce.
. Individuals in a population vary in their characteristics.
. Some differences among individuals are based on genetic

differences.

. Individuals with favorable characteristics have higher rates of
survival and reproduction.

. Evolution by means of natural selection
: Presence of "design-like” features in organisms:
° Quite often features are there “for a reason”
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Evolution at the sequence level
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Recap about DNA

i

* DNA contains the recipes of how
to make protein / enzymes.

THE STRUCTURE OF ONR

* Every time a cells divides its
DNA is duplicated, and each
daughter cell gets a copy.




The DNA alphabet

HE

* The information in the DNA IS
written In a four letter code:
AT, G,C.

g

i

* The DNA can be “sequenced”
and the result stored in a
computer file.

O

0.0l 0l 0l ol

* ATGGCCCTGTGGAT
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DNA is always written 5’ —» 3’

i
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Ribose
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Cytosine

‘0\ Guanine
H

3

DNA backbone: http://en.wikipedia.org/wiki/DNA
(Deoxy)ribose: http://en.wikipedia.org/
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DNA can change via mutations

i

*ATGGCCCTGTGGATGCG
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Focus for this example: point mutations (SNPs)

i

*ATGGCCCTGTGGATGCG

l

*ATGGCCCTATGGATGCG
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A history of mutations

i

} ATGGCAATGTGGATGCA

ATGGCCCCGTGGAACCG
A ATGTCCCCGTGGATGCG

ATGGCCCCGTGGATGCG

ATGGCCCTGTGGATGCG

Time

ATGGCCCTGTGTATGCG
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Alignment of related DNA sequences

W

e Speciesl: ATGGCAATGTGGATGCA
e Species?2: ATGGCCCCGTGGAACCG
e Species3: ATGTCCCCGTGGATGCG




Real life example:
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A . .
= Alignment of Insulin from 7 vertebrates
Homo: ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGCGCTGCTGGCCCTCTGGGGACCTGACCCAGCCGCAGCCTTTGTGAA
Pan: ATGGCCCTGTGGATGCGCCTCCTGCCCCTGCTGGTGCTGCTGGCCCTCTGGGGACCTGACCCAGCCTCGGCCTTTGTGAA
Sus: ATGGCCCTGTGGACGCGCCTCCTGCCCCTGCTGGCCCTGCTGGECCCTCTGGGECGCCCGCCCCGGCCCAGGCCTTCGTGAA
Ovis: ATGGCCCTGTGGACACGCCTGGTGCCCCTGCTGGCCCTGCTGGCACTCTGGGECCCCCGCCCCGGCCCACGCCTTCGTCAA
Canis: ATGGCCCTCTGGATGCGCCTCCTGCCCCTGCTGGCCCTGCTGGCCCTCTGGGECGCCCGCGCCCACCCGAGCCTTCGTTAA
Mus: ATGGCCCTGTTGGTGCACTTCCTACCCCTGCTGGCCCTGCTTGCCCTCTGGGAGCCCAAACCCACCCAGGCTTTTGTCAA
Gallus: ATGGCTCTCTGGATCCGATCACTGCCTCTTCTGGCTCTCCTTGTCTTTTCTGGCCCTGGAACCAGCTATGCAGCTGCCAA
8066 X/ ClustalX (1.64b)
File Edit Alignment Trees Colors QGuality Help
Multiple Alignment Mode — o Sl 12 O

_i *E¥k+E FE * * * +* **+ & FEEE *+ *E & * +* * *+ * * *+

Homo GG GG
Pan GG
Sus GG
Ovis GG
Canis
Mus

Gallus
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... Shown as a phylogenetic tree

806 X insulin_frag.ph
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Interpretation of Multiple Alignments

i

Conserved features assumed to be important for functionality

For instance: conserved pairs of cysteines indicate a possible disulphide bridge
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Sequences are related

i

« Darwin: all organisms are related through descent with modification

* Prediction: similar molecules have similar functions in different organisms

BACTERIA

Haloferax Riffia E. coli mitochondtia
Chromativm :

ARCHAFA Mefheayospirillum - Agrobacterium
Mefhanosarcina Chlcrobium
Sulfolobus
% Methanobacterium Crfophaga
Thermeoprofous

Exulopiscium

Mefhanococcus il

Thermafilum

SLI;SLSD Thermococcus chloroplast
<SS
35 nfor Protein synthesis carried out by
aririe . pIF 27 EM 17 . . o .
SRR very similar RNA-containing
Cprv—— molecular complexes (ribosomes)
mioshonctit that are present in all known
EUCARYA .
organisms
ZgaHomo
- Saccharomyees
Faramecium

Dictpostelium

Naegleria
Evfamoeha
d Euglena

Eweephalifozoon Trppancsoma
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Sequences are related — part |l

Millions of years ago
700 600 500 400 300 200 100 O

- Alpha chains
(81) (a1, a2)
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Gamma chains
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