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Figure 1.2 Human Evolutionary Genetics, 2nd ed. (© Garland Science 2014)
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Cambio gradual vs. Equilibrio puntuado
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Figure 3.11 Phylogenomics: A Primer (© Garland Science 2013)
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Fig. 8.1 Rooted trees with a time axis. Tree (a) can be converted to tree (b) by
swinging around the horizontal branches like mobiles. Hence (a) and (b) are
equivalent to one another.
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Order of branch
points in time

Fig. 8.2 Arooted tree with branches scaled according to the
amount of evolutionary change.
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Figure 2. .(a) Rooted and (b) unrooted phylogenetic trees. Arrows indicate the unigue
path leading from the root (R) to OTU D.

‘e { Molecular Phylogeny

Prof. Dr. José L. Oliver Universidad de Granada http://bioinfo2.ugr.es/oliver/



How to roct & ree

How to root a tree

f
+ Qutgroup — place root between '
distant sequence and rest group

Midpoint — place root at f g ,m
midpoint of longest path (sum of N2 /S =
branches between any two o
OTUs)
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Fig. 8.3 The unrooted tree in (a) can be converted to the rooted trees in
(b) and (c) by placing the root in different positions.
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Figure 8.2 Phylogenomics: A Primer (© Garland Science 2013)
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Figure 8.3 Phylogenomics: A Primer (© Garland Science 2013)
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L
1 Unit

Figure 1. Two alternative re i enetic tre '
‘ _ presentations of a phylogenetic tree for five OTUs. (a)
Unscaled branches: extant OTUs are lined up and nodes are positioned proportion-

ally to times of divergence. (b) Scaled branches: lengths of branches are proportional

to the numbers of molecular changes.

OTU: Operational taxonomic unit
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Figyre 3. From three OTUs it is possible to construct three dlffer o-ot-d gg
(a), but only one unrooted tree (b). )

Zomibinatoric explosion

Combinatoric explosion

Paran OTUs (n 2 3): # sequences# unrooted # rooted
trees trees

: 15
N, = (2n-5)! / [2"-2 (n-3)!] : 105
10! 045
10,395
135,135
2,027,025

= (2n-3)! / [2"2 (n-2)!] | 2,027,0 34 450 425

Prof. Dr. José L. Oliver Universidad de Granada http://bioinfo2.ugr.es/oliver/



. Los arboles filogenéticos deben contener solo bifurcaciones

. Las trifurcaciones o multifurcaciones se deben generalmente a
falta de resolucion del metodo - deben resolverse con mas datos
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Monofilético

» Un grupo monofilético es aquel
gue comprende una especie
ancestral y a todos sus
descendientes. Por ejemplo, las
Aves son un grupo monofilético
. ‘ (incluye a todos los descendientes
Reptles de la primera ave). Los mamiferos
Polifilético también lo son.

* Un grupo polifilético es aquel
gue comprende una especie
ancestral pero no a todos sus
descendientes. Un ejemplo son

los Reptiles, ya que no incluyen a
todos los descendientes del primer
reptil que existio (las aves quedan

Figure 5.5 Phylogenetic tiee of birds, geptiles, and mammals, 'zhe r(.glj%?g_ de n?i' i fuera del grupo).
- Tade since 4 & o anidestors withithe birds, which are not, .
e e mcedites hand, constitute-a natural -

ack box) not shared by -

Monofilético
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Seleccion de las secuencias de partida:
« Ortologas: ancestro comun

Que estén presentes en todas las especies del grupo de
interés

. Ritmo evolutivo adecuado: ni muy alto ni muy bajo
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rEpReRrlelelc O

GGAUNUAGEAGUAZ e Se
RCCAUNUAGCAGUAR ~PANe b ol T el T e
CaADHUAGEAGOAS - descartan
; los gaps

Gorilla
Human

Fig. 8.4 Part of the alignment of the mitochondrial small
subunit rRNA gene from primates, tree shrews, and rodents.
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= Lactate dehydrogenase multiple alignment
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Slide 18

Cluster analysis — Clustering criteria

Similarity
. Imatr

l Cluster criterion

Dendrogram (tree)

Four different clustering criteria:
Single linkage - Nearest neighbour
Complete linkage — Furthest neighbour
Group averaging — UPGMA

MNeighbour joining (global measure)
Note: these are all agglomerative cluster techniques; i.e. they proceed by merging
clusters as opposed to technigues that are divisive and proceed by cutting clusters
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Guide Tree

View Guide Tree File
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Figure 6.8 Human Evolutionary Genetics, 2nd ed. (© Garland Science 2014)
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Phylodendron * Phylogenetic tree printer

Tree stvles

| o N I o (18] N

tree diag cladogran phenogram eurogramn CUrvogran

Tree data (newick / nh format)
Examinar.. | or paste data or URL in box below

See sample data 1 and data 2

[ Submit ] [ Clear ]

Prof. Dr. José L. Oliver Universidad de Granada http://bioinfo2.ugr.es/oliver/



Guide Tree

Show as Cladogram Tree I Show Distances View DND File |
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(
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Filogenia de una
amplia variedad de
organismos. Se
muestra el namero
de proyectos
genomicos
acabados que se ha
usado para cada
grupo de taxones.

S

Placozoa

Los circulos y 6valos
blancos indican proyectos
Cromosomicos.

Los circulos y 6valos
verdes indican proyectos de
organulos (mitocondrias y
cloroplastos).

Fuente: Phylogenomics, a primer,
Fig. 7.4

Figure 7.4 Phylogenomics: A Primer (© Garland Science 2013)
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Bootstrapping

TS

Figure 5.21 H)_Ipotl}etical tree for illustrating the'bootstrap technique. The
au;)mbaizg &n4;l1e Interior nodes are the bootstrap proportions supporting the subsets

Original data: A pseudosample:

Taxa Sequence | Taxé ‘ Sequence
123465 6165
GCAGT _ AGAT
GTAGT ' AGAT
ACAAT AAAT
ACAAC ARAC
GCGGC AGAC
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Prof. Dr. José L. Oliver

Distance 0.1

Saccharomyces cerevisiae
Candida albicans ~ =~
Neuraspora crassa
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' Homo sapiens
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