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= Lamarkism

= Darwinism
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Darwinism Neo-Darwinism

Natural selection (Positive & Negetive) Natural Selection

Sexual Selection 
(Runaway Hypothesis. Handicap Principle etc.)

Genetic drift (Bottleneck, Founder Effect etc.)

Gradualism Saltation

Neutral Selection

Individualism Population and gene pool
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MOLECULAR PHYLOGENY

1. Basic concepts of phylogeny

2. Construction of Phylogenetic Trees

a. Phylogenetic Inference-distance Methods, Parsimony Methods, 

Maximum Likelihood Method

b. Amino Acid Sequences and Phylogeny

c. Nucleic Acid Phylogeny

3.   Nucleotide Sequence Comparisons and Homologies
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Phylogeny is the history of the evolution of a species or group, 

especially in reference to lines of descent and relationships among broad groups of organisms 

…the evolutionary history of a group of taxa
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Character Any physical structure (macroscopic, microscopic or molecular)

or behavioural system that can have more than one form (character state q.
v.), the variation in which potentially provides phylogenetic information.

Character state Any of the possible. distinct conditions that a character

can display. Sometimes also loosely termed character
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Cladistics In general the process of defining evolutionary relationships between taxa
using evidence from extant taxa. Originally formulized by Hennig, now comprising a
number of variously related methodologies (Fitch, 1984).

Cladogram A dendrogram (tree diagram) specifically depicting a phylogenetic
hypothesis and therefore based on synapomorphies. A cladogram generally only
indicates the branching pattern of the evolutionary history, cf. phylogram (Mayr.
1965).



KS_JRC_MOLEVO



KS_JRC_MOLEVO



KS_JRC_MOLEVO

Usually same in function

Usually different in function

Homologs
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Evolutionary History of an Allopolyploid. An ancestral
genome undergoes a speciation event, resulting in two
diploid species. The genes, which descended from a
common gene in the ancestor, are orthologs. Evolution
occurs after speciation, including structural
rearrangements, gene duplications, and gene
movement. On polyploidization, genes that were once
orthologs are now homoeologs. Homoeologous
relationships can be one-to-one, one-to-many, or many-
to-many depending on the number of duplications
since speciation of the progenitors.



KS_JRC_MOLEVO

Five Stages of Phylogenetic Analysis

Molecular phylogenetic analyses can be divided into five stages:

(1)selection of sequences for analysis

(2)multiple sequence alignment of homologous protein or nucleic acid sequences

(3)specification of a statistical model of nucleotide or amino acid evolution

(4)tree building

(5)tree evaluation
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Tree Topology
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Internal node 
(‘hypothetical ancestor’)

Root

Branch

Terminal node (‘Leaf’)

Internal node 
(‘hypothetical ancestor’)

Branch

Terminal node (‘Leaf’)

Polytomy

Fully Resolved

Partially Resolved

ABCDE

ABCD E

A B C D E

Tree representation

Tree terminology
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Maximum Parsimony
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Taxon
Nucleotide positions

1 2 3
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C T G T
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Tree Space Searching
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Consensus Tree
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Distance Matrix Based Methods
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D12~d12= a+b+c

Goal:

D13~d13= a+d

D14~d14= a+b+e

D23~d23= d+b+c

D24~d24= c+e

D34~d34= d+b+e
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KS_JRC_MOLEVOf(x) = ax2 + b x + c (where a, b, and c  are real numbers and a ≠ 0)

δf(x)/δa = 0 
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Model Based Correction for Superimposed Substitutions

Goal: try to infer the real number of evolutionary events (the real distance based on

a) Observed data (sequence comparison)

b) A model on how evolution has occurred
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Clustering Algorithm: Neighbor Joining (NJ)
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Models of Evolotion
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Maximum Likelihood
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Ancestral Reconstruction
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