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buloyéEveon opyaviouwyv

« Acixvel TNV €CENIKTIKA TTOPEIA LIAC OUAdAC OPYAVIOUWV.

« O1 kOuBoI (nodes) oTo dEVOPO aTTelkovi(ouv YEYOVOTa
e100yEveONG.

 H @uAoyeveon utropei va yivel ato:
— M1 O€IpA QAIVOTUTTIKWY XAPOAKTAPWYV
— "Eva yovidlo poplakod deiktn (11.X. 16S rRNA)
— Mia ogipa yovidiwv

—  ATT6 TnV TALIoOWN®Ia TWV YoVvIdiwv TOU KABE YEVWNATOG



buloyéveon opyaviouwyv

« EmA&youpue/Bpiokoupe To 0pOBOAOYO YyoVidIO-OEiKTN OTOUC
OPYQVIOMOUG TTOU MEAETAUE KAl AKOAOUBEI puAoyEveDon

—_— M. musculus

-’—‘ I R. norvegicus
H. sapiens
I | | | | I | | I | I
100 80 60 40 20 0 MYA (Timetree)

_’— [ M. musculus
——— [ R. norvegicus

[ H. sapiens
cladogram
——— [ M. musculus
] L [ R. norvegicus
B H. sapiens
phylogram

«  To trovTiKI KOl 0 apoupaiog gixav AiyoTepo XpOvo va £geAixBouv CexwploTd, atrd 0TI 0 AvOpWTTOG 0€ OXEoN
ME TO TTOVTIKI /) 0€ oX€0Nn PE ToV apoupaio. O1 HETAAAGEEIC TTOU CUCCWPEUTNKAV 0€ KABe opBdAoyn
akoAouBia TTPETTEl va gival avAAOYEG TOU XPOVOU ATTOKAIONG TWV OPYAVIOHWV.



Moplakoi OEIKTEC YId
(PUAOYEVEDN OPYAVIOUWV

DNA A TTpwrTeivn, avaloya pe TNV €CEAIKTIKA atTdOTACT TWV
OPYQVIOHWV.
['1a TTOAU ‘KOvTIVOUG' opyaviououc:

— Tlepioxéc Tou DNA 10U £€€AiCOVTOI YPriyopOQ.

— T.x. Na aroua evog ) TepICCOTEPWY TTANBUC WY ToU idlou €idouc,
xpnoiyotroleital mtDNA TTou dev KWOIKOTTOIET TTIPWTEIVEC.
['la JETPIA ATTOKAIVOVTEC OPYAVIOUOUG:
— rRNA 1 TpwrTeivec.
Mt-rRNA 10-100 MY
«  Nuc-rRNA 100-800 MY

['la BaBid atTokAEivovTEC OpYaVIOUOUG:
— BaBia cuvtnpnuUEVES TTPWTEIVEG.



AlA@OPETIKA yoVvidla IO DIAPOPETIKA EPWTAMATA

IV_Ioplou(() XPOVOMETPO
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Duloyéveon oTTOVOUAWTWYV
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Ray-finned Rodents : Dinosaurs

Sharks fish Amphibians  Primates  &rabbits  Crocodiles & hirds

Pre-orhital
fenestra

Amniotic egy
Four limbs

Bony skeleton

Vertebrae



Tagivouion opyaviouwyv

Life

(g =

* lepapxiki katnyoplotroinon/
oMadoTToiNON OPYAVICUWV.

« Linnaeus (1707-1778) opadoTtroinoe
OpPYQVIOUOUG JE BAon Kolvoucg
XOPOKTNPEG.

« ApyoTEpQ, N TACIVOUION
TTPOCAPHOCTNKE OTNV ECEAIKTIKN
Bewpia Tou Aapivou, woTeE va

Domain )

Kingdom )

Phylum |

Class

Order
OMadOTTOIOUVTAI Ol OPYAVIOUOI JE
Bdon TNV Koiv Toug TTpoéAsuon. Family |
Genus |
SIS,

Species




NCBI taxonomy

e0o6 Taxonomy browser (Homo sapiens)
[ « | > ] -+ :_: http://www.ncbi.nlm.nih.gov/Taxonomy/Browser /wwwtax.cgi?mode=Undef&name=Homo+sapiens&lvl=0&srchmode=1 C] (Q' NCBI taxonomy
[0 i e-Class Open Access...ormatics.ca MolecularEvolution B&B Introducing...ng Language Quick-R  An On-Line Biology Book Web of Knowledge Mappy Apple (3)v

Taxonomy
Browser

Search for Homosapiens ~ @s | complete name |3) & lock (Go) (Clear )

(Display) 0 levels using filter: " none B

Homo sapiens Entrez records |
Taxonomy ID: 9606 Database name | Subtree links‘ Direct links ]
Genbank common name: human Nucleotide | 7.369.888] 7.369.863]
Inherited blast name: primates Nucleotide EST || 8.314.462|[ 8314462
Ic?;ank~"Spw(iics eanslation table 1 (Standard Nucleotide GSS || 1.293.831][ 1.292.505]
M?;iﬁir;l%c 2 (Vertebrate Mitochondrial) Protein | 346052 052‘ 345 956‘
Other names: Structure | M‘ M‘
common name: man Genome chucnccsl 3‘ 3‘

authority: Homo sapiens Linnaeus, 1758 | “ “

N 2 2
Lincage( full ) [Popset | 21908 21908
cellular organisms; Eukaryota; Fungi/Metazoa group; Metazoa; Eumetazoa; Bilateria; Coelomata; Deuterostomia; Chordata; Craniata; Vertebrata; | ‘ ‘
Gnathostomata; Teleostomi; Euteleostomi; Sarcopterygii; Tetrapoda; Amniota; Mammalia; Theria; Eutheria; Euarchontoglires; Primates; Haplorrhini; Domains | 8 g‘

|
GEO Expressions [27.034.750][27.034.750
UniGene | 123448 123448
UniSTS | 327674 327674
PubMed Central | 8.726) 8.723|
Gene | 45668 45631
I | I |
ISRA Experiments || w‘ m‘
[Taxonomy [ 2 1]




Uniprot taxonomy

http://www.uniprot.org/taxonomy/

806

Homo sapiens (Human)

: http://www.uniprot.org/taxonomy/9606

» Taxonomy

ID Mapping

Search Blast Align Retrieve
Search in Query
| Taxonomy @ Homo sapiens|

Species Homo sapiens (Human)

(‘search ) (Clear) Advanced Search »

2/ UniProtKB (97,048) | | | Branch (1) | Complete Proteome Set (20,251) [ Integr8 ] | & Taxonomy help

Mnemonic HUMAN

Taxon identifier 9606
Scientific name Homo sapiens
Common name Human
Synonym -

Other names

> Homo sapiens Linnaeus, 1758
> man

Rank Species

> cellular organisms
> Eukaryota
» Fungi/Metazoa group
> Metazoa
» Eumetazoa
> Bilateria
» Coelomata
» Deuterostomia
> Chordata
> Craniata

» Vertebrata

» Gnathostomata

> Teleostomi
» Euteleostomi
» Sarcopterygii
> Tetrapoda
> Amniota
> Mammalia
> Theria
> Eutheria
» Euarchontoglires
> Primates
> Haplorrhini
» Simiiformes
» Catarrhini
» Hominoidea
> Hominidae
> Homininae
> Homo

Lineage

Taxonomy navigation
I »>Homo

1 > Homo sapiens neanderthalensis

Images may
be subject
to cpyright.

farm1.static.flickr.com

img5.travelblog.org

_—

news.nationalgeographic.com

www.devicepedia.com



Tree of life

http://tolweb.org/

| ., Ohnp://tolweb.org/tree/ & | [Q~ phylogeny database ()

home browse help features learning contribute about

TREE OF LIFE web project

Explore the Tree of Life

Browse the Site Learn about ...

Root of the Tree
Popular Pages
Sample Pages

Recent Additions
Random Page

Treehouses

Images, Movies,...

Ischaliidae
(a group of beetles)

Search | image info

Ischalidae is a small group of
brightly coloured mid-sized

£ read more

News

Darwin 200: the
celebration
continues...

# read more

A more featured pages

The Tree of Life Web Project (ToL) is a collaborative effort of & biologists and nature enthusiasts from around the world.
On more than 10,000 World Wide Web pages, the project provides information about biodiversity, the characteristics of
different groups of organisms, and their evolutionary history (& phylogeny).

Each page contains information about a particular group, e.g., & salamanders, & segmented worms, & phlox flowers,
2 tyrannosaurs, & euglenids, & Heliconius butterflies, 2 club fungi, or the & vampire squid. ToL pages are linked one to
another hierarchically, in the form of the evolutionary tree of life. Starting with the & root of all Life on Earth and moving
out along diverging branches to individual species, the & structure of the ToL project thus illustrates the genetic
connections between all living things.

Z read more about the Tree of Life Web Project...




Timetree

e o6 Time Tree :: The Timescale of Life

| < | [ l + Wh(tp://www.timetree-mg/ - u

IAA) { s cs.ca MolecularEvolution B&B Introducin
L S atics.ca violecularcvolution bBa&ab  Introdudr

TIMETREE is a public resource for knowledge on the timescale and evolutionary history of life. \ Tg‘FELf;EE
TI M E T RE E Search the database below or go to the TIMETREE OF LIFE for other resources - BOOK
THE TIMESCALE OF LIFE ABOUT 4  SEARCH 4 BOOK 4 {RESOURCES L NEWS L. FAQS \. . CONTACT 1 B

Ul LD ELEEE 01 2 met

+(Example: Homo sapiens, Lagomorpha, dog, horses)3 $e s ; (>

Taxon A:

Taxon B:

[ Clear ) [ Search |

Search by Author

Last Name:

[ Clear ) [ Search |

How It Works

1. Two species or higher taxa are queried - -
k (e.g., catand dog.) Search "TimeTree'
TIME Feliformia 2. TimeTree compares all taxa in one ¢ /i .
{ Taxon A

inclusive group (e.g., Feliformia) with

(0.9, cal) those in the other group (e.g., Caniformia)
Caniformia to find all published times of divergence
Taxon B for the evolutionary split.
{e.g., dog)

Citing TimeTree:

Hadges S8, Dudley J & Kumar S (2008) TimeTree: a public
knowledge-base of divergence times among organisms.
Bioinformatics 22:2971-2972 |Download PDF)]




Timetree

TIMETREE is a public resource for knowledge on the timescale and evolutionary history of life. \ T:;“FEL’;EE
TI M E TRE E Search the database below or go to the TIMETREE OF LIFE for other resources - BOOK
THE TIMESCALE OF LIFE ABOUT  SEARCH j BOOK 4 _RESOURCES L NEWS L _FAQs . CONTACT 1 B )

CAUTION: These results are sensitive to both the classification (taxonomic names) and the “guide tree™ used. For both, TimeTree uses NCBls Taxonomy
Browser, which will yleld a reliable result in most cases. However, NCBI may not use the classification you believe to be correct, or that was used by a
study being queried, in which case the time estimates presented here may be unusable. Other options will be available in the future. Until then, check the
individual study results at the bottom of the page for proper taxonomy before using summary information. If in doubt, consult The Timetree of Life or original
literature.

Summary Information

Query Taxa: Rattus/Mus musculus
Result Comparison Rattus/Mus

Study Weighted Average (#genes) Simple Average
All (43) 36.8 Mya 26.1 Mya
Nuclear (25) 38.0 Mya 27.2 Mya
Mitochondrial (13) 35.8 Mya 26.7 Mya
Mixed (5) 19.4 Mya 19.0 Mya

Molecular Time Estimates

{values for estimates of standard error/deviation or confidence interval can be seen by clicking on individual times)
*Note: If you would like to suggest a publication for inclusion please send us a PubMed 1D or PDF file.

Gene type Timings  Publication Year Source Publication Title Pubmed
Mitochondrial 2 2007 Phylogenetic analyses of complete mi ... Horner et al.
Time # Genes Taxon A Taxon B DataType Source
151 12 Rattus Mus Amino table 3
159 12 Rattus Mus Nucleotide table 3
Mixed 1 2007 Multiple molecular evidences foral ... Huchon etal.

Time # Genes Taxon A Taxon B DataType Source
164 6 Rattus Mus Nucleotide figure s1
Mixed 1 2007 Using genomic data to unravel the ro ... Murphy et al.
Time # Genes Taxon A Taxon B DataType Source

159 19 Rattus Mus Nucleotide | Supp Table 2
Nuclear 1 2007 Calibration choice, rate smoothing, ... Hugall etal.
Time # Genes Taxon A Taxon B DataType Source
270 1 Rattus Mus Nucleotide table 3
Nuclear 1 2006 The pattern and timing of diversific ... Jansa etal.
Time # Genes Taxon A Taxon B DataType Source
18.7 1 Rattus Mus Nucleotide Table 5

Mitochondrial 1 2006 A mitogenomic timescale for birds de ... Pereira et al.

536 37 Rattus Mus Nucleotide table 1
Nuclear 1 2006 Housekeeping genes for phylogenetic ... Kullberg et al.
Time # Genes Taxon A Taxon B DataType Source
430 8 Rattus norvegicus Mus musculus Amino table 5
Mixed 1 2006 Molecular phylogeny of the Cricetina ... Neumann et al.
Time # Genes Taxon A Taxon B DataType Source

129 3 Rattus Mus Nucleotide Table 3




loToTOoTTOI/BA VIO BlotToIKIAOTATO

http://www.timetree.org/resources.php

Blodiversity Sites

AmphibiaWeb  An online system to search and retrieve information
relating to amphibian biology and conservation.

Animal An online database of animal natural history,

Diversity distribution, classification, and conservation biology.

AntWeb An advanced biodiversity information system at
species level dedicated to ants.

Arkive A unique collection of thousands of videos, images

Catalogue of
Life

and fact-files illustrating the world's species.

An informal partnership dedicated to creating an
index of the world’s organisms.

Encyclopedia Information about all known species, including their

of Life taxonomy, geographic distribution, collections,
genetics, evolutionary history, morphology,
behavior, ecological relationships, etc..

FishBase A global information system about fishes.

Global A source for information on biological specimen and

Biodiversity observational data with access to more than 135

Information million data records from around the world.

Facility

IUCN Redlist A comprehensive inventory of the global
conservation status of plant and animal species.

Micro*scope Descriptive information and images about all kinds
of microbes.

Taxonomy The names of all organisms that are represented in

Browser the genetic databases with at least one nucleotide or

protein sequence, arranged hierarchically.



buloyéveon yovidiwyv

Bpiokoupe TIG opOAoyEG akoAouBieg OTOUG OpYaVIOUOUG TTOU JOG EVOIAPEPOUV KAl AKOAOUBEI
PUAOYEVEDN, VIO VA KATOAGPBoUME TTOTE ouvERNOAvY o1 YovIOIaKOi SITTAACIACHOI, Kal TToId
OMOAOYa gival TTIO KOVTIVA JETALU TOUG.

[MpétTel va yvwpilouue TIC ECENIKTIKEC OXEOCEIC TWV OPYAVIOUWYV

Duplication -> Divergence

N [ -] — B[] M. musculus

*
-. B[] R. norvegicus
B H. sapiens
[ | | | | | | | | | |
100 80 60 40 20 0 MYA (Timetree)

Bl M. musculus
C B R. norvegicus

—— [_] M. musculus

——— [] R. norvegicus
B H. sapiens

cladogram

B M. musculus
I R. norvegicus
[ M. musculus

[ R. norvegicus

[ H. sapiens
phylogram



buloyéveon yovidiwv

ATTwAEIa avTiypagou

Duplication -> Divergence — B[] M. musculus
-e ® — B[] R. norvegicus
=Xy R ,
H. sapiens
| | | | | | | | | | |
100 80 60 40 20 0 MYA (Timetree)

— B M. musculus

'—— B R. norvegicus
B H. sapiens

—— [ M. musculus

[ R. norvegicus
cladogram

— [l M. musculus

——— [l R. norvegicus
Il H. sapiens
—— [] M. musculus

—— [ R. norvegicus
phylogram



Duloyéveon yovidiwv

AciypatoAnyia opOoAoywv atro TTI0 ATTOUAKPUOPEVOUC OPYAVIOUOUG, HEXP!
Va EVTOTTIOTEI O XpOVOC TToUu ouVvERN O dITTAaCIaoNOC. ATTOAIBwuaTa
BonBouv oTnVv XpovoAodyion

Duplication -> Divergence — B[] M. musculus
— HE[] R. norvegicus
= C T -
H. sapiens
[ Species A
I | | | | [ | | | | |
100 80 60 40 20 0 MYA (Timetree)
_C - M. musculus
Bl R. norvegicus
— [ H.sapiens

— ] M. musculus
———— [] R. norvegicus

B Species A
cladogram

M. musculus

|

R. norvegicus

H. sapiens

M. musculus

poonnin

R. norvegicus

Species A

phylogram



YTToAOYIOMOC TNC ATTOOTAONC
LMETOCU OUO OKOAOUBIWYV

« [laparnpoupevn ammréoTaon: amo TNV OToiXIoN, MTTOPOUNE va dOUUE O€
TToIEC BEo€IC Oev TaIPIACOUV O XAPAKTAPEG.

 H 1mmapartnpoupevn atrooTaon OEV CUMTTITITEI JE TNV TTPAYMATIKNA
(€CEAIKTIKN)) ATTOOTACH, AOYW TTOAAQTTAWY AVTIKATAOTACEWY TNV idIa
Béon. Oco ueyaAuTepn N amréaTACT, TOCO TTI0 TTOAAEG AVTIKATAOTAOEIG
ouvéBnoav oTnv idia B€on.

(a) Single substitution (b) Multiple substitution (¢) Coincidental substitution
1 change, | difference 2 (h anges, 1 difference 2 changes, 1 difference
(d) Parallel substitution (e) Convergent substitution  (f) Back substitution
2 changes, no difference 3 changes, no difference 2 changes, no difference
\ (7 n A
(C (A\ A)
A C A N ¢ C
\A
Fig.5.9

Six kinds of nucleotide substitution. In each case the ancestral nucleotide was
A. In all except the case of a single substitution, the number of substitutions that
actually occurred is greater than would be counted if we just compared the two

descendant sequences. In the lower three cases the nucleotides are identical in

both descendant sequences, but this similarity has not been directly inherited
from the ancestral sequence. Such similarity is termed 'homoplasious'.



YTToAOYIOMOC TNC ATTOOTAONC
LMETOCU OUO OKOAOUBIWYV

120

100 _ .

40

Base pair differences
g

20

0 5 10 15 20 25
Time since divergence (Myr)

Fig. 5.11
Number of nucleotide substitutions between pairs
of bovid mammal mitochondrial sequences (684
basepairs from the COII gene) against estimated
time of divergence. Notice that the observed
number of substitutions is not linear with time
but curvilinear. Data from Janecek et al. (1996).



A10pBwaon TS aréoTaonc YeTacu 2
OKOAOUBIWV

Expected difference
T ‘Correction’
&
2 v
o
-
k] .
= Observed
8 difference
&
-
T
o
WV
Time
Fig. 5.12

The need to correct observed sequence differences.
The extent of observed differences between two
sequences is not linear with time (as we would expect
if the rate of molecular evolution is approximately
constant) but curvilinear due to multiple hits. The
goal of distance correction methods is to recover
the amount of evolutionary change that the
multiple hits have overprinted and to 'correct'
the distances for unobserved hits. In effect,
the methods seek to 'straighten out' the
line representing observed differences.



MovTéEAa avTIKOTAOTOONG

e 2TATIOTIKA MOVTEAQ TTOU AauBAvouv uttownv TIC TTOANATTAEC
QVTIKATOOTACEIC (Yia TNV idla B€on) kKal dlopBwvouv TNV
TTapPATNPOUMEVN ATTOOTACT), METATPETTOVTAG TNV OE ECEAIKTIKN.

* Av namdéoTaon €ival TTOAU JEYAAN, TOTE €XEI ETTEADEI KOPEOUOC

Kal dgv gival duvaTtov va yivel owoTn d1opBwon.

120
100 (
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Base pair differences

0 5 10 15 20 25
Time since divergence (Myr)




MovTEAO avTIKATAOTAONG
Jukes - Cantor

Eival To atrAouoTtepo povtéEAo yia akoAouBiec DNA.
KABE VOUKAeOTIOIO gpavileTal Je TNV idla ouxvoTtnTa

EXEl TNV idla TBavoTnNTa va YeTaAAaXOEi o€ Eva atTd Ta
UTTOAOITTA 3 VOUKAEOTIOIO

dag = —(3/4) In[1 — (4/3) pas] (Eq. 10.3)

where dag is the evolutionary distance between sequences A and B and p ag is the
observed sequence distance measured by the proportion of substitutions over the
entire length of the alignment.

For example, if an alignment of sequences A and B is twenty nucleotides long and
six pairs are found to be different, the sequences differ by 30%, or have an observed
distance 0.3. To correct for multiple substitutions using the Jukes—-Cantor model, the
corrected evolutionary distance based on Equation 10.3 is:

dag = —3/4In[1 — (4/3 x 0.3)] =0.38



A10pBwOoN TWV TTAPATNPOUNEVWV
ATTOOTACEWV VIO TTPWTEIVEC

2.3 Estimation of distance between two protein sequences * 47

0.8

0.6

Poisson

p
— = = Dayhoff
0.4 -
—— JTT
o224 5 T WAG
— mtMam
0 - T
0 1 2 3

Fig. 2.2 The expected proportion of different sites (p) between two sequences separated by

time or distance d under different models. The models are, from top to bottom, Poisson, WAG

(Whelan and Goldman 2001), JTT (Jones et al. 1992), DAYHOFF (Dayhoff et al. 1978), and

MTMAM (Yang et al. 1998). Note that the results for WAG, JTT, and DAYHOFF are almost
identical.



A10pBwOoN TWV TTAPATNPOUNEVWV
ATTOOTACEWV VIO TTPWTEIVEC

« AI6pBwaon JeE TTiVAKES AVTIKATAOTAONG:
- PAM
— JTT (Jones-Taylor-Thornton)

« AI6pBwoaon e avrioToixeg peBddouc Jukes-Cantor 4 Kimura,
TTPOCOPHOCHEVEC VIO TTPWTEIVEC.

distances. For example, the Kimura model for correcting multiple substitutions in
protein distances is:

d= —In(1 — p—0.2p%) (Eg. 10.5)

whereas p is the observed pairwise distance between two sequences.



YTroAoyiovtag Tnv atrooTtaon 2
OKOAOUBIWV TTAVW OTO OEVOPO

db,d)=2+124+10+5+3=32

Fig. 5.21
The evolutionary distance between b and d is
the sum of the edge lengths along the path in
the tree between the two sequences.



MEBOOOI KATAOKEUNC OEVOPWYV

« MéEBodol atrooTaoEwy
— ‘Evwon yeirévwy (neighbor joining)
— UPGMA (unweighted pair group method using arithmetic
averages)
— NIyOTEPWYV TETPAYWVWY (least squares)
— EAaxiotng €€€AiENG (minimum evolution)



UPGMA

A B C
B | 040
C |035]045

D | 0.60 070 0.55

1. Using a distance matrix involving four taxa, A, B, C, and D, the
UPGMA method first joins two closest taxa together which are A and

C (0.35 in grey). Because all taxa are equidistant from the node, the
branch length for A to the node is AC/2 = 0.35/2 = 0.175.

0.175
E .'\
(-!

0.175

2. Beczuse A and C are joined into & cluster, they are treated as one
new composite taxon, which is used to create a reduced matrix. The dis-
tance of A-C cluster to every other taxa is one half of a2 taxon to A
and C, respectively. That means that the distance of B to A-C is (AB +
BC)/2; and that of D to A-C is (AD + CD)/2.

A-C B

0.4+ 045
b=

= 0.425

s
p |955+06

0.575| 0.70




UPGMA

A-C B

= 0.428

0.4+ 045
B |24+045

p (235406 4292|070

3. In the newly reduced-distance matrix, the smallest distance is
between B and A-C (in grey), which allows the grouping of B and A-C

to create a three-taxon cluster. The branch length for the B is one hzlf
of B to the A-C cluster.

0.175
A
0.175 «
B



UPGMA

4, When B and A-C are grouped and treated as & single taxon, this allows
the matrix to reduce further into only two taxa, D and B-A-C. The dis-
tance of D to the composite taxon is the average of D to every single
component which is (BD + AD + CD)/3.

B-A-C

D |0.7+06+0.55
D7+ 062 058

o

=0.617

5. D is the last branch toc add to the tree, whose branch length is one
half of D to B-A-C.

0.175

D
0.61772 = 0,300

6. Because distance trees allow branches to be additive, the resulting
distances between taxa from the tree path can be used to create a
distance matrix. Obviously, the estimated distances do not match the
actual evolutionary distances shown, which illustrates the failure of
UPGMA to precisely reflect the experimental observation.

A B C A B C
B 0.42 B | 040
C |035]042 C 035|045
D | 0.62]062]0.62 D | 0.60 070 | 0.55




AoKNOoN

« Acgite TNV TOgIVOUION TOU avBpwTrou (human) kai Tou XiutraTtn
(chimpanzee) oto NCBI taxonomy kai otnv Uniprot.

— http://www.ncbi.nlm.nih.gov/
— http://www.uniprot.org/taxonomy/

2.TO TACIVOMIKO group Homininae, 1T01d 3 yEvn ocuvavTwvTal,

210 tree of life (http://tolweb.org/), tekiviiote atrd TNV pila Tou
OEvOPOU Kal BPeiTe TOV AvBpwTTO. 2€ KABE OTADIO UTTAPXEI MIa
TTEPIYPAPN TWV PACIKWY XOPAKTAPWY TTOU 0pPifOuV TO
(PUAOYEVETIKO group.

« Bpeite TO XpOVO ATTOKAIONG METACU TOV 3 QUTWY OPYAVIOUWY
(homininae) oTo timetree

— http://www.timetree.org/
— [loloi gival ol TTI0 KOVTIVOi HETAEU TOUC OUYYEVEIC;




AoKnon
[Mapadeiypa UPGMA

AiveTal 0 TTivakag TTapaTnPEOUNEVWY ATTOOTACEWV Yia 4
TTPWTEIVIKEG OKOAOUBIEG.

Kavete Tnv d16pOwaon atrooTdoewy pe Tnv yEBodo Kimura (ue Tn
BonBeia Tou Excel)

2 xedl1doTe 10 0EvOopo UPGMA yia 1o diopBwuévo TTivaka
ATTOOTACEWYV. YTTOAOYIOTE TIC ATTOOTACEIC Eava aTTO TO dEVOPO
UPGMA. Acite TTw¢ diapEpouv atrod TIC apXIKEC.
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[Mapadeiyua UPGMA
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AoKNon puAoyEveonC -
Epyaacia

XpnolyoTtrolwvTag To avBpwTrivo estrogen receptor alpha, pe 1o PSI-
Blast Bpeite TIC opOAOYEC akoAouBieg oTov AvBpWTTO KAl TNV
Drosophila melanogaster.

Me 1n BonBeia Tng B.A. PFAM KpateioTe JOVO EKEIVES TIC AKOAOUBIEC
Tou £xouv 10 DNA-binding domain & ligand-binding domain.

Me auTEg TIC akoAouBieg KaveTe TTOANQTTAN oToiXion (muscle) kal oTnv
OUVEXEIQ KPATEIOTE TIG TTEPIOXES TWV AKOAOUBIWYV TTOU AVTIOTOIXOUV OTA
Tapatravw 2 domains (DBD + LBD).

Me TNV TTaPATTAVW TTOAAQTTAR OTOIXION KAVETE PUAOYEVETIKO OEVOPO
(distance method, poisson) & bootstrap 100.

2 TNV Epyacia avapEpeTe TIGC akoAouBieg TTou Bprkate ye 1o PSI-Blast,
TTOIEC KPATAOATE YIa TTOAAQTTAR} OTOIXION KOl OEIETE TO PUAOYEVETIKO
0EVOPO (UE TIG TINEC boostraps).

E¢nyeioTe yiaTi dev gixate avTattodoTiKO blast peTagu Tou avOpwTivou
estrogen receptor alpha ka1 Tou 7up otnv Drosophila.



