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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]
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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)]
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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
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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.



Moplaka poAoyia
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MILLIONS OF YEARS AGO

Inferred pairwise nucleotide substitutions among 17 mammal species from seven gene
products, as estimated from protein studies, plotted against date of divergence, as
estimated from the fossil record. The line is drawn from the origin through the oldest
comparison (the marsupial / placental divergence at 125 MYBP). The strong linear
relationship suggests that molecular differences between pairs of species are
proportional to the time of their separation, rather than the degree of organismal
difference. Therefore, measures of genetic divergence can be used to date the time of
divergence for species pairs for which no fossil data are available: genes function as
Molecular Clocks. (from A. C. Wilson 1976).
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Moplaka poAoyia

YT100£ToUV £va oTaBEPO PUBUO METOAAACEWY YIA U1 ECENIKTIKI) YPOUMA.
XpovoAoynuéva atroAIBwpaTa TITPETTOUV TAV

‘CuyooTaBuIon’ (calibration) Tou poplakou poAoyiou.

PuBuog eCENicnc dla@Epel JETACU YyovIdiwv

2TNV TTPAYMATIKOTATA, O PUBPOGC £CEAIENG MTTOPET VA JETARBAAAETAI
(emPBpaduvon i emTaxuvon) Katd tn dIApKeEIa CEAIENG EVOC KAADOU
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ATTOAIBwPATO TTOU XPNOIYOTTOIOUVTAI VIO
(uyooTaOuION TOU JOPIOKOU POAoYIOU

www.fossilrecord.net
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Fig. 3 Continues
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ATTOAIBWPATA TTOU XPNOIMOTTOIOUVTAl YIa
(uyooTaOuION TOU JOPIOKOU poAoyIoU

Fig. 3 Summary of paleontological constraints (in myr) on metazoan phylogeny. A. Vertebrates. B. Invertebrates. The dates are
minimum constraints, and soft maximum constraints are given in the text, and at http://www.fossilrecord.net/.
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[TpofSAnuaTa pe 1A
QTTOAIBWHATA

« XpovoAoynuéva atToAIBwPATA UTTOTIMOUV TOV XPOVO EUPAVIONC
MIaG ECENIKTIKAG YPAUMAG:

— Ortav ouvéBn n atroAiBwaon, o KoIvog TTPOYyovoS ATAV rdn TTapodv yia
KATTOIO XPOVIKO dIdoTNa.

— O KoIVOG TTPOYOVOC XPEIAOTNKE KATTOIO XPOVO OTTO TNV OTIYMNA TNG
EMPAVIONG TOU PEXPI VA £€aTTAWOET YeEWYPAQIKA Kal VO BPIOKETAI O
a@Bovia, waoTe £va TUXAiO YEYOVOC va odnynoel oTnv atroAibwaon
KATTOIWYV ATOMWV.

— Ta ammoAiBwpata atroTeAOUV TO KATWTATO XPOVIKO OPIO EUPAVIONG
HIaG EGEAIKTIKAG YPAMUUAG
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XpovoAoynuéva atroAIBwuaTa UTTOTIJOUV TOV
XPOVO EUPAVIONG MIOC ECEAIKTIKNG YPAMMNG
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To TpoPAnua NS Kaupplacg
TTEPIOOOU

ATTO Ta ATTOAIBWPATA CUMTTEPAIVOUNE OTI Ol TTEPIOCCOTEPEC KAl
KUPIOTEPEC ECENIKTIKEC YPOANMES TWV METACWWY EUPAVIOTNKAV
CAPVIKA, o€ Jia ouvtopn TTEPiodo TTpIv ~550 eK. Xpovia, HETALU
TNG TTPO-KAUPPIac kKal KAPPplag Trepiodou (KauBpia €kpnen).
MeAETEC pE HoPIaKA POASYIA DEIXVOUV OTI AUTEG OI ECENIKTIKEC

YPOMUEC ENPAVIOTNKAY TTOAAEC EKATOVTAOEC EKATOUUPIA XPOVIQ
o Trpiv!
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ATTOAIBWATA KOl JOPIOKN
XPOVOAQYyION
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Fig. 3 Relationship between molecular time estimates (x-axis), based on data from The Timetree of Life (78) and fossil time estimates
(y-axis) (55). Open circles = fossil minimum times; closed diamonds = fossil soft maximum times; dashed line = 1:1 relationship;
Ma = million years ago.
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To TpoPAnua NS Kaupplacg
TTEPIOOOU

Eival duvatov afloTikoi TTapAyovTeg va erTnpéacav tn diadikagoia
atroAiBwaong.

To oguyovo augnbnke dpauaTikd Kal TTANCIa0E oTa ONUEPIVA TOU
etritreda Tnv TEPiodo Tou Kauppiou (580-542 MYA).

MeyaAUTEPN CUYKEVTPWOT OEUYOVOU ETTETPEWE TOUG OPYAVIOUOUG Va
QUCNoouV To NEYEBOC TOUC.

MeyaAUTepO PEYEBOG XPEIAOTNKE DOMNEG TTOU VO CUYKPATOUV TO BAPOC.
AUTEG 01 VEEC DOMEC UTTOPET va ATAV TTIO EUKOAO va diatnpnBouv wg
atToAIBwpaTa.

[MiIBavov, N JopPoAoyia TWV OPYAVICUWY OTNV TTPO-KAKBPIa TTEPiIOdO va
MNV ETTETPETTE TNV ATTOAIOWOT) TOUG.
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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
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buloyéveon yovidiwv

ATTwAEIa avTiypagou

Duplication -> Divergence — B[] M. musculus
-e ® — B[] R. norvegicus
=Xy R ,
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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
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poonnin

R. norvegicus
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AEvOpa ouvaiveang

Mia pEBodoC utTopEi va 0dNyrnoel o€ TTEPICOOTEPA ATTO £va
eCioou KaAd dévopa.
'H, amo 1a idia dedoucva, dnuioupyouvTal OEVOPA [E
OIAPOPETIKEC NEBODOUC.
To d€vdpo ouvaiveanc deixvel TToI0I KOUPBOI gival KoIvVoi JeETAgU
TWV dIAPOPWYV dEVOPWV.

['1a KOMBOUG TToU OEV TTAPATNPEITAI CUPPWVIA, gp@avifovTal wg
TTOAUTOUNMEVOIL.
MEBodol1 dnuioupyiag dEvOpPOU OUVAIVEDONG:

— amoAuTn ouvaiveon (strict consensus) (100%)

— Mé£Bodoc TAsiopneiag (majority rule) (>50%)
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AEvOpa ouvaiveang

* To mapadelypa TNG QUAOYEVETIKNG OXEONG AVOPWTTOU-XIMTTATEN-
YOopiAa

Tree 1 Tree 2
b C G O &8 H C G O &8
Consensus

H € G O B

N

Fig. 2.26
Two different trees for humans (H), chimps (C),
gorillas (G), orang-utans (O) and gibbons (B),
and their consensus tree.
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[1ooca mBava 0Evopa;

 To ouUvoAo TwV TTIBAVWYV dIAPOPETIKWY OEVOPWY YIa Eva apIBuod
taxa augdvel ekBeTIKA

Ng = 2n—3)!/2"2(n— 2)! (Eq. 10.1)

Inthisformula, (2n — 3)! isa mathematical expression of factorial, which is the product
of positive integers from 1 to 2n — 3. For example, 5! =1 x 2 x 3 x 4 x 5=120.
For unrooted trees, the number of unrooted tree topologies (Ny) is:

Ny = 2n—5)!/2"3(n— 3)! (Eq. 10.2)

1022

1020 L

1018 rooted & ¢
16

1076 | o 4

101 L ey
12 4
107 L s ¢ unrooted

1010 | .

108 |

Number of tree topologies

106 S A
104 | & &

102 G

1 gt 1 1 1 1

Number of taxa

Figure 10.8: Total number of rooted (o) and unrooted (#) tree topologies as a function of the number
of taxa. The values in the y-axis are plotted in the log scale.
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