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buloyéveon

* H exTiynon TNG €CEAIKTIKNC 10TOPIAC YOVIQIWV/TTPWTEIVWV N
OPYQVIOUWV.

* H amreikdvion auTh¢ TG I0TOPIAC YiVETAI HE PUAOYPAUUaTA/
KAadoypauuara
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Figure 10.4: Phylcgenetic trees drawn as cladograms (top) and phylograms (bottom). The branch
lengths are unscaled in the cladograms and scaled in the phylograms. The trees can be drawn as angled
form (left) or squared form (right).
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Aiyn €€EAICN: opoAoyia

OpoAoya yovidia: KoIVOG £CEAIKTIKOG TTPOYOVOG.

OpBoAoya yovidia: TrpoépxovTal atrd eidoyeEveon. OuoiaoTIKA, Eva
yovidlo a (MeTaAAayuEVO) o€ OUO DIAPOPETIKOUC OpyaVvIOHOUG.
2UXVva £xouv TnV idla Asitoupyia

[MapdaAoya yovidia: TTpoEpxovTtal atro yovidIako dITTAACIAoUO.
Avrkouv oTnyv idla OIKOYEVEIQ

—gvoAoya yovidla: atrd opilovTia YETaPoPA
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Aiyn €¢ENICN: opgoAoyia (11)

. . ___JE.

H. sapiens R. norvegicus M. musculus

[ .| Divergence
B e Duplication

1 common ancestor
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2.TA0I0 PUAOYEVETIKNC avaAuaonc

« EmmAoyr) akoAouBiwv:
— EmAoyr) HoplakwV OEIKTWYV
— EvTOomou6c opdAoywyv akoAouBiwv
 [1.x. Blast, HMMs
* [loAANaTTAR OTOIXION
— AlopBwoeic oTnv oToixIoN
*  YTTOAOYIOUOG QUAOYEVETIKOU OEVOPOU

— EmAoyn €CeANIKTIKOU PJOVTEAOU
— EmAoyr) yeb66dou dnuioupyiag Tou dEvOpoU
— A&loAoyion/aglotmiaTia Tou dEvOpou
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2. TOIXEIO EVOC (PUAOVYEVETIKOU
OEVOpPOU

«  OUMNa (leafs)

— Taxon

— Operational taxonomic units (OTUs) Terminal
noge

Bpayxioveg (branches) _ (leaf)

Koupol (nodes)

KAadol (clades)
— Movo@UAETIKG group

« PiCa (root)

Internal node
_ (hypothetical
. ancestor)

Branch
"\ (edge)

Root
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2. TOIXEIO EVOC (PUAOVYEVETIKOU
OEVOpPOU

« TotroAoyia Tou dEvOpou
— Aixotopuion (dichotomy)

— TloAutouion (polytomy)
* Radiation
* Unresolved phylogeny

Figure 10.2: A phylogenetic tree showing an example of
bifurcation and multifurcation. Multifurcation is normally a \
result of insufficient evidence to fully resolve the tree or a  dichotomy
result of an evolutionary process known as radiation. )

-,
" polytomy
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AEvOpa ue/xwpic pia

«  Xwpig piCa
— Agv yvwpiloupue ToV KOIVO TTPOYOVO.
— ATtreikovifovtal uOVo 01 OXETIKEC BEOEIC TwV taxa.
— Agv @aivetal n eCEAIKTIKNA TTOpPEIq.
Mg piCa
— ['vwpiCoupe TOV KOIVO TTPOYOVO.
— Qaiveral n eCENIKTIKN TTOPEIQ.
— XpNOoIJOTToIoUVTAl:
« Qutgroup

« Midpoint rooting approach (uttoB€Tel TNV UTTAPEN MOPIAKOU
poAoyIou - 0TaBePOoU puBUOU £CEAIENC YIa OAEC TIGC AKOAOUBIEC).

A: :C A
B D

root

Unrooted Rooted

Figure 10.3: An illustration of rooted versus unrooted trees. A phylogenetic tree without definition of
a root is unrooted (/eft). The tree with a root is rooted (right).



®duloyéveon

AEvopa pe/xwpic pica

Rooted tree

Time

Unrooted tree
C G 0

N/
ST

H B

Fig.2.6
Rooted and unrooted trees for human (H), chimp (C),
gorilla (G), orang-utan (O), and gibbon (B). The rooted
tree (top) corresponds to the unrooted tree below.



AEvOopa pe/xwpic pica

Rooted tree 1 Rooted tree 2
B 0 G C H B O G H C
Rooted tree 3 Rooted tree 4 Rooted tree 5
H ¢ 66 O B H C€ B 0 G H € G O B
Rooted tree 6 Rooted tree 7
H C G B O H C G O B
Fig.2.7

The seven rooted trees that can be derived from an unrooted tree for five
sequences. Each rooted tree 17 corresponds to placing the root on the
corresponding numbered branch of the unrooted tree.
(Sequence labels as for Fig. 2.6.)
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KAQOOYpaupa/QUAOYpauUa

C £
A B D
\</

Cladogram

Phylogram

Figure 10.4: Phylogenetic trees drawn as cladograms (top) and phylograms (bottom). The branch
lengths are unscaled in the cladograms and scaled in the phylograms. The trees can be drawn as angled
form (left) or squared form (right).



Newick format

QPuloyéveon

« Aévdpa atrobnkevovtal o pop@r) Newick 1 Nexus (TTapaAAayr} Tou

Newick).

(A,B);

((A,B),C);

oONn W >»

(((A,B),Q),D);

ONw >

((A,B).(C,D));

(ve)

o
2 : g
C

((A:1,B:1):1,C:2);

« [loio ival To dévdpo:  (((C,B),D),(A,E));

((A:1,B:1):1,C:1);
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Newick format

(((C,B).D).(A,E));
Eivai 10 id10 6€vOPO;

|




Newick format

[1o10 €ival TO OEVOPO;
(((A:1,B:2):1,C:2):1,D:4),



Newick format

(((A:1,B:2):1,C:2):1,D:4);
distanceAC=1+1+2

2.000

2.000
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Duloyéveon yovidiwv/
TTPWTEIVWYV

« Quloyéveon yovidiwv A TTPWTEIVWV.

Agixvel TNV €CENIKTIKNA TTOPEIA MIAG OIKOYEVEIAG YOVIDiWwV.
KaBe k6upocg (node) oto dEVOPO gival Evag yovidIaKOG
OITTAQCIAOUOC 1 €1I00YEVEDT.

To kKGBe yovidlo/TTpWTEIVN MTTOPEI Va £XEI DIOPOPETIKN
eCENIKTIKN TTOpEia (T1.X. OpIlévTia NeETAPOPA) | PUBUO
eCENICNC atTO Ta UTTOAOITTO YyoVvidla EvOG opyaviouoU.
Apa, n eCENIKTIKNA TTOPEIA EVOC HOVO YOVIOIOU/TTPWTEIVNG
EVOEXETAI VA NV QVTAVAKAG TNV €CENIKTIKN TTOPEIA EVOC
opyaviopou
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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

—  ATTO TNV TTAEIYN@ia TwV yovIdiwv Tou KABE YEVWUATOS



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)

_’— I M. musculus

[ R. norvegicus
[ H. sapiens

cladogram

——— [ M. musculus

L [ R. norvegicus
B H. sapiens

phylogram

To TTOVTiKI KOl 0 apoupaiog ixav AyoTePOo XPOvVo va eCeAIXBouv LexwploTd, atro 0TI 0 AvBpwWTTOC O€ 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.

Av uttoBéooupe 0TI 0 puUBPOG peTaANagng gival 1/1.000.000 xpdvia, TTOOEG NETAAANAEEIC £XOUV CUCOWPEUOEI
o¢ KABe akoAouBia, oe oxEéon PE ToV KOIVO TTPOYOVO;



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.
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AlA@OPETIKA yoVvidla IO DIAPOPETIKA EPWTAMATA

IV_Ioplou(() XPOVOMETPO

Mopiakni KAepUudpa

8L
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.
0 | | | | 1 | | 0 | | 1 1 )
0 100 200 300 400 500 600 700 0 200 400 600 300 1,000
Time {Myr) Time {Myr)
(¢} Cetaceans (d) Major animal groups
N B o Coelenterates {2)
- Chordates {4)
—C Echinoderms (4)
—— & Insects
~— Dolphins it
= Odontoceti Millipede
S Chelicerate
ce— Crustaceans (3}
Oligochaete annelid
1 Sl:':;“ Polychaete arnelid
e — Pogonophore
7] Baleen o p Brachicpod
™ whales Mysticeti L Chiton
"] Beaked b Nudibranch mollusk
—l:_‘ whales Q I Odontocet] _{: Bivalve mollusks (2)
Other Sipunculid

mammals

BaButepn pifa: 35 mya (pe mtRNA)

600 mya (pe TTupnVviko rRNA)
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DuloyéEveon opyaviouwyv

TRENDS in Ecology and Evolution Vol.20 No.12 December 2005

672 Review
Plantae Streptophytes Discicristates Excavates
Heterolobosea
G A c La::tzlsants Kinetoplastids
reen Algae chi ::awp Diplonemids
o ytes Euglenids
Trebouxiophytes Core jakobids
Ulvophytes Trimastix
Prasinophytes Oxymonads
Mesostigma Trichomonads
. Hypermastigotes
Red Algae Sl Carpediemonas
Bangiophytes Retortamonads
Cyanidiophytes Diplomonads
Glaucophytes Malawimonads
Cercomonads
Euglyphids
Apicomplexa Phaeodarea Cercozoa
Colpodella Heteromitids
Dinoflagellates I:'haumatomc.mads
Oxyhrris hlorarachniophytes
Alveolates o Phytomyxi.ds.s
Ciliates Haplosporidia
Foraminifera
;:”’;f’"e’f:’ Polycystines
obiopsids Acantharia Rhlzarla
Diatoms
Raphidiophytes Ascomycetes
Eustigmatophytes fi Basidiomycetes
Chrysophytes Zygomycetes
Pha?ophytes Microsporidia
Bolidophytes Chytrids
Blastocystis Nucleariids
Actinophryids Animals
Stramenopiles Labyrinthulids Choanoflagellat .
Thraustrochytrids agellates  opisthokonts
Oomycetes e !
- Ichthyosporea
Opalinids
Bicosoecids Dictyostelids
Myxogastrids
Haptophytes <
Protostelids
Cryptomonads Lobosea
Archamoebae
Chromalveolates Amoebozoa ‘Unlkonts’
TRENDS in Ecology & Evoution
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e

=

Ray-finned Rodents : Dinosaurs

Sharks fish Amphibians  Primates  &rabbits  Crocodiles & hirds

Pre-orhital
fenestra

Amniotic egy
Four limbs

Bony skeleton

Vertebrae
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