[MoAAatAn otolyon
DuAoyeveon



MSA: Ti gival

2T0iXIoN yIa 3 ] TTEPIOCOTEPEC AKOAOUBIEC.

ATTOKAAUTITOVTAI OI CUVTNPNMEVEC TTEPIOXEC METACU TWV AKOAOUBIWY
MIOG OIKOYEVEIQG.

Xpeladetal yia:
— Anuioupyia profiles/motifs TTou xapaktnpilouv uia emmkpdTeia (domain).
— Avixveuaon ouvinpnuévwyv DNA-binding sites o€ TTPOUOTOPEG YOVIDIWY
— Quhloyéveon.
— [poBAewn deutepoTayoUs Kal TPITOTAYOUS OONNG TTPWTEIVWIV.
— 2X€0I00MO eKQUAIoPEVWY ekKIVNTWY PCR



MSA

L6071 K616E R621C A635P
v \ A / v
* . *k  kkkkkk.kkkk .k . i i .

HUMAN 578 3SETR ----ETQATS P 644
COWw 578 GPTPR S----EAQATS P 644
MOUSE 572 DGEG SNHTAAD) S T---- SAFH P 637
CHICKEN 570 EREG A2 seans SNP----DAQPSATS 636
NEWT 553 EREG ¥ PESRAIPTLSVP--- PAPL PTQ 620

SALMON 568 G ' V. PS 633
KILLIFISH 567 AA? v G SAQAP 636
ZEBRAFISH 574 GPGEQ? A2 P VM.AEPP.PG 628



MSA

* Sum of pairs
* 2KOTTOG: N MEYIOTOTTOINON AUTOU TOU score

sequence . G K N Figure 5.1: Given a multiple alignment of three sequences,
T R N the sum of scores is calculated as the sum of the similarity

|
sequence 2
3 scores of every pair of sequences at each position. The scor-

sequence S H E = .
quenc ing is based on the BLOSUM®&2 matrix {see Chapter 3). The
sum of pairs: -2+1+6 = 5 totalscore for the alignment is 5, which means that the align-
ment is 2° = 32 times more likely to occur among homologous

sequences than by random chance.



MSA

* [loANaTTAR) oTOIXION WE:
— Auvapiké TpoypapuaTiono (dynamic programming).
— Me gupeTikéC peBOdouC (heuristics).
» [1poodeuTIK aToiXion (progressive alignment)
« 2T0ixI0N pe dIadoXIKES BeATIwWOEIG (iterative alignment)
« 2T10iXIoNn PBaciouévn o€ blocks



ClustalW (i)

OAIkn aT1oixion (Needlman-Wunsch) kaB8¢e
mBavou {euyoug

[Mivakag amrootacewy (identities 1y TTivakeg
Blossum/PAM). all individual

pairwise alignment
METGTp’Oﬂr’] TWV ATTOOTACEWYV O€ ECENIKTIKEG l (:}‘n:i]i:?f.ﬂi‘gl:ﬁfff;?\
QTTOOTACEIG.

Anpioupyia @UAOYEVETIKOU OEVOPOU -

odnyou (guide tree) (neighbor joining).

— XaunAoTEPNG EPTTIOTOOUVNG ATTO £va
KAVOVIKO (PUAOYEVETIKO OEVOPO, WOTOCO _ _
KATAQEIKVUEI IKAVOTTOINTIKA TIG BACIKEC nilk(m&mll;ui:;::kn
GX%'ZGIEIQ pair; A & B the next

closest pair

mooOw>»

ABCDE

1 -

20 30 —
2736 9 —
30 33 20 27 -

mooOm>P

mooOw>»



ClustalW (ii)

O1 2 kovTIvOTEPEC aKOAouBieg aTolxiCovTal E

Kal dnuIoupyeEital pia akoAoubBia cuvaiveonc.

moow>»

aligning C/D and
A/B separately

Me Baon 1o 0évOpo-0dnNYyo, N akoAoubia l using dynamic
ouvaiveong oToixileTal (SUVANIKOG proIIRE
TTPOYPANMATIONOG) ME TNV ETTOUEVN TTIO
KOVTIVA} akoAouBia ) TNV €TTOPEVN TTIO D e AR el

KOVTIVI] akoAouBia ouvaiveonc. l reduced to consensus sequences

o0
w >

which are aligned to
cach other

C/D AAMAAAAANAA

H diadikaoia etravalauBaveral Ewg OTou AB  AMAVMAAMMAA
oToIXI00UV OAEG 01 aKOAOUBIEG. l creating a new consensus
for C/D/A/B which
aligns with E

A/B/C/D nrrornrynywywyyvn

E

l completing alignment

moow>»




ClustalW (iii)

AvaAoya e Tnv atrootaon 2 akoAouBiwv oT1o dEvOPOo-0dnYo,
XPNOIUOTTOIEITAI KOl O KATAAANAOG TTiVOKAG AVTIKATACTAONG
(Blossum62, Blossum 45) yia Tnv oAIKr} oToixion Kata Zeuyn .

O1 TToIVEC TwV KEVWYV TTpocappolovTal avaAoya Je TNV
TTAPATNPEOUNEVN CUVTHPNON MIOC TTEPIOXNS KAl avaAoya JE TNV
deutepotayn dour).

2UVTEAEOTNC BapuTnTag avaloya he TNV eCEAIKTIKA atréoTaon 2
QKOAOUBIWYV



[TpoARUATA TNC TTPOOOEUTIKNG
oTOIXIoNC

o Agv gvOUKVEITAIl VIO AKOAOUBIEC pe TTOAU DIAPOPETIKA UAKN (AOYW
OAIKNG OTOIXIONG).

* H 1teAIKr) TTOAAQTTAN OTOiXION €CAPTATAI ATTO TN CEIPA WE TNV OTToia Ba
YiVOuV Ol ETTINEPOUC OTOIXIOEIC KATa (euyn.

« ‘Eva apxikd AaBog Ba etrnpedoel Ta uttoAoITTa oTadIa TNG TTOAAATTANG
OTOIXI0NG.



Alignment formats

FASTA (.fa i .fasta n} .fst)
Clustal (.aln)

Phylip (.phy i .phylip)
MSF (.msf)

Mase (.mase)

Nexus (.nxs)

2UvNBwc, Ta alignment editors umropouv va PJeTATPEWOUV TO £va
format o€ GAAo.

Readseq
— http://www.ebi.ac.uk/cgi-bin/readseq.cqi



Fasta format

® 06 example

File © | Edit © I Align © | Props © | Sites © | Species © | Footers © | Search:” ﬂ” Trees © |ﬂ|

Seq:1 Pos:1|0 [DB2069.PEl
D8 GCCHGE GCC e
AB019540. clic
AB . GCC G——
X . GGC GC GH GC
AR . GCH GGGH GGCC GGHB G--

I><-+_ I [

=D52069 .PE1 D82669.PE1 CDS Acodon_start=1 /product="ibal, ionized calcium binding adapter mo
---atgaagcctgaggaaatttcaagaggaaaagettttggactgectgaaageccaacag
gaagagaggttggatgggatcaacaagecacttoccag---aaa

=ABA19548 . AIF-1 ABB19548.AIF-1 CDS /codon_start=1 /transl_table=1 /gene="AIF-1" /product="allogr
------ atggacagcacagctcaaggaggtaaageatttggtecttectecaagtectecaccag
gaagaaaaattgaactctatcaatgaggettttgagtccaaa

=A4B000515 .PE1 ABBBAS1S.PEL CDS /codon_start=1 /transl_table=1 /product="MRF-1" /db_xref="G0A:P
atgagccagagecaaggatttgeagggaggaaaagettttggactgetgaaageccageag
gaagagaggttggatgggatcaacaageacttoccag---aaa

=ABA123689 .PE1 ABB123689.PE1 CDS /codon_start=1 /transl_table=1 /product="allograft inflammatory
atgccttccaaccagaatttacaaggegggaaagecttegggttactcaaageacageag
agggagaagctggatgaaatcaataaggagtttageggtaaa

=ABA13745.AIF-1 ABB13745.AIF-1 CDS /codon_start=1 /transl_table=1 /gene="AIF-1" /product="allogr
atgagccaaagecagggatttgeagggaggaaaagettttggactgetgaaggeccageag

gaagagaggctggaggggatcaacaagecaat tcaag---aga



Clustal format

® 06 example

File © | Edit © I Align © | Props © | Sites © | Species © | Footers © | Search:” ﬂ” Trees © |ﬂ|

Seq:1 Pos:1|0 [DB2069.PEl
D8 GCCHGE GCC e
AB019540. clic
AB . GCC G——
X . GGC GC GH GC
AR . GCH GGGH GGCC GGHB G--

I><-+_ I [
CLUSTAL W {1.7) multiple sequence alignment

D32669.PE1 ---atgaagcctgaggaaatttcaagaggaaaagettttggactgetgaaagecccaacag
ABA19548 . AIF-1 ———a— atggacagcacagctcaaggaggtaaageatttggtcttctecaagtctcaccag
ABBABBS1S.PEL atgagccagagecaaggatttgeagggaggaaaagettttggactgetgaaagecccageag
ABA123689.PE1 atgccttccaaccagaatttacaaggegggaaagecttcgggttactcaaageacageag
ABA13745.AIF-1 atgagccaaagecagggatttgeagggaggaaaagettttggactgetgaaggeccageag

032669 .PE1 gaagagaggttggatgggatcaacaagcacttccag---aaa
ABA19548.AIF-1 gaagaaaaattgaactctatcaatgaggecttttgagtccaaa
ABBABE1S .PEL gaagagaggttggatgggatcaacaagecacttccag---aaa
ABA12389.PE1 agggagaagctggatgaaatcaataaggagtttageggtaaa
ABA13745.AIF-1 gaagagaggctggaggggatcaacaagecaattcaag---aga



®06

File © | Edit © I Align © | Props © | Sites © I Species © | Footers © | Search: ||

Phylip format

XpnoluyoTroigital oto TTpoypappa phylip yia guAoyeEveon

example

82069 PE1

W

<xm|

Trees © | Helpl

B R R

|
5 182

. D52869 .PE1 ---atgaagc ctgaggaaat ttcaagagga aaagcttttg gactgctgaa agocccaacag
; ABP1954A AIF-1 ————— atgg acagcacagc tcaaggaggt aaagecatttg gtcttctcaa gtctcaccag
. ABAAAS1S .PEL atgagccaga gcaaggattt gocagggagga aaagecttttg gactgectgaa agocccagoag
; ABA12309.PE1 atgccttcca accagaattt acaaggcggg aaagecttcg ggttactcaa agocacagcoag
; ABA13745.AIF-1 atgogccaaa goagggattt goagggogga aoogottttg gactgotgan ggocccageag

gaagagaggt tggatgggat caacaagcac ttccag---a aa

gaagaaaaat tgaactctat caatgaggct tttgagtcca aa

gaagagaggt tggatgggat caacaagcac ttccag---a aa

agggagaagc tggatgaaat caataaggag tttagcggta aa

gaagagaggc tggaggggat caacaagcaa ttcaag---a ga



Seaview

« http://pbil.univ-lyon1.fr/software/seaview.html

* Online help
e http://pbil.univ-lyon1.fr/software/seaview data/seaview.html




Duloyeveon



duloyeEveon

* H exkTiunon TNG €CEAIKTIKNC 1I0TOPIAC YOVIDIWV/TTPWTEIVWV N
OPYAVIONWV.

* H arreikévion autAS TNG I0TOPIAC YiveTal JE QUAOYPAPUaTa/
KAadoypaupara

A B C D E
A B C D E
' ]|
|
C E
A B D
V

Cladogram

Phylogram

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).

®Duloyéveon



®Duloyéveon

Aiyn €C¢EAICN: opoAoyia

OpoAoya yovidia: KoIvog eCEMNIKTIKOC TTPOYOVOC.

OpBoAoya yovidia: TTpoEpyovTal atrd eidoyeveon. OuoiaoTIKA, Eva
yovidlo a (MeTaAAayuEVO) o€ DUO DIAPOPETIKOUS OPYAVIOUOUG.
2.UXVa £xouv Tnv idia Asitoupyia

[MapdaAoya yovidia: TTpoEpXovTal aTtro yovidlako dITTAaCIacuo.
AvKouv oTnv idia OIKoyEvEla

—gvoAoya yovidia: atro opidovTia PHETAPOPA



Aiyn €¢ENICN: opgoAoyia (i)

. . .
H. sapiens R. norvegicus M. musculus
[ . Divergence
B e Duplication

—1 common ancestor

®Duloyéveon



®Duloyéveon

2TAOIA PUAOYEVETIKNC avAAUONC

« EmAoyr akoAoubBiwv:
— EmAoyn HOopIOKWY OEIKTWYV
— EvTOmIONOC opdAoywv akoAouBiwyv
 [1.x. Blast, HMMs
* [1oAAQTTAR aTOIXION
— AlopBwoeic oTnv oToixIon
*  YTTOAOYIOHOGC PUAOYEVETIKOU OEVOPOU

— EmAoyn €CeAIKTIKOU povTEAOU
— EmAoyr) ne@ddou dnuioupyiag Tou dEvOpouU
— A&loAdyion/aglotTioTia Tou dEvOpou



®Duloyéveon

2TOIXEIO EVOC PUAOYEVETIKOU OEVOPOU

®UAAa (leafs)
— Taxon
— Operational taxonomic units (OTUs)

Bpayxioveg (branches)
Koupol (nodes)

KAGdol (clades)
— Movo@uAEeTIKA group

Pila (root)

Branch
"\ (edge)

Root

(leaf)

Internal node
_ (hypothetical
. ancestor)

Terminal
node




®Duloyéveon

2TOIXEIO EVOC PUAOYEVETIKOU OEVOPOU

* TotroAoyia Tou dEvOpou
— Aixotouion (dichotomy)

— [loAutopion (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
result of an evolutionary process known as radiation.

~

dichotomy

-,
" polytomy



®Duloyéveon

AEVOpa pe/xwpic pida

«  Xwpig pila
— Agv yvwpiloupe ToV KOIVO TTPOYOVO.
— ATreikovidovTal JOvo ol OXETIKEG BEoeIC Twy taxa.
— Agv @aiveTal n eCENIKTIKN TTOPEIA.
« Mg pila
— ['vwpiloupue TOV KOIVO TTPOYOVO.
— Qaivetal n eEENIKTIKN TTOPEIA.
— XpnolyoTtrolouvTal:
« Qutgroup

« Midpoint rooting approach (uTToB£T1el TNV UTTAPCN MOPIOKOU
POAOYIOU - aTABEPOU pUBPOU £CENIENG VIO OAEC TIC OKOAOUBIEG).

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).



KAaOOYpauua/pUASYpOuua

\\// L]

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).

®Duloyéveon



®Duloyéveon

Newick format

« Aévdpa atrobnkevovtal o€ pop®r) Newick rj Nexus (TrapaAAlayr) Tou
Newick).

] A
B
(A,B);
A
| B
—C
"0 o et
1 1
— B B
2 =1 1
A C ¢

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

(((A,B),Q),D);
— A
] L—— B
—C
- D
((A,B),(C,D));

e [lolo eivatto 6évépo:  (((C,B),D),(A,E));



Newick format

(((C,B),D),(A,E));
Elvow To 1610 6€vépo;

®Duloyéveon

|




®Duloyéveon

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

®Duloyéveon



®Duloyéveon

Duloyéveon yovIOIiWV/TTPWTEIVWV

Duloyévean yovIOiwy 1 TTPWTEIVWV.

— Acixvel TNV €CENIKTIKN TTOPEIA LIAC OIKOYEVEIAG YOVIDIWV.

— KabBe k6ppocg (node) oto 0EVOPO gival Evag yovidIaKOg
OITTAQCIa0UOC 1) €100YEVEDN.

— To KABg yovidlo/TTpwTEiVN PNTTOPEI va £XEI DIAPOPETIKA ECENIKTIKNA
TTopeia (1r.x. Op1lovTia peTapopa) r pubpod ecEAcns atrd Ta
UTTOAOITTa YoVidla EvOG opyaviouou.

— Apa, n €CEAIKTIKA TTOPEIA EVOC HOVO YOVIQIOU/TTPWTEIVNG EVOEXETAI
VA NV avTavokAQ TNV €CEAIKTIKE TTOPEIa EvOG opyaviouou



®Duloyéveon

buloyéveon opyaviouwy

« Acixvel TNV €CEAIKTIKA TTOPEIA MIAC OUAdAC OPYAVIOUWV.
« O1 kOuPol (nodes) oto dEVOPO aTtreikovilouv yeyovoTa €100YEVEDNC.
 H @uAoyevean yTtTopeEi va yivel aTro:

— M1 O€IpA QAIVOTUTTIKWY XOPAKTIPWYV

— "Eva yovidlo poplakod deiktn (11.X. 16S rRNA)

— Mia ogipa yovidiwv

—  ATT6 TNV TAEIYN@ia TwV yoVvIdiwV TOU KABE YEVWUATOG



buloyéveon opyaviouwy

« EmA&youpue/Bpiokoupe T0 0pOOGAOYO YOVidIO-OEIKTN OTOUC
OPYQVIOMOUG TTOU MEAETAME KAl AKOAOUBEI puAoyéveon

M. musculus

R. norvegicus

H. sapiens

_’— Bl M. musculus

[ R. norvegicus

[ H. sapiens

cladogram

phylogram

0 MYA (Timetree)

B M. musculus
[ R. norvegicus
B H. sapiens

®Duloyéveon

To movTikL Kal 0 apoupaiog eiyav Alyotepo xpovo va e€eAtxBouv EexwploTtad, amo OTL 0 AvOPwWTTOoC O OXECN UE TO
TIOVTIKL I 0€ oX€0N HE Tov apoupaio. Ot LETAAAAEELG TTOU CUGOWPEUTNKAV o€ KABe opBOAoyn akolouBia mpenel va
glval avaAoyeg Tou XpOVoU ATtOKALONG TWV OPYOVLIOLWV.

Av uTtoB€ooupe OTL 0 puBNOG petal aéng ivat 1/1.000.000 xpovia, mOoes HeTAAAAEELC £XOUV CUCOWPELBOEL og KAOE

akoAouBia, og oxéon LE TOV KOLVO TIPOYOVO;



®Duloyéveon

Mopliakoi OEIKTEC VIO PUAOYEVEDN
OPYAVIOUWV

DNA ] TTpwTEivn, availoya pe TNV CEAIKTIKA AatTOOTACT TWV OPYAVICHWV.
[a TTOAU ‘KovTIVOUG 0pyavIOHOUG:
— Tlepioxéc Tou DNA 1TOU £CEAicovTal Ypryopa.
— [M.x. Na dropa evog N TEPICOOTEPWY TTANBUC WY ToU idIou €idoug,
xpnoipoTroleital mMDNA 1Tou dev KWOIKOTTOIET TIPWTEIVEC.
[a pETPIa aTToKAIVOVTEG OpyaVvIOUOUG:
— rRNA A Tpwreivec.
*  Mt-rRNA 10-100 MY
«  Nuc-rRNA 100-800 MY

[a BaBid atrokAgivovTeC opyaviououc:
— BaBid cuvtnpnuMEVES TTPWTEIVEC.



®Duloyéveon

AladopeTika yovidla yia SLadopeTIKA EpWTNMOTO

MopLako XpOVOLLETPO

Divergence (%)
3
T

| | | | | | |
8 200

0 100 300 400

Time (Myr)

500 600 700

(c) Cetaceans

~— Dolphins M

"] Sperm
" whales

71 Baleen
I~ whales

7] Beaked
—1_ ["whoiee

Other
mammals

BaButepn pila: 35 mya (pe mtRNA)

%

Moplakni KAepUbpa

8l

Divergence (%)
- L=
L] (3
T T

L]
=]
|

>
b—
-

=
2

400 600
Time (Myr)

800 1,000

{d) Major animal groups

Coelenterates (2)
Chordates (4)
Echinoderms (4)
Insects

Millipede

Chelicerate

Odontoceti

Crustaceans (3)
Oligochaste annelid
Polychaete annelid
— Pogonophore
e Brachicpod

— Chiton

e Nusdibranch mollusk

'_E Bivalve mollusks (2)
Sipunculid

I Mysticeti

I Odontoceti

600 mya (pe mupnviké rRNA)



buloyéveon opyaviouwy

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

672 Review
Plantae Streptophytes Discicristates Excavates
Heterolobosea
G A c La:(yltzlsants Kinetoplastids
reen Algae - Ihlawp Diplonemids
X orophytes Euglenids
Trebouxiophytes Core jakobids
Ulvophytes Trimastix
Prasinophytes Oxymonads
Mesostigma Trichomonads
. Hypermastigotes
Red Algae SIiliias Carpediemonas
Bafnqnophy‘tes Retortamonads
Cyanidiophytes Diplomonads
Glaucophytes Malawimonads
Cercomonads
Euglyphids
Apicomplexa Phaeodarea Cetcazon
Colpodella Heteromitids
Dinoflagellates &auma(o'r‘nc.mad:t
Oxyhrris lorarachniophytes
Alveolates o Phytomyxi.ds.s
Ciliates Haplosporidia
Foraminifera
Colponema Polycystines
Ellobiopsids Acantharia Rhizarla
Diatoms
Raphidiophytes y Ascomycetes
Eustigmatophytes i Basidiomycetes
Chrysophytes Zygomycetes
Phaeophytes Microsporidia
Bolidophytes Chytrids
Blastocystis Nucleariids
Actinophryids Animals
Stramenopiles Labyrinthulids fage) )
Thraustrochytrids ch lates Opisthokonts
Capsaspora
Oomycetes Ichth
Opalinids chliyosporea
Bicosoecids Dictyostelids
Myxogastrids
Haptophytes <
i Lobosel;rotostellds
Archamoebae
Chromalveolates Amoebozoa ‘Unlkonts’
TRENDS in Ecology & Evoution

®Duloyéveon



®uloyéveon

Duloyéveon xopdwTwv

© 1999 Addison Wesley Longman, Inc.



®Duloyéveon

Duloyéveon oTTOVOUAWTWV

e

=

Ray-finned Rodents : Dinosaurs

Sharks fish Amphibians  Primates  &rabbits  Crocodiles & hirds

Pre-orhital
fenestra

Amniotic egy
Four limbs

Bony skeleton

Vertebrae



®Duloyéveon

Tacivouion opyaviouwy

Life

(g =

* lepapxiki katnyoplotroinon/
OMadOTTOINCN OPYAVIOUWV.

* Linnaeus (1707-1778) opadoTroinoe
OpYyavIoOUOUG JE BAcn KOIVOUG
XOAPOKTIPEG.

e ApyoTtepa, n TAEIVOUION
TTPOCAPHOCTNKE OTNV ECEAIKTIKN
Bewpia Tou AapBivou, woTE va

Domain )

Kingdom )

Phylum |

Class

Order
OMadOTTOIOUVTAI Ol OPYAVIOUOI JE
Bdon TNV KoIvij Toug TTpoéAEuOn. Family |
Genus |
SIS,

Species




®Duloyéveon

NCBI taxonomy

000 Taxonomy browser (Homo sapiens)
[ « | > ] + (= http://www.ncbi.nlm.nih.gov/Taxonomy/Browser /wwwtax.cgi?mode=Undef&name=Homo+sapiens&lvl=0&srchmode=1 ¢ ] (Q' NCBI taxonomy (
$ 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 ?)

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 || 8314462/ 8.314462
f;a"k:-smcjics Tranelation b 1 (Standard Nucleotide GSS || 1.293.831][ 1.292.505]
Mfﬁiﬁﬁz& giﬁizitiiriia Tiansla[tiiigni;blc 2 (Vertebrate Mitochondrial) Protein | 546052 545956
Other names: Structure | 16514 16514
common name: man Genome chucnccsl E‘ H‘

authority: Homo sapiens Linnaeus, 1758 | “ “

e 2
Lincage( full ) [Popset | 21908 21.908]
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 | g‘ 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 “ M‘ 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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duloyéEveon yovidiwv

Bpiokoupe TIG ouOAOYEC OKOAOUBIEC OTOUG OPYAVIOUOUG TTOU HAG EVOIAQEPOUV KAl OKOAOUBEI
puAoyEveon, yia va KataAdBoupe TTOTE cuvERnoav ol yovidiakoi dITTAACIAcOi, Kal TTold
OoMOAOYa €ival TTI0 KOVTIVA PETAZU TOUG.

[MpétTel va yvwpiloulE TIGC ECEAIKTIKEC OXEOEIC TWV OPYAVIOUWYV

Duplication -> Divergence

N [ -] — B[] M. musculus

~ — HE[] R norvegicus
B H. sapiens

100 80 60 40 20 0  MYA (Timetree)

Bl M. musculus
,: B R. norvegicus

—— [_] M. musculus

———— [] R. norvegicus
B H. sapiens

cladogram

B M. musculus

I R. norvegicus

[ J M. musculus

[ R. norvegicus

[ H. sapiens
phylogram



buloyéveon yovidiwy

ATTWAEIO avTiypapou

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

— Bl 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
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duloyéveon yovidiwv

AciypatoAnyia opBoAoywv atro TTI0 ATTONAKPUCHEVOUC OPYAVIOWOUG, HEXPI
Va EVTOTTIOTEI O XPOVOG TToU OuVERN o dITTAaCIacpos. ATToAIBwuarta
BonBouv oTnv XpovoAoyion

Duplication -> Divergence — B[] M. musculus
— HE[] R. norvegicus
(] mmcx) — .
. sapiens
H
[ Species A
I | | | | I | | | | |
100 80 60 40 20 0 MYA (Timetree)
{ - 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
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AEvOpa ouvaiveong

Mia pEBodoc¢ uTTopEi va 0dnynoel o€ TTEPICCOTEPA ATTO £va £€iCOU
KaAQ OEVOpQ.

‘H, armrdé 1a idia dedopueva, dnuioupyouvTal OEVOPA [E OIAPOPETIKEG
uedodouc.

To 0EvOpO ouvaiveong deixvel TToloi KOUPBOoI gival KOIVOi HETACU TWV
d1aPOPWV dEVOPWV.

[ KOPPBOoUG TTou deV TTapATNPEITAI CUNPWYVIA, EPgaviIfovTal WG
TTOAUTOUNMEVOL.

MEBodo1 dnuioupyiag dEvOpPOU OUVAIVEONG:
— ammoAuTn ouvaiveon (strict consensus) (100%)
— Mé£Bodoc¢ TAsiopneiag (majority rule) (>50%)
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AEvOpa ouvaiveong

* To TTapadelyua TNG QUAOYEVETIKAC 0XE0NGC avOpWITTOU-XIMTTATN-
yopiAa

Consensus
H C 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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[1oca mBava dEvopa;

* To ouUvoAo TwV TTIBavWV dIAPOPETIKWY OEVOPWYV YIa Eva apiBuod
taxa augavel ekOETIKA

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 R

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.



[Tooca mBava d0Evopa;

Unrooted Rooted

A B C A C B B C A
3 taxa ——c
)

4 taxa
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MeBobdoL Quloyeveonc

e MéEBobolL mou Baoilovtal o€ AMOCTACELG
— UPGMA
— Kovtwvotepnc yettoviag (Neighbor joining)
— Fitch-Margoliash
— EAdyxwotng e€€AENC

e MéEBobol mou Bacilovtal og XOpaKTAPES
— Meéyiwotn pedbwAotnta (Maximum Parsimony)
— Meéyiotn nibavodavela (Maximum Likelihood)
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MeEBobdoL amooTACEWV

ApXLka uTtoAoyilovTal oL ATTOCTACELS AVAUESO o€ OAa Ta TILBavaA (evyn
okoAouBwwv.

Anpoupyeitat €vag mivakac omooTAcEWV.

Me Bdon tov tivaka auto, dnuioupyouvtal Sevdpa pe peBodouc nou
Baoilovtal:

— 2tnv opadormoinon. H opadomoinon EeKVAEL ATO TLC TILO KOVTLVEC
akoAouBieg kol oTadLaKA EVOWHATWVEL OAO KOIL TILO QIO ALKPUCLEVEG:

e UPGMA
e Neighbor joining

— Xtnv BeAtiotomnoinon. O aAyoplBuoc cuyKpLVeL TIC TIOAVEG TOTIOAOYIEC
KOlL ETULAEYEL QLUTH) TIOU OL ATIOOTACELC TIAVW 0To S€vOpo tatplalouy
KOAUTEPQA PE TLC OTTOOTACELG OTOV OPXLKO TIVOKOL OTTOCTACEWV:

e Fitch-Margoliash
e EAayxlotn €€€ALEN
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YTTOAOYLOHOC TNC AOOTO0ONC METOEU
SU0 akoAouBLwv

* [apatnpolpevn amootaon: oo TNV otoixlon, Uropol e va SOUE OE TIOLEC
B€oelc Hev Taplalouv oL XapaKTHPEG.

* Hnapatnpolpevn amootacn S€V CUUTIUTTEL LE TNV TPAYHATLKN (gEEAKTLKNA)
amootach, Aoyw TMOAAATTAWY avTlkataotaocswy otnv ibla 6€on. Oco
HLEYOAUTEPN N ATTOOTAON, TOOO TILO TIOAAEC AVTILKATAOTACELG OCUVEPBNOAV OTNV
idla B€on.

(a) Single substitution (b) Multiple substitution (¢) Coincidental substitution

1 change, | difference 2 changes, 1 difference 2 changes, 1 difference

’ o . /Q % f@
,@/[cv/ A C A G.A C
A A A

(d) Parallel substitution (e) Convergent substitution  (f) Back substitution

2 changes, no difference 3 changes, no difference 2 changes, no difference
- — T -
(c (c) - T a) A)
./ C T C A
ANC A C A CA T C
A A 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'.
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YTTOAOYLOHOC TNC AIOOoTOONC METOEU
SU0 akoAouBLwv

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).



ALopBwon tnc amootaonc HeTasy 2

olKoAoUuBLwvV

Expected difference
o ‘Correction’

<

4

o

-

L :

% Observed
8 difference
&

=

g

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.
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MOVTEAQ OVTLIKATAOTOAONC

e JTOATLOTKA HOVTEAQ TTOU AapBdavouv urtoPnV TL¢ TTOANOTTAEG
avtkataotaoels (yla tnv idta B€on) kat StopBwvouv TNV mapatnPoUEVN
amooTaon, LETATPETIOVTOC TNV O€ EEALKTIKNA.

* Avn anootaon eival ToAU peyaAn, TOTE £XEL EMEADEL KOPESHUOC KoLl Sev

elval dSuvatov va yivel owotn d1opbwon,.

120

100 : :

40

Base pair differences
g

20

0 5 10 15 20 25
Time since divergence (Myr)
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MOVTEAO aVTIKATAOTAONC
Jukes - Cantor

Elval to amAovotepo povtelo yla akoAouBiec DNA.
KaBe voukAeotidlo epdaviletal pe tnv idla cuyvotnta

gxeLtnv 6la mBavotnta va petaAlaxBei og €va amo ta vntoAouna 3
VOUKAegoTLOLO

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



MOVTEAO aVTIKATAOTAONC

Mo e€eAypevo povTEo.

KABe voukAeotidlo epdaviletal pe tnv Lo cuxvotnta

Oewpel OTL OL HETATITWOELG £XxoUV AAAN mIBavotnTa va cupfoulyv, amo OTL ol

LETAOTPODEC.

The number of transitions and transversions
between the same bovid mammal sequences
used in Fig. 5.11. Transitions accumulate
much more rapidly than transversions and
become saturated, whereas transversions

Kimura

L2823 888

Base pair differences

Transitions
° o

Transversions

.

[ DT

5 10 15 20
Time since divergence (Myr)

25

Fig. 5.13

accurmnulate more slowly and show no

evidence of saturation.

®Duloyéveon
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MOVTEAO aVTIKATAOTAONC
Kimura

dig = —(1/2) In(1 — 2ps — py) — (1/4) In(1 — 2py,) (Eq. 10.4)

An example of using the Kimura model can be illustrated by the comparison of
sequences A and B that differ by 30%. If 20% of changes are a result of transitions
and 10% of changes are a result of transversions, the evolutionary distance can be
calculated using Equation 10.4:

dpg=-1/2In(1-2x02-0.1)-1/41In(1 —2 x 0.1) =0.40



Movtela aviikataotaonc yta DNA

Jukes-Cantor (JC)
Equal base frequencies mp=re=xg=ny
All substitutions a=p
equally likely
Allow for transition/ Allow base frequencies
transversion bias to vary
Kimura 2 parameter (K2P) Felsenstein (F81)

Equal base frequencies mp = x¢ = ng = nr| | Unequal base frequencies npy # ne # tg # Ty
Transversions and

transitions have different a=f All substitutions equally likely «=p
substitution rates

Allow base Allow for transition/
frequencies to vary transversion bias

Hasegawa et al. (HKY8S5)
Unequal base frequencies mp # me # xg # Ty

Transversions and transitions arp
have different substitution rates

Allow all six pairs of substitutions
to have different rates

General reversible (REV)
Unequal base frequencies mp # re » g # 1ty

All six pairs of substitutions
have different rates

Fig. 5.14

Interrelationships among five models for estimating the number of nucleotide
substitutions among a pair of DNA sequences. The JC, K2P, F81 and HKY85
models can all be generated by constrainingvarious parameters of the REV model.

®Duloyéveon
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ALopBwon Twv napaTtNPOUUEVWY ATOOTACEWV
yLaL TTPWTELVEC

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.
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ALopBwon Twv napaTtNPOUUEVWY ATOOTACEWV

yLaL TTPWTELVEC

ALopBwon e TVOKEC aVTLKATAOTAONC:
— PAM

— JTT (Jones-Taylor-Thornton)

ALopBwon pe avtiotolyec pebodouc Jukes-Cantor 1 Kimura, mpooapULOCUEVEC
ylo mpwteivec.

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.



MeBobdoc ouvdeoncC yeltoviog
neighbor joining

Elval mapopola peBodocg pe to UPGMA.
Qotoo0o, 6ev Bewpel OTL OAeC oL akoAouBieg e€elioovtal e Tov Lo
puOUO.
To 6évdpo mou napayetal eivol appllo Kol TIPETEL EUELC va
emAe€oupe Tovu elval n pila.

Mus

‘ _[Ra:!us
Homo

Fugu

-> Ciona

P
Anopheles

r— C. elegans
L—¢c briggsae

—
0.1
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MeBobol BeAtiotonolnonc

OL peBodol ntou Bacilovral os opadomoinon napayouv va Sevdpo.

Aev yvwpiloupe mOoo KaAAUTEPO eival auto to 6evdpo armod aAla
evoAAaKTLka 6EvopaL.

OL pEBodol BeAtiotomoinong eAeyxouv ta dtadopa miBava dEvdpa Kat
Bplokouv auto 1o TaLlplalel KAAUTEPOA OTOV APXLKO TIIVOLKOL OTTOCTAOE WV.



®Duloyéveon

Yriep Kot Kata pebodwv Boolopevwy
OE€ QTOOCTAOELC

OL peBodol BeAtiotonoinong divouv KaAUTEPO ATIOTEAEC AT ATIO TLG
neBodouc opadomoinong, aAld ivol mo apyec.

Av ta dedopeva eival TTOAAQ, TOTE poTLpATal pLa pEBodo¢
opadormnoinonc.

OL pEBodol amootaocswv SLopOwvouV TIC TTapATNPOULLEVEC OTTOOTAOELC.
Otav oL akoAouBiec eival amopakpUOUEVEG, autr N d1opBwon €xel
LEYAAEC ETUMTWOELC KOLL TIPETIEL VOL YIVETOL.

Me Ttic peodouc amootacewyv xavetal mAnpodopia kot dev eival dSuvatov
VO OLVOKOTOLOKEUOLOTEL [LLal TtPOYOVLKI) akoAouBia.
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MeBoboL nou Baoilovtal o XapAKTAPEC

Méeyiotn petdbwAotnta (Maximum Parsimony)
Méyiotn iibavodavela (Maximum Likelihood)

Baoi{ovtal 0Toug XapaKTNPEC TwV AKOAOUBLWVY Kol OXL OTLC ATTOOTAOELCG
HETAEL TwV aKOAOUBLWV.

Elvail Suvartr n avoKaTooKEU TWV TIPOYOVLKWY ALKOAOUBLWV.



EAEN pETAEL poKPLVWV Bpaxtovwy
(long branch attraction).

Ta&a ou e€eAiocovtal pe ypriyopous puBoUC Kol EMTOUEVWCE EXOUV LOKPELS

Bpaxiovec, EAkovtal LeTatL TOUC.

H -

True tree
Figure 11.7: The LBA artifact showing taxa A and D are artifactually clustered during phylogenetic
construction.

O O m »

>
>

long branch attraction

=

Inferred tree

@ O O »
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Meyiotn miBavodavela

Baolletal o€ Yo paKTAPEG.

Xpnotporolel OAeg TIc O€oelg pia ToAAATANC otoixLonc.
Xpnotlpomnolel mBavoTnTeC Kol LOVIEAQ AVTIKATAOTAONC.
YrtoAoyilovtol ol YapaKtnpeg o€ KABe mpoyovikr akoAouBia.

YrtoAoyilet yia To KABe Bovo €EEALKTIKO LLOVOTIATL (TTPOYOVIKES akoAouBiec Kalt
6€vdpo) tnv miBavotnta tou, He Baon ta napatnpolpeva onpepva dedopéva Kal
EVOL OUYKEKPLUMEVO HOVTEAD €EALENC (LOVTEADO avTLIKOTAOTAONG).

Ol rBavotnteg petatpemnovtal o< log-likelihood scores.
Agvdpo pe to peyaAvtepo log-likelihood score emiAgyetal.
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Meyiotn miBavodavela

Y = A, T, 5, (
&4 = Ay TI v !
=A, T, G ¢
= A, T, G, f
2 = A, T, G,

Figure 11.8: Schematic representation of the ML approach to build phylogenetic trees for four taxa,
[, Il, lll, and IV. The ancestral character states at the internal nodes and root node are assigned X, Y,
and Z, respectively. The example only shows some of the topologies derived from one of the sites in
the original alignment. The method actually uses all the sites in probability calculation for all possible
trees with all combinations of possible ancestral sequences at internal nodes according to a predefined
substitution model.

Ly =Pr(Z—> X)*Pr(Z - Y) * Pr(X - A) * Pr(X - C) x Pr(Y —» T) * Pr(Y — Q)
InLygy =InPr(Z — X)+InPr(Z— Y) +InPrX — A) + In Pr(X — C)
+1nPr(Y - T) +InPr(Y —» G)
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A&loAoynon tou 6evopou

* Bootstrap:
— Tuxaia dewypoatoAndia B€oswv tnG MOAAATARG oToiXLONG.
—  Mua B€on prnopel va emheyel teplocOTEPEC Ao ULot GOPEC 1) KOl KapLaL.
— Anpoupyia pag véag aAAaypevng moANamAnG oTtolxlong
— H éwadikaoia emavaiapfavetatl 100-1000 Ppopéc.
— T kaBe véa moANarAn otoixlon, umtoAoyiletal to d€vdpo.
— Ta véa 6€vdpa ocuyxwvevovtal o€ Eva veéo 6Evdpo (consensus tree).
— Boostrap -> ouyxvotnta epdaviong evog Koppou.
— Bootstrap 70% -> 95% gumniotocuvn.
— Av n peboboloyia dnuoupyiac tou Svdpou eival AdBog, umopel va tapoupe UPNAEC
TLMEG bootstrap yla to AdBog 6€vdpo.
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ootstrap

A

A B

Onginal B N c
alignment C TLRYXNLG...... —

D ANSNIA. cenes D

E TVXNANIV, . vvvs E

1135667, ..... A
A AAEVENLY, . vvv e B
Bootstrap B WNTA...... P
replicase | C TTREWNLG...... ——
DA WNIA.couue D
E AR LV snnmen [
12347778, ..... A
A AENLLLV...... "
Bootstrap B ANONTTTA...... p 0 A
replicate 2 C TLRYLLI — "
D Aow Recenss D B
E DENIIIV...... E <
D
o v
: : : Bootstrap
Consensus tree
22334478...... A
A MMEEWNLV...... B
Bootstrap B MXKKNNTA, v vvs «
replicate 100 « 3 4 7 S — .
D MEENNIA.... D
E MMXKWNIV...uve

c
Figure 11.10: Schematic representation of 3 bootstrap analysis showing the original aignment and
mocitied repicates in which certain sites are randomly replaced with other existing stes, The resulting
altered replicates are used to buiding trees for statistical analysis at each node
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Jacknife

To Jacknife eival mapopolo pe to bootstrap.

Erth€yovtal tuyaia (dixywc avtikatdotaon) ol foEg oTHAEC TNG TTOAAQTIANG
otoixlonc.

MpoBAnua: ta véa 6evdpa dnuloupyouvtal amo Ayotepa dedopéva.



Aoknon



Aoknon (2)

Bpeite TNV TTpwreEivikr) akoAouBia Tou human estrogen receptor alpha
(Uniprot id: P03372) oe pyopor) FASTA.

Me Tnv akoAouBia autry (P03372), BpeiTe TIC OUOAOYEC TTPWTEIVIKEC
akoAouBiec Tng, otn Drosophila melanogaster kal otov dvBpwTro
Tautoxpova, ye T1n BoriBeia tou PSI-BLAST. Kavete 10 PSI-Blast otnv

loTooeAida Tou NCBI, xpnoiyotroiwvTag Tnv Swissprot, expectation
value 1e-10 kai low-complexity filtering. ETravaAdBete Toug KUKAOUG TOU

PSI-blast pé€xpi va auykAivel 0 aAyopiOuog.

ATT00ONnKeUEDOTE O€ €va apxeio (ue Ovopa sequences.fasta) ue yopen
FASTA 11¢ akoAouBiec atrd Tnv TTapatravw avadlntnon.



ATToOnKkeuon akoAouBiwv aTrd 10
Blast

Select all
Get selected sequences

J@» 15370.2 RecName: Full=Protein embryonic gonad; AltName: Full=N 121 121 11% 2e-32 0% m

J@P:O‘/’Bd,: RecName: Full=Zygotic gap protein knirps; AltName: Full=f 120 120 11% 9e-32 0% m

@#P13054.1  RecName: Full=Knirps-related protein; AltName: Full=Nucl¢ 120 120 11% S5e-31 0% m
Run PSI-Blast iteration 4 with max |500 Go

©Alignments
@ Select All Get selected sequences Distance tree of results Multiple alignment

N m’j RecName: Full=Estrogen receptor; Short=ER; AltName: Full=ER-alpha;
Full=Nuclear

>#sp|P03372.2|ESR
AltName: Full=Estradiol receptor; AltName
receptor subfamily 3 group A member 1
Length=595

ID: 2099 | estrogen receptor 1 [Homo sapiens] (Over 100 PubMed links)

Score = 735 bits (1898), Expect = 0.0, Method: Composition-based stats.
Identities = 595/595 (100%), Positives = 595/595 (100%), Gaps = 0/595 (0%)

60

Query 1 MTMTLHTKASCGMALLHQIQGNELEPLNRPQLKIPLERPLGEVYLDSSKPAVYNY:
MTMTLHTKASGMALLHQIQG! LNRPOLKIPLERPLGEVYLDSSKPAVYNY!
Sbict 1 MTMTLHTKASGMALLHQIQGNELEPLNRPQLKIPLERPLGEVYLDSSKPAVYNYPEGAAY 60




ATToOnKkeuon akoAouBiwv aTrd 10
Blast

e Sendto->

 File >

« Format: FASTA ->

« Creatfile

& NCBI  Resources () HowTo (¥) My NCBI Sign In

Protein " Protein e m

Limits Advanced Help

Display Settings: (] Summary, 20 per page, Sorted by Default order Sendto:[v]  Filter your results:

Choose Destination

Results: 1 to 20 of 67 P @File O Clipboard

N

) Collections
RecName: Full=Estrogen receptor; Short=ER: AltName: Full=ER-alpha: AltName: Full=Estradiolr ictures (67)
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Seaview

« ‘KateBdoTe’ 10 seaview (MS Windows self-extractible archive) amé tnv
dleuBuvon

http://pbil.univ-lyon1.fr/software/seaview.htmi
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Aoknaon (20)

ATTo To Psi-Blast dnuioupyndnke éva apxeio (sequences.fasta) ue Ti¢
ouOAoyeC akoAoubieg TTou BPAKATE.

PopTwoTe TO apxeio (sequences.fasta) oto Tpdypauua Seaview.
— File -> Open -> Fasta
— H atmAd 1pafr&Te TO apxeio yEoa OTO seaview.

AANNGETE TO Ovopa TwV aKoAoUBIwV.
— EmA£CTE TNV akoAouBia -> Edit -> Rename sequence.

KaveTe TTOANATTAR OTOIXION TWV aKOAOUBIWYV PE TO TTPOYPAPMa muscle.
— Align -> alignment options -> muscle
— Align -> Align all



Acoknon (3)

ATTOMAKPUVETE TIC TTEPIOXEC TTOU DEV €ival OUVTNPNMEVES
[a va kavete Editing Tnv TTOAAQTTAR OTOIXION:
— Props-> allow seq. editing
— EmA£ELTE TIC aKOAOUBiEC TTOU BEAETE va TPOTTOTTOINCETE (O€ QUTO TO
TTAPAdEIYUO ETTIAECTE OAEC TIC OKOAOUBIEC).

— TotroBetoTE TOV KEPOOPA PECO OTNV TTOAAATTAR OTOIXION (O€ TTEPIOXN
TTou BEAETE va d1aypAWETE) KAl XPNOIMOTTIOINOTE TO TTANKTPO delete.

AnuioupynoTe TO QUAOYEVETIKO dEVOpO e TN HEBodO Neighbor joining
Trees -> Distance Methods -> NJ (Poisson, ignore all gap sites).

2TNV TTPONYOUMEVN EpyaaTnplakr doknon 1o human estrogen receptor
alpha & 10 Seven-up atrd 1n Drosophila dev fitav Ta KAAUTEPA AVTATTOOOTIKA
XTUTTAMOTa Tou Blast. MtTopeite va kataAdBeTe atrd T0 PUAOYEVETIKO OEVOPO

yiaTi ouVvERN auTo;



