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OYAOIMENEZH Opusuds

Optopog

v N HEAETN TWV EEEMKTIKWV OXECEWV HETASY OUASWV OPYAVIGHWV
(eldwv, yevwyv, taéewv, VAWV K.Am)

Bacteria Archaea Eucaryota
Mrmopet va otnpiletadt: R T p—

. - . malkds Frgi
ararm Methanosacina

1. Ze pntpa (matrix) popdoAloyikwv p.mlm.; unsnlml' e

Methanococoy s

H hile
alophikes Plars

’ Cyarohacteria \ — Ciliates
XapaKtanGTl‘va BOTFTES ™~ \ [ || ‘hermopm 15 Flage lates
7 ’ ’ "\-\._\_\_ ) Prrodicticum
2. e puntpa Broxnuikwv 6edopevwy Bcterides ™ \\ Trchemarads
) ] ’ N e I Microsporidia
3.  Zg UNTPA pHopLaKkwv SESOUEVWV S

(aAAnAouyiec yovibiwv)

v Kowvad otoiyeia pe tn Tafvouikn, aAAd Stakptroi kKAddot tng EmetApng [m.x. n
pnebodoloyia TG KAASLOTIKAC HE TOL oUVATIOHOPd A XOPAKTNPLOTLKA XPNOLUOTIOLELTOL VIO VOl
KAVOUHE KAadoypappata Kot va oploBetriooupe taxa (kKAadid)].




OYAOIENEZH

v  EEEMEN Kat ToviStwpotiki Kot Ta§vopLK

NEWS & VIEWS

An avian explosion

The genome sequences of 198 bird species pro e an unprecedented Prum et al. Jarvis et al.
combination of breadth and depth of data, and allow the most robust resolution

so far of the early evolutionary relationships of modern birds. Hummingbirds, swifts and nightjars

GAVIN H. THOMAS (such as ostrich

Waders

Naotwre (2015) - dou o e
10, 103 8/M}{“w&l 563 8 Dwer; is and sunbitterns

Cormorants
Herc¢
Ibises

Penguins

Tubenoses «

A

d New World vultures «



OYAOIENEX

H

v' E€EALEN kot OwkoAoyia Ko BlomotkiAotnta

LETTER

The drivers of tropical speciation

Carlos Daniel Cadena’, Jorge Perez
N amnll i "o T
enn , Elizabeth F

doi:10.1038/nature13687

Figure 2  Gene tree composed of 27 lineages of Neotropical birds, with
species at tips inferred using a Bayesian coalescent model. An exemplar
taxon for each lineage is illustrated™®. Yellow bars correspond to the 95% highest
posterior density for divergence times of each species. The Quaternary (2.6 Myr
ago present) and the Neogene (23 2.6 Myr ago) periods are shaded in grey
and light blue, respectively. Mean stem ages for 25 of the lineages occurred
within the Neogene and for two lineages within the Quaternary. Outgroups for
each lineage are not included in the depicted phylogeny.




v  EEENEN Ko Bloyewypadioa

BIOGEOGRAPHY

Horned dinosaurs venture abroad

The discovery in Europe of fossils of a small horned dinosaur, a member of
a group previously known only from Asia and North America, will prompt a
rethink of biogeography at that time in the past.

Noture (2010) 465: 431-432

Flgure 1| Coronosaurian horned dinosaurs In time and space. This
emlutio ary tree hai been compiled .md ﬁinlpliﬁed t'mm sever jl

the view thatthe Ppresence of fossils of ctihmmmp sin mﬂd&m day
Hungary, a.ud r:-t 1leptﬂu=1 atopsid horned dinosaur in Sweden, resulted
events from Asia to Europe during the
of uncertainties in the rel.ﬂmmhlps of
these taxa to other coronosaurian horned dinosaurs, the possibility of
dispersal from North America to Europe cannot be excluded.




LETTER

v  EEEMEN kat Mevetik ko NepiBailovtiky MikpoBloloyia

Unusual biology across a group comprising more

than 15% of domain Bacteria

inibacteria (PER) Berkeip, )
Peregrinibas A Cg;g)fena

o\,'a’l CPRs

.
Microgenomates (OP{1)

&w cesebac‘e“a

To Archaea Amesbac\eﬁa E

* Complete genome (this study)
C 5‘““‘3‘9“» = @ Draft genome (this study)
- Ad\efbac\em:‘:?’ % Complete genome (previous study)
gl Draft genome (previous study)

BUB19EqN




OYAOIENETIKO AENAPO

¢ T onpaivet éva 68v6Q0;

% BEva 8évdpo amoteleltan and xhadig (branches) xow xouBoug (nodes)

/

»

KopBog (node)

Pila (root)

/

K\ a6t (branch)

rooted,

unrooted, unscaled

unscaled

AvOownog
} K\abot (clades)

ITovtixnt

Mbyo <— «Tofvopinn povado» (taxon)
OTU (=operational taxonomic unit)

rooted,
scaled



OYAOIENETIKO AENAPO

¢ Aev Osiyvouy osld 1 «peyoardTeon s€EMEn» Gorillas

Humans

Chimpanzees

Bonobos

Bonobos
Gorillas

Bonobos
Humans
Chimpanzees

Gorillas
Humans
Chimpanzees

“* O dvlpwmnog éyst TEOENDEL A 10

YTTVTEY 7] TO YOQIANYL,

L7

% O dvBpwmog sivor o s€ehMypévog

% Ta 600 6evoQu sivau iBLa;
A0 TO YOQRIAAX M TO YTTovTin;



OYAOIENETIKO AENAPO

L gL Yol

9

@ Extinct species ':Ti

Common Ancestor of . and Common Ancestor of and




OYAOIENETIKO AENAPO

¢ ITwg emngealeton va 6v6Qo;

Archaea Eukaryotes

X
vy
LoD
XY .
4 > i

.
\ .
‘\‘. .
.
.

~hateral Gene Transfer was
" responsible for chloroplasts,
which led to photosynthesis
in MGae and plants.

®

Common
Ancestors

The circles show the

common ancestors

Archaea 7 where new species
| split off. Any species
Lateral Gene Transfer hap- above them is
pens between unrelated I— ...Bacteria] .|ated through that

species that exchange DNA

LGT was responsible
for Mitochondria, tiny
energy-producing
organelles within
eukaryotes that made
cell specialization &

multicellular
organisms possible.

“* Yrdyst | «ogilovtia petagpopd yovidiwv» (Horizontal / Lateral Gene
Trnasfer) mov neguAexnst T oTeVY] eova Tov 6evopov AAAA amotelel xoiQLo

Tpunpo s E€eMEng Ty ogyaviopmy.
“* Yraoyet 1 «ysvetny mougenxhon» (Genetic Drift)

commaon ancestor.

Origin of Life I




OYAOIENETIKO AENAPO

“* Epnegiéystot v td6éa g e€éMéng:
— TEOYOVOG / amOYOovOog

DESCENDANTS ==pp 1

RECENT

4— ANCESTOR

— 7 dnpovyio ToL gidoug (opadug)

B c
I = Linique history of B

~ SPECIATION EVENT - p L
o — |Jnique history of C
4— ANCESTRAL LINEAGE === Shared history of B and C

— 7 eLEEOY] NG XATAYWYNG (Op&SOTTOINGYG — XOIVOD TEOYOVOL)

A B C
|_ j] Unique ancestor of C
=

| K Common ancestor of B and C
-i-




OYAOIENETIKO AENAPO

AF884179 Gapplanatum

72026 Iquercustris AF884179 Gapplanatum

3464 Idryophi

GU111921 Irickii AM2B9781 landersonii

FD: AYOT2025 Iquercustris

9783 Idryophilus GU111821 ickii
8600 Icuticulari
GQ253454 Irhear
GU111920 Itamaricis
Hi

FRE86562 Inispidus
FDa2s

FRE8 Inispidus:
Q253462 llevis GUOBESa2 I
FD405

2G6361
ZG:

262509
2G4
264721
'GQ253463 lobliquus
Q253463 lobliquus

GUS03G lobliquus

GUSD3006 lobliqu
AY072033 ljamaicensis AY072033 famaicensis
ZG6738 ZGETI8

AY558599 landersonii

Axtivto Agvdpo
(Radial tree) —

FRE36560 Pdryadeus

AMZ59808 Pdryadeus

0253464 dryoy

GQ253464 Idryophilus

AM2B9783 ldryophilus

dryophilus AY558500 lcuioutar

AY558600 lcuticularis GQ253454 Imeades

GQ253454 Irheades GU111820 tamari
HMOS0416 ltamaricis
GU111920 ltama

HMO50416 ltamarici

K 8o yooppa Opboywvio Khaboyooppo
(Cladogram) (Rectangular cladogram)

«Kvyhxo» Aevépo
(Polar ree)



OYAOIENETIKO AENAPO

AF884179 Gapplanatum
Ay 9781 landersonii
ANOT2026 lguercustris

GU111921 Irickii

DoAOYQU L
(Phylogram)

(253463 lobliguus
06 lobliguus

2033 ljamaicensis

558599 landersonii
80 Pdryadeus
08 Pdryadeus
253464 |ldryophilus
— AM2E9TS83 Idryophilus
AXS558600 lcuticularis

— GQ253454 Irheades

r GuU111 0 ltamaricis

HMOS0416 ltamaricis




OYAOIENEZH

1.  Awxgita yapaxtnerotine mov o wmogoveay vo Swoovy TAYQoYpoIin
Y& TOLG LTTO UEAETY] OQYUVIGPUOVG

IT.y.: Mopyohoywma yapontnolotud, meptoptotina tpotuna (Restriction Fragment Length
Polymorphisms - RFLPs)

1 2 3 4 7 8 9 10 11 12 13 14 15 16 17 18

5 6
- .i--P—--b—-——hu

(a)

gl g2 g3 gd g5 26

Al

2. Mntoa (matrix) Twv 6e6opevwy : 1 = vmagyst, 0 = dev vmdoys!

Odmyet ae ®xA60YQAUPUXTY



OYAOIENEZH

1.  Awxgita yapaxtnerotine mov o wmogoveay vo Swoovy TAYQoYpoIin
Y& TOLG LTTO UEAETY] OQYUVIGPUOVG

Enavoadndelg aning ariniovytag (Inter Simple Sequence Repeats — ISSRs)

Bea s 6y 8 9 10 131 12 13 44 15 16 17 18 19 39

Lane
9 10 N 12 13 14 15 16 17

2. Mntoa (matrix) Twv 6e6opevwy :
1 = vnapyet, 0 = dev vmapyst

Odnyst ae ®xAOOYQUUMXTO




B PAUP* 4.0b10 - [G:\Inonotus\TS\L

OYAOIENEZH

2TOVYIGPEVEG VOLXAEOTIOMES 1] AMVOEINES HAANAOLYIES YOVIOIWY N
TQWTEIVAY AVT/ Yol ATTO TOLG LTTO PEAETY] OQYUVIGUODG

otus ITS110915.nex]

File Edit Window Help

FHMEXUS
BEGIM DATA;

dimensions ntax=28 nchar=995;

farmat missing="7

interleave datatype=0HA gap= -;

matrix
AYBEY2826_Iquercustris
GU111921 _Irickii
AMZE59781 _landersonii
FRESE656Z_Thispidus
GUBEES9Z2 _Thispidus
GO253462_Ilevis
GO253463 _Iobligquus
GU9E3aa6_Tlobliquus
FRGEE6588 _Pdryadeus
AMZE923688_Pdryadeus
AYS538599 _Tlandersonii
AYSS8REE _Icuticularis
AMZE97833 _Idryophilus
G0253454_Irheades
GO253464_Idryophilus
GUil119za_Ttamaricis
HHMESE416_Itamaricis
AYBEYZ2A33 _Ijamaicensis
FO4B85

ZGE361

ZG2589

Zhd721

FO325

ALS3

ZG2592

ZG5593

ZGET3E
AF284179_Gapplanatum

1
end;

Begin PAUP;

set aqutoclose=yes warnreset=no
saet criterion=distance;

ATTATCGA----GTTTTGAA-CCGAAG---TT
ATTATCGA----GTTTTGAAACCARRG--GCT
ATTATCGA----GTTTTGAAACCGAAG--GCT
ATTATCGA----GTTTTGAAGCCGGAG --GCC
ATTATCGA----GTTTTGAAAGCGGAG - -GCC
ATTATCGA----GTTTTGAAATCGAGG --GTC
~TTATCGAGTTTATTTTGAAATCGAGG - -GGE
-TTATCGAGTTTATTTTGAAATCGAGG - -GGE
ATTAACGA----G-TTTGAAAGTGAAG--GCT

GA----G-TTTGRAAGGTGAAG--GCT
----ATGA----A-TTTGAAATAGGAG--GCT
----ACGA----GTCTTGAAAGCGAGA--GTC
----ACGA----GTTTTGAAAGCGAGA--GTC
-ATAACGA----GTCTTGAAAGCGAAA--GTC
-TTAACGA----GTTTTGAAAGCGAGA--GTC
ATTAACGA----GTCTTGAAACCGARAACGGTC
ATTAACGA----GTCTTGAAACCGAARACGGTC

AATTTCAA----TTTTTARAACCCAC----TT
--TTTTAA----TTTTT
ARRACAAA----ATTTTARACCCARARA - - - -CC
ARRACCARA----ATTTTARACCCCAR - - - -CC
CTATCCAG----ATTTCARACGGAGH
ATTAACGA----GTCTTARAACCARAACGGTC
ATTAACGA----GTCTTAARA-CCGARGGGGTE
ATTAACGA----GTCTTARAAGCGARAAGGTC
ATAATTTA----ARTTARAARACTTATTTTTTT
ATTATCGA----GTTTTGA--CTGGE

increase=auto;

outgroup AFE84179_Gapplanatum/fonly;

Md breagkties=random;

Sites (Oesels)

TGTT--GCTGG--TACGGAAACGT ---ACATGTGCACGGC -TTTCGTGET
TGTT--GCTGG--TACGGAAACGT ---ACATGTGCACGGC -TTTCGTGET
TGT---GCTGG--TGCGGAAACGC ---ACATGTGCACGGC -TTTCGTGET
TGT---GCTGG--TGCGGAAACGC ---ACATGTGCACGGE -TTTCGTGET
TGT---GCTGG--TGCGGAAACGC ---ACATGTGCACGGE -TTTCGTGET
TGT---GCTGG--TGCGGAAACGT ---ACATGTGCACGAC-CTTTGTATT
CTGT--GCTGG--CACGGAAACGTTT-GCATGTGCACGGCCTTTCGTGET
CTGT--GCTGG--CACGGAAACGTTT-GCATGTGCACGGCCTTTCGTGET
TGA--TGCTGG--CGCGGAGACGT ---GCATGTGCTCGGTCTT -TGCATT
TGA--TGCTGG--CGCGGAGACGC - --GCATGTGCTCGGTCTT -TGCGTT
TGT--TGCTGG--CGTGGAAACAC ---GTATGTGCACGGCCTT -CGTGET
TGT--AGCTGG--TGCGGAAACGC ---GCATGTGCCCGGETTTTCGTGET
TGTGTAGCTGG--TGCGGAAACGT ---GCATGTGCTCGGCTTTTCGTGET
TGT--AGCTGG--TGCGGAAACGC ---GCATGTGCCCGGETTTTCGTGET
TGT--AGCTGG--TGCGGAAACGT ---GCATGTGCTCGGCTTTTCGTGET
TGC--AGCTGG--TGCGGGAACGC ---GCATGTGCTCGGCCTTTCGTGTT
TGC--AGCTGG--TGCGGGAACGC ---GCATGTGCTCGGCCTTTCGTGTT

CAT---TCCCT--TTTCARARRAC- - -ACATTTTTTATTT-TTTTTTGET
CCG---GCCCG--TCOCGAAAC-C---CCCTTTTTTTTCC-TTTCTTTCT
CTG---TGCGG--TGCGGAAACGE - - -GCATGTGAACGGC -TTTCGTGLG
TGC--AGCTGG--TGCGGGAACGE - - -TCATGTGCTCGGCCTTTCGTGTA
TGC--ATGTGG--TC--GGAACGE----CATGTGCGCGGECCTTGOGTGTT
TGT--AGGTGG--TGCGGAAGCGE---TCATGTGCTCGTCCTTACATGTA
TTC----GTAA--AACAARRACCCT - - -TACCGTGCACCTCTCCTTTAATE
TGT--AGCTGGCCTTCCGAGEE ATGTGCACGCCCT

savetrees brlens=yes maxdecimals=4 file=i:%Inonits-HJd. tre;
log start=yes file=i:“Inonits-HJd.log replace=yes;
bootstrap search=MHJd nreps=1088 conlewvel=563

sauetrees from=1 to=1 file=i:\InonitsbootliB@B@@E. tre sauvebootP=rnodelabels maxdecimals=1 replace=yes;

lag stop;
end;




OYAOIENEZH

Doroyevetinol «Oeinteg» — I'ovide/TTpweiveg/ Ateyovidraxeg Ilegroyég
evoLoipeQovTog Yoo Anpovgyic Pvloysvetinod Asvéov

I pxgoopyaviapovg (Baxtnota kot Mdxrnteg)

1. PiBoowwxn Enavaindyn (ITognvuer )

3 MEPIOXEG:
« ITS (ITS1-5.8S5-ITS2) = tautomoinon €idoug

« 185 11 28S rRNA yovidia Kal Ta £6wVvid ToUug = Katata&n o€ opAdeg

* IGS = katataén o€ opadeC nN/Kai o EmMMESO OTEAEXOUG



OYAOINENEZH Pvroyevetikol SelkTeS

“House keeping” T'ovidix (Xowpoompmixd)
Movidia N Npwrteivec:

2TA EUKAPUWTIKA

B- ToupumouAivng (benA)

AKTtivng

KaApodouAivng

RNA moAupepaong (HiKen N HEyaAn umopovada - rpb1 n rpb2)
Mapayovta empunkuvong petaypawng (Elongation factor EF-1)

2TA MPOKAPUWTIKA

Recombinase A (recA)

Mapayovtag empunkuvong petaypagng (Elongation factor subunit G)
DNA gyrase (gyrA kat gyrB)

DNA e€aptwpevng RNA moAupepaong (rpoB)




i CDYAOFEN E>H Pvroyevetikol delkTeS
, , trnVv
DvioyeveTinol «BeinTegn: rnl
..mtI [ trnw
3. mt I'ovibiwpa . 1
trnD trnG
trnSR
trnN nadeé -
cox3
trnT
.o ’ ’ rns rps3 trnE
> 39 MpwTteivika YOVIGICI Tmou gzm
EUTAEKOVTAL OTNV AvaTvon _y|lrnt
atpé trnF
cox1-3, cob, nad1-4,4L,5,6, atps trnk
atpé6,8,9 . : trnQ
Po,9, nad4 Beauveria bassiana trnH
. nad2 trnM
’ 32265
> 38, RNA yovidia 0
nadl nad3
rns, rnl
nadl il atp9
25 tRNAs ;
cox2 il
rnl (1) cox2
cox2 (1) trnR2 nad4L
> 3Y. Eowvlia: cob (1) Ouddﬂg | coxl hads trnR
cox1 (1) cox1 i1

Ghikas et al, 2010 - BMC Microbiology 10: 174



OYAOIENEZH

DuvloyeveTinol «Oeintegn

3. mt I'ovidiwpa

W
3
|

*»o @ o+ aa Fusarium oxysporum

E
=
=
@
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@
3
=
E
=
S
c
8
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o
a
i
a
@
o
*

*»o o~ oa Cordyceps brongniartii
*»a 50+ aza Metarhizium anisopliae

»oz o+ aa Verticillium dahliae

€G

14

4

Alayovidlak

> 39,
TMEPIOXEC



OYAOIENEZH

O1 éAikeg 38, 39 TapovTEg OF
B. bassiana, B. Brongniartii

38. rns yovidlo (16S 7
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OYAOIENEZH

DvroysveTinol «OeinTegH:
3. Eocwvix

« Opadag | & II.
« AutoKatdAuon.
« MetaBeon.

* ORFs evtog ecwviwv opadag | (kat ll) -
EVOOVOUKAEQOCEG 4 KUPIWV OIKOYEVEIWY
(GIY-YIG, LAGLI-DADG, His-Cys, HNH).

* Movidla pe eowvia: cox1, cob, rnl.

* ORFs evto¢ ecwviwv opadag Il (gag, pol, env, RT).



OYAOIENEZH

DvroysveTinol «OeinTegH:
4. cp T'ovibimpo RRITARE

N
ot
@
&

yoo-suh —

> MNpwTeivika yovidia
> RNA yovidia

3% Gossypium hirsutum
» AlayovIOIaKEG TEPIOXEG

160,301 bp o K
"”Hfésug =

A 4,25,
) % v 40, 41
3 16,22, 29,
15,26, 40,
41,44, 45

44,45, 51,
‘ 2 52,53, 54

51,52, 53, E

54

Rubisco subunit

Photosystem protein
Cytochrome-related

ATP synthase

NADH dehydrogenase
Ribosomal protein subunit
Ribosomal RNA

Plastid-encoded RNA polymerase
Other

Unknown function / Unnamed (ycf)
Pseudogene
Transfer RNA

Intron




OYAOIENEZH Odnyles karaskevis

4. MebOodoroyia ov O yonotpoToINo®
Baotopevy] 6T0ug «yoQuunTnees»

A. Maximum Parsimony (M&f0ob6og Meyiatyng PetdwAotnTag)

H uéBodog PpetdwAdtntag otnpiletal 0To YEYOVOS OTL TO KAAUTEPO
dEvTpo Tov TepLypddel Ta dedopeva lval To SEVTPO TIOU
EAOLYLOTOTIOLEL TNV TIOCOTNTA TWV CUYKPOUGEWV XOPAKTIIpWV
(AtyOtepa fripata).

Mapdyel TOANG SladopeTikd dévdpa looduvaung a&iag cuvriBwc.

XP1MOLMOTIOLEITOL GE OAEG TIG TIEPLTTTWOELG PUAOYEVEDTG.

B. Maximum Likelihood (M&0odog Meyiotng ITibavopdveiag)

H uéBodog Meyiotng MbBavoddverag urtohoyilel TIG TAPAUETPOUG TOU
OEVTPOU KOl TNV EEEAKTIKT] SUVOLLKT] TIOU PEYLOTOTIOLOUV TNV
mOavoTNTA TWV TIOPATNPOVUEVWY OEOOUEVWV .

[poUmoBetel EEgEAikTIKO MoOVTEAO.




OYAOIENEZH Odnyles karaskevis

I'. Bayesian Analysis («Mnoacotavn» Mefodog)

H neBodog otnpiletal otnv «ek TwV voTEPpWV» TiIBavoTNnTA (Posterior
Probability). lMvovtal SOKIOOTIKEG OTOLYIOELG TWV XAPAKTHPWVY
NG MNTPAG AapBAavovTag Kot To EEEALKTIKO LOVTENO.

Adetnpla Tuyaio 6€vOPO TIOU TO TPOTIOTIOLEL WOTIOV va BpeBei n o
mOavn.

EE oplopou n avadritnon autr yivetal yia 4 dEvopa (TpoTomoleital)

kot avadnteitat ) oUYKALOT. AV TIPOKUWEL TOTE QUTO Elval
mBavdtepa o cwotd 6€vdpo Bdoel Tou EEgAkTikKOU Movtéov.

MNapdyet Eva devdpo cuvnBwe.

XpnoLpomoLEiTaL OE OAEG TIG TIEPIMTWOELG PUAOYEVEDTG.




OYAOIENEZH Odnyies karaskevis

A. Distance methods (M&6obdog AndoTtaong )

‘'OAeg oL M€BodoL ATtOoTAONG LETATPETIOUV TA OEOOUEVA OE LA UNTPOL
QTOCTACEWV ava {evyn, Lo amtdoToon yio kdBe duvatn)
QVTLOTOLYLON TOV UTIO HEAETN taxa. Mpooeyyilel Tn puloyeveon wg
EVOL OTATLOTLKO TIPOBANUQ, KOL X PNOLULOTIOLELTOL OXEOOV
QTIOKAELOTLIKA UE TO OEOOPEVA TG LOPLOKTG.

ATIAQ: 1 amtooTtoon divetal wg KAASHA Twv BEcewv Ttou dtadEpouv
METAEV SU0 aAANAOUXLWYV O€ Lot 0TO(XLoT TIOAAWVY CAANAOUYLWV.

[.x. Av 2 aAAnAouyieg dtadepouv 10% Twv BEcEWVY TOUG, TOTE QUTEG
glval o ouyyevikeg amd to (euyapl tou dladEpel 30%.

Entopévwg 600 TTEPLOGOTEPO X POVOG EXEL TIEPATCEL TIOU TO {EVYyApPL
QTIOKAIVEL ATIO TOV KOLVO TIPOYOVO, TOGO TIEPLOCOTEPO O
QTtOKA{VOUV.

Mo yvwotn n Neighbour — Joining MéBodoc & Ttapdavel €va 6€vOpo ocuvndbwc.
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A. Distance methods (M&bodog Anootaorg ): Neighbour-Joining

A:'Ola ta taxa €youv Tnyv (Ol amtdoTaon.

B: Bpioketal to Kovivotepo (evyog,
EVWVETAL KoL oxnuatifeTal o
TPWTOG KOUPOG Tou dEvdpou.

C-D: Mg tn oelpd evwovovTal Ta
uTtoAoLtia Taéa o€ KOUBoUG pHEXPL
Vo ELVEL HOVO Eva TEAKO Cevydpl.

E: OtkopBol avamtiooovTal ylo va
OXNMOTLIOTEL TO PUAOYEVETIKO
0Evdpo.
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‘Exel onpooio/Baputnta Kal To (600G TWV XAAAY WV
[1.x. oto DNA:

T--TAGTHGT -TTAGT
T--TAGTHGTCTTAGT
C--TAGTHGT --TAGT
T--TAGTHG[T --GAGT
T--TAGTHG[T --GAGT

T--TAGT --TRGT

TCTTAGT TTCTGT

TCTTAGT TTCTGT

---GGAT ETTGTTGH j
I

Transit pns T
MetxPBuaselg

pyrimidines

---GGAT
---C-AT

TTGTTGHAG

CTATCGG AAAnAovxix TCpoyovov
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A&Loadymen §évdpov

H 1tio ouvnBiopévn nEBodog yia va a&loAoyricoupe pLo ToTtoAoyia eival n
avdAvon katd bootstrap

Ganoderma applanatum
Inocutis jamaicensis

Inocutis cuticularis
100

99
Inocutis dryophilus

99 Inocutis rheades
Inocutis tamaricis - ATHUM7121
100 Inocutis tamaricis - ATHUM7122
Inocutis tamaricis
56L Inocutis tamaricis - ATHUM7123
Inonotus hispidus - ATHUM7120
89 Inonotus hispidus

92

Inonotus hispidus (2)
99|99 Inonotus hispidus - ATHUM7113
88 honotus hispidus - ATHUM5242

lnonotus andersonii
74 Inonotus quercustris
76 Inonotus rickii
100 Inocutis levis
Inocutis levis - ATHUM7118
84 Inocutis levis - ATHUM5241
= Inocutis levis - ATHUM7116
Inocutis levis - ATHUM7115
Inocutis levis - ATHUM7117
57 Inocutis levis - ATHUM7119
100 ¢ /nonotus obliquus
Inonotus obliquus

51 57

100 Pseudoinonotus dryadeus

0.1 Pseudoinonotus dryadeus

Inocutis dryophilus

THGTH
THGTH

THGTH

THGTH
THGTH
GGATT
GGATT
C-ATT

Avtiypada
OEOOUEVWIV

—>

replicates

ATGTAH
TGATG
TGATG
TCAT -
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H 1tio ouvnBiopévn nEBodog yia va a&loAoyricoupe pLo ToTtoAoyia eival n
avdAvon katd bootstrap

SAISETRS Meghibour Join
Seg A Algarithm
Seq B

T D e———

S ' ™
Ertorvanbin 1 Ervoovahmlin 2 Ernavahndn 3

BApa 1: Aqpoupyla | . AN TRAEETED - 5234504418 - BS07TIRE0T
r H1 o ) 21 H1 o
Veubo-OTORLOEWY | 5eqE Seq B Sie) B

I D] 10 mmrrrrerererm o] 1D mrr————

| | }

Brjpa 2: Kormoksur | Tree Tree 2 Treed

| . Saig A S A Sag &
SEvpa T KOSE
bevbo-oroiyon Saq B SeqC Saq B
ﬂqu ﬂqu

|,.

Brjpa 3: Ebpeon Tou
MOCOOToU UTIOOTNPLEN G K
¥Aabou Tou apyLkoU
SEvbpou
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A2%eg évvoleg

Ganoderma a

Inocutis jamaicens

Inocutis cuticularis
100

99 Inocutis dryophilus
Inocutis dryophilus

Inocutis rheades
Inocutis tamaricis - ATHUM7121

Inocutis tamaricis - ATHUM7122
Inocutis tamaricis

99

Inocutis tamaricis - ATHUM7123

Inonotus hispidus - ATHUM7120
89 Inonotus hispidus

Inonotus hispidus (2)
99|99 Inonotus hispidus - ATHUM7113
Inonotus hispidus - ATHUMS5242
Inonotus andersonii
74
76

100

Inonotus quercustris
Inonotus rickii
Inocutis levis
Inocutis levis - ATHUM7118
Inocutis levis - ATHUM5241
= Inocutis levis - ATHUM7116

TToAvgpUAETLKO
51 57 Inocutis levis - ATHUM7115

84

Inocutis levis - ATHUM7117
Inocutis levis - ATHUM7119

57
100 /nonotus obliquus
Inonotus obliquus

MovogdvAeTiiko
Pseudoinonotus dryadeus

Pseudoinonotus dryadeus
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AN ANl ol A

s =

BHMATA vy ™) dnpovgyio evog @uAoysveTinod 6&voQou

Tovtomoiney ™G vouxieoTdinng N apvodinng arinhovyiog evotapegovtog (T.y.
YOVidlo N TEWTEIVY)

Eveor dAwy adinlovytwv ov ayeti{ovtot pe v ahAniovyio ev8lapepovTog
ATo®TN oY TV AAAMNAOLYLOY AVTKVY a8 oLYXEXQIUEVY] poEeY] (format)

2101Y107 OMIV TV XAMAOVYLOY

Me Baon v oTOl)I0Y], TTULQUYWYY] TOL YLAOYEVETIXNOD OEVEQOU

E®t0m00Y] TV AnoTEAEOUATOY — THQOVGINGY] TOL OEVEQO.

Iopadsiypotae IIPOTPAMMATQN yio v extedeon twv Pripdtwy

Bypota 1-2: BLASTn, BLASTp, Nucleotide Database, Protein Database, ».An
[Bpoata 3: DZYNHOQY os popyn FASTA (.fas). |

Bnpo 4: ClustalW, gblocks, MAFFT, Clustal Omega, ».A7

Brpa 5: MrBayes, PAUP, MEGA, BEAST, PHYLIP, ».Axn

Bnpo 6: TreeView, Archaeopteryx, Figtree ».An
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Display Settings: » GenBank Send to: -

Beauveria bassiana strain Naturalis ITS1-5.8S-ITS2 gene, complete sequence; 18S
ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S
ribosomal RNA gene, and internal transcribed spacer 2, complete sequence; and
28S ribosomal RNA gene, partial sequence

GenBank: FJ972972 1

FASTA  Graphics PopSet

Go to: [v] entomopathogenic fungi Beauveria bassiana and B. brongniartii
JOUBNAL BMC Microbiol. 10, 174 (2010)
LOCUS FJ872972 510 bp DN linear PLN 17-JUN-2010 EUBMED 20553580
DEFINITICN Beauveria bassiana strain Naturalis ITS1-5.85-ITS52 gene, complete BREMARE Publication Status: Online-Only
sequence; 185 ribosomal ENA gene, partial sequence; internal EFFFRFNCE 2 (bases 1 to 510)
transcribed spacer 1, 5.85 ribosomal RNZ gene, and internal AUTHORS Ghikas,D.V., Rouvelis,V.N. and Typas,M.h.
transcribed spacer 2, complete sequence; and 285 ribosomal RNA TITLE Direct Submission

gene, partial sequence. JOURNMAL  Submitted (25-APR-2009) Department of Genetics & Bictechnolegy,
ACCESSICN FJe72972

VERSICN FJ972972.1 GI:285020197
EEYWORDS
S0URCE Beauveria bassiana
CRGANISM Beauveria bassiana
Eukaryota; Fungi; Dikarya; Ascomycota; Pezizomycotina;
Sordariomycetes; Hypocreomycetidae; Hypoecreales; Cordycipitaceae;

University of Athens, Faculty of Biclogy, Panepistimiopolis,
Rouponia, Athens 157 01, Greece
FEATURES Location/Qualifiers
zource 1..510
/aIganismF"Beauveria bassiana"”

/mol_type="genomic DNA"
fstrain="Naturalis"
fdb_xref="taxon:176275"

<l..9

/product="185 ribosomal RNA"

10..169

/product="internal transcribed spacer 1"
170..321

/product="5.85 ribosomal RNA"

322..489

/product="internal transcribed spacer 2"
490..>510

/product="285 ribosomal ENA"

Beauveria.
REFERENCE 1 (bases 1 to 510)
AUTHORS Ghikas,D.V., Eouvelis,V.N. and Typas,M.2Z.
TITLE Phylogenetic and biogeographic implicationz inferred by

gggatcatta ccgagttttc aactcocctaa cocttcoctgtg aacctaccta tegttgottco
ggcggactcg ccccagcccg cacgcggact ggaccagcgg coccgocgggg cocctcaaact
cttgtattcc agcatcttct gaatacgcoccg caaggcaaaa caaatgaatc aaaactttca
acaacggatc tottggobtct ggocatcocgatg aagaacgcag cgaaatgcoga taagtaatgt
gaattgcaga atccagtgaa tcatcgaatc tttgaacgca cattgoctcg ccagcattct
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Enioxedn ot oehidae BLAST tov NCBI

¥ NCBIf BLAST Home

BLAST finds regions of similarity between biologic:

r an improved protein-protein search

BLAST Assembled Genomes

Find Genomic Rabbit

, , , Chimp Clawed froa
duloyeveTikdg Seiktng ivo Guinea piq Arabidopsis
7 4 Fruit ﬂ' i
DNA - Siayovidiakr] eploym Homoy bee
Chirken

Basic BLAST O QuloyeveTikog deiktng
Choose a BLAST program 10r|. elval 'I'[p(A)TE.i..VT]

ing a nucleotide que
discontiguous m
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Enioxedn ot oehidae BLAST tov NCBI

' Home RecentResults Saved Strategies Help

¥ HCBI BLAST! blastn suite

blastn blastp blastx tblazin tbhlastx

BLASTHN programs search nucleotide databas
Enter Query Sequence

Enter accession number|s), gi(s), or FASTA sequence(s) & Clear (Query subrange &)
CTgUCroy CoagreECoet
301 ggcgggroatg ccoctgttogag cgtcatttcoa acccoctogacco
tococtgggg gaggtoggog
3el ttggggaccg gcagcacacc goocggocctg aaatggagtg
goggoocogte cgoggogaco To
421 teoctgogtagt aatacagotc goaccggaac coccgacgogg
ccacgoogta aaacaccoaa

From

Or, upload file | Browse_ | No file selected.

Job Title
Enter a descriptive title for your BLAST search &

Align two or more sequences &

Choose Search Set

Database Human genomic + transcript Mouse genomic + transcript @ Others (nr etc.):
Muclectide collection (nrfnt) 8

Organism

Optional Exclude ' F
Enter organism commaon name, binomial, or tax id. Only 20 top taxa will be shown &)

Exclude Models (XM/XP) [_| Unculturedf/environmental sample sequences

Optional

Limit to Sequences from type material
Optional
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Enioxedn ot oehidae BLAST tov NCBI

Optional
Entrez Query YouRlll[§ Create custom databas

Optional Enter an Entrez query to limit search @

Program Selection

Optimize for @ Highly similar sequences (megablast)

Maore dissimilar sequenc scontiguous megablast)

Somewhat similar sequences (blastn)

BLAST Search database Nucleotide collection (nr/nt) using Megablast (Optimize for highly similar sequences)

Y| Show results in a new window

E]ﬁ:.lnrithm parameters
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Enioxedn ot oehidae BLAST tov NCBI

AST®
ome  RecentResults  Saved Strategies  Help

BLAST/ blastn suite/ Formatting Results - 1NAVWTFOO014

it and Hesubmit Save Search Strategies & Formatting options & Download

leotide Sequence (510 letters)

RID 1MNAVWTFOD14 (Expires on 10-13 02:33 am)

Query ID |cl|Query_164915 Database Name nr
Description MNone Description MNucleotide collection (nt)
Molecule type nucleic acid Program BLASTN 2.2.32+ B Citation
Query Length 510

Dther reports: B Search Summary [Taxonomy reports] [Distance tree of results]

Distribution of 100 Blast Hits on the Query Sequence &

Mouse over to see the defline, click to show alignments

Color key for alignment scores

<40 40-50 B0-200 *=200

@ u e ry |
| | | | |
1
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Enioxedr ot ochidae BLAST tov NCBI

i=)Descriptions

Sequences producing significant alignments:
Select: All None Selected:0
i+ Alignments O

Max  Total Query
score score  cover

Description ldent = Accession

Beauveria bassiana strain Maturalis ITS1-5.85-1T52 gene, complete sequence; 185 ribosomal RMA gene, partial sequence; internal transcribed spacer 1. 5.8 942 942  100% . 100% EJ972872.1

Beauveria bassiana strain CCTu0017 18S ribosomal RMA gene, partial sequence; internal transcribed spacer 1, 5.85 ribosomal RNA gene. and internal trans 920 920 100% . 99% KM249041.1

Beauveria bassiana strain HEP3 internal transcribed spacer 1, partial sequence; 5.85 ribosomal RMA gene and internal transcribed spacer 2, complete seque 920 920 100% . 99% KJI7E72551

Beauveria bassiana genomic DNA containing ITS1. 5.85 rRMA and ITS2, strain Mas14, isolate A 920 920 100% . 99% LNB2353831

Beauveria bassiana strain ARSEF 3086 small subunit ribosomal RMA gene, partial sequence: internal transcribed spacer 1, 5.85 ribosomal RNA gene, andir 920 920 100% . 99% KJ5004141

Beauveria bassiana voucher TSJBE 185 ribosomal RMA gene, partial sequence: internal transcribed spacer 1, 5.85 ribosomal RNA gene, and internal transcr 920 920 100% . 99% KF937310.1

Beauveria bassiana strain LPSC 1082 185 ribosomal RMA gene. partial sequence; internal transcribed spacer 1, 5.85 ribosomal RMA gene, and internal tran: 920 920 100% . 99% HKJ7724951

Beauveria bassiana genes for 185 rRMNA ITS1. 5.8S rRNA ITS2, 288 rRNA partial and complete sequence. strain: F-796 920 920 100% X 99% AB831663.1

Beauveria bassiana isolate Ost3 188 ribosomal RMNA gene, partial sequence: internal transcrived spacer 1. 5.88 ribosomal RNA gene. and internal transcrine 920 920 i HQ454299.1

a
a
a
]
a
a
a
a
O
[

Beauveria bassiana culture-collection LPSC:1067 188 ribosomal RMA gene partial sequence: internal transcribed spacer 1. 5.85 ribosomal RNA gene and i 920 920 | KF500409.1

'Olx T annoteAeapata Nty B. bassiana
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BlDownload + GenBank Graphics

Beauveria bassiana strain Naturalis ITS1-5.85-1T52 gene, complete sequence; 185 ribosomal RNA

and interng

anscribed sPasgr 2, complete sequence; and 285 ribosomal RNA gene, partial seque

Number of Matches: 1

Length: 510

Sequence R

GenBank Gra

: 1 to 510 ¢

Range 1

Plus/Plus

942 bits{510)

10

il i T e Y e i i Sl s T i g i i
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Enioxedn ot oehidae BLAST tov NCBI

Beauveria bassiana strain HEP3 internal transcribed spacer 1, partial sequence; 5.85 ribosg
ribosomal EMA gene, partial sequence

Sequence ID: gblKJVEY255 1] Length: 541 Humber of Matches: 1

Range 1: 7 to 5317 GenBank Graphics

Score Expect Identities Gaps Strand
920 bits(498) 0.0 507/511(99%) 1/511(0%) Plus/Plus

Query 1

0—
H—
H—H
0 —
1—
H—
H—
n—n

Skjct 7
Query &1

Sbjet &7

Choose Search Set

Database Human genomic + transcript _'Mouse genomic + transcript @ Others (nr etc.):

Mucleotide collection (nr/nf) L

Organism - . .
Dptional Beauveria bassiana (taxid:176275) ¥ Exclude  *

Enter organism commaon name, binomial, or tax id. Only 20 top taxa will be shown &
Exclude Models (XM/XP) L Uncultured/environmental sample seqguences
Optional

Limit to Sequences from type material

Optional

Entrez Query Youllll§ Create custom database
Optional Enter an Entrez query to limit search &

Program Selection

Optimize for @ Highly similar sequences (megablast)
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Enioxedr ot ochidae BLAST tov NCBI
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Emhoyy »xot anoxnty oy aAAnAovytwy

sequence IZLIIABE31659.1 bngth: 547 Number of Matches: 1
B See 1 more title(s)

Range 1: 27 to 527 GenBank Graphics

Score Expect Identities Gaps Strand
866 bits(9a0) 0.0 500/511(98%) 3/511{0%) Flus/Plus

Query

—

01— 0y
Gl =— 0}
0Gl1— 01
et — M
H—H
f1— 01
= — e
= — b=

—

Sbict

Query

Pt i e e’ el e
AT

T
.
T

et i el it B e i B
AT

01— 0y
01— 03
— 0
01— 0l
Gl — 01
= — =
=10
—

Sbict

EmIDownload ~ GenBank Graphics
F

Ines for

th: 547
QFASTA EEDmplEtE SEQUEHEE} d ChUsersi\Vassili\Downloads\seqdump.txt - Notepad++

FASTA (aligned SECILIEFIEES} File Edit 5earch View Encoding Language Settings Macre Run  Plugins Window 2

: o 5 | ;i 2 x| EEIERIEDEA ® E b
GenBank (complete sequence) : P

_— B NC_001224 final.gb off = NC_007935 final.gb off = KM486533 final.gb .off lt]::'..Efz:_:"a.f? ]:":'-'E?E:TE_"'
| Continue |' Cancel | ©  >gi|659927958 |dbj|AE831652.1| Beauyeria pseudobassiana genes for 185 rRNA, ITS1,

. >gi | 659928009 |dhj |ABE831710.1| Beauveriz pseudobassiana genes for 185 rRWA, ITSI1,
RS S o >  RAGGTCTCCGTTGGIGRACCAGCGGAGGGATCATTACCGAGTTTTCARCTCCCRARACCCTTATGTGRACCTACCTATCGT
Sbict 27 GAETTTTCLAC 3 TGCTTCGGCGGACTCGCCCCAGCCGGACGCGEACTGEACCAGCGECCGCCGEEEACCATCARACTCTTGTATTATCAGCA
! TCTTCTGRATACGCCGCRAGGCARRACAARTARATTARAACTTTCARCARCGEATCTCTTGGCTCTGECATCOATGRAGD
ACGCRAGCGRRATGCGATARGTAATGTGRAATTGCAGARTCCAGT GRAATCATCGRATCTTTGRACGCACATTGCGCCCGCCA
GCATTCTGGCGEGCATGCCTGTTCGAGCGTCATTTCARCCCTCGACCTCCCTTT GEGGAAGTCEGCGTTGGEGACCGGECR
GCACACCGCCGECCCTEARATGRAGTGGCEECCCATCCECEECEACCTCTGCETAGTARMRCCARCT COCACCGGRACCCC
GRCGTGGCCACGCCGTARRACACCCRACTTCTGRACGTTGACCTCGRATCAGGTAGGACTACCCGCT

Emhoyn not amdxtor adAAniovyteyv OAwY Twv aAANAOLY IOV eVOILPEQOVTOG
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Mycoral 71
TAGAGTGTACAATTCCCT A A CCTTCT G T GAACTTACCTTTITGT TGO T TCGECGEACT CECCCCAGCGRACGCGEACT GGACCAGGCCCGCCEGEEEGACCCTCAR B
TTCARCALCGEATCICT I GG I CT GG AT CGAT AL G A GO AGCGR L A TGCGAT AL GT AR TGTGA A T TGCAGA L TCCAGTGAL TCATCGRAATCTTT GARCGCACH)
CCICCCTITIGEERARAGTCGECGTTGEEEACCEECAGCACACCECCGECCCTGRALTAGAGTGGCGECCCEITCGCGEGCGACTICTGCGTAGTALRTCCARCTGGCAC
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http://www.ebi.ac.uk/Tools/msa/clustalo/

6 www.ebi.ac.uk/Tools/msa/clustalo C PALP
|2 Most Visited Goalbetint.com - EToL.. :j Home - PubMed - NCBI :j BLAST: Basic Local Ali... Saccharomyces cerevi., https://docs.google.c... http:/fwww.elke.uoa.g... 5;. e-class Efori
Cookies 1] This website uses cookies to store a small amount of information on your computer, as part of the functioning of
EMBL-EBI the site. Cookies used for the operation of the site have already bean sat.
website To find out more about the cookies we use and how to delete them, see our Cool—ae and Privacy statements.

Dismiss this notice
EMBL-EBI :

Services | Research | Training | About us

Clustal Omega

Input form | Web services Help & Documentation

Multiple Sequence Alignment
Clustal Omega is a

new multiple sequence alignment program that uses seeded guide trees and HMM profile-profile techniques to generate alignments between three
the alignment of two sequences please instead use our pairwi i
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gtcggegttggggaccggcageacaccgecggecctgaaatggagtggeggecegtecgeggegacetctgegtagtaatccaactcgecaccggaacccegacgtggecacgcecgtaaaacacccaactictgaacgttgacctegaatcaggtaggactaccegetgaacttaageatatcaata
=Lecanicillium muscarium Mycotal - EF512971

TAGAGTGTACAATTCCCTAACCCTTCTGTGAACTTACC GTTGCTTCGGCGGACTCGCLCCCAGCGGACGLCGGACTGGACCAGGCLCGLCLCGGGGACCCTCAAACTCTGTATTATCAGCATCTTCTGAATACGCCGCAA
GGCAAAACAAATAAATCAAAACTTTCAACAACGGATCTCTTGGCTCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGTGAATTGCAGAATCCAGTGAATCATCGAATCTTTGAACGCACATTGCGCCCGCC

AGCATTCTGGCGGGCATGCCTGTTCGAGCGTCATTTCAACCCTCGACCTCCCTTTGGGGAAGTCGGLGTTGGGGACCGGCAGCACACCGLCGGLCCTGAAATAGAGTGGCGGCCCGTTICGCGGLGACTTCTGCGTAG
TAATCCAACTGGCACCGGAACCCCGACGCGGCCACGCCGTAAAACACCCAACTTCTGAAC

STEP 2 - Set your parameters

OUTPUT FORMAT  NEXUS B o o
Clustal w/o numbers

DEALIGMN INPUT SEI Clustal w/ numbers MBED-LIKE CLUSTERING GUIDE-TREE MBED-LIKE CLUSTERING [TERATION NUMBER of COMBINED ITERATIONS
Pearson/FASTA

MSE v yes > yes ~ default(0)
MAX GUIDE TREE HIE_E_ MAX HWM [TERATIONS

 default

Step 2 ="Set Your Parameters

STOCKHOLM

VIENNA

Dealign Input Sequences
STEP 3 - Submit yoorjow

Remove any existing alignment {gaps) from input sequences.
Be notified by email (Tick this box if you want fo be notified by email when the resulfs
w o oo i
false

yes true

Default value is: no [false]

Output Alignment Format

Format for generated multiple sequence alignment.

o oeiin ot
Clustal w/o numbers | Clustal alignment format without base/residue numbering | clustal
Clustal w/ numbers | Clustal alignment format with base/residue numbering clustal_num
Pearson/FASTA Pearson or FASTA sequence format fa

MSF Multiple Sequence File (MSF) alignment format msf

NEXLIS NEXUS alignment format nexus

PHYLIP PHYLIP interleaved alignment format phylip

SELEX SELEX alignment format selex
STOCKHOLM STOCKHOLM alignment format stockholm
VIENNA VIENMNA alignment format vienna
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Xrotyton pe Clustal Omega
Multiple Sequence Alignment

Clustal Omega is a new multiple sequence alignment program that uses seeded guide trees and HMM pro
the alignment of two sequences please instead use [

It ¢

o Duplicated ID: B.. Two sequences cannot share

STEP 1 - Enter your input sequences

a set of DNA

EMEL-EBI &

Clustal Omega

Input form | Web services Help & Documentation
= Clustal Omega

Your job is currently running... please be patient

The result of your job will appear in this browser window.

Job ID

Please note the following

© You may press Shift+Refresh or Reload on your browser at any time to check if results are ready.
© You may bookmark this page to view your results later if you wish.
© Results are stored for 7 days.
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Xrotyton pe Clustal Omega

Clustal Omega

Input form Web services Help & Documentation

Clustal Omega XQY']G?] TOL “dOWIlload”

s for jI:Jt} clusta 20151022-084606-0596- 282604 P_e av—tlygacpﬁ noLL oS

Result Summary  Phylogeneti=-Tize | Submizzion Details v v
«VEO» HOYELO TOL

Download Alignment File

#N
Results for job clusta ) ( (
Alignments | Result Summary Submission Details

Phylogenetic Tree

This is a Neighbour-joining tree without distance corrections.

Download Phylogenetic Tree File

CCATTJTCTJCLL
BLCgLtgCctt

Phylogram
Branch length: @ Cladogram ) Real

Agvdpo evieTino T pp—
MONO egvéei€eic!!!
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Anprovgyio puioyevetnod 6evéoou pe ™ NJ pébodo oo PAUP

€« > paup.csit.fsu.edu/order.html

|#) Most Visited Ei Goalbetint.com - Itoi.. — Home- PubMed - NCBI = BLAST: Basic Local Ali... | | Saccharomyy

— VAP

_4—‘ About PAUP" &

To Order i

— Verians © PAUP* 4.0 beta version 74

= Macintosh &

_I—‘UN‘X-"-"MS' *Phylogenetic Analysis Using Parsimony (and Other Methods)
DDS‘ . - - - - -
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