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Dva pohledy genomiky

 Vertikalni: kompletné genomy,
hluboke, ale omezené informace
 nekolik druhu a jedincu

* Uspesne ukonceno u cCloveka,
Drosophily a nekterych plodin
 Horizontalni: kratké cilené sekvence,
plytke, ale siroké informace

* mnoho druhu a jedincu

* napr. DNA barcoding




Historickeé vyzvy

* Problemy s konceptem druhu a jeho
aplikacemi

* Problemy s druhovou identifikaci

« Systém znaku — morfologie, genetika, atd.
* Pristup k existujicim informacim

» Snizovani odbornosti

* Shizovani dostupnych sluzeb

* Genomika a Internet nabizi nové moznosti



Asociace vyvojovych stadii,
zpracovanych casti a dimorfickych
pohlavi
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System caroveho kodu

 DNA barcode je kratka genova
sekvence standardizované
casti genomu pouzita k
druhoveé identifikaci
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Interné ID pro vsechny organizmy na Zem

D-Loop  Small ribosomal RNA

Cytochrome b
y .-"
ND&

[

L-strand

H-strand
ND4

COII

\ \ATF'ase subunit 8
ATPase subunit &




Hippotion balsaminae |USHNM 196484 | |Nigeria.Oyo
Hippotion palsaminae |[USHM 19648E| |Higeria.Ovo
Hippotion balsaminas |USNM 19648E& | |Nigeria.Oyo
Hippotion balsaminae|USNM 196485 |Migeria.Oyo
Hippotion balsaminae |USMM 196490 | |Nigeria.Oyo
Hippotion balsaminae |DSNM 15648 7| |Nigeria.Oyvo
Hippotion balsaminae|USNM 196489 | |[Nigeria.Oyo
Hippotion balsaminae|USNM 1964983| |Nigeria.Oyo

Hippotion eson|USHM 196529 |Nigeria.Ovo
4[|Hipputinn eson|USHM 195998 | |Eenya.Nairobli Area

Hippotion eson|SPHI 196124 ||Kenya.Rift Valley
Hippotion eson|USHNM 196527| |Nigeria.Oyo

Hippotion eson|USNM 196448 | Kenya.Rifr Valley
A[L:lipputinn egson|USHNM 196528 | INigeria.Oyo
- Hippotion eson|SPHI 155466 | |[Eenya.Rift Valley
Hipfﬂt;nn eson | USHM lgﬁﬂﬂl|lﬂnnya.11£t valln;

. III;ppnti-:m rogeipennis| 196122 SPHI unas |Renya.Rift Valley
Hippotion roseipennis|l1%6l1223| 5PHI unas |[Fenya.RiIit Valley

" ra

Hippotion eson

| Ci—

USKM alide 125243 LISNM shale 125247



Priklad: Africti motyli

Tvori species komplexy

Jejich parazitoidi (Tachinidae) take
(Dittrich et al 2006)

Leguminivora ptychora na lusteninach je
take species komplex

Ale néktefi skudci jsou siroko rozsireni,
napr. Spoladea recurvalis a Maruca vitrata



Rychlé a efektivni

» Celed Sphingidae — vzorky 49 druht za 6
meésicu (témér kompletni lokalni fauna)

* DNA barcoding rozlisil druhy jak v
lokalnim, tak v globalnim meritku

* Mistni knihovny muzou byt rychle
srovnany a prispet ke globalnim
knihovnam



Jak Barcoding funguje

Tvorba referencni knihovny:

« Spravne urceny jedinec (vouchers)
* Vzorek tkane

 DNA extrakce, PCR amplifikace
 DNA sekvenovani

* Odeslani dat do GenBanku

Pouziti referencni knihovny :

* Neurcene druhy

 Tkan, DNA, sekvenovani

e Srovnani s referencnimi sekvencemi



Jak se to vse deje od jedince pres
sekvenci po druh?

;j L

Voucher Specimen



Produkce dat v r. 2007

el
ey,
e ]

A " .. 1 PCRamplifikacni
| -4\ O jednotka

P -

ABI 3100 sekvenator B

Stovky vzorku denné, cena
od nékolika centu po dolary



Produkce dat v r. 2008

RychlejSi a prenosnejsi system — stovky
vzorku za hodinu

Integrované DNA mikrogipy Stolni mikrofluidné systémy



Produkce dat v budoucnosti?

e Ziskani dat
kdekoli, hned

* Cena nékolik
haléru

* Link do referencni
databaze

'« Taxonomicka GPS
* Pouzitelné

- nespecialisty




CBOL - organizace ¢lenu od r. 2008

Vice nez 170 organizaci z vice nez 50 zemi (z toho 54 organizaci z 20 rozvojovych zemi)
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Mise CBOLu: uvést DNA

Barcoding jako globalni standard

~NOoO OThA WN -

. Vyvinout a zvednout standardy komunity

. Barcode projekty plnit databaze

. Globalni participace a koordinace

. Prijeti taxonomickou komunitou

. Koordinace s jinymi oblastmi vedy

. Prijeti regulacnimi agenturami

. Vyvijeni produktu soukromymi spolecnostmi



ropojeni GenBanku s vouchery

Registry of Biological Repositories

Institutional Acronyms and Collections Codes

On This Page

Institution

Instructicns for Users

Searching oatafizids

search by Sarting columns

or [Instituticn Name Acronym or Location Alphstet ingax

search ‘Status oolmn

Please find your institution and edit the associated data. The institution will be centacted and the new data will be _

confirmed before it is posted. Progress

Click on the column header to scrt institutions by Acronym, Mame or Country 6,636 Total Instiutional Retors

f B B E F6 H 4 ' L H &P B & F 8 ¥ W X ¥ Z 2 Confirm=d Instituticnal Records

1 2 3 Mexts= Last: 0 Confirmed Non-Instituticnsl
Records

22 Divinity Awvenue,

arncld Arbore yar id a
n rr'.c- -‘rl oretum, Harvar Cambridge, Mas=sachusetis, UsA Unconfirmed Edit
uUniversity 02138

L Sponsors
Ak 44 Temirajzev Strest, Alma- 2
A At SE00T0 Kazakhstan Unconfirmed Edit
LANG Alan and &nita Gillegly Unconfirmed Edit - i - " :
CossoaTiv s ros THE Baxcobe oF Lis
arnold Arboretum. Harvard The & Ay i B e ]
AaH rnold Arborstum, Harvard he Arborway, Jamaica UE.A Uncodbomed Edit

University Plain, Massachusetits, 02130

Alberta, Edmonten, Alberta f
AAP| Plant Industry Laboratony R Canada Unconfirmed Edit
Agricufiure
-




BOLD Specimen Webpage
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BOLD Sequence Webpage

BOLDSYSTEM Hanagement & Analysis

W Hesperiidas of the ACG 1 [CSCR]

Wodel ¥TT 13TZENA 21803 Sional GHT A5 TE1 1T
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Ceratopogonidae — 105 barcoding sekvenci

PRIMT |

Sequence Download
Count: 335

Fasta File :

PRIMT

W_ Sequence Download [Published Sequences]

images representing subtaxa of Ceratopogonidae

da, no-see-ums, midgies, sand flies, punkies, and others), are a family of small flies (1-—
ackflies), and Thaumaleidae. They are found in almost any aquatic or semiaquatic

kind of host animal. Culicoides, Forcipomyia (Lasiohelea), and Leptoconops suck
asyhelea feed exclusively on nectar. Species in other genera are predatory on other.. full

Sample Sources

B Elizabeth Macarthur Agricultural Institute, New South Wales [
O Wagga Wagga Agricultural Institute [1273]

O Bicdiversity Institute of Ontario [978]

O mined from GenBank, NCBI [323]

O “ork University [95]

O Stroud Water Research Center [15]

[ Canadian Mational Collection of Insects, Arachnids and Nemat
O mahidol University, Department of Medical Entomology [5]

O sustralian Quarantine and Inspection Service, Horthern Austrz
O Research Collection of Graeme V. Cocks [8]

I & Others [15]
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Globalni projekty CBOL

* Fish Barcode of Life (FISH-BOL) - 30 000
morskych/sladkovodnych druht do r. 2010

* All Birds Barcoding Initiative (ABBI) - 10 000
druhu do r. 2010

 Tephritidae — 2 000 Skudcu/prospésnych
druhu do r. 2008

* Komary - 3 300 druhu do r. 2008

* Ohrozene druhy

* Trees of the world



Staré a noveé techniky

« CBOL stavi na souCasnych taxonomickych
poznatcich

« Sequence knihovny zalozeny na voucher jedincich,
co dela vedu opakovatelnou a testovatelnou

* Voucher jedince propojuji historicke, soucasne a
budouci vyzkumy

Priklad: CSIRO studie na bzuCivkach mapuijici
rezistence na insekticidy a zjistovani historie pomoci
DNA z muzejnich jedincu (PNAS 103: 8757)



DNA Taxonomie — pomoc pri reseni
problému nebo vnaseni chaosu?

Prvni zaznamy COIl do GenBanku — 1996, od té doby ca. 1000 sekvenci
dvoukfidlych

V souc€asnosti — ca. 153 000 popsanych druhu dipter — méné nez 1% je
zarfazeno do ,Barcoding procesu”

COI nevhodny pro odliSeni blizkych druht

Stanoveni hranic druhu — podobnost sekvenci (pairwise distances) - PROBLEM

Fylogeneticka rekonstrukce pfibuzenskych vztahl — mozné feSeni —
multigenovy pristup

Svétové sbirky hmyzu — nemoznost pouzit material pro analyzy - PROBLEM

Taxonomie zalozena vylucné/prevazné na DNA analyze — zkresleny pohled

Potieba propoijit s ostatnimi pristupy — INTEGRATIVNIi TAXONOMIE




GenBank

http://www.ncbi.nlm.nih.gov/genbank/

Nekolik databazi — Nucleotide, Protein,
PubMed, CoreNucleotide, Structure,
Genome, etc.

Verohodnost sekvenci vyssi nez v
databazich CBOLu

Soucasti je BLAST - ,multialign tool”



http://www.ncbi.nlm.nih.gov/genbank/

Po zadani hesla — Insect...

e Entrez, The Life Sciences Search Engine

HOME | SEA PubMed | All Databases | Human Genome | GenBank | Map Viewer BLAST
Search across databases |insect | [0 | [Clear] Help

- Result counts displayed in gray indicate one or more terms not found
210933 m PubMed: biomedical literature citations and abstracts W 737 E Books: online books 7]
52759 B PubMed Central: free, full text journal articles o 204 j\_ OMIM: online Mendelian Inheritance in Man 2]

1 m Site Search: NCBI web and FTP sites 7

236769 Nucleotide: Core subset of nucleotide sequence records (7] 5 “ dbGaP: genotype and phenotype 7]
564429 EST: Expressed Sequence Tag records o 2130 ﬂ UniGene: gene-oriented clusters of transcript sequences 2]
1 GSS: Genome Survey Sequence records (7] 107 ‘, CDD: conserved protein domain database 7
85726 ® Protein: sequence database (2] 3 l"li- UniSTS: markers and mapping data 7]
172 Genome: whaole genome sequences 7] 530 ﬂﬂ PopSet: population study data sets (7]
919 ?_ Structure: three-dimensional macromolecular structures o | 60427 f;‘;’ GEO Profiles: expression and molecular abundance profiles 7]
4 Taxonomy: organisms in GenBank o 1194 S‘r:; GEO DataSets: experimental sets of GEO data L2}
1 Ilvlll SNP: single nucleotide polymorphism 7] _:_D: Epigenomics: Epigenetic maps and data sets 7




Musca domestica cytochrome oxidase subunit Il (COIl) gene, partial cds; mitochondrial

Customize view hd
GenBank: DQ133110.1
FASTA  Graphics PopSet
Analyze this sequence =
Goto: [v] Run BLAST
LoCus DQ133110 663 bp DNA linear INV 13-DEC-2005 Pick Primers
DEFINITICH Mu=sca domestica cytochrome oxidase subunit IT (COII) gene, partial Find in this Sequence
cds; mitochondrial.
ACCESSION D133110
VERSION D133110.1 GI:72398985
EEYWORDS . Related information =
SOURCE mitochondrion Musca domestica (house fly) Related Sequences
CRGANISM Musca domestica PopSet
Eukaryota; Metazoa; Arthropoda; Hexapoda; Insecta; Ptervgota:
Neoptera; Endopterygota; Diptera; Brachycera; Muscomorpha; Protein
Muszscoidea; Muscidae; Musca. PubMed
EEFERENCE 1 (ba=se=z 1 to 663)
AUTHORS  Dittmar,K., Porter,M.L., Murray,5. and Whiting,M.F. Taxonomy
TITLE Molecular phylogenetic analysis of nycteribiid and streblid bat
flies (Diptera: Brachycera, Calyptratae): implications for host
associations and phylogeographic origins Recentacﬂvny "
JOURNMAL  Mol. Phylogenet. Evol. 38 (1), 155-170 (200&)
PUBMED 16087354 Iun OFf Llear
REFERENCE 2 (bases 1 to 663) E Musca domestica cytochrome oxidase subunit
AUTHORS Dittmar,K., Porter,M.L., Murrav,3. and Whiting,M.F. Il {COll) gene, partial cds; mitochon... Muclectide
TITLE Direct Submission ~ " s e ot s
JOURNAL  Submitted (18-JUL-2005) Integrative Biology, Brigham Young e dentie
University, 401 WIDE, Provo, UT 84602, USA
FEATURES Location/Qualifiers Q, Musca domestica (1272) _
source 1..663 Hugl=atids
/organism="Musca domestica™ (linseﬁ[EBE?Em
forganelle="mitochondrion™ Nuclectide
/mol_type="genomic DNA" Q_ Mucleotide Sequence (1495 letters)
/specimen woucher="Dilgo" BLAST
/db wref="taxon:7370"
gene <1..>663 See more...
aE0E /qeme=nCOII
CDSs <1..>663

/gene="COII"
fcodon start=1
/transl table=5
/product="cytochrome oxidase subunit II™
/protein id="ARZ72903.1"
/db_xref;"GI:TESQSQQG"
Jtran=lation="MSTWANLGLODSSSPLMEQLIFFHDHALMILVMITVLVGYLMFT
LFFNEYVHRYLLHGQTIEIIWIILPAIILLFIAFPSLRLLYLLDEINEPSVILEATIGH
OWYWSYEYSDFNNVEFDSYMIPTNELPVDGFRLLDVDHNEVVLPMNSQIRILVITAADVE
HSWIVPALGVEVDGTPGRLNQTNFLINRPGLEFYGQCSEICGANHSFMPIVIESIPVNY
FIE"
CRIGIN
1 atgtcaacat gagcaaattt aggtttacaa gatagttctt ctccattaat agaacaatta

61 attttttittc atgatcatgc attaataatt ttagtaataa ttacagtatt agtcocggatat

121 ttaatgttta cattattttt taataaatat gttaatcgtt atttattaca tggacaaaca

131 attgaaatta tttgaactat tttacctgca attattttat tattcattge tttcoccttet

241 ttacgattat tatacttatt agatgaaatt aatgaaccat cagtaacttt aaaggctatt

301 ggtcatcaat gatattgaag ttatgaatat tcagatttta ataatgttga atttgattcot



How To [v] ICBI SignIn

Nucleotide Nucleotide  ~ | search |

Limits Advanced Help
Display Settings: [v] FASTA Send: Change region shown =
Musca domestica cytochrome oxidase subunit Il (COIl) gene, partial cds; mitochondrial S ——— -
GenBank: DQ133110.1
GenBank Graphics PopSet

>l 72398995 |gb | DQ1l33110.1| Musca domestica cytochrome oxidase subunit ITI (COII) Analyze this sequence
gene, partial cds; mitochondrial Run BLAST
ATGTCARCATGAGCARATTTAGETITACAAGATAGTTCTICTCCATTALATAGRACARTTARTTTTITIIC Pick Primers
ATGATCATGCATTAATAATTTTAGTARTAATTACAGTATTAGTCGGATATTTAATGTTTACATTATTTTIT
T AT R TATGTT A ATCGT TATTTAT TACAT GEACAR ACA A TTGARATTATTTGAACTATTTTACCTGCR
ATTATITIATTATICATTGCTITCCCTICTITTACGATTATTATACTTATTAGATGARATTARTGAACCAT
CAGTAACTTT AR A GECTATTGGT CATCA AT GAT AT TGARGTTATGAATATTCAGATTTTAATAATGTTIGR
ATTTGRTITCTTATATAATTCCTACARATGRAATTACCAGTAGRCGGATTTCGTITTATTAGATGTAGATART Related information -
CGAGTAGTTTTACCART AR A TTCTCARATTCGRATTTTAGTRARCTGCTGCTGATGTAATTCATTCATGRA
CTIGTTCCTGCTTTAGGTGT AR GGTTGATGGTACTCCTGETCGTCTARATCARACTAATTTCTTAATTAR

Find in this Sequence

Related Sequences

TCGACCAGGTTTATTCTATGGACAATGT TCAGARATTTGTGGAGCTARTCATAGTTTTATACCAATTGTA PopSet
ATTGAAAGTATTCCTGTAAATTATTTITATTAAG Protein

FPubMed

Taxonomy

Recent activity =

Turn Off Clear

Musca domestica cytochrome oxidase subunit
Il {COll) gene, partial cds; mitochon... Hudeatide

q Musca domestica mitochondrial (188)
Muclectide

Q Musca domestica (1272)



BLAST

http://Iblast.ncbi.nim.nih.gov/Blast.cgi

-

i ®
— BLAST

Home Recent Results Saved Strategies Help

» NCEI/ BLAST Home

BLAST finds regions of similarity between biological sequences. more..

Your Recent Results MNew!

Nucleotide Sequence (1495 let...

[ digning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. _Go)

BLAST Assembled RefSeq Genomes News
Choose a species genome to search, or list all genomic BLAST databases. SOAP BLAST
o0 Human o QOryza sativa o Gallus gallus AS(?AP based BLAST service is
o Mouse o Bos taurus o Pan troglodytes available.
o Rat o Danio rerio o Microbes Mon, 18 Jul 2011 08:00:00 EST
o Arabidopsis thaliana o Drosophila melanogaster o Apis mellifera More BLAST news...
Basic BLAST
Choose a BLAST program to run. Tip of the Day

Use Genomic BLAST to see the
Search a nucleotide database using a nucleotide query genomic context
Algonithms: blastn, megablast, discontiguous megablast

nucleotide blast

If you are interested in the evolution of a
Search protein database using a protein query particular gene or gene famity it is often
Algonithms: blastp, psi-blast, phi-blast intetesting to examine the intro-exon
structure even across species.

protein blast

blastx | Search protein database using a translated nucleotide query
More tips...

tblastn | Search translated nucleotide database using a protein query

tblastx | Search translated nucleotide database using a translated nucleotide query



BLAST®

Home  Recent Results  Saved Strategies  Help

» NCEI/ ELAST/ blastn suite

blastn | blastp | blastx | tblastn | tblastx |

Al ASTM nranrame caarch nurlantida dstahacae ueinm 2 nuclantida Auans mara Reset nane  Annkmark

Other reports: #Search Summary [Taxonomy reports] [Distance tree of results

¥ Graphic Summary

Nistributinn of 100 Rlast Hite nn the Quary Sannanrs &

¥ Descriptions
Legend for links to other resources: [ unicene 3 ce0 [E Gene A structure [ Map Viewer Bd pubChem BioAssay
Sequences producing significant alignments:

Accession Description s'%e % cogﬂ o 7 @ i:el:t Links
50465784.1  Musca domestica cytochrome oxidase subunit I (COI) gene, partial cr 2761 2761 100% 0.0 100%
AB479525.1  Musca domestica mitochondrial COI gene for cytochrome oxidase sub 2750 2750 100% 0.0 99%
AB4795258.1  Musca domestica mitochondrial COI gene for cytochrome oxidase sub 2750 2750 100% 0.0 99%
AY526196.1 Musca domestica tRNA-Tyr gene, partial sequence; and cytochrome 2750 2750 100% 0.0 99%
EU154477.1  Musca domestica mitochondrion, partial genome 2739 2739 100% 0.0 99%
EUB276%6.1  Musca conducens cytochrome oxidase subunit I (COI) gene, partial c 2344 2244 99% 0.0 93%
EUG27654.1 Musca asiatica cytochrome oxidase subunit I (COI) gene, partial cds; 2222 2232 99% 0.0 93%
EUB27693.1  Musca sorbens cytochrome oxidase subunit I (COI) gene, partial cds; 2222 2222 99% 0.0 93%
EUB27700.1  Musca larvipara cytochrome oxidase subunit I (COI) gene, partial cds 2206 2206 99% 0.0 93%
EUG27698.1 Musca confiscata cytochrome oxidase subunit I {COI) gene, partial c 2178 2178 99% 0.0 92%
AB479530.1  Musca crassirostris mitochondrial COI gene for cytochrome oxidase s 2167 2167 99% 0.0 92%
AB479531.1 Musca crassirostris mitochondrial COI gene for cytochrome oxidase st 2161 2161 99% 0.0 92%
EUB27701.1  Musca convexifrons cytochrome oxidase subunit I (COI) gene, partial 2156 2156 99% 0.0 92%
EU627702.1  Musca formosana cytochrome oxidase subunit I (COI) gene, partial c 2089 2089 9%% 0.0 91%
AB479533.1  Musca bezzii mitochondrial COI gene for cytochrome oxidase subunit 2061 2061 99% 0.0 91%
EUB27685.1  Musca crassirostris cytochrome oxidase subunit I (COI) gene, partial 2056 2056 99% 0.0 91%
AB478532.1  Musca bezzii mitochondrial COI gene for cytochrome oxidase subunit 2056 2056 9%% 0.0 91%
EUS15009.1  Musca domestica isolate JIA-A-1 cytochrome oxidase subunit I (COI) 2049 2049 74% 0.0 100%
EUG27699.1 Musca inferior cytochrome oxidase subunit I (COI) gene, partial cds; 2045 2045 99% 0.0 91%
EUS14958.1 Musca domestica isolate jia21l cytochrome oxidase subunit I (COI) ge 2045 2045 4% 0.0 100%
EUS14993.1 Musca domestica isolate jial4 cytochrome oxidase subunit I (COI) ge 2043 2043 73% 0.0 100%
FlIR14007 1 Biirm= Aamactie= ical=ata 30012 Auknckhrrama Avid=aecs codhaomidE T O0OTY Am n34q n3q TReL nn 1nnes



FLY TREE

2004-2008, 30 mil. USD, 649 taxonu, desitky tisic bp

FLYTREE

Assembling the Diptera Tree of Life

FLYTREE indi e Fly Tree of Life - The Poster!

Introduction Latest FLYTREE News:
About this Grant Map of the Fly Tree of Life Published!
About & Contact Us view all recent posts

Opportunities Rediscovering World's Rarest Fly

Features

About Flies With over 158,000 described
Pictures spedies, flies (the insect order
Fly Morphology Diptera), are among the most

diverse groups of living organisms

Fly Nomenclature
on the planet.

Species Highlights

Phylogeny This diversity transcends simple

Publications & Products spedies numbers and is

D demonstrated in the great breadth

News of morphological, ecological, and
behavioral variation found in the
group.

Press Releases
Talking About Flies

Flies have a deep evolutionary
Buzz About Flies history that extends back to the
Additional Buzz Permian Period, over 250 milion

s
Ninknen Aen years ago. g (g
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Diptera.org

EDIT Diptera

Torvrn ok 1

/fwnanw.cals.ncsu.edu/entomology/fwiegmann/

FLYTREE

Builders of the Dipteran Tree...
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Fylogeneticke analyzy

Fylogeneticky strom — hypotéza, ktera vznikla co nejlepsim
odhadem na zaklade omezeného zdroje informaci

Metody FA — dva pristupy

1. Algoritmus — jde pfimo k vysledku, co je jediny strom (odpada
srovnani vzajemné si konkurujicich stromu) — metody
shlukoveé analyzy (UPGMA), Neighbour-joining (NJ) — obé
vyuzivaji data vzdalenosti (distance)

2. Kritérium optimalnosti — dva kroky — definovani kritéria, podle
ktereho je hodnocen kazdy strom urcCitym skore, které se
pouzije k naslednému srovnani vSech stromu

- pouziti specifickeho algoritmu
pro vypocet funkce (kriterium optimalnosti) a pro ziskani
stromu s nejlepsi hodnotou této funkce



Jaka by meéla vybrana metoda byt?

Vykonnost — ,tempus fugit” nebo ,time is money”
pomoc — heuristické metody hledani v pripade vyssiho
poctu taxonu ¢€i znaku

Sila — kolik dat musime shromazdit, aby byly vysledky spravné

Konzistence — s pridavanim dalSich znakl spéjeme k spravnému vysledku

Robustnost — do jakej miry vedou drobné odchylky od vstupnych
predpokladu k nespravnym zavérim

Falzifikovatelnost — urCeni nevhodnosti modelu na zakladé odchylky
od predpokladu

IDEALNIi METODA NEEXISTUJE...




Metoda maximalni parsimonie —
uspornosti (MP)

Jedna z nejpouzivanéjsich metod - rychla, jednoducha
preferuje jednodusi hypotézy pred slozitéjSimi (Siroka filozoficka
platnost), tzn. vybere moznost (strom) s minimalnim pocCtem
evolucnich kroku nutnych k vysvétleni vstupnich dat

Ne vSechny znaky jsou pouzitelné, parsimony - informative

-+

Dobra pochopitelnost, jednoduchost, rychlost, nizky pocet
predpokladu (predpoklada, ze jakakoli evoluéni zména je
vzacna, takze MP strom se da povazovat za nejlepsi odhad
skutecné evoluce)

Nekonzistentnost, pfitazlivost dlouhych vétvi (LBA)



Metoda maximalini
pravdepodobnosti (Maximum
likelihood, ML)

- posuzuji se jednotlive hypotezy o evolucni historii
zkoumanych taxonu z hlediska pravdépodobnosti, Ze jsou
v souladu se ziskanymi daty, vysledek — maximalne

pravdepodobny odhad
Tfi soucasti - vstupné data
evoluéni model
fylogeneticky strom s topologii i délkou vetvi

..|.
Nizka nachylnost’ k chybé, robustnost vuci odchylkam

Vysoka vypocetni narocnost



Bayesian inference

VypocCet pravdépodobnosti na zakladé specifikovaného
modelu a na zaklade toho, co jsme o charakteru dat zjistili

Zaklad — strom s danou topologii a delkami vetvi, model
nukleotidovych substituci a rozlozeni substitucnich
frekvenci mezi jednotlivymi nukleotidy

Princip pristupu jako u ML

VYHODY — mensi ¢asova naro¢nost, strom zohledniuijici

fylogeneticky signal v datasetu, moznost pouzit i pro
smiseny dataset




Distancni metody

Zalozeneé na podobnostech (vzdalenostech, rozdilech)

Poznani skutec¢né evolucni vzdalenosti mezi vsemi
Cleny studovaného souboru taxonu umozriuje velmi
lehkou rekonstrukci evolucni historie téchto taxonu

Opakované zmeény

jednoho znaku — - —
korigované distance (jako e I —
u pravdépodobnosti) )

Observed
-__difference

Nekorigovana vzdalenost
— p-distance

Korekce: JC, F81, K2P, }
F84, GTR Time

Sequence difference




Predpfiprava®©

Uprava sekvenci (Sequencher)

Vytvoreni alignmentu (MEGA) - .fas, .nex
Analyza MP (Paup)

Analyza NJ (Paup, MEGA)

Vytvoreni souboru pro MrModeltest (PAUP)
MrModeltest

Priprava souboru pro MrBayes

Ukazka prace s SequenceMatrix pro velké
datasety



