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Dva pohledy genomiky

 Vertikalni: kompletné genomy,

hluboke, ale omezené informace
* nékolik druhu a jedincu
 Uspesne ukonceno u Cloveka,
Drosophlly a nekterych plodin

Horizontalni: kratké cilené sekvence,

plytké, ale Siroke informace
 mnoho druhu a jedincu
* napr. DNA barcoding



Historicke vyzvy

* Problemy s konceptem druhu a jeho
aplikacemi

* Problémy s druhovou identifikaci

« System znaku — morfologie, genetika, atd.
» Pristup k existujicim informacim

e Snizovani odbornosti

e Snizovani dostupnych sluzeb

 Genomika a Internet nabizi nové moznosti




Asoclace vyvojovych stadii,
zpracovanych c¢asti a dimorfickych
pohlavi
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Systém caroveho kodu

 DNA barcode je kratka genova
sekvence standardizované
c¢asti genomu pouzita k
druhove identifikaci
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Interné ID pro vSechny organizmy na Zemi




Priklad: Afri €ti motyli

e Tvori species komplexy

o Jejich parazitoidi (Tachinidae) také

(Dittrich et al 2006)

e Leguminivora ptychora na lusténinach je
také species komplex

« Ale nékteri skudci jsou Siroko rozsirenti,
napr. Spoladea recurvalis a Maruca
vitrata
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Rychlé a efektivni

« Celed Sphingidae — vzorky 49 druh( za 6
meésicu (témér kompletni lokalni fauna)

 DNA barcoding rozlisil druhy jak v
lokalnim, tak v globalnim meéfritku

o Mistni knihovny muzou byt rychle
srovnany a prispet ke globalnim
knihovham



Jak Barcoding funguje

Tvorba referencni knihovny:

e Spravné urceny jedinec (vouchers)
o Vzorek tkdné

 DNA extrakce, PCR amplifikace
 DNA sekvenovani

e Odeslani dat do GenBanku

Pouziti referencni knihovny :

* Neurcene druhy

o Tkan, DNA, sekvenovani

e Srovnani s referencnimi sekvencemi



Jak se to vSe deje od jedince pres
sekvenci po druh?
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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 CBOLuU: uvést DNA
Barcoding jako globalni standard

. 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 spolec¢nostmi
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ropojeni GenBanku s vouchery

Registry of Biological Repositories

Institutional Acronyms and Collections Codes

Mon-institutio

On This Page.

Institution T

Searching datafields

Search by Sorting columins

or Institution Name Acrorymm or Location Alpheget indx

search “Status column
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Globalni projekty CBOL

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

e All Birds Barcoding Initiative (ABBI) - 10 000
druhu dor. 2010

e Tephritidae — 2 000 skudcu/prospésnych
druhu do r. 2008

o« Komary - 3 300 druhu do r. 2008

e Ohrozené druhy

 Trees of the world



Staré a nove techniky

« CBOL stavi na sou€asnych taxonomickych
poznatcich

» Sequence knihovny zalozeny na voucher jedincich,
co déla védu opakovatelnou a testovatelnou

» VVoucher jedince propojuji historické, soucasne a
budouci vyzkum

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



DNA Taxon omie — pomoc p Fi reseni

problému nebo vnaseni chaosu?

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

dvoukfidlych
V soucasnosti — ca. 153 000 popsanych druhu dipter — méné nez 1% je
zafazeno do ,Barcoding procesu*

COI nevhodny pro odliSeni blizkych druhu

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

Fylogeneticka rekonstrukce pribuzenskych vztaht — mozné rfeSeni —
multigenovy p Fistup

Svétové sbirky hmyzu — nemoznost pouzit material pro analyzy - PROBLEM

Taxonomie zalozena vyluéné/prevazné na DNA analyze — zkresleny pohled



GenBank

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

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

Verohodnost sekvenci vysSi nez v
databazich CBOLu

Soucasti je BLAST - ,multialign tool*




Search results for: Insect

Results by database

Results found in 33 databases

Literature

Bookshelf
MeSH

NLM Catalog
PubMed

PubMed Central

Genomes

Assembly
BioCollections
BioProject
BioSample
Genome
Nucleotide
Probe

SRA

Taxonomy

Genes

Gene

GEO DataSets
GEO Profiles
HomoloGene

PopSet

Genetics

ClinVar
dbGaP
dbSNP
dbVar
GTR
MedGen

OMIM

Po zadani hesla — Insect...

Proteins

Conserved Domains
Identical Protein Groups
Protein

Protein Clusters

Sparcle

Structure

Chemicals

BioSystems
PubChem BioAssay
PubChem Compound

PubChem Substance
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BLAST

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

andritoth ~ MyMNCBI  Sign Qut

m) U.S. National Library of Medicine NCBI National Center for Biotechnology Information

2 Home Recent Results Saved Strategies  Help

BLAST

Basic Local Alignment Search Tool
End of updates for BLAST+ version 4 databases (dbva)

BLAST finds regions of similarity between biological sequences. The program Start moving to the new version 5 databases!
compares nucleotide or protein sequences to sequence databases and =
calculates the statistical significance. Learn more Fri, 27 Sep 2019 16:00:00 EST B\ More BLAST fiews...

Web BLAST

| |

BLAST Genomes

Human Mouse Rat Microbes
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FLY TREE

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

FLYTREE

Assembling the Diptera Tree of Life

FLYTREE Finding The Fly Tree of Life - The Poster!

Introduction Latest FLYTREE News:
About this Grant P
About & Contact Us view all recent posts

Opportunities Rediscovering World's Rarest Fly

Features

About Fies 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.

Spedcies Highlights

Phylogeny This diversity transcends simple

Pubfications & Products spedies numbers and i
demonstrated in the great breadth

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

Talking About Flies
— Flies have a deep evolutionary

Buzz About Flies history that extends back to the
Additional Buzz Permian Period, over 250 milion
e years ago.
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Uprava sekvenci (alignment) - MEGA v. 10
vs MAFFT

Data Edit Search Alignment Web Seguencer Display Help
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MAFFT v. 7 (https://mafft.cbrc.jp/alignment/server/)

] MAFFT alignment and NI/ UF X

<) ¢ @

S https://www.phylo.or.. & Gmail i iDMNES.cz - zpravy, kter... E Blesk.cz - zpravy, cele.. F: GenBank Home [ MAFFT alignment and... :-j BLAST: Basic Local Ali... ? Cipres Science Gatewa... »
<7t GLAIST
Multiple alignment program for amine acid or nucleotide sequences

Download version

B @& || Q vhiedat v+ 09 » =

For a large number of short sequences, try an experimental service.

Mac 0§ X
Windows Experimental service for aligning raw reads (2019 /Aug) Newd L
I
S_mux Memory usage is more strictly restricted than before, in order to make the service more stable (2019/Aug/29).
ource

= . If your job is unexpectedly terminated with an error message, "Cannot allocate .." or "Allocation error ..7, then let us know.
Online version

Alignment
mafft —-add Multiple sequence alignment and NJ / UPGMA phylogeny
Merge )
Phylogeny =
Rough tree il

Meiits | limitaiicns Paste protein or DNA sequences in fasta format. Example

Algerithms
Tips
Benchmarks
Feedback

orupload a plain text file: metl.fas

] uUse DASH to add homologous structures (protein only) MNew! 2018/Dec/23
& Quput original plus DASH sequences Output original sequences only
7] Give structural alignment(s)

1 Allow unusual symbols (Selenocysteine "U”, Inosine "i", non-alphabetical characters, etc.) Help

UPPERCASE / lowercase:

) same as input

Amino acid — UPPERCASE |/ Nucleotide — lowercase

Direction of nudeotide sequences: Help

@ same as input



MAFFT v. 7 (https://mafft.cbrc.jp/alignment/server/)

Multiple sequence alignment | X |

« - C @ O & (mafft.cbrejp/alignm e kg v O @ » =
S https:/fwww.phylo.or.. & Gmail i iDMNES.cz — zpravy, kter... B Blesk.cz - zpravy, cele... 2= GenBank Home [ MAFFT alignment and... :j BLAST: Basic Local Ali... ‘F Cipres Science Gatewa... »
LAST hits {(score>39) between Clustal format | Fasta format | MAFFT result | View | Tree | Refine dataset | Return to home

the top sequence and the

others. View

Open all plots | Reformat | to GCG, PHYLIP, MSF, NEXUS, uppercase/lowercase, etc. with Readseq

= GUIDANCE2 | computes the residue-wise confidence scores and extracts well-aligned residues.

| Refine dataset
Phylegenetic tree

MAFFT-L-INS-i Result

4 CLUSTAL format alignment by MAFFT (¥7.452)

o L Agl COIa nnnonnnnnnGCTGAATAGTGGETACTTCCCTAAGRATTCTAATTCGTGCCGAATTAGGA

. Rl COIa GEIGCATGAGC T GEARATAGCTGEAACTICTATAAGRATTTTAATTCGARACAGRATTAGG

- A2 COIa GEAGCGTGAGCAGGEATAGT GEETACATCCATAAGRATTCTAATTCGRACT GRATTAGGA

B3 COIa GGAGCATGAGCAGGARTAGCAGCTACATCARTAAGARTTCTAATTCGAACAGARTTAGGT

R4 COIa GGAGCATGAGCAGGAATAGCTGETACATCARTAAGRAATTCTTATTCGRACAGRATTAGGE

RE COIa GEAGCTTGAGCAGGAATAGCGGEAACTTCARTAAGAATTCTAATTCGRAACT GARTTAGGET

. RS9 COIa GGAGCATGRAGCAGGAATAGCTGETACATCARTAAGRAATCCTTATTCGRACAGRAATTAGGR
Al0 COIa GGAGCATGAGCAGGAATAGCCGEAACATCTATAAGAATTCTTATTCGRACAGARTTGGET

: Al3:COIa GGAGCATGAGCAGGAATAGCAGGTACATCARTAAGAATTCTTATTCGRAACAGARTTAGET

7 Rl14 COIa GGAGCATGAGCAGGAATAGCTGETACATCARTAAGRAATTCTTATCCGRACAGRATTAGGE

Be careful if there are blue R15 COIa GEAGCTTGAGCTGEARATAGCTGEAACATCARTAAGRAATTTTAATCCGRACAGRAATTAGGA
li By default. MAFFT Rle COIa GGEAGCATGAGCAGGARTAGCAGGAACTTCAATAAGAATTCTTATTCGAACAGAATTGGGT
nes. By : A17 COI_AJA GEAGCATGAGCAGGAATAGTTEGAACTTCARTARGARTTCTTATTCGAACTGAATTAGET
considers similarities in L18 COIa nnnnonnnonnonnnnnnnnnnGAACTTCARTARGRATTCTTATTCGARCAGAATTAGET
forward strands (red) only, but 219 cOIa GGAGCATGAGCAGGAATAGTAGGGACTTCARTAAGAATTCTTATTCGAACTGAATTAGET
ignores similarities in reverse A20:COIa NNNNNNNNNNN NN NN NN AN NN NNNONINNONNNNNNNONNINNNNONNNNN
strands (blue). If blue lines are :g;_COIa GETGCTTGAGCAGGAATAGTTGEAACTTCATTAAGAATTTTAATTCGAGCAGARTTAGGET
N N nnnnnonnnonnonnnnnnoNnonnNOnNoOnNnNoOonoOnoNnonononononnnononnonnnnnnnnnnn

?een around diagonal regions L24 COIa nonnnnononnnonnnononoonnnnonnnnnn T TAAGAATTCTAATTCGAATAGARATTAGET
in the plots above, try the 425 COIa GGAGCTTGAGCAGGAATAGCTGETACATCAATAAGAATTCTTATTCGAACAGAATTGGGT
Adjust direction” option in the 226 _COIa GEAGCATGAGCAGGAATAGCAGETACATCARTAAGAATTCTAATTCGAACAGARTTAGGT
input page. R27 _COIa GGAGCTTGAGCAGGAATAGCAGGAACTTCARTAAGAATTCTAATTCGRAACTGARTTAGGET
AZE COIa GEAGCATGAGCAGGAATAGCTGETACATCTATAAGRATTCTTATTCGRACAGRAATTAGGA

Also note that MAFFT does not B29 NN NN NN NN NN NN AN NN NNNNANNNNONNNONNNONNNNNNNN
assume genomic 231 COIa GEAGCATGAGCAGGTATAGCAGGAACATCARTAAGAATTCTTATTCGAACTGARTTAGGT
rearrangements. R32 COIa GEAGCGTGEECAGGARATAGCCGEAACATCARTAAGAATTCTTATTCGRAACAGARTTGGET
R33_COIa GGAGCTTGAGCAGGAATAGCTGETACATCARTAAGAATTCTTATCCGRACAGARTTAGGET

R43 COIa nonnnonnnnonnnonnnnCTGEAACATCTATAAGAATTTTAATTCGRAACTGAATTAGGC

R44 COIa nnnGECTGAGCT GEARTAGCT GEAACATCTATAAGRATTTTAATTCGRAACT GRATTAGGT

R45 COIa GGAGCATGAGCAGGAATAGCAGGAACTTCARTAAGTATICTTATTCGRAACAGARTTAGGET

R46_COIa GGEAGCATGAGCAGGARTAGCAGGAACTTCAATAAGAATTCTTATTCGAACCGAATTAGGT

R4T7 COIa R OK GGAGCATGRAGCAGGAATAGCAGGAACTTCARTAAGAATTCTTATTCGRACAGARTTAGGET

R4 COIa GGAGCATGAGCTGEARTAGCCGEAACGTCGATAAGRATTCTTATTCGRACAGRATTAGGT

R49 COIa F OK nonnnonnnnonnnonnnnCAGETACATCARTAAGAATTCTTATTCGRAACTGAATTAGGA

A50_COIa GGAGCATGGGCAGGRARTAGCAGGRACTTCARTAAGRAATTCTTATTCGRACTGRATTAGST

RE51 COIa GGAGCATGEECAGGAATAGCT GEAACATCARTAAGAATTCTTATTCGRAACAGARTTAGGET

R52 COIa GGEGCATGEECAGGARATAGCCGEAACATCARTAAGAATTCTTATTCGRAACAGARTTGGET

AS3 COIa GGAGCATGAGCAGGAATAGCTGEAACATCARTAAGAATTCTTATTCGRAACT GARTTAGGET

AraT AT PR R TR R R R TR MR R R TR R TR R R TSI R TR R T R TR e



Alignment proveden v MAFFTu, exportovan zpét do MEGA

#

M

Data Edit Search Alignr Web  Sequencer Display Help

D EY[ =&

W L BN Y I

DNASequences | Ty Pratein Sequences |

Species/Abb | Group Name |
1. AB1_COla c EFEcH
2.A1_COla B

3.A2_COla

4.3 COla

5. A4_COla

6. AB_COla
7.A9_COla

8. A10_COla

9. A13_COla

10. A14_COla
11. A15_COla
12. A16_COla

13. A17_COI_AJA
14. A18_COla
15. A19_COla
16. AZ0_COla
17.A21_COla
18.A23

19. A24_COla
20. A25_COla
21. A26_COla
22 A27_COla
23. A28_COla
24. 420

25 A31_COla
26.A32_COla
27. A33_COla
28. A43_COla
29. Ad4_COla

30. A45_COla
31. Ad6_COla
32. A47_COla_R_OK
33.A48_COla
34, A49_COla_F_OK
35. A50_COla
36 A51_COla
37. A52_COla
38.A53_COla
39.A54 COla
40. A55_COla
41. A56

42 A57_COla

43 A58_LCO_OK

' wio Gaps




Proteinova translace pro ovéreni spravnosti ¢teciho ramce

Dats Edit Search Alignment Web Sequencer Display Help

D BY| TRH WY 8l o RYBXH[(BREB| o ANRN]
'DNASequences | Translated Protein Sequences

Species/Abbrv |Group Name A
1. AB1_COla E{]???IW.IILII|.|§AILIH§IAL|III]|vl\r|v.AHAFvutFFMVMQIM|.lFlIILV§LMLIAE.MﬁF§J
2 A1_COla BrlABnABTSHE L IRFIELEHPEAL 1 BODE YNV I VEAHAFVMIFFMVMP I NI BEFENMLvPLMLBAPBMAF]
3.A2_COla lala.mvlllu. LIRTELBHPEAL 1 BBDE  YMvIVEAHAFVMIFFMVMP I M I BEFENMLVELMLEARPBMAF)
4.A3_COla EAfABVABTEVE I L REELEHPBAL 1BEDE ! YNV I VEAHAFVMIFFMVME I M I BEFENNLVELMLEBAPBMAF]
5.A4_COla BrlABuABHEME ) L REELEHPEAL 1 BEDE! YRV I VEAHAFYMIFFMVME 1N I BEFENBELVPLMLEBAPBMAF]
6.A8_COla B lABuABTEVWE I L REELEHPE EBBE YNV I vEAHAFVMIFFMVMR 1M I BEFENELVPLMLBAPBMAF]
7.A9_COla EBANABMABTEME L g.]:_'ng.a LiEBBE yNvIvEAHAFVvMiFFUVMPR I M I BEFENNLvEPLMLEARPBMAF]
8.A10_COla BN ABuABTEME L REELBHPEAL 1 BEDE YNV I VEAHAFVMIFFMVMP I NI EEFENEL 1 PLMLBAPBMAF
9.A13_COla B rWABnABEEWE L REELEHPEAL 1BEDRA! YRV I VEAHAFVMIFFMVMP IM I BEFENBLVPLMLBAPBMAF
10.A14_COla BalABuABEEvE L REELEBHPEAL 1 BEBE! vHv I vEAHAFVMIFFMVME (M I BEFENELvELMLBARPBMAF
11.A15_COla BAalABuABEEME L REELBHPEAL 1 BEDE yNv I vEAHAFVMIFFUVMP I M I BEFENELVELMLEBAPBMAF
12. A16_COla BAlABuABEEME L REELEHPEAL 1 EEDE! YNV I VEAHAFVMIFFMVMP I M I BEFENELVELMLEAPBMAF
13.A17_COI_AJA ErlABuvEREME L REELEHPEAL 1 BEBE! YNV I VEAHAFVMIFFMVMP 1N I BEFENBLVPLMLEBAPBMAF
14. A18_COla 2222272727 BBMEB I L 1 REELEHPEAL |BEBE! YRV I VEAHAFVYMIFFMVMR 1M I BEFENML vPELMLBARPBMAF
15.A19_COla ErWHAEvwVEREWE ' L 1 REELEHPEAL 1 EBBE YNV I VBAHAFVMIFFMVMP I W I BEFENNLVELMLBAPBMAF
16.420_COla 222222222722292222222222222 IYBvIvEaHAFVMIFFMVMB I M I BEFENNLvELMLEARPBMAF]
17. A21_COla EAlABvVETSELE L RAELEHPEAL EBDE! YHV I VEAHAFVMIFFUVME I M I BEFENNLVELMLEBAPBMAF]
13.A23 7727272727722727727222727%272222722%2222277%2722°27272272%22727272272272227%22°22722%22°27272%2°%227%"
19.A24_COla 2222222222 L@ I L IRMELEHPEAL | BEEE YV I vErHarvm I FruvMP I n I BEFENEL vELnLBARBMAF]
20. A25_COla EalABuABEEuE L1 EllLlHﬁlA L | 'llll Ylv IVEAHAFVMIFFMVME I M I BEFEBNNLVPLMLBARBMAF)
21.A26_COla B rlABnABTEME I L IR VIVEAHAFVMIFFMVME I M I BEBFENMLVELMLEARBMAF]
22. A27_COla .alalmalllml:u" L.Hﬁ.AL!l ]1vlv|v.aH'AvaFFMnglMll.F.l.LvﬁLMLlaﬁlMAFQ
23. A28_COla BrWAEmABEEVE ) L I RTELEBHPEAL | BEBE YNV I VEAHAFVMIFFMVMP I M BEFENWLVPLMLBARBMAF)
24, A20 e M T B e D T S L T T R S B O B R T S TR TR S B B 16 N B MO 5 T TR M O AR R TR B T N TR S D B T TR T S T R B R B S S R R T N T
25. A31_COla ErliABuAETEvE L REELEHEEAL 1 EEEE YRV I vVEAHAFVMIFFMVME I M I BEFENELVvPLNLEBAPBMAF]
26. A32_COla B lABVABEEVE L ] IVEAHAFVMIFFMVME I v I BEFENENL vPLuLEARPBMAF]
27 A33_COla lnlaluall.ulsl. IVEAHAFVMIFFMVME I W I BEFENMLVvPLMLEARBMAF]
28. A43_COla 7227227772 nEIL IVEAHAFVMIFFMVME 1M I BEFBNNLVELMLEAPBMAF)
29. Ad4_COla EEABvABTEENE I L |v.m-msvmFFmvuglu|]lFll|Lv§LMLIAEIMAFi
30. A45_COla BrWABuABTEME L IVEAHAFVYMIFFMVME 1M I BEFENBELVPLMLEAPBMAF]
31.A46_COla B W AgunABEENE L IVIBAHAFVMIFFMVMP I M BEFENMLVPLMLBAPBMAF)
32. A47_COla_R_OK EANABvMABTSEME I L I REELEHPE EPpE yMv I vEAHAFVMIFFMVME Iv I BEFENMLVELMLEBARPBMAF]
33.A48_COla BN B ABTEnE LI RE nglaL|.l|]nvlv|leHavaFFuvuglm]lFlllLuﬁLuLlaglmas
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Fylogeneticke analyzy

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

Metody FA — dva pfistupy

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

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

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



Jaka by m éla vybrana metoda byt?

Vykonnost — ,tempus fugit* nebo ,time is money*
pomoc — heuristické metody hledani v pripade vyssiho
poctu taxonu Ci znaku

Sila — kolik dat musime shromazdit, aby byly vysledky spravneée

Konzistence — s pridavanim dalSich znaku spéjeme k spravnému vysledku

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

Falzifikovatelnost — ur€eni nevhodnosti modelu na zakladé odchylky
od predpokladu

IDEALNI 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 poctem
evolucnich krokd nutnych k vysvétleni vstupnich dat

Ne vSechny znaky jsou pouzitelne, parsimony - informative

-+

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

Nekonzistentnost, pfitazlivost dlouhych vétvi (LBA)



Metoda maximalni
pravd epodobnosti (Maximum
likelihood, ML)

- posuzuji se jednotlivé hypotézy o evolucni histori
zkoumanych taxonu z hlediska pravdépodobnosti, ze jsou
v souladu se ziskanymi daty, vysledek — maximalné
pravdépodobny odhad

Tfi soucasti - vstupné data

evoluc¢ni model

fylogeneticky strom s topologii i délkou vetvi
+

Nizka nachylnost k chybé, robustnost vuci odchylkam

Vysoka vypocetni narocnost pfri validaci vetvi



Bayesian inference

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

Zaklad — strom s danou topologii a délkami vétvi, model
nukleotidovych substituci a rozlozeni substitu¢nich
frekvenci mezi jednotlivymi nukleotidy

Princip pfistupu jako u ML

VYHODY — mensi ¢asova narocnost, strom zohlednujici

fvlogeneticky signal v datasetu, moznost pouzit i pro
smiseny dataset




Distan €éni metody

Zalozené na podobnostech (vzdalenostech, rozdilech)

Poznani skutec¢né evoluc¢ni vzdalenosti mezi vSemi
Cleny studovaného souboru taxonu umozniuje velmi
lehkou rekonstrukci evoluc¢ni historie téchto taxonu

Opakovane zmeény
jednoho znaku —
korigované distance (jako
u pravdepodobnosti)

Nekorigovana vzdalenost
— p-distance

Korekce: JC, F81, K2P,
F84, GTR

Sequence difference

Expected difference
NG L I ‘Correction’
- o

Observed
_rdifferencg

Time



Predpfriprava ©

Uprava sekvenci (Sequencher v4.8)
Vytvoreni alignmentu (MEGA) - .fas, .nex
Alignment v MAFFTU

Analyza MP (Paup)

Analyza NJ (Paup, MEGA)

Vytvoreni souboru pro MrModeltest (PAUP)
MrModeltest

Priprava souboru pro MrBayes a ML (RAXML vs
GARLI)

Vyuzivani portalu CIPRES



