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Zasady odbéru vzorku
pro izolaci nukleovych kyselin viru

Druhy vzorku (tkani):

e krev

e trus / stolice

* moc B

* sliny T
* stery ol

e organy (slezina, ledviny, jatra, plice, srdce, mozek)

V humanni mediciné:
- krev

- stolice

- stéry

U zvirat:

- krev

- trus

- organy (postmortalné)



Zasady odbéru vzorku
pro izolaci nukleovych kyselin virt

Obecné zasady odbéru vzorku pro izolaci NK virG:

- vzorky co nejcerstvéjsi
in vivo — neni problém
post mortem — co nejdrive
- v€asné zpracovani (krev na sérum — co nejdrive) ¢i fixace/konzervace
- sterilni odbér (sterilni nastroje, sterilni zkumavky,
pripadné prostredi flowboxu)
- pouziti rukavic (vzdy), pripadné respiratoru

- (biohazard boxy)



Zasady odbéru vzorku
pro izolaci nukleovych kyselin virt

Krevni sérum:

- odbér plné Zilni krve, jeji vysrazeni a centrifugace

- centrifugace 5-10 min pfi 1500 otackach/min

- odebrat sérum (tj. Zlutavou tekutinu vylou¢enou na povrch)

- umisténi séra do sterilni mikrozkumavky a zamrazeni

— odstranéni krevnich elementq, fibrinogenu, a vétsSiny koagulaénich faktord
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Organy a zasady jejich odbéru
(Mus musculus)

a) thymus

b) heart

c) lungs

d) diaphragm

e) liver

f) small intestines
g) cecum

h) urinary bladder

Sterilné vyjmout: 1. slezina, 2. ledviny, 3. jatra, 4. srdce, 5. plice, 6. mozek




Média pro fixaci vzorku tkani pro virovou diagnostiku

e bez fixacniho média (tzv. nasucho) — u €erstvych odbér(

vyhody: financni, Casova Uspora pri odbéru, bez nutnosti eliminace
média pred izolaci nukleovych kyselin
nevyhody: nutnost okamzitého zamrazeni

e RNAlater

vyhody: bez nutnosti okamzitého zamrazeni (napf. pri odbérech vzorku
v terénu v delsi vzdalenosti od laboratore)
nevyhody: financ¢ni, Casové, nutnost eliminace pred izolaci NK

 DNA/RNA Shield

vyhody: bez nutnosti okamzitého zamrazeni (napf. pri odbérech vzorku
v terénu v delsi vzdalenosti od laboratore),

|ze uchovavat az 30 dni pfi pokojové teploté (!)

nevyhody: financni, Casové, nutnost eliminace pred izolaci NK
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DNA/RNA Shield
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DNA/RNA Shield

D
OO

ZYMO RESEARCH

DNA/RNA Shield™

Catalog Noz:  R1100-50 (50 mi) % :
BIIG0.55 250 m) The Beauty of Science is to Make Things Simpie:
R1200-25 (25 ml) 2X concentrate
R1200-125 (125 mi) 2X concentrate

Storage: Reagent stable -80°C to 70°C.

Features Sample Stability

* Eliminates cold-chain. Ensures DNA/RNA stability during
sample transport/storage at ambient temperatures.

* Inactivates infactious agents (viral, bacterial, fungal and
parssitic).

Samples in DNA/RNA Shield™ are steble for long periods of time
before subsequent purification of high-quality DNA/RNA.

Temperature |

.
* Easysample processing. DNA/ RNA can be isolated directly "“_
without sample precipitation or reagent removal (compatible -20°C end below Indefinite
with most DNA and RNA purification kits/ high-throughput 4°C = 25°C (ambient) Minimum 30 days
workflows).
35.40°C Up to 7 days
[ ionz for Sample Storago/Transport
Just add DNA/RNA Shield"™ Suggested Volumes
DNA/RNA Shisld™ 300 ul 600 il
Call pellets | 100 107
te
" Tissue | s0mg &0mg
Biological liquid | 1001 200 pl

DNA/RNA Shield™ {2X concentrate):
{1) Use only for immediate sample processing/purification.
{2) For samle storege, dilute with nu water (1:1) prior to use.

Biological Liquid Solid Tissue/Biopsy

Add 3 volumes 2 &
Mix well Submerge DNA/RNA Purification
Semplos in DNA/RNA Shiald™ are directly compatible with:
All Zymo Research Purification Kits.
*  Most kits and workflows from Qiagen, Roche, Thermo-Fisher,
Macheray Negel, etc.
k) . nghthroughput automated workﬂcms from Hamilton, Tecan,
\7' — <, Epp rf, Promegsa, etc.
Recommended Purification Kits for DNA/RNA Shield™:
Tranzport P
{No cold-chain or dry-ice needed)
i Product / Format Size Cat. No
Unsure of sample typs?Just add 9 volumes of DNA/RNA Shisld™.
If sample is viscous, add more DNA/RNA Shield™. gn:a‘eONNRNA‘ Miniprep Plus 50 prepe D7003
Quick-DNA/RNA™ MegBead 96 preps R2130
Magnetic Basd 384 preps R2181
ZYMO RESEARCH CORP.
Phone: (949) 679-1190 » Toll Free: (838 882-9682 * Fax (949) 266-9452 * inf: .

Protection from frooze-thaw damage

Are your samples protected from the stress caused by fresze-
thaw cycling? DNA/RNA Shield™ is not only beneficial for sample
transport, but also for the long-term storage of biolegical samples.
DNA/RNA Shield™ protects DNA/RNA from multiple freeze-thaw

cycles, aven in the most complex of samples (i.e., whole blood).

DNA/RNA Shield™

Not Protected

[]

High quality RNA from blood stored in DNA/RNA Shield™
thet wes freeze-thawed from -80°C to room temperature.

Pathogen Inactivation

DNA/RNA Shield abides by Center for Disease Control's
(CDC) guidelines for pathogen inactivation.

Validated organisms by various research groups:

Bacteria Viruses Yeast & Eukaryotes
B. subtilis Parvovirus C. elbicans

E fascelis Chikungunya Virus C. neoformanz
E.coli Dengue Virua 5. cereviziae.

L fermentumn Ebolavirus P malarise

L monocytogenes Herpes Simplex Virug-1

M. tuberculosis Herpes Simplex Virus-2

P seruginosa Influenza A

S. enterice Rhinovirus

5. sureus MERS-coronavirus

S. preumoniee West Nile Virua

X fastidioss

Eurovir* "

Aeldarae Veissuring & matses

DNA/RNA Shicld™ Collection Devices

Fec:

Product

Fecal collection tube
R1101

Swab & collection tube
R1106, R1107, R1108, R1109
Saliva collection kit

R1210

Collection & lysis tube
R1102, R1103, R1104, R1105
Blood collection tube
R1150

al Swab

sl

Hydrafock |
Swab |

Description

20 x 76 mem container prefillod with 9 mi DNA/RNA Shield™ for the direct collection of up
01 gram or 1 ml stool. Collection spoon is included in the container screwasp.

12 80 mem sef-centering screwcap
and & sterile swab for specimen collection.

Saliva

Tissue Blood

Recommended processing

ZymoBIOMICS™ DNA/RNA
D4301 (spin-column); D4302 (magbead)

m-mﬁlleded\DNAllNAshnld"ﬂ ml, 2 mi)

Saliva collection tube with funnel and tube filled with 2 ml of DNA/RNA Shield™ for the Quick-DNA/RNA™ Plus

direct collection of 2 ml sakiva.

D7001 (epin-oolumn; k2130 (magbead)

2 mi carew-oop tube with DNA/RNA Shield™ and Bashing Beads (ysis tubss: mrunha
of tough-to-lyse

tisaue,

for the collection and

16 x 100 mm eva:

blood tube filled with 6 ml of DNA/RNA Shield™ for the direct

ouated
collection of 3 ml whole-blood (humen or animal).

Quick-DNA/RNA™ Blood Tube
R1151 (spin-column); R2130 (magbeed)

For bulk reegent, large volume, end custom devioe requests, please contact Zymo Research directly.

Phone: (949) 679-1190 * Toll Free: (888) 882-9682 * Fax (949) 266-9452 * info®: com * h.com

ZYMO RESEARCH CORP.

Ver 200




Izolace DNA / RNA, PCR, sekvenovani

CAAAGCTOGGCAT TTTACAT TAAAACTATTTTCT GTAACCCCCTAAACTGCCC

Organismus, ktery chci fylogeneticky M A

charakterizovat (mél bych védét proc€) Vyhledani homologickych

sekvenci pro dalsi taxony
(mél bych vedet pro ktere)

m National Library of Medicine

BLAST ® Home RecentResults Saved Strategies Help

Basic Local Alignment Search Tool
Non-interactive searches of nt switch to core_nt
BLAST finds regions of samrlamy between biological sequenoes The Starting late September 2024 all non-interactive
program i O protein s WebBLAST and PrimerBLAST searches of “nt”" will
1‘ Tue, 24 Sep 2024

Vytvoreni alignmentu

< TreeView - [oe2.tre]

AAA- - - CCTGGTGGTTAATA- - CCCA

o) ele] 1) sl GTCGTGAGGAAGG- - - TGGTGTTGTTAATAGCAGCA
GTAGCGAGGAAGG- - - CATTTAGTTTAATAGACTAG
GCGGGGAGGAAGG- - - CGTGAGAGCGAATACCTTTC
GTAGGGAGGAAGGC- - AA.- TATCCTTAATACGGTTA

Fylogeneticka analyza zvolenou metodou

To hlavni a podstatne:

interpretace fylogenetickych
vztahl




Fylogeneticka analyza

vlastni sekvence 1 1. nalezeni . . .. >

vlastni sekvence 2 vhodnych prohledavani databaze

v

vlastni sekvence 3 Sekven’c|
(databaze)
a doplnéni
matice
outgroup 1
outgroup 2 > _
vlastni sekvence 1 2. prlp.rav.a >
vlastni sekvence 2 rr;gtlce. ; multiple alignment
vlastni sekvence 3 alignmen

ingroup sekvence A
ingroup sekvence B
ingroup sekvence C
ingroup sekvence D

.............................................. Jdentifikace pribuzenskych

fylogeneticka analyza matice vztahl mezi sekvencemi



Databaze GenBank

www.ncbi.nlm.nih.gov

m National Library of Medicine

National Center for Biotechnology Information

NCBI Home

All Databases v |

|

Welcome to NCBI

Resource List (A-Z)

All Resources

The National Center for Biotechnology Information advances science and health by providing access to

biomedical and genomic information.

Chemicals & Bioassays

About the NCEI | Mission | Organization | NCEI News & Blog

Data & Software

DNA & RNA

Submit

Domains & Structures

Deposit data or manuscripts

Genes & Expression

into NCBI databases

Genetics & Medicine

Genomes & Maps

Homology

Literature

Proteins

Sequence Analysis

Taxonomy

Develop

Training & Tutorials

Use NCBI APls and code
libraries to build applications

Variation

Download

Transfer NCEI data to your
computer

Analyze

Identify an NCBI tool for your
data analysis task

Learn

Find help documents, attend a
class or watch a tutorial

Research

Explore NCBI research and
collaborative projects

Popular Resources
PubMed
Bookshelf
PubMed Central
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCEBEI News & Blog

Explore 3D Molecular Structures with
iCn3D

21 Now 2024
Do you want to analyze three-
dimansinnal stnirtures and hinhlinht

Try Qut a Development Version of NCBI's
Publicly Available Annotation Tool,
EGAPx



— vyhledavani publikaci

National Library of Medicine

National Center for Biotechnology Information

Databaze GenBank — PubMed

NCBI Home

All Databases v |

Resource List (A-Z)

All Resources

Chemicals & Bioassays

Data & Software

DNA & RNA

Domains & Structures

Genes & Expression

Genetics & Medicine

Genomes & Maps

Homaology

Literature

Proteins

Sequence Analysis

Taxonomy

Training & Tutorials

Variation

Welcome to NCBI

\ Popular Resources

The National Center for Biotechnology Information advances science and health by providing access to

biomedical and genomic information.

About the NCEI | Mission | Organization | NCEI News & Blog

Submit

Deposit data or manuscripts
into NCEI databases

Develop

Use NCBI APls and code
libraries to build applications

Download

Transfer NCEI data to your
computer

Analyze

Identify an NCBI tool for your
data analysis task

Learn

Find help documents, attend a
class or watch a tutorial

Research

Explore NCBI research and
collaborative projects

PubMed

Bookshelf
PubMed Central
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCEBEI News & Blog

Explore 3D Molecular Structures with
iCn3D
21 Nov 2024

Do you want to analyze three-
dimansinnal stricturas and hinhlinht

Try Qut a Development Version of NCBI's
Publicly Available Annotation Tool,
EGAPx

www.ncbi.nlm.nih.gov



Databaze GenBank — PubMed

— vyhledavani publikaci

¢« > ¢

B

ht

tp:

/pubmed.ncbi.nim.nih.gov A O o= P

BE An official website of the United States government Here's how you know v

m National Library of Medicine

National Center for Biotechnology Information

PubfQed®

Advanced

PubMed® comprises more than 37 million citations for biomedical literature from MEDLINE, life science journals, and online books.
Citations may include links to full text content from PubMed Central and publisher web sites.

www.ncbi.nlm.nih.gov



Databaze GenBank — Submit (Banklt, Sequin, SRA...)

— vkladani sekvenci (po prihlaseni heslem a uzivatelskym jménem)

National Library of Medicine

National Center for Biotechnology Information

NCBI Home

All Databases v |

Welcome to NCBI

Resource List (A-Z)

All Resources

The National Center for Biotechnology Information advances science and health by providing access to

biomedical and genomic information.

Chemicals & Bioassays

About the NCEI | Mission | Organization | NCEI News & Blog

Data & Software

DNA & RNA

N\

Domains & Structures

Deposit data or manuscripts

Genes & Expression

into NCBI databases

Genetics & Medicine

Genomes & Maps

Homaology

Literature

Proteins

Sequence Analysis

Develop

Taxonomy

Use NCBI APls and code

Training & Tutorials

libraries to build applications

Variation

Download

Transfer NCEI data to your
computer

Analyze

Identify an NCBI tool for your
data analysis task

Learn

Find help documents, attend a
class or watch a tutorial

Research

Explore NCBI research and
collaborative projects

Popular Resources
PubMed
Bookshelf
PubMed Central
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCEBEI News & Blog

Explore 3D Molecular Structures with
iCn3D

21 Nov 2024

Do you want to analyze three-
dimansinnal stricturas and hinhlinht

Try Qut a Development Version of NCBI's
Publicly Available Annotation Tool,
EGAPx

www.ncbi.nlm.nih.gov



Databaze GenBank — Submit (Banklt, Sequin, SRA...)

— vkladani sekvenci (po prihlaseni heslem a uzivatelskym jménem)

Submission Portal

Submit to the world's largest public repository of biological and scientific information

Type a few words about the sequence data you are submitting and select an option to learn more. You can also
browse submission information below.

What do you want to submit?

Enter a few words about your sequence data.

Suggested tools

GenBank >
Submit ribosomal RNA (rRNA), rRNA-ITS, SARS-CoV-2, Influenza, Norovirus, Dengue,
metazoan COX1 or eukaryotic nuclear mRNA

SRA >

SRA accepts unassembled reads from high throughput sequencing platforms.
Submitted data files should generally be minimally processed and include per-base
quality scores.




Databaze GenBank — Taxonomy

— vyhledavani sekvenci podle nazvu taxonu (viru)

National Library of Medicine

National Center for Biotechnology Information

NCBI Home

All Databases v |

Welcome to NCBI

Resource List (A-Z)

All Resources

The National Center for Biotechnology Information advances science and health by providing access to

biomedical and genomic information.

Chemicals & Bioassays

About the NCEI | Mission | Organization | NCEI News & Blog

Data & Software

DNA & RNA

Submit

Domains & Structures

Deposit data or manuscripts

Genes & Expression

into NCBI databases

Genetics & Medicine

Genomes & Maps

Homaology

Literature

Proteins

Sequence Analysy

< Taxnnom; >

Develop

Training & Tutorials

Use NCBI APls and code
libraries to build applications

Variation

Download

Transfer NCEI data to your
computer

Analyze

Identify an NCBI tool for your
data analysis task

Learn

Find help documents, attend a
class or watch a tutorial

Research

Explore NCBI research and
collaborative projects

Popular Resources
PubMed
Bookshelf
PubMed Central
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCEBEI News & Blog

Explore 3D Molecular Structures with
iCn3D

21 Nov 2024

Do you want to analyze three-
dimansinnal stricturas and hinhlinht

Try Qut a Development Version of NCBI's
Publicly Available Annotation Tool,
EGAPx

www.ncbi.nlm.nih.gov



Databaze GenBank — Taxonomy

— vyhledavani sekvenci podle nazvu taxonu (viru)

NCBI Home Taxonomy Quick Links
e All ‘ | Databases ‘ | Downloads ‘ ‘ Submissions ‘ | Tools ‘ ‘ How To | Taxonomy

All Resources Taxonomy Browser
Chemicals & Bioassays Databases Taxonomy Common Tree
Data & Software _Taxonom

Contains the names and phylogenetic lineages of more than 160,000 organisms that have molecular data in the NCEI

DNA & RNA
databases. New taxa are added to the Taxonomy database as data are deposited for them.

Domains & Structures

Genes & Expression

Genetics & Medicine Downloads

Genomes & Maps FTP: NCBI Taxonomy

Homology This site contains the full taxonomy database along with files associating nucleotide and protein sequence records with
their taxonomy IDs. See the taxdump_readme.txt and gi_taxid.readme files for more information.

Literature

Proteins

Sequence Analysis Submissions

Taxonomy GenBank: Barcode

Training & Tutorials Tool for submission to the GenBank database of Barcede short nucleotide sequences from a standard genetic locus

Variation for use in species identification.

www.ncbi.nlm.nih.gov



Databaze GenBank — Taxonomy

— vyhledavani sekvenci podle nazvu taxonu (viru)

National Center for Biotechnology Information

National Library of Medicine

Taxonomy Orthohantaviry @

Limits Advanced Help

w, \..1" v ?\f b w m‘:ﬂ _ Taxonomy

The Taxonomy Database is a curated classification and nomenclature for all of the organisms in the public sequence

WY w | 1‘; w o A N databases. This curently represents about 10% of the described species of life on the planet.

Using Taxonomy Taxonomy Tools Other Resources
Quick Start Guide Browser GenBank
FAQ Common Tree LinkOut
Handbook Statistics E-Utilities
Taxonomy FTP Name/ID Status Batch Entrez
Important Update: Phyla Changing Genetic Codes INSDC
Important Update: New Flu species Names Linking to Taxonomy
Extinct Organisms

www.ncbi.nlm.nih.gov



rod Orthohantavirus (Elliovirales: Hantaviridae)

RNA Polymerase

Glycoprotein G1

e — Glycoprotein G2

Nucleocapsid protein
forming helical nucleocapsids
with viral (-)ssRNA segments

- SSRNA

- negativni polarita

- segmentovany genom

(S, M a L segment)

- M segment - reassortment
- zoonoticky potencial

~100nm



Databaze GenBank — Taxonomy

— vyhledavani sekvenci podle nazvu taxonu (viru)

National Center for Biotechnology Information

National Library of Medicine

Taxonomy Orthohantaviry @

Limits Advanced Help

w, \..1" v ?\f b w m‘:ﬂ _ Taxonomy

The Taxonomy Database is a curated classification and nomenclature for all of the organisms in the public sequence

WY w | 1‘; w o A N databases. This curently represents about 10% of the described species of life on the planet.

Using Taxonomy Taxonomy Tools Other Resources
Quick Start Guide Browser GenBank
FAQ Common Tree LinkOut
Handbook Statistics E-Utilities
Taxonomy FTP Name/ID Status Batch Entrez
Important Update: Phyla Changing Genetic Codes INSDC
Important Update: New Flu species Names Linking to Taxonomy
Extinct Organisms

www.ncbi.nlm.nih.gov



Databaze GenBank — Taxonomy

— vyhledavani sekvenci podle nazvu taxonu (viru)

Search f0r|| |as complele name v | B lock -

Nucleolide

Display levels using filter: [ none

[C] Mucleotide [_| Protein
O Gene []

J ] Assembly

[ structure
[ SRA Experiments
[ dovar

Taxonomy
Browser

Genome

Clear

[l Genome [ Popset [J
[] Linkout [ BLAST [J GEO Profiles [
[l Genetic Testing Registry [ Host [ Viral Host

] conserved Domains [_] GEO Datasets

] PubChem BioAssay

Structure

[ identical Protein Groups [

Taxonomy BioCollections

] PubMed Central

Lineage (foll): Viruses; Riboviria; Orthornavirae; Negarnaviricota; Polvploviricotina; Ellioviricetes; Bunvavirales; Hantaviridae; Mammantavirinae

o Orthohantavirus
o Amgag
u Amga\lrus

s 0O

» Araraquara-like virus strain P5/Cajuru

s

an dlidesense

Araraquara virus

Bermejo virus
Castelo dos Sonhos virus
Central Plata virus
= Hantavirus AclHu
» Hantavirus Bu3Hu
= Hantavirus Ce20
= Hantavirus Ce22
= Hantavirus Pe4dHu
= Hantavirus Sa63
= Hantavirus U89
Hu39694 virus
Jabora hantavirus
Juquitiba-like virus strail

n On576

Juquitiba-like virus strain PB 1002

Juquitiba-like virus strain PB 1033

Juquitiba-like virus strain PB 981

Lechiguanas virus
Maciel virus
Neembucu hantavirus
Oran virus
Pergamino virus
Tunari virus

o Orthohantavirus asamaense

Asama virus

s Orthohantavirus asikkalaense
o Orthohantavirus bayoui

Catacamas virus

C.n’i:k on organism name to get more information.

www.ncbi.nlm.nih.gov



Databaze GenBank — Taxonomy

— vyhledavani sekvenci podle nazvu taxonu (viru)

Taxonomy
Browser

Pmlen Structure H Taxonomy BioCollections

Display levels using filter: | none

Amga virus Entrez records
Databasze name Direct links|
Taxonomy ID: 1511732 (for references in articles please use NCBItxid1511732) ﬁl eﬂ
current name uc e-o‘ri € A3
Amga virus |Pro‘te1n 14
Genome 1
NCBIBLAST name: viruses pome =
Rank: no rank PubMed Central 9
Genetic code: Translation table 1 (Standard) Identical Protein Groups 14
Host: vertebrates Assembly 1
Lineage( full ) Taxonomy 1

Viruses; Ribovina; Orthornavirae; Negamavinicota; Polyploviricotina; Ellioviricetes; Bunyavirales; Hantavinidae; Mammantavirinae;
Orthohantavirus; Ampga orthohantavirus

View and Analyze sequences in NCBI Virus
ICTV homepage

Information from sequence entries

Show organism modifiers

www.ncbi.nlm.nih.gov



Databaze GenBank — Taxonomy

— ziskavani a stahovani sekvenci (data mining)

ltems: 14

[J Amga virus strain MSB148347 nucleocapsid gene_partial cds

1. 582 bp linear cRNA
Accession: KM201419.1 GI: 808172698
Protein Taxonomy

GenBank FASTA Graphics

Amga virus strain MSB148558 nucleocapsid gene. complete cds

1,627 bp linear cRNA
Accession: KM201411.1  GI: 308178696
Frotein Taxonomy

GenBank FASTA Graphics

MO

Amga virus strain MSB148347 g!y@protein precursor, gene, parial cds
729 bp linear CRNA

Accession: KM201420.1 GI: 808178694

Frotein  Taxonomy

GenBank FASTA Graphics

«

Amga virus strain MSB148457 glycoprotein precursor, gene, partial cds

683 bp linear CRNA
Accession: KM201417.1 GI: 8081728692
Protein  Taxonomy

GenBank FASTA Graphics

&

Amga virus strain MSB148436 glycoprotein precursor, gene, partial cds

T27 bp linear CRNA
Accession: KM201415.1 Gl: 808178690
Frotein Taxonomy

GenBank FASTA Graphics

Ll

www.ncbi.nlm.nih.gov



Databaze GenBank — Taxonomy

- ziskavani a stahovani sekvenci

Amga virus strain MSB148347 RNA-dependent RNA polymerase gene, partial cds

GenBank: KM201421.1

FASTA  Graphics

Go to: [v]

LOCUS
DEFINITION

ACCESSION
VERSIOM
KEYWORDS
S0URCE
ORGANISM

REFERENCE
AUTHORS
TITLE

JOURNAL
REFERENCE
AUTHORS
TITLE
JOURNAL

FEATURES
source

KM281421 1382 bp cRNA linear VRL 31-JAN-28l6
Amga virus strain MSB148347 RNA-dependent RNA polymerase gene,
partial cds.

[M281421
—

KM2@1421.1

Amga virus

Amga virus

Viruses; Ribowviria; Orthornavirae; Negarnaviricota;

Palyploviricotina; Ellioviricetes; Bunyavirales; Hantaviridae;

Mammantavirinae; Orthohantavirus; Amga orthohantavirus.

1 (bases 1 to 1382)

Kang,H.J., Gu,5.H., Cook,J.A. and Yanagihara,R.

Amga virus, a newly identified hantavirus in the Laxmann’'s shrew

(Sorex caecutiens)

Unpublished

2 (bases 1 to 1382)

Kang,H.J., Gu,S.H., Cook,Jl.A. and Yanagihara,R.

Direct Submission

Submitted (15-JUL-2814) Department of Tropical Medicine and Medical

Microbiology and Pediatrics, John A. Burns School of Medicine,

University of Hawaii at Manoa, 651 Ilalo Street, Honoluluw, HI

965813, USA
Location/Quz
1..

yorganism="Amga virus™

Jmol_type="viral cRNA™

[strain="M5B8148347"

Jfisolation_source="lung"

Jhost="Sorex caecutiens”

Jfdb_xref="taxon:1511732"

/geo_loc_name="Russia"

collection_date="14-Aug_#oes"

ifiers

Co lze zjistit:

druh viru
sekvenovany lokus
Accession number
(hostitel)

(tkan hostitele)
(lokalita sbéru)
(datum sbéru)

www.ncbi.nlm.nih.gov



— ziskdvani a stahovani sekvenci (data mining)

ORIGIN

ff

Bl
121
181
241
281
361
421
481
541
681
661
721
781
841
581
%61

1821
1@81
1141
1281
1261

tcattcttat
tgtttttttc
ttggaaacte
ttggtagaac
caaatgtatt
tcgaagacac
agtcaaacgc
ctatctgctt
cctagtctcc
aggaaatatc
tgtagactag
tatatttcat
ttaagatgee
daacggaaat
gctaaattcc
aattgtgtga
ctcasamagt
ttttttccag
aaatgctctt
ttatttccgg
atatatggtt
caaattcagg

Databaze GenBank — Taxonomy

<1l..x1382

Jecodon_start=1

Jproduct="RNA-dependent RMA polymerase”
/protein_id="AKDeesl@.1"
Jtranslation="SFLSRVI¥KHYKSLISEVWTTCFFLFEKGLHGNWNEEAKIHLETV
EWALKFRAKEEKYGSHLVEHGYRISDLYLNPSLVEQOMYCQDVWE LGAFELNNMLLSK
TOVVENS IINKHWNLPYFSQTRNISLKGMSGSIQEDGHLSASVTLIEATRY LOQNS RHN
PSLLQLYEETRTAKAQARIVRKYQRTEADRGFFITTLPTRCRLEIIEDYYDATAKNVP
EEYISYGGERKILNIQQALEKALRWASGESHLELSTGK LIPMKRKLMYVSADATEWSP
GDNSAKFRRFTAVLHNGLRDDKLRNCVIDALINIYKTDFFMSRKLKKYIGNMESLDEH
VKAFLSFFPDGNSGEVHGNWLOQGNLNKCSSLFAVGMSLLFKRVIWKELFPELECFFEFA
HHSDDGLFIYGYLEPYDDGTDWFMYWTQQIQAGNHHWY SWNT™

ctagagtgat atataagcat tatassagct tgatttcaga agtgactaca
tatttgagaa gggattacat gggastgtaa atgaggaggc aaasasatacat
tagaatggpc actaaagttc cgggcaaagg sagagaaata tggttcccac
atggatatag gatcagtgat ttgtatttga acccatctct ggttgagcaa
gtcaagatgt agtggaacta ggagcatttg aactaaataa tatgctgcta
aagttgttgg aasattctatt attaataagc attggeactt accatatttt
ggaatattag tttaaaggga atgtctggtt caatccaaga agatggacat
cagtaactct tatagaagca atccggtatt tacaaaattc acgtcacaac
tccagttata tgaagagacc agaacagcaa aagcacagge tagaattgtt
agagaactga ggcagataga ggattcttca teacgactct ccoctaccaga
saatcattga ggactattat gatgctatag ceaagesstgt cccagaagsa
atggtegtga gcgaaagate ttaaastattc agcaagcact tgaasaaagct
cttctggtga gagtcatcta gagctctcaa cgggtaaget gataccaatg
tgatgtatgt aagcgragat gctacaaaat ggtcacctgg tgataattca
gtcgattcac tgoctgtttta cataatggat tgagggatga taaattgcga
tagatgcact aatcaatatt tataagactg atttttitat gtctagaaaa
atataggaaa tatggagagt ttagatgagc atgtasaggc ctictigtcg
atggaaattc tggtgaagta catggtaatt ggttacaggg gaatctaaac
ccttgtttge tgtaggtatg tctttacttt ttasaagagt ctggaaagaa
aactggaatg cttttttgas titgcacatc attcagatga tgggctttic
atcttgaacc agttgatgat ggaacagact ggtttatgta tgtcacacag
caggtaatca tcattggtac agtgtsaata ca

Lze zjistit:
- nukleotidovou sekvenci
- aminokyselinovou sekvenci

www.ncbi.nlm.nih.gov



Databaze GenBank — Taxonomy

— stahovani sekvenci (format FASTA)

FASTA -

Send to: -

Amga virus strain MSB148347 RNA-dependent RNA polymerase gene, partial cds

GenBank: KM201421.1
GenBank Graphics

*KM221421.1 Amga virus strain MSB148347 RMA-dependent RNA polymerase gene, partial cds

TCATTCTTATCTAGAGTGATATATAAGCAT TATAAAAGC TTGAT TTCAGAAGTGACTACATGTTTTTTTC
TATTTGAGAAGOGAT TACATGEGAATGTAAAT GAGGAGECARAAATACATTTGEAAACTETAGAATGEGTC
ACTAAAGTTCCOGGCAAAGGAAGAGAAATATOGTTCCCACTTOGTAGAACATGEATATAGGATCAGTGAT
TTGTATTTOAACCCATCTCTGAT TOAGCAACAAATGTATTGTCAAGATGTAGTGEAACTAGGAGCATTTG
A TAAAT AATATGC TOCTATCRAAGACACAAGTTOTTERARAT TCTATTAT TAATAAGCAT TORAACTT
ACCATATTTTAGTCAAACGCOOAATATTAGT T TAAAGGEAATGTCTGOT TCAATCCAAGAAGATGOACAT
CTATCTGCT TCAGTAACTCTTATAGAAGCAATCCOGTATTTACAAAATTCACGTCACAACCCTAGTCTCC
TCCAGTTATATOAAGAGACCAGAACAGCAAAAGCACAGGCTAGAATTAGT TAGGAAATAT CAGAGAACTGA
GECAGATAGAGGATTCTTCATAACGACTCTCCCTACCAGATETAGACTAGAAATCATTOAGGACTATTAT
GATGCTATAGCAAAGAAT GTCCCABAAGAATATATTTCATATGETGETGAGCGAAAGATATTARATATTC
AGCAAGCACT TOAAAAAGCTTTAAGATGEGCT TCTOOTGAGAGTCATCTAGAGC TCTCAACGOGTAAGCT
GATACCAATGAAACGOAAATTGATOTATGTAAGCGCAGATGC TACAAAATGRTCACCTGATGATAATTCA
GCTAAATTCCOTCGATTCACTACTGTTTTACATAATGOAT TEAGOGATGATAAATTGCGAAATTATGTGA
TAGATGCACTAATCAATATTTATAAGACTGATTTTTTTATGTCTAGAAAACT CAAARAGTATATAGGAAL
TATOGGAGAGT TTAGATEAGCATGTARAGECCTTCTTGTCATTTT TTCCAGATGRAAATTCTGOTGAAGTA
CATOOETAAT TGO T TACAGEGEAATC TAAACAAATACTCTTCCTTATTTGCTGTAGATATATCTTTACTTT
TTAAAAGAGT CTOOAAAGAATTATT TCCOOAACTOGAATGCTTTTTTGAAT TTGCACATCATTCAGATGA
TeOGCTTTTCATATATGGTTATCT TEAACCAGTTOATCATGEAACAGACTOGTTTATGTATGTCACACAG
CAMATTCAGGCAGOTAATCATCATTGOTACAGTOTASATACA

www.ncbi.nlm.nih.gov



Taxonomie viru

Jak zjistim, které taxony potrebuji v datasetu?

Jak zjistim druhy virQ, které se nachazeji v dané celedi / fadu?

= ICTV (International Committee on Taxonomy of Viruses)

Home About Taxonomy Report Information Forums Help
v v v v \ & v

International Committee on Taxonomy of
Viruses: ICTV

Official Taxonomic Resources

= — : PN ZZERINS
: £TT AT /T )
- Eslpisy Qs
= L 772 Nl I7
_— ‘\\‘\d’/ > >
ICTV Taxonomy Browser Master Species List Virus Metadata Resource
Search and browse the virus taxonomy MSL: Spreadsheet of all current species VMR: Virus exemplars for every species

This web site collects information on user preferences and usage Don't collect m

statistics so we can provide you with a more personalized experience.

More info

www.ictv.global



Taxonomie viru

Jak zjistim, které taxony potrebuji v datasetu?
Jak zjistim druhy virQ, které se nachazeji v dané celedi / radu?

= ICTV (International Committee on Taxonomy of Viruses)

o Home About 5 Taxonomy = Report v Information v Forums e Help v

Home > Current ICTV Taxonomy Release

Current ICTV Taxonomy Release

Taxonomy Browser

This taxonomy browser provides access to the current virus taxonomy. This page will be updated whenever a new taxonomy release has been approved by the ICTV.

0 Taxonomy Browser B Download Current Taxonomy Spreadsheet (MSL)

Unless the "Select to search across all ICTV releases" button is checked below, your search will be against the taxonomy release indicated below the search box (or

below the search result set, if present). To search against the current release, refresh the page.

| Select to search across all ICTV releases

Show 10 v entries

2023 Genus Riboviria » Orthornavirae » Negarnaviricota » Polyploviricotina » Bunyaviricetes » Elliovirales » Hantaviridae » irinae » €

This web site collects information on user preferences and usage Don't collect m
statistics so we can provide you with a more personalized experience.

More info

www.ictv.global



Taxonomie viru

Jak zjistim, které taxony potrebuji v datasetu?

Jak zjistim druhy virQ, které se nachazeji v dané celedi / radu?

= ICTV (International Committee on Taxonomy of Viruses)

Qrthohantavirus Q search | X Reset

: Select to search across all ICTV releases

Show 10 v entries

View
2023 Genus Riboviria » Orthornavirae » Negarnaviricota » Polyploviricotina > Bunyaviricetes > Elliovirales » Hantaviridae » inae > Orthoh
History
View
2023 Species  Riboviria > Orthornavirae » Negarnaviricota » Polyploviricotina » Bunyaviricetes » Elliovirales » Hantaviridae » irinae > Orthoh irus > Orthoh it
History
View
2023 Species  Riboviria » Orthornavirae » Negarnaviricota > Polyploviricotina > Bunyaviricetes » Elliovirales » Hantaviridae » irinae > Orth irus > h irus artybashense
History
View
2023 Species  Riboviria > Orthornavirae » Negarnaviricota » Polyploviricotina » Bunyaviricetes » Elliovirales » Hantaviridae » 7 ’ irus >
History
View
2023 Species  Riboviria > Orthornavirae » Negarnaviricota > Polyploviricotina » Bunyaviricetes » Elliovirales » Hantaviridae » inae» irus > i ikk
History
View
2023 Species  Riboviria » Orthornavirae » Negarnaviricota » Polyploviricotina » Bunyaviricetes » Elliovirales » Hantaviridae » » Orthoh: irus > Orth bayoui
History
View
2023 Species  Riboviria > Orthornavirae » Negarnaviricota » Polyploviricotina » Bunyaviricetes » Elliovirales » Hantaviridae » inae > Orthoh > Orthohi irus b

This web site collects information on user preferences and usage Don't collect m

statistics so we can provide you with a more personalized experience.

More info

www.ictv.global



Databaze GenBank — Taxonomy

— stahovani sekvenci (format FASTA)

FASTA -

Send to: -

Amga virus strain MSB148347 RNA-dependent RNA polymerase gene, partial cds

GenBank: KM201421.1
GenBank Graphics

*KM221421.1 Amga virus strain MSB148347 RMA-dependent RNA polymerase gene, partial cds

TCATTCTTATCTAGAGTGATATATAAGCAT TATAAAAGC TTGAT TTCAGAAGTGACTACATGTTTTTTTC
TATTTGAGAAGOGAT TACATGEGAATGTAAAT GAGGAGECARAAATACATTTGEAAACTETAGAATGEGTC
ACTAAAGTTCCOGGCAAAGGAAGAGAAATATOGTTCCCACTTOGTAGAACATGEATATAGGATCAGTGAT
TTGTATTTOAACCCATCTCTGAT TOAGCAACAAATGTATTGTCAAGATGTAGTGEAACTAGGAGCATTTG
A TAAAT AATATGC TOCTATCRAAGACACAAGTTOTTERARAT TCTATTAT TAATAAGCAT TORAACTT
ACCATATTTTAGTCAAACGCOOAATATTAGT T TAAAGGEAATGTCTGOT TCAATCCAAGAAGATGOACAT
CTATCTGCT TCAGTAACTCTTATAGAAGCAATCCOGTATTTACAAAATTCACGTCACAACCCTAGTCTCC
TCCAGTTATATOAAGAGACCAGAACAGCAAAAGCACAGGCTAGAATTAGT TAGGAAATAT CAGAGAACTGA
GECAGATAGAGGATTCTTCATAACGACTCTCCCTACCAGATETAGACTAGAAATCATTOAGGACTATTAT
GATGCTATAGCAAAGAAT GTCCCABAAGAATATATTTCATATGETGETGAGCGAAAGATATTARATATTC
AGCAAGCACT TOAAAAAGCTTTAAGATGEGCT TCTOOTGAGAGTCATCTAGAGC TCTCAACGOGTAAGCT
GATACCAATGAAACGOAAATTGATOTATGTAAGCGCAGATGC TACAAAATGRTCACCTGATGATAATTCA
GCTAAATTCCOTCGATTCACTACTGTTTTACATAATGOAT TEAGOGATGATAAATTGCGAAATTATGTGA
TAGATGCACTAATCAATATTTATAAGACTGATTTTTTTATGTCTAGAAAACT CAAARAGTATATAGGAAL
TATOGGAGAGT TTAGATEAGCATGTARAGECCTTCTTGTCATTTT TTCCAGATGRAAATTCTGOTGAAGTA
CATOOETAAT TGO T TACAGEGEAATC TAAACAAATACTCTTCCTTATTTGCTGTAGATATATCTTTACTTT
TTAAAAGAGT CTOOAAAGAATTATT TCCOOAACTOGAATGCTTTTTTGAAT TTGCACATCATTCAGATGA
TeOGCTTTTCATATATGGTTATCT TEAACCAGTTOATCATGEAACAGACTOGTTTATGTATGTCACACAG
CAMATTCAGGCAGOTAATCATCATTGOTACAGTOTASATACA

www.ncbi.nlm.nih.gov



Dataset pro fylogenetické analyzy

reprezentativni vybér taxonl do datasetu, tentyz gen
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Vybér outgroupu pro fylogenetické analyzy

Vybér outgroupu (tj. korene) - pozadavky na outgroup:

e sekvence stejného genu jako u taxonU v datasetu

e vzdalenéjsi, ale pribuzny organismus
(outgroup musi byt out-group)

(nemél by ale byt pfilis vzdaleny)
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1. Prakticka uloha — tvorba datasetu

Postup:

1. Vyhledat sekvence TEHOZ GENU (tj. naptiklad L segment & jeho synonymum,
RNA dependent RNA polymerase) vir(i rodu Orthohantavirus
dataset musi byt VZDY sloZen ze sekvenci stejného genu

2. Vyhledané a vybrané sekvence ve formatu FASTA zkopirovat pod sebe
(Ctrl+C, Ctrl+V) do Poznamkového bloku

3. Pokud je v GenBanku k danému druhu viru vice sekvenci téhoz genu,
vybirame:

- nejdelsi sekvenci / sekvence

- sekvence pochazejici z riznych hostiteld

- sekvence pochazejici z riznych geografickych oblasti

4. Vybrat vhodny outgroup a vlozit ho do datasetu

www.ncbi.nlm.nih.gov



1. Prakticka uloha — tvorba datasetu

Hantavirovy genom:

L segment = RNA dependentni RNA polymeraza (RdRp)
GenBank: RdRp, RNA-dependent RNA polymerase,
segment L, L gene

M segment = glykoproteiny G1 a G2 (Gn a Gc)
GenBank: Gc protein, M polyprotein, glycoprotein gene,
glycoprotein precursor

S segment = nukleokapsidovy protein N
GenBank: nucleocapsid protein, nucleoprotein S,
nucleoprotein gene

www.ncbi.nlm.nih.gov



Tvorba datasetu pro fylogenetické analyzy

Soubor Upravy Format Zobrazeni Népovéda

»>F14951088.1 Tula virus strain TULV/Sestrze/Mag98_082 segment L RNA dependent RNA polymerase gene, partial cds
CAGGAGACAATTCTGCAAAATTCAGAAGGTTTACTCAAACATTGCATGATGGTTTACGAGATGATAAACT

GAAAAGGTGTATTGTAGATGCT TTACGGAACATATATGAAACTGATTTTTTTATGTCTAGAAAGCTACAT
AGGTATATTGATGGTATGGACGATTTGTCTGAATTTGTAGAGGATTTTTTGTCATTTTTCCCAAACAAGG
TGTCTACTGCCATAAAAGGAAATTGGCTTCAGGGAAATCTAAACAAATGT TCATCATTATTTGGTGCAGT

AGTTTCCCTGTTAT T TAGAAAAGTCTGEAACCTTCTTTATCCAGAACTGGATTGCTTTTTTGAGTTTGCA

CATCATTCT

>MK6@5685.1 Orthohantavirus tulaense isolate TULV/Magrlle@/Beskydy/CZ/2814 segment L RNA-dependent RNA polymerase gene, partial cds
CCAGGGGATAACTCAGCAAAATTCCGAAGATTTACCCAGACATTACATGATGAT TTGCGAGATGATAAAC
TGAAAAGGTGTGTAGTTGATGCATTGCGGAATATATATGAAACTGATTTTTTTATGTCTCGAAAGTTACA

TAGGTATATTGATGGTATGGATGATTTATCTGAATT TGTAGAAGACTTTTTATCATNCTTCCCAAATAAG

GTATCTGCTGCTATTAAAGGGAATTGGCT TCAGGGAAACCTAAACAAGTGCTCATCATTATTTGGCGCAG

CAGTTTCCCTRCTAT TTAGAAAAATTTGGAGCCTCCTTTATCCAGAATTAGACTGCTTTTTTGAG

>KC522413.1 Tula virus isolate JiTr/Opava/12 RNA-dependent RNA polymerase gene, partial cds
ACGAAGTGGTCTCCAGGAGATAATTCAGCAAAATTTCGAAGATTTACTCAGGCATTACATGATGGTCTGC

GAGATGATAAAT TAAAAAGGTGTGTAGTGGATGCATTGCGGAATATATATGARACTGACTTTTTTATGTC

TAGAAAGT TACATAGGTATATAGATGGTATGGATGATTTGTCTGAATTTGTAGAAGACTTTTTATCATTC
TTCCCGAATAAGGTATCTGCTGCTAT TAAAGGAAATTGGCTTCAAGGAAATCTAAACAAGTGCTCATCAT
TATTTGGTGCAGCAGTTTCCTTGCTATTTAGAAAGATTTGGAGCCTCCTTTATCCAGAATTAGACTGCTT
TTTTGAATTTGCCCACCACTCGAACGACGCA

>F14951082.1 Tula virus strain TULV/Sred ob Dravi/Ms51_97 segment L RNA dependent RNA polymerase gene, partial cds
CAGGAGATAATTCAGCAAAATTCCGAAGATTCACTCAGGCATTGCATGATGGTTTACGAGATGATAAATT
GAAGAGATGTGTAGTGGATGCTTTGCGGAATATATATGAAACTGATTTTTTTATGTCAAGAAAGCTACAT
AGATATATTGATGGTATGGATGATTTGTCTGAATTTGTAGAAGACTTTTTGTCATTCTTCCCAAATAAGG
TATCTGCTGCTATTAAAGGAAATTGGCTCCAAGGAAACTTAAATAAGTGTTCATCGTTGTTTGGTGCAGC
AGTTTCCTTGTTATTTAGAAAGATTTGGAGTCTCCTTTATCCGRAATTGGATTGCTTTTTTGAGTTTGCA

CACCATTCT

>0N2438082.1 Tula orthohantavirus isolate 56AA RNA-dependent RNA polymerase gene, partial cds
ACTCAGACATTACACGATGGTTTACGGGATGATAAATTAAAAAGGTGCGTAGTAGATGCATTACGGAATA
TATATGAGACTGATTTTTTTATGTCTAGAAAAT TACATAGATACATTGATGGTATGGATGATTTATCTGA
GTTTGTAGAAGATTTTTTATCATTCTTTCCAAATAAGGTATCCGCTGCTATTAAAGGAAACTGGCTTCAA

GGAAACCTAAAT AMATGCTCATCATTATTTGGTGCAGCAGTTTCCCTGCTATTTAGGAAAATTTGGAGTC

TGCTTT

>HQ728459.1 Tula virus isolate GER/152/Arv segment L RNA dependent RNA polymerase gene, partial cds
GATGCTACTAAATGGTCGCCAGGTGATAACTCCGLAAAATTTAGGAGGTTTACTCAGGCACTACATGATG
GTTTAAGAGATGATAAATTAAAGAGATGTGTGGTTGATGCACTGAGAAACATATATGAGACTGACTTTTT
TATGTCTAGAAAATTACAT AGATACATTGATGGTATGGATGACTTGTCCGAATTTGTGRAGGACTTTCTT
TCATTTTTCCCAAATAAAGTATCAGCTGCTATTAAAGGGAATTGGCTACAAGGCAATTTGAATAAGTGCT
CTTCATTATTTGGTGCAGCTGT TTCCCTGTTAT TCAGAAAAATATGGAATCTTCTTTACCCAGAATTAGA

TTGTTTCTTTGAATTTGCACACCACTCTGATGATGCATTATTTATTTATGGTTATTTAGAACCTACAGAT H H
caCcen www.ncbi.nlm.nih.gov



Uprava datasetu pro fylogenetické analyzy

»Fl495188

CAGGAGACAATTCTGCAAAATTCAGAAGGTTTACTCAAACATTGCATGATGGTTTACGAGATGATAAACT
GAAAAGGTGTGTTGTAGATGCTTTACGGAACATATATGAAACTGATTTTTTTATGTCTAGAAAGCTACAT
AGGTATATTGATGGTATGGACGATTTGTCTGAATTTGTAGAGGATTTTTTGTCATTTTTCCCAAACAAGG
TGTCTGCTGCCATAAAAGGAAATTGGCTTCAGGGAAATCTAAACAAATGTTCATCATTATTTGGTGCAGC
AGTTTCCCTGTTATTTAGAAAAGT CTGGAACCTTCTTTATCCAGAACTGGATTGCTTTTTTGAGTTTGCA
CATCATTCT

>MK6B5685
CCAGGRGGATAACTCAGCAAAATTCCGAAGATTTACCCAGACATTACATGATGGTTTGCGAGATGATAAAC
TGAAAAGGTGTGTAGTTGATGCATTGCGGAATATATATGAAACTGATTTTTTTATGTCTCGAAAGTTACA
TAGGTATATTGATGGTATGGATGATTTATCTGAATTTGTAGAAGACTTTTTATCATNCTTCCCAAATAAG
GTATCTGCTGCTATTAAAGGGAATTGGCTTCAGGGAAACCTAAACAAGTGCTCATCATTATTTGGCGCAG
CAGTTTCCCTGCTATTTAGAAAAATTTGGAGCCTCCTTTATCCAGAATTAGACTGCTTTTTTGAG

»KC522413
ACGAAGTGGTCTCCAGGAGATAATTCAGCAAAATTTCGAAGATTTACTCAGGCATTACATGATGGTCTGC
GAGATGATAAATTAAAAAGGTGTGTAGTGGATGCATTGCGGAATATATATGAAACTGACTTTTTTATGTC
TAGAAAGTTACATAGGTATATAGATGGTATGGATGATTTGTCTGAATTTGTAGAAGACTTTTTATCATTC
TTCCCGAATAAGGTATCTGCTGCTATTAAAGGAAATTGGCTTCAAGGAAATCTAAACAAGTGCTCATCAT
TATTTGGTGCAGCAGTTTCCTTGCTATTTAGAAAGATTTGGAGCCTCCTTTATCCAGAATTAGACTGCTT
TTTTGAATTTGCCCACCACTCGAACGACGCA

>F1495182

CAGGAGATAATTCAGCAAAATTCCGAAGATTCACTCAGGCATTGCATGATGGTTTACGAGATGATAAATT
GAAGAGATGTGTAGTGGATGCTTTGCGGAATATATATGAAACTGATTTTTTTATGTCAAGAAAGCTACAT
AGATATATTGATGGTATGGATGATTTGTCTGAATTTGTAGAAGACTTTTTGTCATTCTTCCCAAATAAGG
TATCTGCTGCTATTAAAGGAAATTGGCTCCAAGGAAACTTAAATAAGTGTTCATCGTTGTTTGGTGCAGC
AGTTTCCTTGTTATTTAGAAAGATTTGGAGTCTCCTTTATCCGGAATTGGATTGCTTTTTTGAGTTTGCA
CACCATTCT

>0N2438082
ACTCAGACATTACACGATGGTTTACGRGATGATAAATTAAAAAGGTGCGTAGTAGATGCATTACGGAATA
TATATGAGACTGATTTTTTTATGTCTAGAAAATTACATAGATACATTGATGGTATGGATGATTTATCTGA
GTTTGTAGAAGATTTTTTATCATTCTTTCCAAATAAGGTATCCGCTGCTATTAAAGGAAACTGGCTTCAA
GGAAACCTAAATAAATGCTCATCATTATTTGGTGCAGCAGTTTCCCTGCTATTTAGGAAAATTTGGAGTC
TGCTTT

>HQ728459
GATGCTACTAAATGGTCGCCAGGTGATAACTCCGCAAAATTTAGGAGGTTTACTCAGGCACTACATGATG
GTTTAAGAGATGATAAATTAAAGAGATGTGTGGTTGATGCACTGAGAAACATATATGAGACTGACTTTTT
TATGTCTAGAAAATTACATAGATACATTGATGGTATGGATGACTTGTCCGAATTTGTGGAGGACTTTCTT
TCATTTTTCCCAAATAAAGTATCAGCTGCTATTAAAGGGAATTGGCTACAAGGCAATTTGAATAAGTGCT
CTTCATTATTTGGTGCAGCTGTTTCCCTGTTATTCAGAAAAATATGGAATCTTCTTTACCCAGAATTAGA
TTGTTTCTTTGAATTTGCACACCACTCTGATGATGCATTATTTATTTATGGTTATTTAGAACCTACAGAT
GACGGA

www.ncbi.nlm.nih.gov



Alignment

—> serazeni sekvenci obsazenych v datasetu

AGATAGRAGRAGT
1) ARRLRATGC

GTTT 5
TGTTGAT & GATGGAGARALRD e rue CGTCAARATTTTG
TGTATTATTART GC £ G G G C C AGTGGACRARRTTICTARG
TGTCTTATTGAT
GARAT.

GARAAT C. C GTAG. GTATAGATTAC
GRGRBATTC. G. G, TATAGATTATTTAC
AGATGATARAGCATGRACT G, C CTTATTATTTGC

TTGATTGE
ATGGTTA

ETTCTGCTARLTTTES

TATAGGRRAGGTTTTATTGTTTC

ATRALGATRARLGRL
ACARLGRCARAGRD

TAATRATGT




Alignment

— rUzné programy, rlzné algoritmy
BioEdit

Clustal W

T-Coffee

MUSCLE

MegAlign — soucast balicku DNASTAR
MAFFT —online

SeaView — moznost konkatenace

konkatenovany alignment = spojeny alignment 2 a vice rliznych genU
-> dalsi moznosti alignovani:

- vyuziti , predalignovanych” soubor( z databazi

- alignovani zohlednujici sekundarni strukturu



Alignovani za pomoci sekundarni struktury
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i struktury
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MAFFT version 7

MAFFT

Multiple alignment program for amino acid or nucleotide sequences ¢ A I M D

Download version
Mac OS5 X
Windows
Linux
Source

Online version
Alignment
mafft —-add
Merge
Phylogeny
Rough tree

Merits { limitations

Algorithms

Tips

Benchmarks
Eeedback

Strategy:

® Auto (FFT-NS-1, FFT-N5-2, FFT-NS-i or L-INS-i; depends on data size) Updated
Progressive methods

O FFT-NS-1 (Very fast; recommended for =2,000 sequences; progressive method)
O FFT-N5-2 (Fast; progressive method)

O G-IN5-1 (Slow; progressive method with an accurate guide tree)

Iterative refinement methods

O FFT-N5-i (Slow; iterative refinement method)

O E-INS-i (Very slow; recommended for <200 sequences with multiple conserved domains and long gaps; 2 iterative cycles only) Help Updated (2015 /Jun)
O L-INS-i (Very slow; recommended for <200 sequences with one conserved domain and long gaps; 2 iterative cycles only) Help

(O G-INS-i (Very slow; recommended for <200 sequences with global homology; 2 iterative cycles only) Help

O Q-INS-i (Extremely slow; secondary structure of RNA is considered; recommended for a global alignment of highly divergent ncRNAs with <200
sequences x <1,000 nucleotides; the number of iterative cycles is restricted to two, 2016/May) Help

https://mafft.cbrc.jp/alignment/server/index.htmi



Alignment

— orezani (trimovani) alignmentu na jednotnou délku (zacatek i konec)

ThTuuuuTCTECTATT[
TAGTAGTAG G G " G ATGTG STTTACTATT
TRCTAGTAGRCTI G CATGTGGGETTTACTATTC
ITTGTCTGTATCTGTTTCTC
C C TTGTCTGTATC TTJ
CRRAGRAGTTC C, GAC GGG CTAEGTC C TTGTCTGTATCTGATTCTT
CRBAGRAGRAC C GAATAAAGRAGTAT GT TR TTGTCTGTGTTTGAGT CTT

=GF&F&GF&E&E CGARTAAAGCAAGTAT CT Ty TTCTCTGTGTTTGACT CTT
> CRRAGRRGRAC :EE!'_'F!E!E[:EE! GTAT T Titeky TT T C 'Th CITTCGAGTCTT

TRAGTAGTAG 5 5 TAGT
TAGTAGTAG GATETGCGRAGTGCCTAGTC
TAGTAGTRG GATRTGGRAGTGGCTAGTC
CRRGRARGAAGC TTGTCTGTATCTGCTTCTT

TTATCTSTAT
TTTATGGARGT

TAGTAGTAG TTTATGGAAGT
ik ey i-fe — fefer GTC CAGC TTTATGGRAG
TAGTAGTAG BGTTAAATRAC

TAGTAGTAGRCTI C GCAGTTARATLRCAC
TTTTTTTTTTTT C C AGTTARATRRC
RGTTRARATRAC
AGTTARATRRAC

leTl_wl:FaleTle
TETGGAGTTTGE

CATRACRAARGGR
ATTATRCRRAGRRL
CACATACRLRGAC

ATGGARATACTGAATCETACTAGTT
”ETFFFETTEHTTHEHEHAWTEHTT

TACTEGTAG
TAGTAGTAG
TAGTAGTA fe. -

— G -: G "EEHEIETEFAEAFATL
_________ BAAGAG TABARTC
TACTAGTAG CTATAGCTRAEGTTAGCTCTC
TACTAGTAG GGTTTATTATTSTGTT

TAGTAGTRG
TAGTAGTAG




Alignment

— orezani (trimovani) alignmentu na jednotnou délku (zacatek i konec)

CATTACTATAGCTC G G ( € — 1 c -
TACTACTATREAT G GG G c - CTACTAC -

SARTCTTTTATTGATTCACC GITGIC
ATCTTTTATTGATTC GITGIC

ik ol el — — — — — ——————
pfob e — — — — — —— — — — —

I ——— ————————— GTGATTCTTTC
1 EATEAEHETEATETT'I‘I"'I‘Eal-'I‘Eq.I"TEAI"FAl"TAl-.'I"I‘l-. CCAATTCTTTGTC

CAGTCTACTACT,
CAGCTTACTACT,

ATTGCAATAET




Alignme

nt

- vymazani tzv. gapu, které nejsou informativni

——————————————————————————————————————————— TACTACTAG

T

ThTuuuuTCTECTATT[
ATCTE CTTTACTATTC
CATCTCGGETTTECTATTC
TTETCTGTATCTETTTCTC
TTETCTSTATC TTC
TTGTCTGTATCTGATTCTT
TTGTCTGTGTTTGAGTCTT
TTGTCTGTGTTTCAGTCTT
TThT“Th STTTCGAGTCTT
5 3 TAGT
GATATGGARGTSCCTRGTC
GATETGGRAGTGGECTRAGTC
TTGTCTGTATCTCCTTCTT

TAGTAGTAG
TARGTAGTRAGACT

GAATRRAAGRAGTATGT
CARTRRAAGRAGTATGT
:EB”REEFEB:TETFT

TE&L-.T}.'—'&L-TF& £
TARCGTAGTAG
TACGTAEGTAG,
CRRGRRAGRAC

[ =1

CRAGRAGRAC

TTATCTSTAT
TTTATGGARGT
TTTEATGGRAGT
TTTE&TGL:F&EQH

i &1

TAGTRAGTRG
ik ey i-fe — fefer
TREGTAGTAG

BGTTRARRATARC
AGTTARATARCRC
AGTTARATRRC
RGTTRARATRAC
AGTTARATRRAC

TAGTAGTAG

leTl_wl:FaleTle
TETGGAGTTTGE

CATRACRAARGGR
ATTATRCRRAGRRL
CACATACRLRGAC

TAGTAGTA
TLRCTAGTAG
TRCGTAGTRG
TACGTAGTA

ATGGARATACTGAATCETACTAGTT
”ETFFFETTEHTTHEHEHAWTEHTT

"i'-'q.Fath
LLGEG TARRATC

ETBGWTREGTTEGWTGT

TAGTAGTAG
TEGTAGTARG

TAGTAGTRG
TAGTAGTAG




Alignment

Orezavani alignmentu:
Geny nekddujici protein — orezavame v nukleotidovém formatu

Geny kodujici protein — orezavame v aminokyselinovém formatu
(aby nedoslo k poruseni ¢teciho ramce)

JRGEEIVILFTRVRLEIIEDYEDSVAFHVNEEY IS¥GEEF KILE TOSHLERALRNASEKSVIKT
LCIQSALEXKALRWASEESETEL,
LCIQCSALEFALRWASEESEIEL
LCIQSALEFALRWASEESETEL
LNTCCALEFALRWASEESEIRS:
LNIQOALEFALEWASEESETQS
LNTQQALEXALRWASEESEIQS:
LNICCALEFALRNASEESEIQL

TTTRAAT
TATTAAT

i icicicic iR

PP EE AP R R Y I e

;‘.LYEET}‘.EC:‘.EHERI‘. R 2 LATOEALEXALRWASEESEIEL,
KIMEETREQEEMARIV LATOGALEXALENASEESEIEL

o e e e

ATTATTT ! ! ﬁ
GTTGATGE v AR KKQE] 2 LNIQQALEXALRWASEESELQS

LATOGALEFALENASEESEIEL
LATOEALEXALRWASEESETEL,
LATCEALEFALRWASEESEIEL,
LCIOSHLEFALRWASEESEIEL

TATTGAT
GTTREATGG

oo
0

QOLYEETRHQFROHRIV LCIOANIEFALEWASEESEIEL
QLY¥FETRAQKACARTV o ICR. J J; LCTIQAALFEXALRWASEESETEL,

LNIQQALEFALRWASEESHLEL

RCRLEITIEDYE DATAFNVEEEY ISYEEE
QLYFETRAAFKBOARTV 2 CRLEITEDYYDATAKNVPEEY ISYGEE LNTQQALEXALRWASEESHLEL,
QLYEETRSAKBOARIV RLEIIEDYYDAIAFHVEEEY ISYGEE LNIQCCAIEXRALENASEESHLEL

S i o e b e e e e e e i e e e e e e e e e e

Ba
B
BA
¥
BA
.Y
B
Ba
AR
AR
¥
BA
AR
%
BA
¥y
AR
AR
AR
.Y
LA
LA

HHEHC

I



Alignment
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Alignment

Ukladani alignmentu:
- v riznych formatech, v zavislosti na ucelu dalsiho pouziti

FASTA (.fas) — moznost otevreni jak v programu alignmentu,
tak v textové podobé (Poznamkovy blok)
— moznost mazani Ci pridavani novych sekvenci
do jiz zalignovaného souboru (= usnadnéni prace)

PHYLIP (.phy) — pro maximum likelihood analyzy (PhyML, RAXML apod.)

NEXUS (.nex) — pro Bayesovskou analyzu (MrBayes)
a analyzy maximum parsimony (PAUP)



2. Prakticka uloha — alignment

Uloha - tvorba a tprava alignmentu v programu BioEdit:

- nacCist dataset, ktery mam ulozeny jako .txt, do programu BioEdit
- Accessory Application — ClustalW Multiple alignment
- Run ClustalW — OK
— nacte sekvence a porovnava kazdou s kazdym, radi dle podobnosti
- prevod do aminokyselin pomoci Ctrl+T, zpét do nukleotid( také Ctrl+T
- orezat zacatek a konec alignmentu na vhodnou délku
- zkontrolovat alignment, vymazat gapy

- ulozit alignment ve formatech FASTA a PHYLIP (File — Save As)



Fylogenetické analyzy

Fylogenetickd analyza = klasifikace organismu zaloZzena na evoluéni historii

Ucel:

- zjiStovani pribuznosti a vztah( mezi organismy / taxony
- evolucni interpretace fylogenetickych vztahu

- taxonomie

- koevoluce

— pro pozorovana data hledame adekvatni vysvétleni

Vystup:

grafické zobrazeni pomoci fylogenetického stromu (fylogramu)



Fylogenetické analyzy

vnitrodruhové vztahy
(populaéni genetika)



GAATCATCCC
GACCAAACCTA
GAATCATCCC
GACCAAACCTA




Fylogeneticky strom

A-F taxony
7 Z outgroup (koren)

skupina (klastr) B,
sesterska skupina ke skupiné A

uzel skupina (klastr) A
(node) (group, cluster, clade)
vétev dvojcestné vétve (dichotomie)

(branch) usporadani vétvi = topologie



Zobrazeni fylogenetickych stromt

ZAKORENENY,
S DELKOU VETVI

ZAKORENENY,

BEZ DELKY VETVI

ol

al

r_—Io'I'II'FIUOUJ@



Zobrazeni fylogenetickych stromt

NEZAKORENENY NEWICK FORMAT

- (A((BC)((D(EF)G (H (1))



Fylogeneticky strom

Q O

n pocet taxonl ve stromu
n-2 uzld

2n-3 vétvi



Fylogeneticky strom
o
>_‘< W
‘\1 /
@)
K}P
"\

zakofenénych strom(
je vice nez nezakorenenych



Zdroje fylogenetické informace

amplikonova data z NGS

genom genom
,multilokusové” informace
(RFLP, RAPD, AFLP,
mikrosatelity)
@
O AO ®

poradi gen(
sekvence nukleotidt

gen A gen B gen C gen A gen C gen B

GAATCATCCGGACCAAACTTA GAATCATCCCGACCAAACCTA

I



Fylogeneticka data

Pozadavky na fylogeneticka data:

informativnost (tj. pfimérena variabilita mezi taxony)

nezavislost

homologie

v s v 7 GACACGGTCCAGACTCTTACGGGAGGCAGCAGT GGGGAATATTGCACAATGGGCGAAA
dostatecne mnozstvi GACACGGTCCAGACTCCTACGGGAGGCAGCAGT GGGGAATATTGCACAATGGGCGAAA
GATACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCTAAA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGT GGGGAATATTGCACAATGGGCGAAA
GATACGGTCCAGACTCCTACGGGAGGCAGCAGTCGGGAATCTTGCACAATGGGCGAAA
GATACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGT GGGGAATATTGCACAATGGGGGAAA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAA

GACGGGTGAGTAAAGCGTGGGAATCTGCCTTGCAGTGGGGGATAACCCGGGGAAACT
GACGGGTGAGTAATGCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACG
GACGGGTGAGTAATGCTTGGGAATCTAGCTTATGGAGGGGGATAACTACGGGAAACT
GACGGGTGAGTAATGTCTGGGGATCTGCCCGATGGAGGGGGATAACTACTGGAAACG
AACGGGTGAGTAAAGTCTGGGGATCTGCCCGATGGAGGGGGACAACTATTGGAAACG
AACGGGTGAGTAATATCTAGGGATCTACCTAATGGAGGGGAATAACTATTGGAAACG
GACGGGTGAGTAAGATATGGGAATCTACCTAAAGATGGGGGATAACTATCGGAAACG

CA- - = = == == - - AAGG- == ==~~~ = -~ - - TC----TTCGGA- TTGAGTAGCGT
CAGCACA- - - = - - - GAGGAACT TGTTCCTTGGGT GGm = = = « = = = = = = =~ = - CGAGCG-
TAAC- - == = == = - - ATGAAGA---- AGCTTGCT---- - - - TCTTTG- ATGACGAGT G-
CA- - - - o= - CCGGAAA- - - - GAAGCTTG- - - - - - CTTCTTTG- CCGGCGAGCG-
------------------------------ TTTATG- - CAGCTCTG- CTGGCAA GCG-
TA- == === - ACAAAAA- - TA- - -« -~ === TTTTTTG- TT- - - AAGCG-
AAT G = = = = = = = = = ATGAAAA- - = - - & & o o o o e o e e m e e oo oo TCATTTAGCG-

-------------------------------------------------- TTTAGCG-




Fylogeneticka data

Informativnost (pfimérena variabilita mezi taxony):

GACACGGTCCAGACTCTTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAA
GATACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCTAAA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAA
GATACGGTCCAGACTCCTACGGGAGGCAGCAGTCGGGAATCTTGCACAATGGGCGAAA
GATACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAA

I GACGGGTGAGTAAAGCGTGGGAATCTGCCTTGCAGTGGGGGATAACCCGGGGAAACT
I GACGGGTGAGTAATGCCTAGGAAATTGCCCTGATGTGGGGGATAACCATTGGAAACG
I GACGGGTGAGTAATGCTTGGGAATCTAGCTTATGGAGGGGGATAACTACGGGAAACT
I GACGGGTGAGTAATGTCTGGGGATCTGCCCGATGGAGGGGGATAACTACTGGAAACG
I AACGGGTGAGTAAAGTCTGGGGATCTGCCCGATGGAGGGGGACAACTATTGGAAACG
 AACGGGTGAGTAATATCTAGGGATCTACCTAATGGAGGGGAATAACTATTGGAAACG
 GACGGGTGAGTAAGATATGGGAATCTACCTAAAGATGGGGGATAACTATCGGAAACG

CA- = = = = = = = o - - = AAGG- - - - - - ----TTCGGA- TTGAGTAGCG
CAGCACA- - - - - - - GAGGAAC TCCTTGGG --- - - CGAGCG-
TAAC- - - = = = = - - - ATGAAGA----AGCTTGCT------ - TCTTTG- ATGACGAGT G-
CA- - == == = == = = CGGAAA- --- GAAGCTTG- - - - - - TCTTTG- CCGGCGAGCG-

____________ S TTT - - GCTCTG- CTGGCAAGCG-
TA- = = = = = = = = = = - ACAAAAA- - - TA- - - - - - - = = = - - - TTTTTG-TT AAGCG-
A AT Ge = - - = = = - - = ATGAAAA- - - - - & 0 0 0 0 o e m e e - - TCATTTAGCG-

------------ : TTTAGCG-




Fylogeneticka analyza

Nékolik pristupt (algoritmui):
— pro pozorovana data hledame adekvatni vysvétleni

e parsimonie = co nejuspornéjsi usporadani dat
MP (Maximum parsimony) — pocet substituci

e pravdépodobnostni pristup = co nejpravdépodobnéjsi usporadani dat
na zdkladé danych predpokladi
ML (Maximum likelihood) — pocet substituci ,na pozici“
Bl (Bayesian inference)
je nutné ,znat” (stanovit) model, jak probiha evoluce
- vybér vhodného modelu molekularni evoluce

Evolucni modely:
— korekce na opakované substituce



Izolace DNA / RNA, PCR, sekvenovani

CAAAGCTOGGCAT TTTACAT TAAAACTATTTTCT GTAACCCCCTAAACTGCCC

Organismus, ktery chci fylogeneticky M A

charakterizovat (mél bych védét proc€) Vyhledani homologickych

sekvenci pro dalsi taxony
(mél bych vedet pro ktere)

m National Library of Medicine

BLAST ® Home RecentResults Saved Strategies Help

Basic Local Alignment Search Tool
Non-interactive searches of nt switch to core_nt
BLAST finds regions of samrlamy between biological sequenoes The Starting late September 2024 all non-interactive
program i O protein s WebBLAST and PrimerBLAST searches of “nt”" will
1‘ Tue, 24 Sep 2024

Vytvoreni alignmentu

< TreeView - [oe2.tre]

AAA- - - CCTGGTGGTTAATA- - CCCA

o) ele] 1) sl GTCGTGAGGAAGG- - - TGGTGTTGTTAATAGCAGCA
GTAGCGAGGAAGG- - - CATTTAGTTTAATAGACTAG
GCGGGGAGGAAGG- - - CGTGAGAGCGAATACCTTTC
GTAGGGAGGAAGGC- - AA.- TATCCTTAATACGGTTA

Fylogeneticka analyza zvolenou metodou

To hlavni a podstatne:

interpretace fylogenetickych
vztahl




Maximalni parsimonie (MP)

Maximalni parsimonie (Maximum parsimony, MP)

- pracuje s délkou stromu a hleda nejkratsi kladogram
(tj. co nejuspornéjsi usporadani dat)

Znaky (pozice alignmentu):
- neinformativni (konstantni)
- variabilni neinformativni
- variabilni informativni

— délka stromu je mnozstvim

g . g - _ Délka stromu Pocet pozic
vsech zmén na vsech pozicich alignmentu
V4
;o ° K

— sestaveni vSech stromu Z\ _ /
- = E i

=

\

Délka stromu pro danou pozici



Maximalni parsimonie (MP)

Napriklad:
e \lychozi strom z libovolnych 3 taxond
e Sestaveni tfi moznych strom( s pridanim 4. taxonu

e 7 kazdého stromu vzniklého v predeslém kroku se postavi pét dalSich stromd
pridanim 5. taxonu

e Pokracujeme az do pridani posledniho taxonu

3 taxony - 1 nezakorfenény strom

4 taxony - 3 nezakorfenéné stromy

— a pak to prudce roste...

pocet moznych kombinaci roste jako faktorial n



Maximalni parsimonie (MP)

No. Number of Number of rooted
taxa unrooted trees trees

| 1
3 | 3
4 3 15
5 15 105
6 105 945
7 945 10395
3 10395 135135
9 135135 2027025
10 2027025 34459425




Maximalni parsimonie (MP)

Maximalni parsimonie (Maximum parsimony, MP)

— sestaveni co nejkratsiho stromu (vychoziho)

— jeho nasledné zlepSovani pomoci preskupovani vétvi (branch swapping)
heuristické metody (rGzné algoritmy)

Vyhody MP:

- jednoducha, pochopitelna, rychla

- minimalni mnozstvi predpokladd o evoluci
- dobre prostudovana matematicky

Problémy MP:

- predpoklad parsimonie je zcela jisté nespravny pro sekvence s rychlou evoluci



Pravdepodobnostni metody

- pojem pravdépodobnost nelze definovat, je znacné subjektivni

R.A. Fischer (evolucni biolog) = likelihood pro biologicka data
Thomas Bayes (matematik) - pravdépodobnost

pravdépodobnost (probability) + veérohodnost (likelihood)

na fylogenetiku (kniha , Inferring Phylogenies®) INFERRING

PHYLOGENIES

mame data (tj. pozorovany jev) - chceme ho adekvatné
vysvétlit (hypotéza)
—> pravdepodobnost mezi daty a fylogenezi




Pravdépodobnostni metody

pravdépodobnost Vs. vérohodnost
(probability) (likelihood)
vysvétleni (hypotéza) pozorovany jev (data)
e nékdo skladal mince probability(H|D)
aby to bylo hezke, a takhle e
to dopadlo. Ze tato hypotéza zpUsobila tato
data
e roztrhl se pytlik s mincemi probability(D|H)
<

a takhle to padlo na’hodu .........................................................

Ze se objevi takovato data, pokud
nastane predpokladana hypotéza

e spodni strana mince je tézsi
a pod stolem jsou magnety likelihood




Pravdépodobnostni metody

Fylogenetika - hledame hypotézu s maximalni vérohodnosti

v likelihoodu jsou délky vétvi velmi dulezité

Hypotéza = topologie v€. délky vétvi a modelu

— vezmu data, prohledavam topologie, délky vétvi v kazdé topologii
na kazdé urovni najdu nejvérohodnéjsi a z nich vyberu ten nejvérohodnéjsi
(na nejvyssi urovni)

Model:
- evoluce na jednotlivych pozicich je nezdvisla GACTCATCC,
J yenp ) G CATCATTC
- evoluce v jednotlivych liniich je nezavisla CCATCATG GC
GCATTATTC
G GATCATTC



Evoluéni modely

rychlost substituci

frekvence nukleotid( transition na rlznych pozicich matice
(base composition) probabilities (distribution of rates)
A->G
T G A->C
A T>C AAAGGCTTATAA
C

Vybér vhodného evolucniho modelu:
rizné volné stazitelné nebo online bézZici programy, napf.

SMS: Smart Model Selection
www.atgc-montpellier.fr/sms/



Evolucni modely

SMS: Smart Model Selection

1/ 1//”

I %

/) //ﬁ”’}(’.lnﬂ\ \

Mantpellier Bioinformatics Platform

SMS: Smart Model Selection in PhyML

Home
Organization Vincent Lefort, Jean-Emmanuel Longueville, Olivier Gascuel
Molecular Biology and Evolution, 34(9):2422-2424, 2017.
)
Citations & Statistics |4 Access the recommendation on F1000Prime
Partners

SMS online execution

Online programs

SMs Input data (PHYLIP format) | Zvolit soubor | Nevybran zadny soubor
Online execution
. Data type Protein @ O pna
Docs & Materials
X Selection criterion |AIC v
Paper & Contact
Binaries
Name of your analysis |
Databases
Your email |
Datasets
Please confirm your email |
NGS

Run analysis

Contact: Webmaster, LIRMM,

Zlﬂs H

BONFORMATGUE LIRMM

www.atgc-montpellier.fr/sms/



Maximalni vérohodnost (VL)

Maximalni vérohodnost (Maximum likelihood, ML)

— hledani hypotézy s maximalni vérohodnosti

) RS
(ST S S

U HETE e

matice model topologie (véetné

délky vétvi)

data hypotéza



Maximalni vérohodnost (ML)

Maximalni vérohodnost (Maximum likelihood, ML)

— hledani hypotézy s maximalni vérohodnosti
- evoluce na jednotlivych pozicich je nezavisla

- evoluce v jednotlivych liniich je nezavisla

Vyhody ML:

— jednoznacné lepsi, pravdépodobnéjsi stromy nez MP

Nevyhody ML:

- hledani ML stromu je ,,optimality criterion” proces — stejny problém jako u MP
- nastaveni parametrl analyzy, vybér vhodného modelu

- vypocetné narocna (hledani nejlepsi kombinace modelu a stromu) | £

- ¢asoveé narocna



Maximalni vérohodnost (ML)

— ruzné programy

- volné stazitelné, online bézici, soucast balickd (napr. Geneious)
PhyML — zdarma, bézi pomérné rychle a efektivné
RAXML

— nacita soubory ve formatu PHYLIP (.phy)



Maximalni vérohodnost (ML)

PhyML

C:\Users\kvicej00\Desktop\pt

— PHYML v2.4.3 -

Settings for this run:

Data type (DNA/AA) DNA
Input sequences interleaved (or sequential) interleaved

Analyze multiple data sets no
Non parametric bootstrap analysis no

Model of nucleotide substitution HKY

Base frequency estimates (empirical/ML) empirical
Ts/tv ratio (fixed/estimated) fixed (ts/tv = 4.00)
Proportion of invariable sites (fixed/estimated) fixed (p-invar = ©.00)
One category of substitution rate (yes/no) vyes
Input tree (BIONJ/user tree) BIONJ
Optimise tree topology yes

)]
I
S}
B
M
E
T
Vv
R
u
0

Are these settings correct? (type Y or letter for one to change)




Maximalni vérohodnost (ML)

PhyML

C:\Users\kvicej00\Desktop\pt X =+

= PHYML v2.4.3 -

Settings for this run:

Data type (DNA/AA) DNA
Input sequences interleaved (or sequential) interleaved
Analyze multiple data sets no
Noh parametric bootstrap analysis yes (1000 replicates)
Model of nucleotide substitution GTR
Base frequency estimates (empirical/ML) empirical
Proportion of invariable sites (fixed/estimated) estimated
One category of substitution rate (yes/no) no
Number of substitution rate categories 4
Gamma distribution parameter (fixed/estimated) estimated
Input tree (BIONJ/user tree) BIONJ
Optimise tree topology yes

D
I
S
B
M
E
v
R
C
A
u
0]

Are these settings correct? (type Y or letter for one to change)




C:\Users\kvicej00\Desktop\pt

. Optimisation of the proportion of invariable sites...

. Optimisation
. Log(lk) :
. Log(lKk) :
. Log(lk) :
. Log(lk) :
. Optimisation
. Optimisation
. Optimisation
. Log(lk) :
. Log(lk) :
. Log(lk) :
. Log(lk) :
. Optimisation
. Optimisation
. Optimisation
. Log(lk) :

. Log(lk) :
. Log(lk)

X

of the gamma

—7267.916U68
—7267.402566
—7267.177048
—7267.0408U1

Maximalni vérohodnost (ML)

+ |-

shape

>
>
>
>

parameter. ..

—7267.402566
—7267.177048
—7267 . 040841
—7266.952651

of the GTR parameters...

of the proportion of invariable

of the gamma

—7263.886298
—=7263.U436597
—7262.615926
—7262.415365

shape

>
>
>
>

parameter...

—7263.U436597
—7262.615926
—7262.415365
—7262.294920

of the GTR parameters...

of the proportion of invariable

of the gamma

—7261.013053
—-7260.651473
—7260.418U95

shape

parameter. ..

—7260.651473
—7260.418U495
—7260.264279




Maximalni vérohodnost (ML)

C:\Users\kvicej00\Desktop\pt X + v

. Log(lK) : —7252.678381 —> —7252.678380

. Optimisation of the GTR parameters...

. Optimisation of the proportion of invariable sites...
. Optimisation of the gamma shape parameter...

. Log(lK) : =7252.678380 —> =7252.678378

. Optimisation of the GTR parameters...

. Optimisation of the proportion of invariable sites...
. Optimisation of the gamma shape parameter...

. Log(lk) : -7252.678378 —> —7252.678378

. Optimisation of the GTR parameters...

. Optimisation of the proportion of invariable sites...

. Optimisation of the gamma shape parameter...

. Non parametric bootstrap analysis

1 10/1000
1 20/1000




Bayesovska analyza (Bl)

Bayesovska analyza (Bayesian Inference, Bl) 5}

mrba

—Z7as

— nacita soubory ve formatu NEXUS (.nex)




Bayesovska analyza (Bl)

Mr. Bayes

& Ci\Users\Kvic g0 Desltop  MrBayes\mrbayes_xb4d.exe — O x

MrBayes v3.2.2 x64

{Bayesian Analysis of Phylogeny)

Distributed under the GNU General Public License
Type "help”™ or "help <command>" for information
on the commands that are available.

Type "about™ for authorship and general
information about the program.




Bayesovska analyza (Bl)

(Bayesian Analysis of Phylogeny)

Distributed under the GNU General Public License

Type "help” or "help <command>" for information
on the commands that are available.

Type "about™ for authorship and general
information about the program.

MrBayes » execute L_zkus.nex

Executing file "L_zkus.nex"”

DOS line termination

Longest line length = 117

Parsing file

Expecting NEXUS formatted file

Reading data block
Allocated taxon set
Allocated matrix
Defining new matrix with 31 taxa and 346 characters
Data is Dna
Missing data coded as -
Taxon -» EU83727eH
Taxon -» JX119868A
Taxon -> KX@642685
LER G -> MK6B85652D
Taxon -> AJ418e6185
Taxon -> MKEB5688K
Taxon -> MKEBS661K
Taxon -> KM1922895
Taxon -» KU5299455
Taxon -» JX316868T
Taxon -> KC522413T7
Taxon -> MK386156T
Taxon -> KF9743615
Taxon -> NCB43868A
Taxon -> IXB2B8271M
Taxon -»> KX815481P
Taxon -» AB574184P
Taxon -> MF@77572P
LER G -> MFB77567P
Taxon -> MFB77564P
Taxon -> MNB832779P
Taxon -> KF776686P
Taxon -> 801F
Taxon -> 783F
Taxon -> MNB26176P

(F= T I = Ty (R =S WY R

[N
[



Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon
Taxon

[T I = RV R S FU Ry X

->
->
=5
-»
->
->
-»
->
->
-»
->
->
-»
->
->
-»
->
->
-
->
->
-
=5
->
-
=5
->
-
=5
->

Bayesovska analyza (Bl)

JX119608A
KX@64268S
MK685659D
AJ4166185
MK685688K
MKeB5661K
KM1922089S
KU5299455
JX316808T
KC522413T
MK386156T
KF974361S
NCB43868A
JXe28271M
KXx815401P
AB574184P
MF@77572P
MF@77567P
MFB77564P
MN832779P
KF776606P
801F

783F

MNB26176P
MF@77566P
MNG2617 8P
MN@26173P
KF425497D
KF177176D
MK6@5679D

Successfully read matrix
Setting default partition (does not divide up characters)
Setting model defaults
Seed (for generating default start values) = 1733888771
Setting output file mames to "L_zkus.nex.run<i>.<p|t>"
Exiting data block
Reached end of file

MrBayes > lset nst=6 rates=invgamma ngammacat=4

Setting Nst to 6

Setting Rates to Invgamma

Setting Ngammacat to 4

Successfully set likelihood model parameters

MrBayes > mcmc ngen= 16668680




Bayesovska analyza (Bl)

Chain results (10060688 generations requested):

[-7001.037] (-7423.560) (-7310.681) (-7471.296)

Mr Ba es [-4526.078] (-4568.591) (-4567.438) (-4851.601)
. \, [-4101.6508] (-4311.517) (-4349.056) (-4483.381)
[-4062.136] (-4172.653) (-4102.854) (-4137.850)

[-3999.320] (-4@55.607) (-4131.093) (-4062.699)

(-4004.856) [-3957.566] (-40876.370) (-3994.656)

(-3988.809) [-3932.391] (-4011.878) (-3978.856)

(-3957.155) [-3918.655] (-3971.395) (-3947.228)

[-2921.528] (-3921.043) (-3963.830) (-3919.616)

(-3925.867) (-3903.955) [-3915.394] (-3909.239)

(-3929.571) (-3906.815) [-3898.958] (-3897.281)

MNMNNERNNRERE NS

Average standard deviation of split frequencies: ©.111959

5500 (-3930.309) (-3910.432) [-3909.824] (-3911.371)
6008 (-3910.707) (-3916.871) (-3916.499) [-3887.104]
6508 [-3893.685] (-3911.698) (-3983.295) (-3898.163)
70660 (-3895.851) (-3901.620) [-38090.844] (-3897.873)
7508 (-3904.609) (-3903.849) (-3808.748) [-3895.102]
8000 (-3892.106) (-3893.815) [-3904.499] (-3899.277)
8500 [-3982.334] (-3894.355) (-3982.532) (-3888.610)
0068 (-3902.992) [-3889.185] (-3898.782) (-3886.844)
9500 (-3002.803) (-3902.081) (-3897.813) [-3899.451]
16808 (-3895.506) [-3888.200] (-3900.646) (-3906.445)

2:
2:
2:
2:
2:
2:
2:
2:
2:
2:

Average standard deviation of split freguencies: 8.1860866

16508 (-3895.464) (-3896.706) [-3899.754] (-3916.761)
11008 (-3892.916) [-3892.540] (-3808.288) (-3907.3@4)
11508 (-3891.138) [-3887.200] (-3897.505) (-3808.465)
12008 (-3886.158) (-3895.316) (-3899.951) [-3895.952]
12508 [-3887.538] (-3982.739) (-3902.760) (-3912.968)
13008 (-3895.558) (-30902.703) [-3903.714] (-3914.587)
13508 [-2801.386] (-3903.484) (-3808.820) (-3912.319)
14000 [-3893.204] (-3889.766) (-3901.741) (-3916.616)
14508 (-3907.801) [-3889.357] (-3882.366) (-3921.408)
156808 (-3903.163) [-3885.333] (-3885.999) (-3926.161)

MNMNNMNNRNNNNN

Average standard deviation of split frequencies: ©.879817

15508 (-3911.243) [-3890.943] (-3901.495) (-3904.671)
16808 (-3908.134) (-3896.962) [-3891.923] (-3916.491)
16508 (-3901.485) (-3896.219) [-3906.147] (-3921.860)
17008 (-3804.608) [-3892.851] (-3902.664) (-3905.756)
17508 (-3904.587) [-3894.477] (-3886.298) (-3920.261)
18008 (-3893.863) (-3892.201) [-3880.665] (-3916.568)
18508 (-3893.814) [-3884.708] (-3896.133) (-3892.454)
106808 (-3899.257) [-3803.612] (-3899.712) (-3900.788)

NMRNNMNNNRON




Vizualizace a uprava fylogenetickych stromu

K

TreeView &8

- vizualizace stromu ve formatu .tre vytvoreného fylogenetickym programem
- moznost vizualizace ruznych typt stromu (s délkou vétvi, bez délky vétvi)

- moznost zobrazeni statistickych podpor uzl{

- moZnost nastaveni outgroupu / outgroupt a zakofenéni stromu

- moznost ulozeni ve formatu .emf umoznujicim grafické Upravy v dalsich
programech

- moznost tisku hrubého, graficky neupraveného stromu

File Edit Style Tree Window Help

| Felsle| = s

gallly



izualizace a Uprava fylogenetickych stromt

Finalni grafické upravy fylogenetickych stromu:

FigTree
Adobe lllustrator

- vizualizace hrubého, graficky neupraveného stromu,

ve formatech .emf, .ai nebo .pdf

- moznost textovych uprav

(ndzvy taxonu, velikost a typ pisma

- moznost barevnych Uprav a vkladani obrazk

Hainan replllovirus tGss3a40

Thottapalayam thottimyirus Ncoto7or
T Imiin thotimvirus Kxrrs12s Cﬁ
Kilimanjaro orthohantavirus Jx1a70s

Rockport HIM015222
Fugong KTe3a70)
T Andes orthahantayifus 14N830085
Laguna Negra AFcasT

Necocl orthohantavirus NCosazor
Maporal orthohantavirus Eurssioz

e Bayou orthohantavinis ACosszs
Tatenale orihohantavirus MKea3761

Kielder prihohantavirus Ky761731

Rusna orthahantavirus WT4z17a1
Traemmarsee orthohanlavirus MKS<2634

EAES

Tula orthohantavirus NCo0sez6
Yuanjiang orthohantavirus kss7316 a
v Puumala orthohantavirus NGA0S226
Oxbow NCO3TS
Asama orthohanlavirus EUS29078
Boginia othohantavirus xss0s6s
Qian Hu Shan arthohantavirus Gusesezt

st
Amga orthohantavirus Ka74361
Sangassou arthohantavirus PR2RRSS>

Hanlaan orthohantavirus NCODs222
Thailand onthohantavirus Losss71s
Jemez Sprin s KNGOS
Dobrava otthohantavirus NCozs2ss
Laibin mobatvirus NCusgss

Sarawak mobatvirus MN3I7A0S.

Xuan Son mobatvirus NCO72262

KTsa17
Dakrang orthahantayins NGEs3sse

Quezon mobatvirus KUss:71s

Nova mobalvirus NCa3siss
Mouyassue orhohantavirus KJisi: *
Wl Mouyassue orthohantavirus JQze771e

Black Creek Canal orthohantavirus GUIS/007



Odkazy

* https://www.ncbi.nlm.nih.gov

* https://ictv.global

* https://mafft.cbrc.jp/alignment/server/index.html
* https://phylipweb.github.io/phylip/software.html
* https://molbiol-tools.ca/Phylogeny.htm

Methods By computer Cross-referenced Data types Web servers New programs Submittin
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Here are 392 phylogeny packages and 54 free web servers, (almost) all that I know about. It 1s an attempt to be completely comprehensive. I have not made any attempt to exclude progr
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