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7 AGGGTTTATTTATTTGGACATGTACCT! CCTAGGATTGAAAATCA
8 TGTTAAGTCGATTCTTTCTTGTCCGATTGTAGA TTTAAGTTCTT
9 CTGCCTAATCGATATGAGGTTTTTCTCAAAGGAGCTGAAA AATT
10 CTTGTTGTTAGTAGAGACGGGAACACAACTAGTTTAGAAGGGCGAA
11 AGCACACTGGCGGCCGTTACTAGTGGATCCGAGCTCGGTACCAAGCTTGA
12 TGCATAGCTTGAGTATTCTATAGTGTCACCTAAATAGCTTGGCGTAATCA
13 TGGTCATAGCTGTTTCCTGTGTGARATTGTTATCCGCTCACAATTCCACA
14 CAACATACGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAG

TTGCGCTCACTGCCCGCTTTCCAGTCG
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UGENE is a free open-source biocinformatics

software

for Windows, macOS, and Linux.

Download UGENE @)

2 $900
- . - . . 5 $2,250
Geneious | Bioinformatics Software for Sequence Data Analysis 5 =
Geneious Prime is the world's leading bioinformatics software platform for molecular biology and Cinbors s s ainlable
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DATABAZE - Velkd trojice EMBL/NCBI/DDBI

Data type

DDBEJ

EMBL-EBI

NCEI

Mext generation reads

Seguence Bead Archive

Capillary reads

Trace

Archive

Annotated sequences

DDBJ

Samples

BioSample

Studies

BioProject

European Mucleotide

Archive (ENA)

Sequence Bead Archive

Trace Archive

GenBank

BioSample

BioProject

#  hitps//wwaw.ebiacuk/ena/browser/hame

# EMBL-EBI

The ENA Advanced Search API is changing on 2023-05-02! Details here.

We recommend that you subscribe to the ENA-announce mailing listfor updates on services

Featured data resources

AlphaFold DB

Database for protein structure
predictions for numerous
species

CC-BY

Featured tools

Clustal Omega

Multiple sequence alignment of
DNA or protein sequences.
Clustal Omega replaces the older
Clustalw alignment tools.

Web API

®

A

BioModels

repository of peer-reviewed,

published, computational models.

Web API | CCO

a
-]
-HMMER

HMMER

Fast sensitive protein homology
searches using profile hidden
Markov models (HMMs) for
querying against both sequence
and HMM target databases.

Weh APT

m}

<« C A 06

R DDBJ % |+

https://www.ddbj.nig.ac,jp/index-e.html

ChEMBL

An open data resource of binding, ionforn

functional and ADMET bioactivity
data.

Web API | CC-BY

Annotation Platform

Consolidating text-mined and
curated annotations

Web API

(April 10th 10:00 - April 11th 14:00) Suspension of DDBJ_ Filter this table ‘

% DDBI Bioinformation and DDBJ Cen'

from life science researches a

Obrazky vytvoril Vratislav PesSka

& https//www.ncbi.nim.nihgov

B3 An official website of e United States govemment Hare's how you know v

m National Library of Medicine

National Center for In

[AilDatabases ~| |

NCBI Home Welcome to NCBI

Resource List (A-Z)

for infortnation adv

i providing access to
biomedical and genomic information

All Resources

Chemicals & Bioassays ‘About the NCBI | Mission | Organization | NCBI News & Blog

Data & Software

DNA & RNA Submit Download Learn

Domains & Structures Deposit data or manuscripls Transfer NCBI data o your Find help documents, attend a
nto NCBI databases computer class o walch a tutorial

Genes 8 Expression
Ganetics & Medicine

Genomes & Maps.

AL

Homalogy
Literature

Proteins

Sequence Analysis

Taxcnomy

Develop Research

Use NCBI APls and code

Analyze

Identfy an NCBI tool for your Explore NCBI research and

Tools

Amino Acid Explorer

Assembly Archive

Basic Local Alignment Search Tool (BLAST)
Batch Entrez

BioAssay Services

BLAST Link (BLink)

BLAST Microbial Genomes
BLAST RefSeqGene

CDTree

cev

Cn3D

COBALT

Concise Microbial Protein BLAST

Conserved Domain Architecture Retrieval Tool
(CDART)

Conserved Domain Search Service (CD Search)
Digital Differential Display (DDD)

Electronic PCR (e-PCR})

Frequency-weighted Link (FLink)

Gene Expression Omnibus (GEO) BLAST

Genetic Codes

Genome BLAST

Description
Explores amino acid properties, substitutions and functions

Links the raw sequence information found in the Trace Archive with assembly information found in GenBank/EMBL/DDBJ
Finds regions of local similarity between biclogical sequences

Retrieves records specified in an uploaded file of identifiers

Tools that summarize the biological test results in the PubChem database

Displays the results of a pre-computed BLAST search of a protein against all other protein sequences at NCBI

Finds regions of local similarity between query sequences and sequences from complete microbial genomes

inthe R RG set

Finds regions of local similarity between query and genomic

Classifies protein and i i their tionary

Compare genomes based on assembly-assembly alignments

Displays and manipulates 3-dimensional structures and alignments from the Structure database

Performs protein muliple sequence alignments

Finds regions of local similarity between query proteins and proteins from complete microbial (prokaryotic) genomes

Displays the functional domains that make up a given protein sequence

Identifies the conserved domains present in a protein sequence

Identifies genes with signi different exp levels by EST profiles

Identifies sequence tagged sites (STSs) within DNA sequences

Links a group of records in a source database to a ranked list of associaled records in a destination database based on frequency-

weighted statistics

Finds regions of local similarity between query and GenBank included on

database
Displays the genetic codes for organisms in the Taxonomy database in tables and on a taxonomic tree

Finds regions of local similarity between query sequences and genome sequences

or SAGE platforms in the GEO



NCBI databaze

Assembly

BioCollections

BioProject (formerly Genome Project)
BioSample

Bookshelf

ClinVar

ClinicalTrials.gov

Computational Resources from NCBI's
Structure Group

Consensus CDS (CCDS)

Conserved Domain Database (CDD)
Database of Genomic Structural Variation
(dbvar)

Database of Genotypes and Phenotypes
(dbGaP)

Database of Short Genetic Variations (dbSNP)
GenBank

Gene

Gene Expression Omnibus (GEO) Database
Gene Expression Omnibus (GEO) Datasets
Gene Expression Omnibus (GEO) Profiles
GeneReviews

Genes and Disease

Genetic Testing Registry (GTR)

Genome

Genome Reference Consortium (GRC)
Glycans

HIV-1, Human Protein Interaction Database
Identical Protein Groups

Influenza Virus

Journals in NCBI Databases

MeSH Database
MedGen

NCBI C++ Toolkit Manual

NCBI Education Page

NCBI Glossary

NCBI Handbook

NCBI Help Manual

NCBI Pathogen Detection Project

National Library of Medicine (NLM) Catalog
Nucleotide Database

Online Mendelian Inheritance in Man (OMIM)
PopSet

Protein Clusters

Protein Database

Protein Family Models

PubChem BioAssay

PubChem Compound

PubChem Substance

PubMed

PubMed Central (PMC)

RefSeqGene

Reference Sequence (RefSeq)

Retrovirus Resources

SARS CoV

Sequence Read Archive (SRA)

Structure (Molecular Modeling Database)
Taxonomy

Third Party Annotation (TPA) Database

Trace Archive
Viral Genomes
Virus Variation

&~ — G Gh Iﬁ https://jgi.doe.gov/data-and-tools/
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JGI (E/f JOINT GENOME INSTITUTE

Our Science Our Projects Data & Tools User Programs p

IMG Data Portal MycoCosm PhycoCosm Phytozome

< C @ () https;//genomevolution.org/coge/

coao [Search database |[@) acvancea:

My Data Tools * Help » Login

Organisms: 21,634 Genomes: 57,631 Features: 4,066,190,572

New to CoGe? Latest News

CoGe is a platform for performing Comparative Genomics CoGe Leadership Chz
research. It provides an open-ended network of interconnected May 1, 2021
tools to manage, analyze, and visualize next-gen data.

Flash-free GEvo Upd:

< O M () https://www.plabipd.de/about_pubplant.htm|
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https://www.genome.jp/kegg/

(%)  https;//www.arabidopsis.org

Databases Tools Auto annotation Kanehisa Lab
®
i tair Home Help Contact AboutUs Subscribe Login Register
Search Browse Tools Portals Download Submit

[KEGG  v|| |[ search | Help
The Arabidopsis Information Resource
» Japanese / \
KEGG Home KEGG: Kyoto Encyclopedia of Genes and Genomes N E =
Release notes ARABI Do PS'S
&« C M A\ Nezabezpeeno | geneontology.org A 18 x 3|y @

COMMUNITY
Group
Free to Join.

\_ Open to All.

GE"{E&";‘IQEPGY About  Ontology  Annotations  Downloads  Help

]
&) h ttps://www.girinst.org/repbase/

giri

REPBASE

Subscription News!

e.g. BLAST, UniProt, MSH6, Albumin...

Browse  Search Repeat Masking Download
UniProtKB/Swiss-Prot w o8
Proteins & Proteomes  Database
_G__ @ A Nezabe%?_eé_eno_ s, © @ (3 https;//wormbase.org//#012-34-5
QrMBASEe verson wszer | % *ALLIANCE
Home Tools ~ Downloads ~ Links ~ Community ~ About D..".’\’?r_T'.gfse ik Downloads Community Support
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OXFORD

Journals
ACADEMIC

You are here: NAR Journal Home » Database Summary Paper Categories

NAR Database Summary Paper Category List

Nucleotide Sequence Databases

RNA sequence databases

Protein sequence databases

Structure Databases

Genomics Databases (non-vertebrate)
Metabolic and Signaling Pathways
Human and other Vertebrate Genomes
Human Genes and Diseases
Microarray Data and other Gene Expression Databases
Proteomics Resources

Other Molecular Biology Databases
Organelle databases

Plant databases

Immunological databases

Cell biology

» Compilation Paper

» Category List

» Alphabetical List

» Category/Paper List

» Search Summary Papers

Oxford University Press is not responsible for the content of external internet sites

OXFORD

ACADEMIC Books

Journals

DATABASE

The Journal of Biological Databases and Curatfion

Volumes v Submit v Alerts About v

Impact Factor

4.462

5 year Impact Factor
4,776

DATABASE

Editor-in-Chief
David Landsman

Latest Volume
Volume 2023
2023



riklad stahovam dat z NCBI|

File Edit View Tools Sequence Annotate & Predict Help
) L e
< ®v My & By E=v o 5o
O e' Back Add Export BLAST Workflows Align/Assemble Tree Primers
< 2 htt
C ] B Local o0
B acari PrE—
B8 anelida 5 GCA_947563725.1_qqArgBruel.1_genomic
Index of /genomes/all/C ™
[ i
Name Last modified Size
Parent Directory -
GCA ©26543865.1 Aaur 1@x AMNH assembly structure/ 2022-12-01 00:47 -
GCA ©26543865.1 Aaur 1@x AMNH assembly report.txt 2022-12-01 @0:46 9.7M
GCA ©26543865.1 Aaur 1@x AMNH assembly stats.txt 2022-12-01 ©0:46 7.8K
GCA ©26543865.1 Aaur 10x AMNH feature count.txt.gz 2022-12-01 ©0:46 172
GCA _826543865.1 Aaur_10x AMNH genomic.fna.gz 2022-12-01 00:46 S60M
GCA ©26543865.1 Aaur 10x AMNH genomic.gbff.gz 2022-12-01 00:46 744M
GCA_©26543865.1 Aaur_1@x_AMNH_genomic_gaps.txt.gz 2022-12-01 ©0:46 541K
GCA ©26543865.1 Aaur 10x AMNH wgsmaster.gbff.gz 2022-12-01 ©0:46 1.3K
README . txt 2020-09-02 16:26 43K
annotation hashes.txt 2022-12-01 00:46 41
assembly status.txt 2023-04-03 07:25 14
mdSchecksums. txt 2022-12-01 00:47 1.7K

HHS Vulnerability Disclosure
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BEE=  An official website of the United States government Here's how you know v

m National Library of Medicine

National Center for Biotechnology Information

| All Databases v | |homo sapiens

NCBI Home Welcome to NCBI

Resource List (A-Z) The National Center for Biotechnology Information advances science and health by providing access to

All Resources biomedical and genomic information.

__(_:_h_gmigals & Bip_a_ssay_s = About the NCBI | Mission | Organization | NCBI News & Blog
Data & Software §
DNA & RNA Submit Download Learn
Domains & Structures Deposit data or manuscripts Transfer NCBI data to your Find help documents, attend a
Genes & Expression into NCBI databases computer class or watch a tutorial
_Genetics & Medicine
Genomes & Maps
L)
Literature
Proteins
Sequence Analysis
Develop Analyze Research
Taxonomy .
Use NCBI APlIs and code Identify an NCBI tool for your Explore NCBI research and
Training & Tutorials libraries to build applications data analysis task collaborative projects
Variation
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m National Library of Medicine

National Center for Biotechnology Information

Search NCBI homo sapiens x ﬂ

Results found in 32 databases

TAXONOMY Was this helpful? «& "

Homo sapiens

Human (Homo sapiens) is a species of primate in the family Hominidae (great
apes).

Taxonomy ID: 9606

Genomes —s\ Genes

Browse and download DC:GG Browse and download
Genome Data Viewer BLAST

Browse the reference genome C@) Search the reference sequence
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Genome

Download a genome data package including genome, transcript and protein sequence, annotation and a data report

Selected taxa

Homo sapiens (human) @ Enter one or more taxonomic names v
= Filters W
ra
Ld
Download v Select columns 1082 genomes Rows perpage 20 v 1-200f 1082 < >

D Assembly GenBank RefSeq Scientific name Modifier Annotati... Size (. Action
[0 GRch3spls & GCA_000001405.29  GCF_000001405.40  Homo sapiens (human) 30¢ 3
D HuRef GCA_000002125.2 GCF_000002125.1 Homo sapiens (human) male (sex) 28 3
[ cHMI1a GCA_0003066952  GCF_000306695.2  Homo sapiens (human) ~ CHM] (isolate) 300 &
[] T2T-CHM13v2.0 GCA_0099147554  GCF_009914755.1  Homo sapiens (human) 31 ¢
[:| WGSA _ GCA_000002115.2 Homo sapiens (human) 28t



Download Package

1 Genome available for download A 75 1T a3 o= ij.’o
Select the files you want
StaZené soubory /P Q - P
Select file source Select file types Co chcete provést se souborem ncbi_dataset.zip?
Genome sequences
® A2 2 e
(FASTA) Otevrit UloZit jako N
(O RefSegonly (1) :
[ Annotation features (GTF) Dal&f informace
O GenBank only (1) Annotation features (GFF)
0 Sequence and annotation rETInrS
(GBFF)
Transcripts (FASTA) S ncbi dataset
Genomic coding N et Aty
sequences (FASTA) (] README.md
Protein (FASTA)
[J sequence report (JSONL)

Assembly data report
(JSONL)

Your selected data will be downloaded as a ZIP archive

Estimated file size is 2 GB

Name your file

ncbi_dataset.zip

Obrazky vytvoril Vratislav Peska



T2 5 Tento pocitac > DATA(D:) > metody > ncbi_dataset > ncbi_dataset > data > GCF_000001405.40

Nazev

D cds_from_genomic.fna

~

Datum zmény Typ Velikost

06.04.2023 15:20 Soubor FNA 357020 kB

[7] GCF_000001405.40_GRCh38.p14_genomic.fna 06.04.2023 15:20 Soubor FNA 3261 464 kB
[ genomic.gff 06.04.2023 15:20 Soubor GFF 1480761 kB \

D protein.faa

D rna.fna

' 36% - Importing Files

Analyzing file contents

06.04.2023 15:20 Soubor FAA 103 388 kB . X
Drop files here to import
06.04.2023 15:20 Soubor FNA 725186 kB

1 Ambiguous Sequences X

What type of sequences are in GCA_000001405.29_GRCh38.p14_genomic.fna? Geneious thinks this data is probably nucleotide sequences.
© Nucleotide sequences

(_) Protein sequences

(| Apply to all ambiguous sequences

Reset to Defaults / “ Cancel

/

- O X € Grouping Sequences X
How do you want to store the sequences from GCA_000001405.29_GRCh38.p14_genomic.fna in
[ Geneious Prime?
Cancel

|
This file contains a large number of sequences so creating a list is highly recommended.
Large numbers of separately stored sequences may cause Geneious to run slowly and use more

memory.

Sequences can be grouped into or extracted from lists at any time using the Sequence menu.

Obrazky vytvoril Vratislav Peska (] Remember my preference i i sl i




4
&

File Edit

View Tools

Sequence

> | @y Oy~
Back Forward Add
| Local

B acari

I anelida ¢

B apis 20

I aspergillus

B basidiomycota
B chordata

I from PETR 4695 (4 4

B heteroptera

I human 1

Il leptopilina

B Pissum_sativum
B pyrApt

BB ranunculaceae -
B Results_extended
B spiders

I8 spodoptera

I TRB1-proteins
BB yeasts 232

@ Sample Documents
-

et Dafncamen Cameiions

Export

~

Annotate & Predict  Help

v 3= “ »
Q€ B = %

BLAST Workflows Align/Assemble Tree Primers

Name v
¥ GCA_000001405.29_GRCh38.p14_genomic

Geneious Prime - Expires in 28 days 11 hours

Qv

Cloning

@ v

Help

Description

Q, Search Eve rywhere

0of 1se
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¥ File Edit View Tools Sequence Annotate &Predict Help Geneious Prime - Expires in 28 days 11 hours — O

e > @ bt lil N Q @ ae \f_: v F_i % v O v @ v Q_ search Everywhere

Back Forward Add Export BLAST Workflows Align/Assemble Tree Primers Cloning Help

B Local ! l1of1selected Y fF
B acari

Name v Description

:an‘elida i ) GCA_000001405.29_GRCh38.p14_genomic -
apis 20

B aspergillus
B basidiomycota
I® chordata

B from PETR 4

I8 heteroptera | Sequence View  Lengths Graph ~ TextView  Lineage Info

I® human 1
I leptopilina & - (& bBaracc @ RC. @& Translate > Add/Edit Annotation =~/ Allow Editing (2> Annotate & Predict v &) Save =

B Pissum_sativum 50 Mbp 100 Mbp 150 Mbp 200 Mbp 243,956.422||

= : ' 1: CM000663.2 v v
PYrApt 4 inread

I ranunculaceae © D || Q 72|C % | 2¢

I Results_extended n
B spiders 94 Annotations and Tracks

|¢

A
("]

B spodoptera 12

m TRB1-proteins

B yeasts 232

I® Sample Documents

Y Filter v (?

=] Reference Features This sequence has no annotations.
B Deleted 9.9% 10,000 10010 10
siared Joems CMO000663.2 (Homo sapiens chromosome 1,... JNNNNNNNNNNNNNTAACCCTAACCCTAACCCT/

& Shared Databases
& Operations
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vur

Name ~ Description N
) GCA_000001405.29 GRCh38.p14_genomic - 0
<
Sequence View Lengths Graph Text View Lineage Info
i Extract @& RC. & Translate Add/Edit Annotat # Allow Editing 2> Annotate & Predict v
1 20Mbp 4DMbp €0Mbp 80 Mbp 100 Mbp 120Mbp 140 Mbp 160 Mbp 180 Mbp 200 Mbp 220 Mbp 48,956,422
All Sequences =
1 20 Mbp 40Mbp 60Mbp 80 Mbp 100 Mbp 120 Mbp 140 Mbp 160 Mbp 180 Mbp 200 Mbp 220 Mbp 248956422
CM000663.2 (Homo sapiens chromosome 1,... ~ @ 0% %

KI270706.1 (Homo sapiens chromosome 1 u...
KI270707.1 (Homo sapiens chromosome 1 u... *
KI270708.1 (Homo sapiens chromosome 1 u...
KI270709.1 (Homo sapiens chromosome 1 u... *
KI270710.1 (Homo sapiens chromosome 1 u...
KI270711.1 (Homo sapiens chromosome 1 u... *
KI270712.1 (Homo sapiens chromosome 1 u...
KI270713.1 (Homo sapiens chromosome 1 u... *
KI270714.1 (Homo sapiens chromosome 1 u...

CM000664.2 (Homo sapiens chromosome 2,...
KI270715.1 (Homo sapiens chromosome 2 u...
KI270716.1 (Homo sapiens chromosome 2 u... *

CMO000665.2 (Homo sapiens chromosome 3,...
GL000221.1 (Homo sapiens chromosome 3 ...

CMO000666.2 (Homo sapiens chromosome 4,...
GL000008.2 (Homo sapiens chromosome 4...

CM000667.2 (Homo sapiens chromosome 5,...
GL000208.1 (Homo sapiens chromosome 5... *

CM000668.2 (Homo sapiens chromosome 6,...

CM000669.2 (Homo sapiens chromosome 7,...

CM000670.2 (Homo sapiens chromosome 8,...

CM000671.2 (Homo sapiens chromosome 9,...
KI270717.1 (Homo sapiens chromosome 9 u...
KI270718.1 (Homo sapiens chromosome 9 u...
KI270719.1 (Homo sapiens chromosome 9 u...
KI270720.1 (Homo sapiens chromosome 9 u...

CM000672.2 (Homo sapiens chromosome 1...

CM000673.2 (Homo sapiens chromosome 1...
KI270721.1 (Homo sapiens chromosome 11 ...

CM000674.2 (Homo sapiens chromosome 1...
CM000675.2 (Homo sapiens chromosome 1...

CMO000676.2 (Homo sapiens chromosome 1...
GL000009.2 (Homo sapiens chromosome 14...
GL000225.1 (Homo sapiens chromosome 14...
KI270722.1 (Homo sapiens chromosome 14 ...
GL000194.1 (Homo sapiens chromosome 14...
KI270723.1 (Homo sapiens chromosome 14 ...
KI270724.1 (Homo sapiens chromosome 14 ...
KI270725.1 (Homo sapiens chromosome 14 ...
KI270726.1 (Homo sapiens chromosome 14 ...

CM000677.2 (Homo sapiens chromosome 1...
KI270727.1 (Homo sapiens chromosome 15... *

CM000678.2 (Homo sapiens chromosome 1...
KI270728.1 (Homo sapiens chromosome 16... =

CM000679.2 (Homo sapiens chromosome 1...
GL000205.2 (Homo sapiens chromosome 17... *
KI270729.1 (Homo sapiens chromosome 17 ... *
KI270730.1 (Homo sapiens chromosome 17 ... *
CM000680.2 (Homo sapiens chromosome 1...

CM000681.2 (Homo sapiens chromosome 1...

CM000682.2 (Homo sapiens chromosome 2...

Obrazky vytvoril Vratislav Peska
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Y Filter

This sequence has no ¢



Name v

(< JI<]

=/ GCA_000001405.29_GRCh38.p14_genomic

Sequence View Lengths Graph Text View ‘

< - » Extract @ RC. & Translate

> Al

1 20 Mbp 40 Mbp

CM000663.2 (Homo sapiens chromosome 1,...
_ KI270706.1 (Homo sapiens chromosome 1 u...
KI270707.1 (Homo sapiens chromosome 1 u...
KI270708.1 (Homo sapiens chromosome 1 u...
KI270709.1 (Homo sapiens chromosome 1 u...
KI270710.1 (Homo sapiens chromosome 1 u...
KI270711.1 (Homo sapiens chromosome 1 u...
KI270712.1 (Homo sapiens chromosome 1 u...
KI270713.1 (Homo sapiens chromosome 1 u...
" KI270714.1 (Homo sapiens chromosome 1 u...
CM000664.2 (Homo sapiens chromosome 2,...
KI270715.1 (Homo sapiens chromosome 2 u...
KI270716.1 (Homo sapiens chromosome 2 u...
CM000665.2 (Homo sapiens chromosome 3,...
GL000221.1 (Homo sapiens chromosome 3 ...
CM000666.2 (Homo sapiens chromosome 4,...
GL000008.2 (Homo sapiens chromosome 4 ...
CM000667.2 (Homo sapiens chromosome'_S,...

~IAAAAAN 4 11 .

> @ Vratislav - MU

Description
" GCF_000001405.40 X 4t
® Novy ~ &% © @D ® 0] T sefadit ~ = Zobrazit ~ aes

% Domi

= Disk Google #
n ownCloud #
&M Plocha »
& Stazené soL #

& Dokumenty #

P] Obrazky #

Obrazky vytvoril Vratislav Peska

__ > Tentopocitac > DATA(D:) > metody > ncbi_dataset > ncbi_dataset > data > GCF_

~

Nazev Datum zmény
D cds_from_genomic.fna 06.04.2023 15:20
[] GCF_000001405.40_GRCh38.p14_genomic.fna 06.04.2023 15:20
[ genomic.gff 06.04.2023 15:20
[) protein.faa 06.04.2023 15:20
[ madr § 1.19% - Importing Files — O X

Reading GFF data
U Cancel




BloFrojec

datasets  curl e Index of /genomes/all/GCF/000/001/405/GCF_000001405.40_GRCh38.p14

Actions
The Human Gen Name Last modified Size
NCEI RefSeq sequence GCF_000001405.40 : L r———— R
R Annotation_comparison, 2@23-03-21 10:15 =
Submitted GenBank sequence GCA_000001405.29 Download RefSeq GCF_000001405.40_GRCh38.pl4 assembly structure/ 2823-83-30 82:36 -
GRCh38 major relesse seqs for alignment pipelines/ 2021-03-02 22:14 =
i BLAST against this genome | RefSeq_transcripts alignments/ 2023-03-21 10:15 -
Taxon Homo sapiens (human) 9 g Ic GCF_000001405.40-RS_2023_03_annotation_report.xml 2023-03-21 10:15 280K
Synonym hg38 See in Genome Data Viewer GCF_000001405.40 GRCh38.p14 _assembly regions.txt 2023-03-21 16:15 44K
GCF_000001405.40_GRCh38.pld assembly report.txt 2023-03-21 10:15 77K
o ) : GCF_000001485.40_GRCh38.pl4 assembly stats.txt 2023-03-21 10:15 90K
Assembly type haploid-with-alt-loci See more files on FTP 1B GCF _00@01405.40_GRCh38.pl4 cds from genomic.fna.gz 2023-03-21 10:15  27M
. ) T gnmerin  GCF_000001495.40_GRCh38.pl14_feature_count.txt.gz 2023-03-21 10:15 1.5K
Submitter Genome Reference Consortium 22 sequence GCF_0@0001405.40_GRCh38.pl4_feature_table.txt.gz 2023-93-21 10:15 8.6M
GCF_0080001405.40_GRCh38.p14_genomic.fna.gz 2023-03-21 10:15 928M
Date Feb 3,2022 ErEseEl GCE GRCh38.p14_genomic.gbff.gz 2023-03-21 10:15 1.2G
GCF GRCh38.p14_genomic.gff.gz 2023-03-21 18:15 67M
View the legacy Assembly page Nature 2006 GCF GRCh38.pl4_genomic.gtf.gz 2023-83-21 10:15  49M
The DNA sequer GCF_0©0001405.40 GRCh38.pld_genomic_gaps.txt.gz 2023-03-21 10:15 11K
annotation of hy  GCE_000001405.40_GRCh38.p14_protein.faa.gz 2023-03-21 10:15  27M
.. GCF_000001405.40_GRCh38.pl4_protein.gpff.gz 2023-03-21 10:15 158M
Assemb|y statistics SG Gregory, et al. GCF_000001405.40_GRCh38.p14 pseudo_without product.fna.gz 2023-03-21 10:15 8.9M
GCF_000001405.40_GRCh38.p14_rm.out.gz 2023-03-21 10:15 183M
Nature 2006 GCF_000001405.40_GRCh38.p14_rm.run 2023-03-21 10:15 874
GCF_000001405.40_GRCh38.p14_rna.fna.gz 2023-03-21 10:15 129M
RefSeq GenBank The DNA sequer e 5000140520 GREhBS.zla rna.gbff?g; 2023-03-21 10:15 461H
of human chrom  Gcr pe0oe1405.40_GRCh38.p1a_rna_from genomic.fna.gz 2023-03-21 16:15  94M
GCF_00ee01405.40_GRCh38.pl4_translated_cds.faa.gz 2023-03-21 10:15 17M
README_GCF_©00001485.40-RS_2023_03 2023-03-21 10:15 2.1K
README gat(h release.txt 2023-03-21 10:15 1.5K
all alt_scaffold placement.txt 2023-03-21 10:15 50K
annotation_hashes.txt 2023-03-21 10:15 411
assembly status.txt 2023-24-06 05:34 14
mdSchecksums . txt 2023-04-04 13:58 193K

HHS Vulnerability Disclosure
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File Transfer Protocol — FTP (FTPS, SFTP

Using your Browser as an FTP Client

1. Open your Browser, in our example I'll use Chrome

2. In your Address Bar, you can enter: ftp://Host

* Note: If you're not certain what your FTP details are you can read our article from

In our example, I'll use mars.whfweb.com for Hostname, so I'll connect by typing ftp://mars.whfweb.com

3. If you didn‘t directly use your FTP User and its Password in the URL you will be prompted for them

56 ftp://mars.whfweb.com x

= C (Y © ftp://mars.whfweb.com
Sign in
ftp://mars.whfweb.com

Your connection to this site is not private

TP pres webovy
orohlizec

| Cancel Sign in
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FTP Software

From sources across the web

FileZilla
GNU General Public License

Commander One o
Proprietary software

a lS( CuteFTP o

he power ¢ Proprietary software

WinSCP
GNU General Public License

Cyberduck
GNU General Public License

&
Transmit 9y ‘% SmartFTP 9y
Proprietary software Proprietary software

Core FTP
Freeware

Filezilla server
GNU General Public License

Our

30 more v Feedback

Co musim znat:
Hostitel —
UZivatelské jméno —
Heslo —

(port + protokol)
Obrazky vytvoril Vratislav Peska



FileZilla - O % bePDF
Soubor Upravit Zobrazit Prenos Server Zalozky MNapovéda ¢ Acrobat
- RSO0 %Y TAss |
Hostitel: Uiivatelské jméno: Heslo: Port: [W

Sprévce mist

Vieobecné Pokrocilé Nastaveni prenosu Znakova sada

Vyberte misto:

{ E'F, r:l's::aopy Protokol:
..... i copy-share Hostitel:
----- B copy-share 2 S

----- B javor
=-# METACENTRUM

P ! elmo-praha5-elixir
minos-plzenl
nympha-plzenl
onyx-brno2
perian-brno2
..... B skirit-brno2
..... B storage-du-archiv
..... ! storage-du-zaloha
----- ! tarkil-vestec1-elixir
..... B tilia-pruhonicel-ibot
R ! zuphux-brno3-cerit
.. NcBl
..... B repeatexplorer

FTP - File Transfer Protocol

ftp-private.ncbi.nlm.nih.gov Port:

Pouzit explicitni FTP pres TLS pokud je k dispozici

Poznamky:

Zpusob prihlaovani: Normalni
Uzivatelské jméno:  subftp
Heslo: LYY YYYY)
Barva pozadi: Nic v
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NCBI - subftp@ftp-private.ncbi.nim.nih.gov - FileZilla

>oubor Upravit Zobrazit Pfenos Server Zadlozky Napovéda
e e W " = = 3
¢:'|== «-ull‘!Q.x.«If.Qﬂdb
1ostitel: Uzivatelské jméno: Heslo: Port:
tav: Pfipojeni navazano, cekani na uvitaci zpravu...
tav: Nezabezpeceny server, nepodporuje FTP pres TLS.
tav: Prihlasen
tav: Nacitani vypisu slozky ,/uploads/vpeska_sci.muni.cz_ARrmq53e”...
tav: Vypis slozky ,/uploads/vpeska_sci.muni.cz_ARrmq53e” probéhl Gspéiné
Mistni slozka: | D:\PAVOUCI2024\ v | Vzdalena slozka: | /uploads/vpeska_sci.muni.cz_ARrmq53e
- @70 PAVOUCI2024 =3/
@ scripts =72 uploads
----- ~ System Volume Information | .. vpeska_sci.muni.cz_ARrmq53e
-7 trfi-fagopyrum-20230307
Nazev souboru Nazev souboru
_ literatura
*Jold Prazdny vypis slozky
:opravneni
&) list-conflict-of-interest_2023.pdf ) 5 _ 5
&) C1-final.pdf Obrazky vytvofil Vratislav PesSka

&) 2305560_CZ_f.pdf




ostitel: Uzivatelské jméno: Heslo: Port: Rychlé pfipo
itav: Pripojovani k 130.14.250.5:21...

itav: Pfipojeni navazano, cekani na uvitaci zpravu...

itav: Nezabezpeceny server, nepodporuje FTP pres TLS.

itav: Prihlasen

itav: Spousti se odesilani D:\9-10-analyza_sekvenci_metody2022.pptx na server

Muistni slozka: | D:\

w | Vzdalena slozka: [/uploads/vpeska_scilmuni.cz_Aerq53e

-== D: (DATA)

- @77 SRECYCLEBIN
AnyMP4 Temp
[+~ downloads

=3/
| =720 uploads
.= vpeska_sci.muni.cz_ARrmgq53e

Nazev souboru

" trfi-fagopyrum-20230307

"7 Vratislav

D .dropbox.device

[ ~$9-10-analyza_sekvenci_metody2022.pptx
L Blocky pro PFGE.docx

ﬁ] prihlaska_do_gsgm.doc

@% 20230323_metacentrum_handout.docx

[ 9-10-analyza_sekvenci_metody2022.pptx
¥ BFU-AVCR.pptx

Iybran 1 soubor. Celkova velikost: 9 735 531 bajtd

Nazev souboru

Prazdny vypis slozky

Prazdna slozka.

Server nebo mistni soubor
L] subftp@ftp-private.ncbi.nim.nih.gov
D:\9-10-analyza_sekvenci_metody2022.pptx
00:00:03 uplynulo 00:00:08 zbyva

87.6%

3 670 016 bajtd (973,4 KiB/s)
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Sekvenachni servis nebo centralni laborator (CF

— Core Facility

GeneCore &5

Home | AboutUs ‘ S¢

People

.

- Emg

Viadimir Benes
Head of GeneCore
Room V106
Phone: +49 6221 387-8486

N“vogene Services  Applications Technology Resources About ContactU
Advancing Genomics, Impraving Life

Home o Services - Resesrch Services - Canome Seauencing > Wiole Genome Sequencing

Request A Quote

Whole Genome Sequencing

Whole Genome Sequencing (WGS) provides a deep insight into the DNA sequence of humans, animals, plants, and r
with data analysis at the individual or population level. SNP/INDEL/CNV/SV and other variants of the genome can be fully analysed. Cu:
sequencing analysis enables the identification of somatic and germiine mutations as well as customized patterns of cancers and other
diseases

Contact uz to dizcuss how we
can help you schieve your
resesrch goss

Animal & Plant Microbial

Whole Cenome Sequencing Whele Genome Sequencing

Human

Whole Genome Sequencing

Sequen:;:;g;iatform
-4 — e Pat'_ﬁosmnfnesm
= MLS-:&EW:«W = ] mmmxm(ccq.
ROLPESE R o ;ﬁ ) high-CCftepeat reghans. HiFi
reads for PacBio Sequel lle onlyv.

MVDr. Boris Tichy, Ph.D. __
Vindosck seakS dkiammiite e -(_)- Obrazky vytvofil Vratislav PeSka

?‘D‘fnh@yieldslor ot

Researcher ID C-1314-2009 real-time and accessible i
— L2z



Jak vypada produkt poskytnuty sekvenacnim
servisem nebo centralni laboratori (CF — core

facility

r
[B2 TEL103_511_L002_R2_001.fastq.gz
B TEL103_511_L002_R1_001.fastq.gz
[ TEL102_510_L001_R2_001.fastq.gz
TEL102_510_L00T_R1_001.fastq.gz
TEL100_S9_L001_R2_001.fastq.gz
[z TEL100_59_L001_R1_001.fastq.gz
[ TEL97_S14_L002_R2_001.fastq.gz
[BTEL97_S14_L002_R1_001.fastq.gz
SME_S6_L001_R2_001.fastq.gz

[ SME_S6_L001_R1_001.fastq.gz
[ESCENE_S13_L002_R2_001.fastq.gz
[ SCENE_S13_L002_R1_001 fastq.gz
RACR_S7_L001_R2_001 fastq.gz
[EIRACR_S7_L001_R1_001 fastq.gz
PYR_520_L002_R2_001.fastq.qz
PYR_S20_L002_R1_001.fastq.gz
PpWT1_S1_L001_R2_001.fastq.gz
[EPpWT1_S1_L001_R1_001.fastq.gz
[GEPARA_S12_L002_R2_001.fastq.gz
PARA_S12_L002_R1_001.fastq.gz
P_S16_L002_R2_001 fastq.gz
[B2P_S16_L002_R1_001 fastq.gz
L_S17_L002_R2_001.fastq.gz
L_S17_L002_R1_001.fastq.gz
PS_519_L002_R2_001 fastq.gz

[ 1PS_S19_L002_R1_001 fastq.gz
CHX302_58_L001_R2_001.fastq.gz
[ CHX302_58 _L001_R1_001 fastq.gz
[EH_S12_L002_R2_001 fastq.gz
H_S18_L002_R1_001 fastq.gz

[z FTAR_S5_L001_R2_001.fastq.gz
[BFTAR_S5_L001_R1_001 fastq.gz
[EFESC_515_L002_R2_001 fastq.gz
FESC_S15_L002_R1_001.fastq.gz
DKC_MOCK_S4_L001_R2_001.fastq.gz
[BEADKC_MOCK_S4_L001_R1_001.fastq.gz
[BDKC_IP7_S3_L001_R2_001 fastq.gz
DKC_IP7_S3_L001_R1_001.fastq.gz
[BDKC_IP6_S2_L001_R2_001 fastq.gz

Pres webové rozhrani
Externi disk

FTP

Filesender

Aspera

Etc.

1597 274 KB
1506 485 KB
3567 597 KB
3392515KB
2088 595KB
2013927 KB
1443726 KB
1385953 KB
1980 845K8B
1881276 KB
1948 463 KB
1847953 KB
1737364 KB
1662 259 KB
5008 736 KB
4754863K8B
2933673KB
2712 568 KB
1945 228 KB
1835490K8B
1987326 KB
1886 706 KB
1692 458 KB
1609402 KB
4271811KB
4085774 KB
2363943KB
2226033KB
1635235KB
1559 576 KB
2784 510KB
2675555KB
1756909 KB
1691095KB
1444264 KB
1318614KB
2597 897KB
2380177KB
1933748 KB

PAMA42230_pass_135f8216_ed2e97e7_162.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_161.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_160.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_159.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_158.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_157 fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_156.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_155.fastq.gz
PAM42230_pass_135f3216_ed2e97e7_154.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_153.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_152.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_151.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_150.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_149.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_148.fastq.gz
PAM42230_pass_135f8216_ed2e97e7_147 fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_146.fastq.qz
PAMA42230_pass_135f8216_ed2e97e7_145.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_144.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_143.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_142.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_141.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_140.fastq.gz
PAM42230_pass_135f8216_ed2e97e7_139.fastq.gz
PAM42230_pass_135f8216_ed2e97e7_138.fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_137 fastq.gz
PAMA42230_pass_135f8216_ed2e97e7_136.fastq.gz

PAMA42230_pass_135f8216_ed2e97e7_135.fastq.gz
[FAA1DAMA?IAN nace 125F221R ad?eQ7=7 124 factn nr
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19897 KB
20124 KB
19839 KB
20616 KB
18 159 KB
19752 KB
20038 KB
20243 KB
20654 KB
19804 KB
20518 KB
20268 KB
19 866 KB
17925 KB
20533 KB
19538 KB
20242 KB
20534 KB
20272 KB
21058 KB
19007 KB
19980 KB
20086 KB
19480 KB
20 256 KB
20059 KB
20 506 KB

20014 KB
1Q 002 KR

53,5GBz53,5GBv 285522855
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Nahravani hrubych NGS dat do SRA NCBI

nih.gov

® ® < Blockehain [§ e 3 BmoiD @ WP @ BiOlOgist™ @
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

Bl @ CESNET (@ ENG-lesson @' Filesender m = f [ Panel Oblibené po

NCBI Home
Resource List (A-Z)
All Resources
Chemicals & Bioassays
Data & Software

DNA & RNA

Domains & Structures
Genes & Expression
Genetics & Medicine
Genomes & Maps
Homology

Literature

Proteins

Sequence Analysis
Taxonomy

Training & Tutorials

Variation

All Databases v |

Welcome to NCBI

h

The National Center for Bi

logy Information

biomedical and genomic information.

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

Submit

Deposit data or manuscripts
into NCBI databases

Develop

Use NCBI APls and code
libraries to build applications

COVID-19 Information

Download

Transfer NCBI data to your
computer

Analyze

Identify an NCBI tool for your
data analysis task

science and health by providing access to

Learn

Find help documents, attend a
class or watch a tutorial

Research

Explore NCBI research and
collaborative projects

Public health information (CDC) | Research information (NIH) | SARS-CoV-2 data (NCBI) | Prevention and

treatment information (HHS) | Espafiol

Popular Resources
PubMed
Bookshelf
PubMed Central
BLAST
Nucleotide
Genome

SNP

Gene

Protein
PubChem

NCBI News & Blog

GenBank Release 254.0 is Available!

More.



A\ 3rd-Party login is now mandatory

If you log into an account with an unretired NCBI password, you will be
redirected to our Password Retirement Wizard.

» The wizard will guide you through the steps of linking a 3rd-party account if
needed and retiring your password.

« For more information, read our FAQs and Transition Tips.

Log in

@ eRA Commons

Google Account

o Login.gov

=. Microsoft

m) NIH Account

e NCBI Account

-
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Other Tools

TSA GEO BioProject & BioSample

Submit computationally assembled, Submit RNA-seq, ChIP-seq, and other types Choose a tool above if submitting sequence
transcribed RNA sequences after submitting of gene expression and epigenomics data. Learn more >

unassembled reads to SRA. Learn more > datasets. Learn more >

Obrazky vytvoril Vratislav Peska



m You should register BioProject or BioSamples separately from your data only in the following situations:

BioProject

What You Should Expect

Sample types

Sample metadata

1. Large and long-term projects where samples are collected over a course of year or more
2. If an NCBI curator instructed you to register a separate BioProject or BioSamples

3. If you are submitting an annotated genome before submitting the reads or the unannotated genome

Next >

Obrazky vytvoril Vratislav Peska




m National Library of Medicine & vpeska

National Center for Biotechnology Information

Submission Portal Home Mysubmissions Managedata Groups Templates My profile

BioProject

ATTN: to update an existing record or recent submission, you can use "Manage data" to make some
changes yourself. If you cannot make the desired change there, then please email your request with
your BioProject accession or Submission ID included. Do not create new submission to update an
existing submission!

Short description and brief instructions +

5 submissions

Submission & Title & Group Status & Updated %

SUB10948809 Acalles testensis Metagenome + BioProject: Processed 05:00
PRJNA796755 : Evolution of telomeres and telomerases in plants (TaxID: 932851)

SUB10948813 Acalles testensis Metagenome © Unfinished at the Review & Submit step Jan 13 2022

© BioProject: Error
Similar projects already exist: PRINA796755

SUB6671801  Telomere sequence identification in Zostera genus + BioProject: Processed Manage data Jan 01 2021
PRJNAS594842 : Telomere sequence identification in Zostera genus

SUB5615852  Identification of telomerase RNA in plants + BioProject: Processed Manage data Jun 16 2020
PRJNA542932 : Identification of telomerase RNA in plants
Locus Tag Prefixes:
+ None (SAMN11639744)
« None (SAMN11639746)
locustagprefix.txt

SUB4980599  Comparative study of repeats in onion, garlic, and wild garlic + BioProject: Processed May 14 2019
PRJNA512235 : Comparative studv of repeats in onion. aarlic. and wild aarlic
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Format sekvencnich dat

* FASTQ

* FASTA

* SAM/BAM
* GFF

* BED

* VCF



Kontrolni otazka:

FASTQ [fa:stkju:] v viong

ohledné parovosti dat?

* Nukleotidova sekvence + odpovidajici Phred quality scores (Q)

* textovy format (4 radky/1sekvence)
 pripona obvykle *.fqg nebo *.fastq (Casto GNU zip, *.fastqg.gz)

» sekvence + kvalita zastoupena jednim znakem ASCII

* Maly soubor v notepadu, velky soubor nahlizeni pomoci less/more,
head/tail (linux terminal — It)

* FASTQC / MULTIQC

Obrazky vytvoril Vratislav Peska



Phred score (Q)

* 10x zaporny logaritmus o zakladu 10 pravdépodobnosti chyby

Phred quality scores are logarithmically linked to error probabilities

Phred Quality Score Probability of incorrect base call Base call accuracy

10 1in10 P=0.1 101 90%

20 1in 100 P=0.01 102 99%

30 1in 1000 P=0.001 -3 999%

40 1in 10,000 P=0.0001 -4 9999%

50 1in100,000 P =0.00001 | 99.999%

60 1in 1,000,000 P =0.000001 | 99.9999% Obrazky vytvofil Vratislav PeSka

Q =-10 log,,P x=log,y aX=y



Prevodni tabulka ruznych Qs

U 9 O g o B e e e o L R s
PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPEPPPPPPPPPPPPEPPPPPPPPPPPPPPPRPPPPPPPPPPPPPPPPPPPPRPPPRPPPP
I"#3%8 ' {)*+,-./0123456789: ; <=>GABCDEFGHIIKLMNOPQRSTUVWXYZ[ V]~ ~abcdefghijklmnopgrstuvwxyz{ |}~

-

33 5o 64 72 134 126
3 e e e L e e e el Pl T ) et 48
-5 e 2 o o T B D e o ] e o T 48
MEHE e i e D it i i i i 46
L e R S e e TR e S b Blaisuaes 41
o e T O ST T oo coonos Y 21 o D T e B N DT O O3 ST SRS R ST TS e R T T T a3
S - Sanger Phred+33, raw reads typically (e, 48)
X - Solexa Solexa+64, raw reads typically (-5, 48)
I - T1lumina 1.3+ Phred+64, raw reads typically (e, 48)

- I1lumina 1.8+ Phred+33, raw reads typically (

@, 41)
- PacBio Phred+33, HiFi reads typically (@, 93

)
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Hlavicky readd

@HWI-ST19 42 :C2HOGACXX:8:1101: 4404:217@ :Y:0:ACACGA
ATGCNTTTTATAATCAAAGCAGAAGCTTTATGCTAGCTAGCATATAAT

_I_

@ - zacatek readu (hlavicka)

@HWI-ST193 - Jméno stroje (od vyrobce)
542 - runID

C2HOGACXX - flowcell id

8 - flowcell lane

1101 - tile number

4404 - x-coordinate

2179 - y-coordinate

1 - castparu

Y - filter status (Y/N)

0 - status kontrol. Bit. (0 nebo suda ¢isla)

ACACGA - sekvence indexu



FASTQC

* Prvni ndhled na NGS data (short reads, illumina)
* \Vystup - HTML format
* MoZnost spouétét z terminalu (linux) i v ramci GALAXY (web)

@A0O18 D : H7TNKSDMXX: 1: l
TuCAbLAhLTAATGAu;

4

GLAGAAGAAGAAA&(ACAﬁhTATT T T GTTTCATATCGAGATTTATATAGAATC
+

FFFF}FFFFFFFFFFPFFFFFFFFFFFFFFFFFFFFFFFFr FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF - FFFFFFFFFF
@A00180: 10 : HTNKSDMXX: 1 T

G(AG(AAGTTAYu,Au

Er- 88F8FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
@A00180: 10: HTNKSDHXX: 1:

+
FF-88F8FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFF
240018 0 10: H7NKSDMXX: 1:

+

] ] ) 4 Ve . v
8F888FFF - FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFEFFFFFFFF - FEFFFFFFFFFEFFF - FFFFFFFFFFFFFFF - FEFFFFFFFR Obrazky Vytvonl Vrat|slav Peska




FASTQC summary + basic statistics

Dobra data

Summary

@ Basic Statistics
@Per base sequence quality

@Per tile sequence quality

@Per sequence quality scores

@Per base sequence content

@Per sequence GC content

@Per base N content

@Sequence Length Distribution

@Sequence Duplication Levels

@Overrepresented sequences

@@pter Content

Analyza (mapovani,

sestavovani
genomu)

@Basic Statistics

e e

Filename

File type

Encoding

Total Sequences

Sequences flagged as poor quality
Sequence length

%GC

good_sequence_short.txt
Conventional base calls
Illumina 1.5

250000

2}

48

45

Spatna data

Summary Pre-processing

@Basic Statistics -I|:-F|I mm I,ng,
- IItrovani

@Per base sequence quality

@Per tile sequence quality @Basic Statistics

@Per sequence quality scores

G} -
f\) Per base sequence content Filename bad_sequence.txt
P File type Conventional base calls
) ) Per sequence GC content — T
@Per base N content Total Sequences 395288
o ) Sequences flagged as poor quality @

@Sequence Length Distribution

Sequence length 49
G o
(.l Sequence Duplication Levels xac 47

T
/\ ) Overrepresented sequences

@@pter Content
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Per base sequence quality

Dobra data

@Per base sequence quality

38
36
34
32
30
28
26
24
22

[= TS - I 1 ]

Quality scores across all bases (lllumina 1.5 encoding}

1234506788910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Position in read (bp)

Spatna data

@Per base sequence quality

Quality scores across all bases (lllumina 1.5 encoding}

34

- AT

A

24 =

20 i il

18

16

14 -~ o o

12

10

I [ i

12345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Position in read (bp}
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Per tile sequence quality

Dobra data Spatna data

@Per tile sequence quality aPer tile sequence quality

Quality per tile Quality per tile

1

12345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 12345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Position in read (bp) - —
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Per sequence quality scores

Dobra data

@Per sequence quality scores

160000

140000

120000

100000

80000

60000

40000

20000

Quality score distribution over all sequences

2345678910

12

14 16 18 20 22 24 26
Mean Sequence Quality (Phred Score)

28

30

Average Quality per read

32

34

36

38

Spatna data

@Per sequence quality scores

60000

50000

40000

30000

20000

10000

Quality score distribution over all sequences

Average Quality per read

2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 25 24 25 26 27 28 29 30 31 32 33

Mean Sequence Quality (Phred Score)
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Per base sequence content

Dobra data Spatna data

Gh
@per base sequence content ““Per base sequence content

Sequence content across all bases Sequence content across all bases

100
100
ol YT
%o %C
a0 %A 90 %A
%G %G
80 80
70 70
60 60
50 50
40 40
30 }v_ = 30
e
20 20
10
10
o 123456785910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 0

1 2345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

Position in read (bp}
Position in read {bp)
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Per sequence GC content

Dobra data Spatna data

@Per sequence GC content @Per sequence GC content

- GC distribution over all sequences
GC distribution over all sequences

GC count per read GC count per read
count per real o
22500 Theoretical Distribution 50000 Theoretical Distribution
20000
40000
17500
15000
30000
12500
10000
20000
7500
5000
10000
2500
2 02468 11 14 17 20 23 26 29 32 35 38 41 45 4952 55 58 61 65 68 7275 79 82 85 B89 82 95 99 9 02468 11 1417 2023 262932353841 45 48525553 61 65 69 7275 7982 85 89 92 95 69
Mean GC content (%) Mean GC content (%)
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Per base N content

Dobra data Spatna data

@Per base N content @Per base N content
N content across all bases N content across all bases
100 100
%N %N
90 90
80 80
70 70
60 60
50 50
40 40
30 30
20 20
10 10
o /’\—,“

12345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Position in read (bp)

12345678910 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Position in read (bp)
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Sequence Length Distribution

Dobra data

@Sequence Length Distribution

250000

225000

200000

175000

150000

125000

100000

75000

50000

25000

39

Distribution of sequence lengths over all sequences

40
Sequence Length (bp)

41

Sequence Length

Spatna data

@Sequence Length Distribution

350000

300000

250000

200000

150000

100000

50000

Distribution of sequence lengths over all sequences

39 40
Sequence Length (bp)
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41

Sequence Length



Sequence Duplication Levels

Dobra data Spatna data

@Sequence Duplication Levels @)sequence Duplication Levels

Percent of seqs remaining if deduplicated 84.81% o .
100 Percent of seqs remaining if deduplicated 69.11%

% Deduplicated sequences 100
% Deduplicated sequences
% Total sequences
80 % Total sequences
a0
80
80
70
70
60
60
50
50
a0
40
30
30
20
20
10
10
A
0 1 2 3 4 5 6 7 3 ] 10 =50 =100 =500 =lk =5k =10k 2 T
Sequence Duplication Level 1 2 3 4 5 6 7 8 9 =10 =50 =100 =500 =1k =5k =10k

Sequence Duplication Level
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Ove rreprese nted seqguences

Dobra data

@0verrepresented sequences
No overrepresented sequences

Spatna data

/"\
\-‘)Overrepresented sequences

AGAGTTTTATCGCTTCCATGACGCAGAAGTTAACACTTTC 2065

GATTGGCGTATCCAACCTGCAGAGTTTTATCGCTTCCATG 20847

ATTGGCGTATCCAACCTGCAGAGTTTTATCGCTTCCATGA 2014

CGATAAAAATGATTGGCGTATCCAACCTGCAGAGTTTTAT 1913

GTATCCAACCTGCAGAGTTTTATCGCTTCCATGACGCAGA 1879

ALAAATGATTGGCGTATCCAACCTGCAGAGTTTTATCGCT 1846

TGATTGGCGTATCCAACCTGCAGAGTTTTATCGCTTCCAT 1841

AACCTGCAGAGTTTTATCGCTTCCATGACGCAGAAGTTAA 1836

GATAAAAATGATTGGCGTATCCAACCTGCAGAGTTTTATC 1831

AAATGATTGGCGTATCCAACCTGCAGAGTTTTATCGCTTC 1779

ATGATTGGCGTATCCAACCTGCAGAGTTTTATCGCTTCCA 1779

AATGATTGGCGTATCCAACCTGCAGAGTTTTATCGCTTCC 1760

AAAATGATTGGCGTATCCAACCTGCAGAGTTTTATCGCTT 1729

CGTATCCAACCTGCAGAGTTTTATCGCTTCCATGACGCAG 1713

ATCCAACCTGCAGAGTTTTATCGCTTCCATGACGCAGAAG 1708

CAGAGTTTTATCGCTTCCATGACGCAGAAGTTAACACTTT 1684

TGCAGAGTTTTATCGCTTCCATGACGCAGAAGTTAACACT 1668

CAACCTGCAGAGTTTTATCGCTTCCATGACGCAGAAGTTA 1668

TATCCAACCTGCAGAGTTTTATCGCTTCCATGACGCAGAA 1630

GTCATGGAAGCGATAAAACTCTGCAGGTTGGATACGCCAA 1620

AACTTCTGCGTCATGGAAGCGATAAAACTCTGCAGGTTGG 1616

GCAGAGTTTTATCGCTTCCATGACGCAGAAGTTAACACTT 1580

TGGCGTATCCAACCTGCAGAGTTTTATCGCTTCCATGACG 1569

GGCGTATCCAACCTGCAGAGTTTTATCGCTTCCATGACGC 1542

©.5224839181558763

©.5178582762542754

©.5095819327680071

©8.4839509420979134

8.47534961850600066

©8.4678012750197325

©.4657363744915@995

©.46447147396328753

©8.4632865734350651

©.45e8516@794155147

8.45885160794155147

©.4452449859343061

©9.4374026026593269

@8.433354920896901496

©.43209002044079253

©.42601849798532476

©.4219708162150128

9.4219708162150128

©9.4123575722005221

©.40982777114407726

©.40881585@7214993

©.39978856691829754

©.3969257857562082

©.39009532290380683

OBrazky VWEVOFil'Vrdtislal Peska

ACCTGCAGAGTTTTATCGCTTCCATGACGCAGAAGTTAAC 1479

©.37415757624820384

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

No

Hit
Hit
Hit
Hit
Hit
Hit
Hit
Hit
Hit
Hit

Hit

Hit
Hit
Hit
Hit
Hit
Hit
Hit
Hit

Hit

Hit



Adapter Content

Dobra data

eAdapter Content

100

90

80

70

80

50

40

30

20

10

% Adapter

Illumina Universal Adapter
Illumina Small RNA 3' Adapter
lllumina Small RNA 5' Adapter
Nextera Transposase Sequence
SOLID Small RNA Adapter

1 2 3 4 5 6

Z:

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Position in read (bp)

Spatna data

@Adapter Content
100
S0
80
70
60
50
40
30
20

10

% Adapter

lllumina Universal Adapter
lllumina Small RNA 3' Adapter
llumina Small RNA S* Adapter
Nextera Transposase Sequence
SOLID Small RNA Adapter

1 2 3 4 5 6
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7

8

9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Position in read (bp)



GALAXY



FASTA [fa:stei]

* Textovy soubor, pripony *.fa, *.fas, *.fasta, *.fna
 Radky — lines — command line

) ; < C O B &2 nttpsy//ftp.ncbi.nim.nih.gov/genomes/all/GCA/026/.
e Zalamovani (UN'X/DOS) @ Zacinime S s M @ @ E3 C SpBlockehoin B 1S B @ ~ Bmoi
e NCBI p‘r’|k| ad Index of /genomes/all/GCA/026/543/865/GC.
° m u Itifa Sta ::T:nt p— Last modified Size

GCA ©26543865.1 Aaur 1@x AMNH assembly structure/ 2022-12-01 00:47 -
GCA ©26543865.1 Aaur 1@x AMNH assembly report.txt 2022-12-01 ©0:46 9.7M

-V
>h|aV|Cka—1 GCA_026543865.1 Aaur_10x AMNH assembly stats.txt 2022-12-01 00:46 7.0K

GCA ©26543865.1 Aaur 10x AMNH feature count.txt.gz 2022-12-01 ©0:46 172

GCA _©26543865.1 Aaur_10x_ AMNH genomic.fna.gz 2022-12-01 00:46 560M

GCA ©26543865.1 Aaur 10x AMNH genomic.gbff.gz 2022-12-01 00:46 744M

GATCGATCG GCA_©026543865.1 Aaur_1@6x AMNH genomic gaps.txt.gz 2022-12-01 00:46 541K
GCA ©26543865.1 Aaur 10x AMNH wgsmaster.gbff.gz 2022-12-01 ©0:46 1.3K

-V README.txt 2020-89-02 16:26 43K

> h I aVI C ka _2 annotation hashes.txt 2022-12-01 @0:46 410
assembly status.txt 2023-04-83 07:25 14

mdS5checksums. txt 2022-12-01 00:47 1.7K

ATCG ATCG ATCG HHS Vulnerability Disclosure
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SAM (BAM) - sekvence, mapovani, kvalita...

* Textovy — TAB-delimited/TAB-separated. *.sam *.bam
* SAM = sequence alignment map (BAM — binarni SAM tj. zapsany formou jednicek a nul)
Hlavi¢ka je nepovinna a sklada se z radk:

@HD - (radek hlaviéka{ VN:(verze formatu) SO:(alighment sefazen podle — unknown/unsorted/queryname/coordinate) GO:(group order —
none/query/reference

@SQ — (slovnik referencni sekvence, mlze byt vice @SQ radkd) SN: jméno referencni sekvence (kazda SQ musi mit unikatni SN tag) LN: (délka referencni
sekvence 1 —(1%3-1)) AS: identifikator genomového assembly M5:MD5 kontrolni soucet sekvence SP: (species) UR: (URI — http:; ftp: file-systém path)

@RG — (read Froup information , mlze byt vice @RG fadku) ID:(unikatni pro kazdy @RG) CN:jméno sekvenacniho centra DS:description DT:date run
ISO8601 FO:flow order KS:key sequence LB:library PG:program of processing Pl:median insert size PL:platform model PU:platform unit unikatni
identifikdtor SM:sample name

@PG — (info o programu pro vytvoreni BAM/SAM) ID:unikatni identifikdtor PN:jméno programu CL:command line PP:previous @PG-ID DS:popis programu
VN:verze programu

@CO Line — (jednoradkovy textovy komentar)

Sekce alignmentu

11 povinnych poli (sloupct) + dalsi volitelné (pole SEQ * = sekvence neni ulozena)

QNAME: query name (=FASTQ) FLAG: RNAME:jméno referenéni sekvence (jedna z SN z @SQ radku) POS:prvni shoda v referenci vlevo MAPQ:kvalita

mapovani CIGAR:charakter shody RNEXT:jméno reference dalSiho namapovaného readd PNEXT:pozice dalsiho namapovaného readu TLEN:délka
pozorované shody SEQ: sekvence readll (=FASTQ) QUAL:quality scores(=FASTQ)

@HD VN:1.6 SO:coordinate
@SQ SN:ref LN:45

ONAME: ELAG: RNAME: POS: MAPQ: CIGAR:

rO01 99 ref 7 30 SMITAMID3M = 37 39 TTAGATAAAGGATACTG #
r002 O ref 9 30 356M1IP1I4M = 0O O AAAAGATAAGGATA *

r003 O ref 9 30 5S6M 0 0 ceeTaa@Pbrazky vytvorilVeatislav Peskag _ gusu 17.0-




GFF/GTF - general feature format/general
transfer format (GFF2=GTF, GFF3)

* Textovy soubor — TAB-delimited, pfipony *.gff *.gtf

* Popisuje geny a jiné >>features<< v DNA, RNA, proteinovych sekvencich

* Kazdy feature ma svij radek (8 povinnych poli/sloupct, které nesmi byt prazdné — >> . <<)
seqname source feature start end score strand frame {attributes comments}

segname — jméno sekvence, muZe byt shoda s EMBL/Genbank/DDB)J

source — program, ktery identifikoval feature

feature — gen, exon, repeat, transcript...

start — pozice 1. nt #!genome-build GRCh38

end — pozice posledniho nt #!genome-date 2013-12
#!genome-build-accession NCBI:GCA_000001405.15

score — floating point value .
#!genebuild-last-updated 2014-08

strand — + (forward) — (reverse) 1havana gene 11869 14409 . + . gene_id "ENSG00000223972"
frame —0/1/2/. 1 havana exon 11869 14409 . + . gene_id "ENSG00000223972"
. 1 havana exon 11869 12227 . + . gene_id "ENSG00000223972"
attributes _
1 havana exon 12613 12721 . + . gene_id "ENSG00000223972"
comments

Obrazky vytvoril Vratislav Peska



BED - Browser Extensible Data
cislo pole Nazev pole definice
M TEXtOVV soubor — TAB-delim itEd, * bed 1 chrom Chromosome (e.g. chr3, chrY, chr2_random) or scaffold (e.g. scaffold10671) name
o , 2 chromStart  Start anotace (1. nt na chromozomu je 0)
* Primarni ucel - anotace genomovych dat 3 =
* Mohou mit hlavicku s radky: 4 name jméno Hdiu
5 score Score 0 - 1000
browser 6 strand DNA strand orientation (positive ["'+"] or negative ["-"] or "." if no strand)
K 7 thickStart nastaveni zobrazeni
trac 8 thickEnd nastaveni zobrazeni
# 9 itemRgh barva anotace
10 blockCount  pocet blokd na fadku
11 blockSizes  velikost blokd - musi korespondovat s 10
12 blockStarts  start blokl

brouser position chr7:127471196-127495720
browser hide all
track name="ItemRGBDemo" description="Item RGB demonstration"” visibility=2 itemRgb="On"
chr?7 127471196 127472363 Pos1 - 127471196 127472363 255,0,0
chr? 127472363 127473530 Pos2 + 127472363 1274735380 255,0,0
chr? 127473530 127474697 Pos3 + 127473530 127474697 255,0,0
chr?7 127474697 127475864 Pos4 + 127474697 127475864 255,0,0
chr? 127475864 127477031 Negl 127475864 127477031 e,0,255
, ve . v chr7 127477631 127478198 Neg2 - 127477031 127478198 0,8,255
Obrazky vytvofil Vratislav Peska chr? 127478198 127479365  Neg3 - 127478198 127479365  ©,8,255
chr? 127479365 127480532 Pos5 + 127479365 127480532 255,0,¢0
chr? 127486532 127481699 Neg4 - 127488532 127481699 e,8,255

OO0 PP DODOO O
1



VCF (BCF) - Variant Call Format

* Textovy soubor, TAB-delimited, rozSireni GFF3

Kontrolni otazka:

Jaky je rozdil mezi SNP a SNV?

* Primarné pro anotaci v€etné varianility (nejcastéjsi SNPs, malé INDELSs)

* gVCF

VCF

##fileformat=VCFv4.2

##contig=<ID=2,length=51304566>
##INFO=<ID=AC,Number=A, Type=Integer,Description="Allele count in genotypes">

##INFO=<ID=AN,Number=1, Type=Integer,Description="Total number of alleles in called genotypes">

##FORMAT=<ID=GT, Number=1, Type=String,Description="Genotype">
##FORMAT=<ID=DP, Number=1, Type=Integer,Description="Read Depth">
##FORMAT=<ID=GQ, Number=1, Type=Integer,Description="Genotype Quality">

#CHROM POS ID

2 81170
2 81171
2 81182
2 81204

BCF

81170
81171
81182
81204

NN NN

C

G
A
T

- = n

REF ALT QUAL FILTER INFO FORMAT

T

A
G
G

oo > -

AC=9; AN=7424
AC=6;AN=7446
AC=5; AN=7586
AC=2; AN=7542

AC=9; AN=7424
AC=6; AN=7446
AC=5; AN=7506
AC=2;AN=7542

GT:
GT:
GT:
GT:

GT:
GT:
GT:
GT:

metadata
SAMPLE1 SAMPLE2 SAMPLE3 SAMPLE4 SAMPLES SAMPLEG

DP:GO 0/0:4:12 6/8:3:9 0/1:1:3 0/1:9:24 1/0:4:12 06/8:5:15
DP:GO 0/1:4:12 0/8:3:9 0/0:1:3 0/8:9:24 0/1:4:12 0/1:5:15
DP:GQ 0/0:5:15 0/0:4:12 0/0:5:15 0/0:9:24 0/0:4:12 0/0:4:12
DP:GO 1/0:5:15 0/0:9:27 0/0:10:30 0/0:15:39 0/0:9:27 1/0:13:39
0/0:0/0:0/1:0/1:1/0:0/9:0/0 DP:4:3:1:9:4:5:4 G0:12: 9: 3:24:12:15:
0/1:0/0:0/0:0/0:0/1:8/1:0/0 DP:4:3:1:9:4:5:4 GQ:12: 9: 3:24:12:15:
0/0:0/0:0/0:0/0:0/0:0/9:0/0 DP:5:4:5:9:4:4:4 GQ:15:12:15:24:12:12:
1/0:08/0:0/0:0/8:0/0:1/0:0/1 DP:5:9:10:15:9:13:14 GO:15:27:30:39:27:39:

Obrazky vytvoril Vratislav Peska
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0/0:4:12

0/0:4:12

0/0:4:12 data
0/1:14:42
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12
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Jaky je rozdil mezi SNP a SNV?

* single nucleotide variant (SNV)
* single nucleotide polymorphism (SNP)

* single-base substituce (real-time PCR, microarrays, NGS)
* SNV variatna na drovni 1 nukleotidu v genomu populace

* SNP variatna na urovni 1 nukleotidu v genomu zarodecné linie
alespon u 1% populace.

Obrazky vytvoril Vratislav Peska



Topa @

See rs248 in Variation Viewer

Genomic regions, transcripts, and products

Choose placement GRCh38.p12 ( NC_000008.11) ¥

Obrazky vytvoril Vratislav Peska

= 7

b @& i == < A Tools - | P Tracks - ¥, Download - & 7 -

& 2 nc_ooooos.ai- | Find:

Y aDia

SEZ.2EQ |19,'953,2?B |1'9,953,28El |19,953,29Ei |19,953,3Eil3

[EEcE rs248 B NEEEEE:

|19,953,33EI |19,953,34Ei |19,953,35l21

|19,953,SEEI

[t

ATTTTTGGCAGF«RCTGTF(AGCRCCTTCP«TTT TCTT TTTCTTCCAF{AGGRGGAETTTRAC TACCCTCTGGACAATGTCCATCTCTTGGGATACAGCCTTGGAGCCCATG

ATAAARACCGTCTTGACATTCGTGGAAGTAAAAGAARRAAGAAGGTTTCCTCCTCAAATTGATGGGAGACCTGTTACAGGTAGAGARACCCTA TGTCGGﬁﬁCCTcGGGTArﬁ
Genes, NCEI Homp sapiens Annotation Release 109.20210226 | e || L 0K
P : P > ¥ > > »> > »>

Liwe RefSWP3, dbSNP bl54 w2 7" | L0 x
123 TTTTTATTATTITTTT rs355@33912 B R/C rs1157a897 M C/T rs751534 200 . TRACTA/TA 5928704300 B C/A  rs1590142580 B ASG rs1IEYREEIES B GAA t
3 B R/CAT r=159E142512 CC/C r=1366457565 B T/C r=s1459544542 Bl G/A rs117 7451275 I TEEA/ TEEAGATEEA rE7ETE2TI34 B CST
refTTEETETT W GAA rs247 Bl ASC rslZ92747342 B ASG rsz4s &/A rEFEETIE9SR IR C/T rslEE3ET 4212 B A/G f=CoEnE s T

rz343 B C/A rs14756458687 B B/A rs1284275416 B C/T rs11E675290 I T/C rs759167136 B G/A rs7 74826253 I T/C
1 rs1126247489 W T/C rs72aleEEas T/A rslz22932520 I T/C rs77E451260 B T/C r=123587agae W &/C
IEE B TSC rs1298622189 B 65/A r=747EE2264 B ASC r=1252441762 B AT rs1194174659 B C/GE rs1424 266117 B A/G

rE7TETEET24 B ASE re74245902E B 6/C
rs57E232776 B C/T rs7738435%94 B T/C
Clinical, dbSHP bl54 w2 J L O %
r=11E7E597 W C/T rsllEET22%90 I T/C rsEEEBEZTED [a)

Cited Variations, dbSNP bl54 w2 L0 %

r=243 Bl C/A r=11E7E597 B C/T
1000 Genomes Phase 3, dbSHP bl54 w2 L0 x

r=343 B C/A r=1157a597 & CST rs1lEE73298 @& T/C

rs247 B ASC
aglice Donor Regicn Variations, dbSHP blS4 w2 i [ L O x
ming: No track data found in this range ] “|_| -
Splice Acceptor Region Variations, dbSHE bl54 w2 LM [F| L 0%
aming: Mo track data foundn this ranﬁe ‘|_| T
Missense Variations, dbSKWE blh4 w2 I kL) L 0%
rs1475645887 B 65/A rs1228932620 B T/C rs928704350 B C/A rs88EAG2TES @ CST
rs72aleseds Il T/A rs1292441762 B A/T r=123587aa° Bl &/C
rs747EE2264 B ASC r=743459588 B G/C r=1183EE1E6S B G/A
rs1EE2ET 4212 B ASE
Frameshift Variations, dbSHNP bl54 w2 Y L0 x
r=751554 200 BRI TAACTAS/TA
Q53,268 |19,953,2?B |19,953,28!3 |19,953,29Ei |19,953,3Ei|3 |19,953,3 |19,953,328 |19,953,33I3 |19,953,34Ei |19,953,35I3 |19,953,38I3 |1‘5|
MC_000008.11: 20M..20M (109 nt) il #Tracks shown: 10/665



Command line introduction

C QA | al

Type cmd and press enter

[ex] Command Prompt

Microsoft Windows [Version 10.0.19842.928]

(c) Microsoft Corporation. All rights reserved.

C:\Users\21286>

dir (+ enter)
cd

cd ..

G:

del

mkdir

rmdir
ipconfig
netstat

ping
systeminfo
cls
color
title

Sipky nahoru dolu
tabulator

Is there a Windows
command line with smart
bash-like autocompletions /
command history? - Super
User

key F7

oznac text + right-click

O0A | y. : Y
&)razky vytvofril Vratislav Peska



Dot plot (dotter
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A dot plot of 50 random values from &7
0to9.
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Dotplot

Sekvence A
AAATCGGCTAGCCGCAATGCCCAGTAAAGCAGCTTAAGAAA>
00 0 ° o0 ® oe0 O ge oo
I I A I 11

g 9JU9A} S
VAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAY
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J D Ott er Google jdotter X @ Q

Q Al [ Images [ Videos @& News ¢ Shopping i More Tools

About 3,970 results (0.46 seconds)

© Viral Bioinformatics Resource Center

https://4virology.net Virology.ca Tools &

JDotter

Java Dot Plot Alignments (JDotter) is a platform-independent Java interactive interface for the
Linux version of Dotter, a widely used program for ...

https:/i4virology.net > Help » Tool Help : Help Books &

JDotter Documentation
Java-Dotter (JDotter) is a platform-independent Java interactive interface for the Linux version
of Dotter — a widely used program for generating dotplots ...

IPK Gatersleben
http:/iparc.ipk-gatersleben.de > jdotter 3

¥
JDotter: Java Dot Plot Alignments

JDotter is a platform-independent Java interactive interface for the Linux version of Dotter, a

Obrézky vytvoFiI Vratislav Pegka widely used program for generating dotplots of large DNA or ...

gy '\ational Institutes of Healtn (gov)
https://jpubmed.ncbi.nim.nih.govs ... 3

JDotter: a Java interface to multiple dotplots generated by ...

by R Brodie - 2004 - Cited by 131 — Java-Dotter (JDotter) is a platform-independent Java
interactive interface for the Linux version of Dotter, a widely used program for generating...



B LAST Obrazky vytvoril Vratislav Peska

m) U.S. National Library of Medicine

National Center for Biotechnology Information

BLAST @ » blastn suite Home

Standard Nucleotide BLAST
m blastp blastx tblastn tblastx

Enter Query Sequence
Enter accession number(s), gi(s), or FASTA sequence(s) @ ciear Query subrange @

BLASTN programs search nucleotide databases using a nucleotide query. more...

From | |

4 To| |

Or, upload file Zvolit soubor |Nevybran zadny soubor @
Job Title | |

Enter a descriptive title for your BLAST search 9
() Align two or more sequences @

Choose Search Set
Database @ Standard databases (nr etc.): (O rRNA/ITS databases () Genomic + transcript databases (O Betacoronavirus

| Nucleotide collection (nr/nt) v @

Organism

Ontional | L) exciude




Virtualizace — cesta k linuxu (windows)

Unixmen

Linux Basics: Convert IMG Files To VDI Format For Oracle Virtual...

ay be subject to copyright. Learn More

Related images

@y owcie
J VirtualBox

®) scr..

Linux Basics: Convert IMG Files To VDI ...

unixmen.com

Lo P

CES 10:36 PM
US  4/25/2021

P; me... Co..

Obrazky vytvoril Vratislav Peska



WSL — window for subsystem linux

Best match

g Windows PowerShell
App

Apps

g Word

= wordPad

=4 Windows Fax and Scan
Search work and web

/O W - See work and web results

Settings (3+)

[}

m RN

Windows PowerShell
App

Open
Run as Administrator
Run ISE as Administrator

Windows PowerShell ISE

By System Information

ile Edit View Help

Obrazky vytvofil Vratislav PeSka

O

=

Lo

System Summary
--Hardware Resources
#-Components
=-Software Environment

Item

0S Name

Version

Other OS Description
OS Manufacturer
Systern Name

System Manufacturer
System Model

System Type

Systermn SKU

Processor

BIOS Version/Date
SMBIOS Version
Embedded Controller V...
BIOS Mode

BaseBoard Manufacturer
BaseBoard Product
BaseBoard Version
Platform Role

Secure Boot State

PCR7 Configuration
Windows Directory
System Directory

Boot Device

Locale

Hardware Abstraction L...
User Name

Tlemm Tmmm

Value

Microsoft Windows 10 Pro

10.0.19042 Build 19042
Not Available
Microsoft Corporation
ZAM-71200803-NB
Hewlett-Packard

HP ProBook 650 G1
x64-based PC
H5GT79EA#BCM

Intel(R) Core(TM) i5-4200M CPU @ 2.50GHz, 2.

Hewlett-Packard L77 Ver. 01.43, 1/25/2018

2.7

22.60

Legacy
Hewlett-Packard

1993

KBC Version 16.3C
Mobile

Unsupported

Binding Not Possible
CAWINDOWS
CAWINDOWS\system32
\Device\HarddiskVolume1
United States

Version = "10.0.19041.906"

ZAM-71200803-NB\21286

et P [ WO LR



nainstalovat aplikaci (virtualni system)

Microsoft Store

= Domid Hranfher Zabava Produktivita Slevy

Vysledky pro: linux

K dispozid pro
P&

KALL] o3 Ubuntu 20.04 LTS
' _ _ download VS + instalace VS + restart celého
Ubuntu Kali Linu ¢ Ubuntu Ub intu 18.04  SUSE Linux Linux : pocvzl'taée

Fokk ke 38 *ok ook |0 20.04 LTS LT! Enterprise... Cheatsheet

= =] e e A 3 H* kK5 = A i

= = =[]

Zdarma Zdarma Nainstalovan#é Zdarma Zdarma Zdarma®
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MetaCentrum

(@) 7+ Odkud pichazite ?
P

x +

@ https//metavo.metacentrum.cz

il investice [l aukce [l cloud @ knihy @ Google [ Editorial System-Y.. & Third Call| EASI-Ge.. @ Google || Intemet vécije tady.. ISSN 1802-2685 [ Bookmarks ISISApp

e-Infrastruktura Sit  Vypodty  Ulozistd8  Spoluprace = Multimédia  Bezpe€nost  Identita

I

cesnet

CESNET

Odkud pfichazite ?

Zvolili jste registraci ke sluzbg, ktera je uréena pouze pl tnancum a

um védeckovy ych instituci v Ceské republice a to pouze :

Pro ovéfeni osobnich Gdaji vyuZivame Ceskou akademickou federaci identit edulD.cz. Identitu a ovéfené Udaje poskytuje domovské organizace uzivatele, ktera garantu
akademickych a vyzkumnych instituci, které jsou &leny edulD.cz, dokaZeme ovéfit totoZnost on-line. Vétsina vysokych Skol a akademickych instituci v CR je do federace ident
instituce v seznamu neni, ov&feni akademického puvedu zajistuje CESNET.

cesnet
eduid.cz 4 ?
P
| |
Mam ucet v organizaci zapojené do edulD.cz

Moje organizace neni v edulD.cz a potifebuji
ovéfit svoji nahradni identitu

Pfimé odkazy na pfinlaseni pfes vybrané instituce z edulD.cz

Zapadoceska
univerzita v Plzni

L ki
MURNT e

Univerzita Karlova
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Prenatalni diagnostika

Klasicky karyotyp (rozlizeni - 5 Mb)

% "E:E'
et )

v

. z

Array-CGH (rozliseni - 0,1 Mb)

NGS (rozlideni- jednotlivé baze)

Obrazky vytvoril Vratislav Peska




odezvy (TAT)

v den odbéru

=rE =00 2=

.'..

LT

QF-PCR Array-CGH (rozlieni - 0,1 Mb) NGS (rozlideni- jednotlivé baze)

o u.
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=rE =00 2=

L
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QF-PCR ArraY'CGH (rozliSeni ~ 0,1 Mb) NGS (rozlideni- jednotlivé baze)



,Netusime, kde a co hledat”

array CGH




NGS v prenatalni diagnostice

*Panely gent pro specifické fenotypové skupiny

* napr. vrozené srdecni vady, RASopatie, skeletalni vady
* WES (popr. WGS) — u nas Heredity panel (klinicky exom 3332 gen)

e trend WES + CNV (2v1)

Obrazky vytvoril Vratislav Peska



RASopatie — sy Noonanové

Syndrom Noonanové

Noonan-like (CBL syndrom)
Noonan-like sy with loose anagen hair
Costello syndrom

Hereditarni gingivalni fiboromatodza
Jaffe Campanacci syndrom
Kardio-facio-kutanni syndrom (CFC)
Legius syndrom (NF1-like)

LEOPARD syndrom (Multiple lentigines)
Neurofibromatdza typu 1
Neurofibromatdza typu 2
Neurofibromatosa-Noonan (NFNS)

Watson syndrom



PTPN11

S0S1

RAF1

RIT1

BRAF

KRAS

NRAS

MAP2K1

RRAS

CBL

RASopatie — sy Noonanové

SHOC2

A2ML1

LZTR1

RASA2

S0S2

MAP2K2

HRAS

SPRED1

NF1

NF2

Indikace pro prenatdini diagnostiku of RASopatii:
e zvySené Sijové projasnéni (NT) nebo cysticka
hygroma (karyotyp, aCGH v normé) v kombinaci s:
» hydrops fetalis
» srdecni anomalie
» polyhydramnion a/nebo pleuralni vypotek
» specifické facialni anomalie
(hypertelorismus and micrognathia)

» ledvinové anomalie

~



RASopatie — sy Noonanové

Klinicky popis

matka 32 let

Uz:

e 13/14/16/19 tg NT:2,3/3,1/1,8 mm
e 14/16 tg jugular lymfatické vaky

e 19 tg anomalie rendlniho duplexu a

hypertrofie pravé komory



Noonan syndrome

IVF

13 gw - NT 6 mm

17 gW - tOtal fetal hyd rops Wlth SUbCUtaneOUS infiltration, aSCiteS . 14 gw - NT 8 mm, lymphatic sacs, hygroma colli, renal pelvis bilat 2.5 mm, susp. CHD
. 16 gw - NT 5 mm, lymphatic sacs, agenesis ductus venosus,

Mutation in RIT1 C.319A>G, p.Met107VaI de novo - 19 gw NT 4 mm, dilatation of renal pelvis 8 mm, hypertelorism, low set earlobes, CHD
= RAF1 c.770C>T de novo (several publications)

RIT1 (RIT1) ~5 % cases (aokietal, 2016), Causal gene since 2013

Milosavljevi¢ et al., 2016:

UZ: 2vjgens NT, lymfatické vaky, duplikace rendlniho systému, polyhydramnion, hydrops s lymfedéme, hydrothorax, ascites

imrti plodu.




RASopatie — sy Noonanové

Molekularni diagnostika:
QF-PCR norma (13, 18,21, Xa )
Karyotyp norma

array-CGH — zadna patogenni varianta

l

RASopatie NGS panel

1700 17z4 1763 1z0z 1336 1a7
E & & Dk E K I E kel T R T L
1 lf-'lE lﬁlLE lfLB l,ISl l?ﬁl

chr12:112910844

i | Total count: 194
igla:0

I|cio051%, 21+, 72-)
G0

{ T:05(49%, 11+, 84-)
im0

T TR Thaneon A a L

Icl
I I

fm
A A CA T CC T G CCC T G T A& A G T AT C A A T A T T C C G C

PPPPPP

Kauzalni mutace:
PTPN11: c.853T>C (p.Phe285Leu) — de novo
Obrazky vytvoril Vratislav Peska



Cardio panel
(Z:a%gfggi/ RASopathies
0
CARDIOMYOPATIE

AORTOPATHIES S

RASopathies

CONGENITAL 21 genes
ARHYTMIAS

HEART DISEASE Obrazky vytvoril Vratislav Peska



Ethiology of CHD

/x//{ * aneuploidies

15% microdeletion/duplications

10% /'{ monogenic

enviroment
12%
Wmm unclear
10%
53%
»
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WES — celoexomoveé sekvenovani




WES — celoexomoveé sekvenovani

Milroy syndrom

Mutace v genu FLT4 c.3075G>A p.(Met1025lle)

vascular endothelial growth factor 3
- regulace vyvoje struktur lymfatického systému



KARYOTYP/QF-PCR
diagnosticka vytéznost

Down(v syndrom
Patalv syndrom

Edwardsdv syndrom
karyotyp/ Y
QF-PCR Turneruv syndrom

Triploidie
dalsi aneuploidie

nebalancované prestavby (5-10 Mb)
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KARYOTYP/QF-PCR + array-CGH
diagnosticka vytéznost

karyotype
/QF-PCR

Down(v syndrom

Patalv syndrom

Edwardslv syndrom

TurnerQv syndrom

Triploidie

dalsi aneuploidie

nebalancované prestavby (5-10 Mb)
Mikrodelece a mikroduplikace (10 kb)
UPD, AOH
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KARYOTYP/QF-PCR + array-CGH + WES
diagnosticka vytéznost

Downuv syndrom
Patalv syndrom
Edwards(v syndrom
Turnertv syndrom

karyotyp/QF-PCR
Triploidie

Array-CGH dalsi aneuploidie

nebalancované prestavby (5-10 Mb)
Mikrodelece a mikroduplikace (10 kb)
UPD, AOH

Monogenni nemoci
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Interpretace SNP variant

Genetics
inMedicine

6 hmsican colegeat et et st cmomis. IACIVIG STANDARDS AND GUIDELINES

Standards and guidelines for the interpretation of sequence
variants: a joint consensus recommendation of the American
College of Medical Genetics and Genomics and the
Association for Molecular Pathology
Sue Richards, PhD', Nazneen Aziz, PhD*'¢, Sherri Bale, PhD?, David Bick, MD* Soma Das, PhD?,
Julie Gastier-Foster, PhD%", Wayne W. Grody, MD, PhD*""", Madhuri Hegde, PhD',

Elaine Lyon, PhD", Elaine Spector, PhD'", Karl Voelkerding, MD™ and Heidi L. Rehm, PhD';
on behalf of the ACMG Laboratory Quality Assurance Committee
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« aktualni verze!!! (hg38 a GRCh38)

« UCSC, NCBI, Ensembl - Genome Browser

- LOVD

« HGMD

* ClinVar

« OMIM + dbSNP

 UniProt
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Dalsi zdroje fetalniho materialu pro

prenatalni diaghostiku

Volna fetalni DNA v maternalni cirkulaci
Detekovatelna od 5. tg
Po porodu mizi za 30-60 minut
3 — 25 % celkové cirkulujici DNA Obrazky vytvoril Vratislav PeSka

Plvod z trofoblastu
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Volna fetalni DNA cirkulujici v krvi matky

urceni pohlavi

e pro X vazana onemocnéni, pt. hemofilie, DMD
*  pfinejasnosti genitalu na UZ

RhD genotypizace plodu

urcovani otcovstvi

monogenni onemocneéni

AD: achondroplazie, thanatoformni dysplazie, Huntingtonova chorea,
myotonicka dystrofie

AR: beta-talasemie, cysticka fibroza, kongenitalni adrenalni
hyperplazie

X vazené: hemofilie, retinitis pigmentosa



NIPT aneuploidii
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Euploidni Trizomie 21
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Chromozom 21

Euploidni

50% <A|Cc> 50%

Empirical Rule
The z values are
the number of std
dev from the mean

Total Area under
curve =100%

34% 34%

U-36 p-26 p—-¢ U P+c pt+20 ptic
74 77.5 81 84.5 88
-2 -1 1] +1 +2

Trizomie 21

Z- Score
NCV — normalised chromosome value
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Falesné pozitivni / negativni / zkreslené

vysledky NIPT

* feto-placentarni mozaicismus

1-2% vsSech téhotenstvi
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Falesné pozitivni / negativni / zkreslené

vysledky NIPT

* feto-placentarni mozaicismus

e ,mizejici“ dvojcata (8 tydnu; 0,23%)
* rozdilny karyotyp u vicercat

* maternalni karyotyp, mozaicismus
* terapie (transfuze, transplantace...)

* malignita (1 na 1000 téhotenstvi)



Forenzni analyza DNA
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Forenzni ana

vza DNA — vzorky

e Stéry (FLOQ) — bukalni stéry Uplné izolovano od vSeho ostatniho

* Vécné stopy — laborator (kousek Iatky, pfipadné dodateCny stér) —
krev vata, jinak FLOQ

— izolace

* [zolacni kity napr. QIAGEN

QlAamp DNA Investigator Kit (50)

::Oouseji“isfi; ii@mamp MinElute Columns, Proteinase K, Carrier RNA, Buffers, —— kva N t | ﬁ ka C e, am p | Ifl ka Ce, Vy h 0O d nocen Il

[[) Copy order details

S 342 _00 @ Log in to see your account pricing.



Forenzni analyza DNA - kvantifikace

* Je potfeba 5pg/ul (17ul do reakce)

» Stanoveni pomoci gPCR (Silné vzorky, tj. krev, sliny, sperma — vice pod
kontrolou rucéni priprava vzorku, Slabé vzorky, tj. ze zbrani, pacidel,
klik atd. pomoci pipetovacich robot)

* Celkova lidska DNA +Y DNA
e Kdyz pod limit -> konec
e Kdyz nad limit -> amplifikace 23+1 STR markeru



Forenzni analyza DNA - amplifikace

* Analyza 23+1 STR marker
e Znasilnéni — vylucovaci metoda Y
* mtDNA — vyluCovaci metoda v zenskeé linii
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Forenzni analyza DNA - vyhodnoceni

* geneMapper

* CODIS — combined DNA index system (FBI) - E Q
* Databaze DNA PCR (jména nezdavisle na CODIS) :

B] Bureau of ‘
Justice Statistics _4;,';,,

About BJS +~ Topics v Publications v Data v Funding & Awards v

Home / Glossary

CODIS

CODIS is an acronym for Combined DNA Index System, which is a computer software
program that operates local, state, and national databases of DNA profiles from

convicted offenders, unsolved crime scene evidence, and missing persons.

DNA (Deoxyribonucleic Acid) [l Combined DNA Index System (CODIS)

Programs v

13 CODIS Core STR Loci

= with Chromosomal Positions

TPOX
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D138317 g E
g D16$539 - D18$51 021s11 AMEL
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Related Links
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Zaver:

Seznamili jsme se s metodami analyzy (napf. genomovych) sekvenci v zakladnim i
aplikovaném vyzkumu.

Uvedli jsme si, kde genomové sekvence ziskat (sekvenaci/stahovanim z databazi) a
jak pracovat s velkymi objemy datovych soubort

Probrané databaze: GenBank, SRA, a prehled nékolika dalsich

Vysvétlili jsme si funkci a strukturu formatu, ve kterych jsou sekvenaéni data
uchovavana a zpracovavana

Probrali jsme sw Geneious, FASTQC, JDotter, RepeatExplorer, Uvod prace v linuxu a
prikazové radce

Zbézné jsme se seznamili s forenzni analyzou DNA a sekvenacni prenatalni
diagnostikou



