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About Unipro

Established in 1992 Unipro company has its headquarters located in Novosibirsk Akademgorodok (the home of Siberian Branch of Russian
Academy of Sciences). The company’s primary activity is IT outsourcing solutions. To learn more about the company, please, visit the compa

ny website.


http://unipro.ru/
http://unipro.ru/
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About UGENE

Unipro UGENE is a free cross-platform genome analysis suite. It is distributed under the terms of the GNU General Public License.
To learn more about UGENE visit UGENE website.

It works on Windows, macOS or Linux and requires only a few clicks to install.

Key Features

User Interface

High Performance Computing
Cooperation

Key Features

® Creating, editing and annotating nucleic acid and protein sequences

® Search through online databases: NCBI, ENSEMBL, PDB, SWISS-PROT, UniProtkKB/Swiss-Prot, UniProtKB/TrEMBL, UniProt(D
AS), Ensembl Human Genes (DAS)

® Multiple sequence alignment: ClustalW, ClustalO, MUSCLE, Kalign, MAFFT, T-Coffee

® Online and local BLAST and BLAST+ search

® Restriction analysis with integrated REBASE restriction enzyme database

® Integrated Primer3 package for PCR primers design

® Search for direct, inverted and tandem repeats in DNA sequences

® Constructing dotplots for nucleic acid sequences

® Search for transcription factor binding sites (TFBS) with weight matrix and SITECON algorithms

® Aligning short reads with Bowtie, Bowtie 2, BWA, BWA-SW and UGENE Genome Aligner

® Contig assembly with CAP3

® Search for ORFs

® Cloning in silico

® 3D structure viewer for files in PDB and MMDB formats, anaglyph view support

® Protein secondary structure prediction with GOR IV and PSIPRED algorithms

* HMMER2 and HMMER3 packages integration

® Building (using integrated PHYLIP and MrBayes packages) and viewing phylogenetic trees

® Local sequence alignment with optimized Smith-Waterman algorithm

® Combining various algorithms into custom workflows with UGENE Workflow Designer

® Search for a pattern of various algorithms' results in a nucleic acid sequence with UGENE Query Designer

® Visualization of next generation sequencing data (BAM files) using UGENE Assembly Browser

® PCRinsilico

® Spade de novo assembler

User Interface

® Visual and interactive genome browsing including circular plasmid view

® Multiple alignment editor

® Chromatograms visualization

® 3D viewer for files in PDB and MMDB formats with anaglyph stereo mode support

® Phylogenetic tree viewer

® Easy to use Workflow Designer for custom computational workflows

® Easy to use Query Designer for analyze a nucleotide sequence using different algorithms at the same time
® Assembly Browser for visualize and efficiently browsing large next generation sequence assemblies

High Performance Computing

® Complete support of modern multicore processors and SSE instructions
® Qut of the box support of modern GPUs using NVIDIA CUDA and ATI Stream
® [ntegrated solutions for Cell Broadband Engine

Cooperation

® Can be used for education purposes in schools and universities
® Features to be included into the next release are initiated by users
®* UGENE team is ready for collaboration in related projects, both free and commercial


http://www.gnu.org/licenses/old-licenses/gpl-2.0.html
http://ugene.unipro.ru/
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Download and Installation

UGENE is compatible with the three most common operating systems: Windows, macOS, and Linux. It has some minimum system
requirements. If your system fits these requirements, you're welcome to download UGENE from http://ugene.net/download. The program can
be used and distributed under the terms of GPLv2.

Follow these recommendation to choose which UGENE package to download.

Below you can also find links to the guides on UGENE installation on different operating systems.

System Requirements
UGENE Packages
Installation on Windows
Installation on macOS
Installation on Linux
® Native Installation on Ubuntu
® Native Installation on Fedora
® Data Analysis Tools
® Reference Data for NGS
® Configure Data for Metagenomics Classification
® Configure ChlP-Seq Analysis Data

System Requirements

® Operating system (64-bit or 32-bit):
® Windows 7+
® macOS 10.7+
® Linux

® 512 Mb RAM is required.
® Atleast 2 Gb RAM is recommended.

® Disk space:
The minimum required disk space depends on the UGENE package:
® Standard package: 200-300 Mb
® Online installer (with default settings), Full package: 500-900 Mb
® NGS package (with ChIP-Seq data): 21-24 Gb
® UGENE with all components installed (data for metagenomics classification and ChIP-Seq): 250Gb

® Display:
® |tis recommended to set the screen resolution to 1280 x 720 or greater.

® Internet:
® |nternet connection is required for some tasks like loading data from online databases.

UGENE takes care to use the capabilities of your system: the more RAM and cores you have, the more quickly you'll get results of
your calculations.

Also, if you have an OpenCL-capable video card, you can use GPU-optimized versions of the following tools:

® Smith-Waterman Search
® UGENE Genome Aligner

UGENE Packages

The following package types are currently available:

® Online Installer: if the Internet connection is available on the target computer, it is recommended to use this type of package. The
installation wizard allows one to add required components or update them, when a new UGENE version is released.

® Standard Package: the package includes UGENE main executables, embedded tools, sample data, etc.

® Full Package:the same as in the Standard Package + external tools (including tools for NGS data analysis) — this package is
recommended for offline installation.

® NGS Package:the same as in the Full Package + ChlIP-Seq data analysis additions (RScript, reference data)

Also, different package delivery types are available depending on the operating system.

10


http://ugene.net/download.html
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(D Note that the number of package types will be decreased in the next releases.

Installation on Windows

The following UGENE package delivery types are available on Windows:

® Online installer: recommended, provides closer integration with the operating system, requires administrative rights, updates to
new versions are supported

® Offline installer: provides closer integration with the operating system, administrative rights are required, does not require Internet
connection to be installed

® Zip archive: a portable version, does not require administrative rights, do not require Internet connection to be installed

Current UGENE version is available for Windows 7 and higher. The online installer is universal for 64-bit and 32-bit platforms. For other types
be careful to select an appropriate link on the "Download UGENE and components" page.

For obsolete Windows versions (XP, Vista) an old UGENE version 1.29 is only available.

Installation using online installer

* Download the online installer executable file.

® When installing the package, make sure the Internet connection is available.
® Run the executable file with administrative rights.

® Follow the installation wizard.

r %
[¥] Unipro UGENE Installer Setu )

Setup - Unipro UGENE

Welcome to the Unipro UGENE Setup Wizard.

On a new UGENE version release, a notification will appear with an option to update the package.

Installation using offline installer

* Download the offline installer executable file for your platform (64-bit or 32-bit). Choose Standard or Full package.
® Run the executable file with administrative rights.
® Follow the installation wizard.

11
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Welcome to the Unipro UGENE Setup

Setup wil guide you through the installation of Unipro
JGEME.

It is recornmended that you close all other applications before
starting Setup. This will make it possible to update relevant
system files without having to reboot your computer.

Click Mext to continue.

On a new UGENE version release, a notification will appear. However, to install the new version, it is required to manually download the
package again.
Installation using zip archive

* Download the zip archive for your platform (64-bit or 32-bit). Choose Standard, Full, or NGS package (the NGS package is available
for 64-bit platform only).

® Unpack the archive.

® Open the unpacked folder and run "ugeneui.exe" (i.e. UGENE User Interface).

On a new UGENE version release, a notification will appear. However, to install the new version, it is required to manually download the
package again.

Installation on macOS

UGENE delivery type on macOS is a DMG installer. There are two options:

® Online installer: recommended, updates to new versions are supported
® Offline installer: does not require Internet connection to be installed

Current UGENE version is available for operating system version 10.7 or higher. Old UGENE packages are also provided for earlier OS
versions.

All download links are available on the "Download UGENE and components" page.

Configure system preferences
It may be required to configure macOS settings to install UGENE:

® Select "System Preferences -> Security & Privacy".
® Unlock the settings to make changes.
® Under "Allow apps downloaded from" select "Anywhere".

12
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® < tHH Security & Privacy Q,

FileWault  Firewall  Privacy

A login password has been set for this user  Change Password...

Require password  immediately E after sleep or screen saver begins

Show a message when the screen is locked
+| Disable automatic login

Allow apps downloaded from:

e

Eﬂ Click the lock to make changes. ?

Installation using online installer

® Download the online installer DMG archive.

* When installing the package, make sure the Internet connection is available.
® Double-click on the archive to unpack it.

® Run the unpacked executable file.

® Follow the installation wizard.

13
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O [ ] Unipro UGENE Installer Setup
Setup - Unipro UGENE Unipro m GENE
]
Welcome to the Unipro UGENE Setup Wizard.
Settings MNext =

On a new UGENE version release, a notification will appear with an option to update the package.

Installation using offline installer

® Download the offline installer DMG archive. Choose Standard, Full, or NGS package.

® Double-click on the archive.

® UGENE is provided under free GNU GPL v2 license. Accept the license terms to install the package.

® Move "Unipro UGENE" application bundle to the "Applications" folder on macOS or to another appropriate location.

[ NON ) — Unipro UGENE 1.20.0
” Ly m
Applications Samples Unipro UGENE

On a new UGENE version release, a notification will appear. However, to install the new version, it is required to manually download the
package again.

Installation on Linux

The following UGENE package delivery types are available on Linux:

® Online installer: updates to new versions are supported

14
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® TAR.GZ archive: does not require Internet connection to be installed
® Native installation: available for Ubuntu and Fedora only, provides closer integration with the operating systems, requires
administrative rights

Download links for the online installers and TAR.GZ archives are available on the "Download UGENE and components" page. Be careful to
select a link for correct platform (64-bit or 32-bit).

Information about native installation on Ubuntu and Fedora is provided below.

Installation using online installer

® Download the online installer file for your platform (64-bit or 32-bit).
® Make the file executable - in the Terminal run "chmod +x installer_file_name".
® Execute the file: "./installer_file_name". For example:

cd ~/ Downl oads
chnod +x ugenel nstal |l er_64bi t
.lugenel nstal | er _64bit

® Follow the installation wizard.

m Unipro UGENE Installer Setup B |

Setup - Unipro UGENE Unipro m
GENE

Welcome to the Unipro UGENE Setup Wizard.

Settings | Mext = Quit

On a new UGENE version release, a notification will appear with an option to update the package.

Installation using TAR.GZ archive

® Download the required TAR.GZ archive. Choose Standard, Full, or NGS package for your platform (64-bit or 32-bit). Note that the
NGS package is available for 64-bit platform only.

® Unpack the archive - in the Terminal run "tar -xf archive_file".
® From the unpacked folder run ".Jugene -ui" (here "ui" states for "User Interface"). For example:

cd ~/ Downl oads

tar -xf ugene-current-version-x86-64.tar.gz
cd ugene-current-version

.lugene -ui

15
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On a new UGENE version release, a notification will appear. However, to install the new version, it is required to manually download the
package again.

Native installation

UGENE is a part of Ubuntu and Fedora distributions. Follow the instructions below to install it on one of these systems.

® Native Installation on Ubuntu
® Native Installation on Fedora

Native Installation on Ubuntu

®* UGENE packages for different Ubuntu versions are available on the Personal Package Archives (PPA). Add "iefremov/ppa"
repository and pull down the latest list of software available. In the Terminal run:

sudo add-apt-repository ppa:iefrenov/ppa
sudo apt-get update

® |nstall UGENE, tools with non-free licenses, and sample data:

sudo apt-get install ugene
sudo apt-get install ugene-non-free
sudo apt-get install ugene-data

UGENE will appear in the applications list.

16
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@
® - ® UGENE

Eii Applications

Unipro UGENE

(@ Files & Folders

ugene-1.13.0 ugene

Native Installation on Fedora
On Fedora UGENE is available through yum software package manager.

® To install UGENE in the Terminal run:

sudo yuminstall ugene

The latest available UGENE version will appear in the applications list.
Data Analysis Tools

UGENE provides GUI for a lot of different bioinformatics tools. A tool is supplied either as embedded or external:

®* Embedded tool: the tool is integrated into the UGENE source code. Such tools are always available in UGENE independently on

the UGENE package type and operating system.
® External tool: the tool executable file (or files) is provided with UGENE. It is launched when one uses the tool in the UGENE GUI.

The result is also shown in the UGENE GUI. Note that the tool may be available on some operating systems only.

Specify external tools in the installed package

The external tools (if available on the target operating system) are provided by default in the Online Installer, Full and NGS UGENE

packages.

One can specify the tools manually:

1. Download the tools executables, see links on the "Download UGENE and components" page:
* External Tools Package: the package contains all external tools except JRE (i.e. "java") and RScript.
® Java Runtime Environment (JRE): although UGENE is not a Java application, a few tools (e.g. FastQC, Trimmomatic)

require JRE. Make sure JRE 8 or higher is installed.
® RScript: Ris currently used in UGENE for ChIP-Seq data analysis only.
2. Configure the tools in UGENE: open the UGENE Application Settings dialog, select the "External Tools" page and specify the

17
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external tools executables.

Integrated external tools

See the list of the currently integrated external tools, information about their availability on different operating systems and version included
into the corresponding External Tools Package in the table below.

External tool Windows (64-bit) Windows (32-bit) macOS (64-bit) Linux (64-bit) Linux (32-bit)
bedGraphToBigWig 4 N/A 4 4 N/A
bedtools 2.20.1 2.20.1 2.20.1 2.20.1 2.20.1
BLAST 2.2.26 2.2.26 2.2.26 2.2.26 2.2.26
BLAST+ 2.2.30 2.2.30 2.2.30 2.2.30 2.2.30
Bowtie 0.12.7 0.12.7 1.0.0 1.0.0 1.0.0
Bowtie2 2.1.0 2.0.6 2.1.0 2.1.0 2.1.0
BWA 0.7.12 0.7.12 0.7.12 0.7.12 0.7.12
CAP3 12/21/07 12/21/07 12/21/07 12/21/07 12/21/07
CEAS 1.0.2 1.0.2 1.0.2 1.0.2 N/A
CLARK N/A N/A 1.2.4 1.2.4 (UGENE-cust N/A
(UGENE-customize omized)
d)
ClustalO 1.2.1 1.2.1 1.2.1 1.21 1.2.1
Clustalw 2.1 2.1 2.1 2.1 2.1
ConductGO Version not Version not Version not Version not N/A
specified specified specified specified
conservation_plot 0.1.0 0.1.0 0.1.0 0.1.0 N/A
Cufflinks tools N/A N/A 2.0.2 2.0.2 N/A
Cutadapt 1.7.1 1.7.1 1.7.1 1.7.1 1.7.1
DIAMOND N/A N/A 0.9.22 0.9.22 N/A
FastQC 0.11.2 0.11.2 0.11.2 0.11.2 0.11.2
JRE (java) JRE is not included into the External Tools Packages.
HMMER 3.1b2 3.1b2 3.1b2 3.1b2 3.1b2
Kraken N/A N/A 1.0 1.0 N/A
MACS 1.4.2 1.4.2 1.4.2 1.4.2 N/A
MAFFT 7.212 7.212 7.212 7.212 7.212
MrBayes 3.23 3.23 3.23 3.23 3.23
peak2gene 1.02 1.02 1.02 1.02 N/A
perl 5.10.0.5 (32-hit) 5.10.0.5 N/A N/A N/A
PhyML 20120412 20120412 20120412 20120412 20120412
python 2.75 2.75 2.75 2.75 275
Rscript R is not included into the External Tools Packages. However, it may be installed using the UGENE Online Installer
package.
samtools 0.1.19 0.1.19 0.1.19 0.1.19 0.1.19
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SegPos 1.01 1.01 1.01 1.01 N/A
SnpEff 4.3i 4.3i 4.3i 4.3i 4.3i
SPAdes N/A N/A 3.12.0 3.12.0 N/A
Spidey Version not Version not N/A Version not Version not
specified specified specified specified
StringTie N/A N/A 1.3.4d 1.3.4d N/A
T-Coffee 8.99 8.99 11.00 11.00 11.00
TopHat N/A N/A 2.0.9 2.0.8b N/A
Trimmomatic 0.38 0.38 0.38 0.38 0.38
vcftools 0.1.12b 0.1.12b 0.1.12b 0.1.12b 0.1.12b
WEVOTE N/A N/A Version not Version not N/A
specified specified

Reference Data for NGS

To run some NGS data analysis (metagenomics classification or ChlP-Seq) it is required to provide reference data (e.g. RefSeq databases,
NCBI taxonomy files, etc.).

Both taxonomy classification and ChlIP-Seq tools are available on macOS and Linux operating systems only. Also, make sure there
is enough disk space on the target computer.

It is recommended to use the Online Installer to download these data, however, one can also download them directly (see links on the "Down
load UGENE and components" page). In the latter case it is required to additionally manually configure an installed UGENE package, see
instructions below.

Configure Data for Metagenomics Classification

UGENE integrates a set of tools for taxonomy classification of microorganisms using whole-genome shotgun sequencing data. The tools are
Kraken, CLARK, DIAMOND, etc. See, for example, "Parallel NGS Reads Classification" sample workflow that allows one to classify input
FASTQ files with these tools working in parallel and then join their output with another tool WEVOTE.

The tools are available on 64-bit macOS or Linux operating systems only. Also, as the tools are quite resource-consuming, it is
recommended to have at least 16 Gb of RAM available.

To use these tools one should provide appropriate taxonomy data and reference data, specific for a tool. Some reference databases are
provided for each of the tool. One can use these data or build a custom database (see, for example, workflow element "Build Kraken
Database").

It is recommended to use the UGENE Online Installer package to install and automatically configure the data. However, if the Internet is not
available on the target computer, or it is required to use another UGENE package for some other reason, follow the instructions below on
how to download and configure the data.

Download data for metagenomics classification

Use links in the "Data for NGS metagenomics classification" section on the "Download UGENE and components" page to download the data.

(D Make sure to have enough disk space on the target computer.

See the list of the available downloads in the table below.

Data Archive size Unpacked data size Description Data source
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http://ugene.net/download-all.html
http://ugene.net/download-all.html
https://ugene.net/wiki/display/WDD31/Parallel+NGS+Reads+Classification
https://ugene.net/wiki/display/WDD31/Build+Kraken+Database
https://ugene.net/wiki/display/WDD31/Build+Kraken+Database
http://ugene.net/download-all.html

NCBI taxonomy
classification

NCBI RefSeq bacterial
genomes

NCBI RefSeq viral
genomes

25Gb

130 Gb

77 Mb

31 Gb

132 Gb

77 Mb

This includes a set of tax
onomy data files from
NCBI. These data
should be present for
any type the NGS
classification analysis.

The data can be used to
build a database for
CLARK:-I (light version of
CLARK), CLARK, or
Kraken.

As UGENE integrates m
odified version of
CLARK/CLARK-I, it is
possible to provide *.gz
archives as input for
building the database. In
particular, "CLARK-I DB:
RefSeq bacterial+viral
genomes" (see below)
was generated using the
archived data.

Also, keep in mind that
changing of some
parameters of the "Class
ify Sequences with
CLARK" element may
cause re-building of the
reference database. The
reference data should be
present in this case!

For building a Kraken
database usage of *.gz
archives is not
supported, it is required
to unpack each *.gz file,
so even more disk space
will be required.

Similarly to "NCBI
RefSeq bacterial
genomes", although the
size of the data is rather
small.

The reference data are
included into "CLARK-I
DB: RefSeq
bacterial+viral genomes"
and "CLARK-I DB:
RefSeq viral genomes"
databases.
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Original data were
downloaded from the
NCBI FTP (ftp://ftp.nchi.
nim.nih.gov/pub/taxono

my/).

Original data were
downloaded from the
NCBI FTP (ftp://ftp.ncbi.
nlm.nih.gov/refseqg/relea
se/bacteria/bacteria*.ge
nomic.fna.gz)

Original data were
downloaded from the
NCBI FTP (ftp://ftp.ncbi.
nlm.nih.gov/refseq/relea
se/viral/viral*.genomic.fn
a.gz).
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https://www.ncbi.nlm.nih.gov/taxonomy
https://www.ncbi.nlm.nih.gov/taxonomy
ftp://ftp.ncbi.nlm.nih.gov/pub/taxonomy/
ftp://ftp.ncbi.nlm.nih.gov/pub/taxonomy/
ftp://ftp.ncbi.nlm.nih.gov/pub/taxonomy/
https://github.com/ugeneunipro/clark
https://github.com/ugeneunipro/clark
https://ugene.net/wiki/display/WDD31/Classify+Sequences+with+CLARK
https://ugene.net/wiki/display/WDD31/Classify+Sequences+with+CLARK
https://ugene.net/wiki/display/WDD31/Classify+Sequences+with+CLARK
ftp://ftp.ncbi.nlm.nih.gov/refseq/release/bacteria/bacteria*.genomic.fna.gz
ftp://ftp.ncbi.nlm.nih.gov/refseq/release/bacteria/bacteria*.genomic.fna.gz
ftp://ftp.ncbi.nlm.nih.gov/refseq/release/bacteria/bacteria*.genomic.fna.gz
ftp://ftp.ncbi.nlm.nih.gov/refseq/release/bacteria/bacteria*.genomic.fna.gz
ftp://ftp.ncbi.nlm.nih.gov/refseq/release/viral/viral*.genomic.fna.gz
ftp://ftp.ncbi.nlm.nih.gov/refseq/release/viral/viral*.genomic.fna.gz
ftp://ftp.ncbi.nlm.nih.gov/refseq/release/viral/viral*.genomic.fna.gz
ftp://ftp.ncbi.nlm.nih.gov/refseq/release/viral/viral*.genomic.fna.gz

NCBI RefSeq GRCh38 837 Mb
human genome

Kraken DB: 25Gb
MiniKraken 4Gb
database

CLARK-I DB: RefSeq 7.4 Gb
bacterial+viral
genomes

CLARK-I DB: RefSeq 16 Mb
viral genomes

DIAMOND DB: 5.2Gb
UniRef50
DIAMOND DB: 13 Gb
UniRef90

838 Mb

4.3 Gb

11 Gb

72 Mb

13 Gb

34 Gb
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Similarly to "NCBI
RefSeq bacterial
genomes".

The data are not
included into any
database, but provided
in case one would like to
use them when building
a custom database.

A sample reference
database provided in
UGENE for Kraken.

Itis a pre-built 4 GB
database constructed
from complete bacterial,
archaeal, and viral
genomes in RefSeq (as
of Oct. 18, 2017). This
can be used by users
without the
computational resources
needed to build a
Kraken database.
However this contains
only 2.7% of kmers from
the original database.

One of the reference
databases provided in
UGENE for CLARK-I.

The database was build
using archived RefSeq
bacterial and viral
genomes.

One of the reference
databases provided in
UGENE for CLARK-I.

The database was build
using archived RefSeq
viral genomes.

One of the reference
databases provided in
UGENE for DIAMOND.

Note that unlike Kraken
and CLARK, DIAMOND
requires protein
reference sequences as
input.

One of the reference
databases provided in
UGENE for DIAMOND.

Original data were
downloaded from the
NCBI FTP (ftp://ftp.nchi.
nih.gov/genomes/H_sapi
ens/CHR_*/hs_ref GRC
*chr*.fa.gz).

Original data were
downloaded using a link
on the Kraken web site (
https://ccb.jhu.edu/softw
are/kraken/).

See above.

See above.

Original data were
downloaded from the
Uniprot FTP (ftp:/ftp.uni
prot.org/pub/databases/
uniprot/current_release/
uniref/uniref50/uniref50.f
asta.gz). Then a
DIAMOND database
was built.

Original data were
downloaded from the
Uniprot FTP (ftp:/ftp.uni
prot.org/pub/databases/
uniprot/current_release/
uniref/uniref90/uniref90.f
asta.gz). Then a
DIAMOND database
was built.
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ftp://ftp.ncbi.nih.gov/genomes/H_sapiens/CHR_*/hs_ref_GRC*chr*.fa.gz
ftp://ftp.ncbi.nih.gov/genomes/H_sapiens/CHR_*/hs_ref_GRC*chr*.fa.gz
ftp://ftp.ncbi.nih.gov/genomes/H_sapiens/CHR_*/hs_ref_GRC*chr*.fa.gz
ftp://ftp.ncbi.nih.gov/genomes/H_sapiens/CHR_*/hs_ref_GRC*chr*.fa.gz
https://ccb.jhu.edu/software/kraken/
https://ccb.jhu.edu/software/kraken/
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/uniref/uniref50/uniref50.fasta.gz
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/uniref/uniref50/uniref50.fasta.gz
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/uniref/uniref50/uniref50.fasta.gz
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/uniref/uniref50/uniref50.fasta.gz
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/uniref/uniref50/uniref50.fasta.gz
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/uniref/uniref90/uniref90.fasta.gz
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/uniref/uniref90/uniref90.fasta.gz
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/uniref/uniref90/uniref90.fasta.gz
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/uniref/uniref90/uniref90.fasta.gz
ftp://ftp.uniprot.org/pub/databases/uniprot/current_release/uniref/uniref90/uniref90.fasta.gz
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Total: 161 Gb 226 Gb

Configure data

Data described above are stored as 7zip archives. After a file download, unpack it using an appropriate file archiver (for example, Keka on
macQOS).

The unpacked data are stored in a folders structure with the root folder called "data". For example, for "NCBI RefSeq viral genomes" the
archive is called "ngs_classification.clark.viral_database.7z" and the unpacked data look as follows:

v [ data
v [ ] ngs_classification
v [ clark
¥ [ viral_database
» | custom
db_central_k27 t7391_s57777779_mO0_light_4.tsk.ky
db_central_k27 t7391_s57777779_m0_light_4.tsk.lb
db_central_k27_t7391_s57777779_mO0_light_4.tsk.sz
targets.txt

It is required to move these data to the UGENE data folder, following the hierarchical data structure:

® On Linux it is "data" folder, located in the UGENE installation folder.
® On macOS the "data" folder is located inside the "Unipro UGENE.app" bundle. Right-click on the bundle, select "Show Package

Contents", select "Contents -> MacOS -> data" folder.

|[m_

Open

Show Package Contents

Thus, all required data will be placed to the "ngs_classification" sub-folder of the UGENE data folder.

Kraken, CLARK, DIAMOND and WEVOTE are integrated as external tools. So, also make sure the tools executables are set in the
UGENE Application Settings.

Configure ChIP-Seq Analysis Data

UGENE integrates the Cistrome workflow for analysis of ChlP-Seq data. The workflow requires reference data to be present in the UGENE
data folder. Reference data for human are provided in the NGS package and in the Online Installer. To configure them manually download
the data from the "Download UGENE and components" page and unpack to the "cistrome" folder inside the UGENE data folder.

Note that RScript external tool should also be provided.
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https://www.keka.io/en/
https://ugene.net/wiki/display/WDD31/ChIP-seq+Analysis+with+Cistrome+Tools
http://ugene.net/download-all.html

Basic Functions

® UGENE Terminology
® UGENE Window Components
Start Page
Project View
Task View
Log View
* Notifications
Main Menu Overview
Creating New Project
Creating Document
Renaming Object
Opening Document
® Opening for the First Time
® Advanced Dialog Options
® Opening Document Present in Project
® Opening Several Documents
® Opening Unloaded Documents
® Opening from Clipboard
Opening Containing Folder
Exporting Documents
Locked Documents
Using Objects and Object Views
Exporting Objects
® Exporting Sequences to Sequence Format
Exporting Sequences as Alignment
Exporting Alignment to Sequence Format
Exporting Nucleic Alignment to Amino Translation
Export Sequences Associated with Annotation
Using Bookmarks
Exporting Project
Search in Project
Options Panel
Adding and Removing Plugins
Searching NCBI Genbank
Fetching Data from Remote Database
UGENE Application Settings
General
Resources
Network
File Format
Directories
Logging
Alignment Color Scheme
External Tools
Workflow Designer Settings
OpenCL

UGENE Terminology

Project

Storage for a set of data files and visualization options.

Document

Unipro UGENE Manual, Version 1.31

A single file (can be stored on a local hard drive or be a remote web page). Each document contains a set of objects.

Object

A minimal and complete model of biological data. For example: a single sequence, a set of annotations, a multiple sequence

alignment.

Task

A process, usually asynchronous, that works in background. For example: some computations, loading and writing files.

Plugin

A dynamically loaded module that adds new functionality to UGENE.
Object View

A graphical view for a single or a set of objects.

Project View
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A visual component used to manage active project.
Task View
A visual component used to manage active tasks.
Log View
A visual component used to show logs.
Notifications
A visual component used to show natifications. Generally it is used to open tasks reports.
Plugin Viewer
A visual component used to manage plugins.
Sequence View

An Object View aimed to visualize DNA, RNA or protein sequences along with their properties like annotations, chromatograms, 3D
models, statistical data, etc.

Annotation
Additional information about a sequence, identified by its name and the sequence region.
Alignment Editor
An Object View used to visualize and edit DNA, RNA or protein multiple sequence alignments.
Options Panel
An Options Panel it is the panel with different information tabs and tabs with settings for Sequence View and Assembly Browser.

In the image below you can see a typical UGENE window with a Project View and a single Object View window opened:

% File Actions Settings Tools Window Help
@B O BH| & 5 2 53 2 Ha % (Got) & v 11 - 8 W wy F
Project X | @ncooizs O &, L U » v " |InFormaﬁon

Name filter 1k 2k 3K K tk 5833 ) Length: 5833 Options panel
PI"DjECt view NP_040335.1 NP_MP_[NP_04033 -

o3 '!@ \ RS * Characters Occurrence

aln.gz =

5 il 1k 2k 3k . 4k | 33 A 1427 24.5%

AF177870.emb 6bject vleww& G 1e73 o8
human_TL.fa 4 {sequence with annotation} - G: 1484 25.4%

. ::-_‘;T;B E * E T 2P 7 5 G T: 1249 214
' N E R H P * 7

+=| L Project

| murine.gb M E T = T b= b= W » Dinudeotides

@ 2] NC_001363 features A RATCARAGACCCCACCCGTAGGTG(

12 4 6 8 10 12 14 16 18 20 22 2426 —
T TTACTTTCTGGGEGETGEGECATCCACC || Annotations Highlighting

% [s] NC_001363

- - - T o Select an annotation type:

H ! = G E E Anneotation
<[] cDs
Bookmarks Narne misc_feature

L0 ty3 [m]ty3 @ Auto-annotations [murine.gb | NC_001363]

7 AF177870 [s] AFL77E70 stand... [ (9 MNC_001363 features [murine.gh]

7 human_T1 [s] human_T1 (UC...

.0 eas[s] Sequence Configure the annotation type:

.1 1CFI.PDB

10 murine [s] NC_001363

¢ murine [s] NC_001363 2 Show on translation

[ 1CFi.PDB2 Show value of qualifier:
Task view Bookmarks

Log view

source

Show all annotation types

Shaw annotations of this type

protein_id locus_tag,gene, function,p

Notifications
O 2 Tesks 0 5:Log Active task —3m= Noactve tesks |5 1]

UGENE Window Components

This chapter describes UGENE main window components Project View, Task View, Log View and the Notifications popup window.

24



Unipro UGENE Manual, Version 1.31

® Start Page
® Project View
® Task View
® Log View

® Notifications

Start Page

The Start Page is the first page that appear when UGENE is launched. From this page you can open a file, create a sequence, create a
workflow (use a sample workflow or create a new one), open the Quick Start Guide, and open recent files directly.

To return to the Start Page at any time select Help->Open Start Page in the main menu.

UGENE
File Actions Settings Tools Window Help
P
U} Start Page X

Welcome to UGENE

Recent files

M - murine.gb
- COl.aln

- COl.nwk

Open File(s) Create Sequence - human Tl.fa
- PBR322.gb
- 1CF7.PDB
) S Recent projects
én No opened projects yet
Run or Create Workflow Quick Start Guide

AR 0 A R EGAE SOAhe

Cite UGENE: Follow UGENE:

"Unipro UGENE: a unified bioinformatics toolkit" u m ‘& E m

Okonechnikov; Golosova; Fursov; the UGENE team
Bioinformatics 2012 28: 1166-1167

| O 2: Tasks H [ 3: Log J No active tasks &' [}

Project View

The Project View shows documents and bookmarks of the current project. The documents are files added to the project. And the bookmarks
are visual view states of the documents. Read Using Bookmarks to learn more about bookmarks.

To show/hide the Project View, click the Project button in the main UGENE window:
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i ™
-+ UGENE ESEE™

File Actions Settings Teols Window Help

@O BH A& S & G 2 G % (Got] &y~ 12 v 4 S wy [ »
- ™
Project =

= — chriM.sam.bam [as] chrM

% &, Search...

: Objects

I | chriM.sam bam.ugen... |

@ [as] chr 0to 16 571 {16 571bp)
r] EI human_T1.fa

i LLLRAN L Ll Ll i L
o S S B

]
!
8.7k 8737C 146 8.8k

Project view

i E B R EEEE B OEET :
Bookmarks -
ookmar
- 1 & 4 4 IE.“ L ) -
7 chri.sam.bam [as] ... , ’:I b
l . human_T1 [s] huma...
© ¢ I H @ S8 * N E G E N = |
v E F T E v E M K E E M g
TTGETCAGATTCACCAARGTTGRAAATGAAGGARRRAATG
12 4 & & 10 12 14 18 18 20 22 24 28 22 30 32 34 3832
AARCAGTCTAAGTGGTTTCAACTTTACTTCCTTTTTTAC _‘
) * T * T T 'S I o P 1% w %
| @ 2: Tasks || [ 3:Leg No active tasks ‘&' ]
L o+

You can also use the Alt+1 hotkey to show/hide the Project View.

To create a new project, refer to Creating New Project. Note that if you have no project created when opening file with a sequence, an
alignment or any other biological data, a new anonymous project is created automatically.

Task View

The Task View shows active tasks, for example, algorithms computations.

To show/hide the Task View, click the Tasks button in the main UGENE window:

Task name Task state description Task progress
Ll } Loading decuments Running 84%
4 ; Opening view for document: Mycobacterium.sorted.... Running 84%
4 } Adding document to project: Mycobacterium.se., Running 84%
Task View 4 } BAM/SAM file import: Mycobacterium.sorte..  Running 84%
; Load BAM info Finished 100%
§ Prepare assembly file to import Finished 100%
i Convert BAM to UGENE database (Myco.. Importing reads 68%
' i | b
| @ 2:Tasks || L 3:Leg | Rurining task: Loading documents | 5% Tasks: 1 @' [

The hotkey for showing/hiding the Task View is Alt+2.

The Task name column of the Task View shows the tasks names. Task state description shows the status of the active tasks: Started,
Running, Finished and so on. The Task progress column shows the percentage of the tasks progress. If you want to cancel a task, click the
red cross button in the Actions column for the task.

Log View
The Log View shows the program log information.

To show/hide the Log View click the Log button in the main UGENE window:
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Log X
[IMFO][07:08] Converting assembly from Mycobacterium. sorted. bam to Mycobacterium.sorted.bam.ugenedb started -
[IMFQ][07:07] Converting assembly from Mycobacterium, sorted. bam to Mycobacterium.sorted.bam.ugenedb succesfully finished:
imported 567272 reads, total time 50 s, pack time 0 s
[IMFO][07:07] BAMImporter task total time is 53 sec i
[IMFO][07: 10] Converting assembly from Mycobacterium. sorted. bam to Mycobacterium.sorted.bam.ugenedb started
Log View [IMFQ][07: 11] Converting assembly from Mycobacterium, sorted.bam to Mycobacterium.sorted.bam.ugenedb succesfully finished: =

imported 567272 reads, total time 49 s, pack time 0 s 3
[INFO][07: 11] BAMImporter task total time is 52 sed| 8

| ) 2: Tasks || L] 3:Log | No active tasks &' [

The hotkey for this action is Alt+3.

It is possible to configure the Log View settings: the level of the log to show (ERROR, INFO, DETAILS, TRACE) , the category (Algrorithms,
Tasks, etc.), and the format of the log messages (format of the dates, etc.). This settings can be configured in the UGENE Application
Settings.

Notifications

The Notifications component shows notifications for tasks reports.

Bookmarks Log Notifications

[INFO][18:54] Converting assembly from Klebsislla.sort.bam to Klebsislla |
[DETAILS] [15:54] Importing assembly 'pkF70" (1 of 3)

[DETAILS][15:55] Succesfully imported 136066 reads for assembly 'pkF7g € [15:27:31] Report for task: ' X
[DETAILS][16:55] Importing assembly 'pkf140' (2 of 3)

[DETAILS][16:57] Succesfully imported 416287 reads for assembly 'plkf14
[DETAILS][15:57] Importing assembly 'pKFS4 (3 of 3)

[INFO][17:01] Canceling task: Conwvert BAM to UGEME database {Klebsis| &9 [16:26:51] Repart for task: '... X

[INFO][17:01] Canceling task: BAM/SAM fille import: Klebsislla.sort.bam
[INFO][17:01] Canceling task: Convert BAM to UGEME database {Klebsisl
[TREAITA 7011 Canceling tack: Adding dariment toonroiect: Klehaiclla anr

A

b

| G zrse || Dal Natificatians-_..______._ @
w2 3 3: Log

If a task has finished without errors, the notification is blue. If an error has occured during the task execution, the notification is red. If a
warning has occured during the task execution, the notification is yellow.

To open a task report, click on the corresponding notification. See an example of a task report below:
U Task report [DigestSequenceTask] | - || O |[5_(|
N

Task report r
[DigestSequenceTask]

status Finished
time 0.00.00.015

Digest into fragments murine.gb (linear)

Generated 10 fragments,
From EcoRV (138) To EcoRY (214) - 77 bp
From EcoRY (214) To EcoRV (3227) - 3014 bp
From EcoRV (3227) To Balll {3693) - 472 bp
From BglII {3702) To HindIII (5023) - 1322 bp

From HindIII {5027) To Clal {5104) - 78 bp

To remove a notification from the Notifications popup window, click the notification cross button.

Note that you can click on the clip button of the Notifications popup window to show the window always on top.
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Main Menu Overview

Menu

File

Actions

Settings

Tools

Window

Help

Unipro UGENE (macOS only)
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Description
A set of project level operations.

List of operations: new project, new document from text, new
workflow, open, open as, open from clipboard, access remote
database, search NCBI genbank, connect to UGENE shared
database, save all, save project as, export project, close project,
recent files, recent projects, exit.

Various actions associated with the active window.

List of operations: go to position, add, copy/paste, analyze, align,
cloning, export, remove, edit (for the Sequence View); go to
position, add, copy/paste, colors, highlighting, edit, align, tree, stati
stics, view, export, advanced, consensus mode, close active
window (for the Alignment Editor).

Preferences and plugin settings.
Various tools. This menu is extended by different plugins.

List of operations: sanger data analysis, NGS data analysis, BLA
ST, multiple sequence alignment, cloning, primer, search for TFBS,
HMMER tools, build dotplot, random sequence generator, show
counters, expert discovery, query designer, workflow designer.

A list of active windows and basic manipulations with the windows.

List of operations: window layout (multiple or tubbed), close
active view, close all windows, tile windows, cascade windows,
next window, previous window.

Application help and check for updates.

List of operations: open UGENE user manual, open workflow
designer manual, open query designer manual, view UGENE
documentation online, visit UGENE website, check for updates, op
en start page, about.

List of operations: about Unipro UGENE, preferences, services,
hide Unipro UGENE, hide others, show all, quit Unipro UGENE.

The menus can be dynamically populated with new actions added by plugins. Check the Plugins documentation to learn how each plugin

affects global and context menus.

Creating New Project

A project store links to the data files, cross-file data associations, and visualization settings.

Below is the description of how to create a new project manually. Note that if you have no project created when opening a file with a
sequence, an alignment or any other biological data, a new anonymous project is created automatically.

To create a new project select the File New project menu or click the New project button on the main toolbar.

The dialog will appear:
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https://ugene.unipro.ru/wiki/display/UUOUM16/Creating+New+Project
https://ugene.unipro.ru/wiki/display/UUOUM16/Creating+Document
https://ugene.unipro.ru/wiki/display/WDD16/Creating+New+Workflow
https://ugene.unipro.ru/wiki/display/WDD16/Creating+New+Workflow
https://ugene.unipro.ru/wiki/display/UUOUM16/Opening+Document
https://ugene.unipro.ru/wiki/display/UUOUM16/Opening+Document
https://ugene.unipro.ru/wiki/display/UUOUM16/Fetching+Data+from+Remote+Database
https://ugene.unipro.ru/wiki/display/UUOUM16/Fetching+Data+from+Remote+Database
https://ugene.unipro.ru/wiki/display/UUOUM16/Searching+NCBI+Genbank
https://ugene.unipro.ru/wiki/display/UUOUM16/Connecting+to+a+Shared+Database
https://ugene.unipro.ru/wiki/display/UUOUM16/Connecting+to+a+Shared+Database
https://ugene.unipro.ru/wiki/display/UUOUM16/Exporting+Project
https://ugene.unipro.ru/wiki/display/UUOUM16/Going+To+Position
https://ugene.unipro.ru/wiki/display/UUOUM16/Copying+Sequence
https://ugene.unipro.ru/wiki/display/UUOUM16/Extensions
https://ugene.unipro.ru/wiki/display/UUOUM16/Exporting+Sequence+of+Selected+Annotations
https://ugene.unipro.ru/wiki/display/UUOUM16/Editing+Sequence
https://ugene.unipro.ru/wiki/display/UUOUM16/Coloring+Schemes
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https://ugene.unipro.ru/wiki/display/UUOUM16/UGENE+Application+Settings
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https://ugene.unipro.ru/wiki/display/UUOUM16/CAP3
https://ugene.unipro.ru/wiki/display/UUOUM16/UGENE+Genome+Aligner
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https://ugene.unipro.ru/wiki/display/UUOUM16/Dotplot
https://ugene.unipro.ru/wiki/pages/viewpage.action?pageId=14059187&from=ugene
https://ugene.unipro.ru/wiki/display/UUOUM16/Expert+Discovery
https://ugene.unipro.ru/wiki/display/QDD16/Query+Designer+Documentation
https://ugene.unipro.ru/wiki/display/WDD16/Workflow+Designer+Manual
https://ugene.unipro.ru/wiki/display/UUOUM16/Unipro+UGENE+Online+User+Manual
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[¥] Create New Project &Iﬂ

Project name  Mew Project

Praoject folder [I]

Project file project

[ Create ][ Cancel H Help ]

Here you need to specify the visual name for the project and the directory and file to store it.

After you click the Create button the Project View window is opened.

Creating Document

To create a new sequence file from a text, select the File New document from text main menu item:

-

m -* UGENE - [Workflow Designer - New workflow]

1E'-E[Fiha]Jﬂ'u::til:l-ns Settings  Teocls Window Help

Ij Mew project...
Mew document from text...

+ @] Access remote database...
E g Connect to shared database... Ctrl+L
I - @] Search NCEI Genbank...
| w = Open.. Ctrl+0
— @  Open as... Ctrl+Shift+0

The Create Document dialog appears:
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P '
[] Create Dacument M

Paste data here

|:| Custom settings
Alphabet: Standard DMA
i@ Skip unknown symbols

Replace unknown symbals with

Document location: | E]
Document format: [FASTA - ]
Seguence name: Sequence

[ save file immediately

[ Create ][ Cancel H Help

L A

You can input the created sequence to the Paste data here field. You can type or paste sequences in FASTA or text format.
The following Custom settings are available:

Alphabet — here you c