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The United States Department of Energy Systems Biology Knowledgebase
What is KBase?

Open-source software and data platform with an graphical interface that enables data
sharing and analysis of microbes and microbial communities...

To use KBase you can login/register through a google account.

Overall look of KBase:
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When you first start, you will need to make a “Narrative”.
Narrative: is a “notebook” that holds your computational experiment.
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S26010 %' 326bio v35
Updated 3 days ago by nmbu326bio
Catalog Author: nmbu 326bio Data objects: 5 Total cells: 10
Created on: 19/03/2021 Genome: 2 App cells: 9
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It will load a new Narrative that is automatically called Untitled. First thing you should
do is rename it, you can do this by clicking “Untitled”

Untitled
bu 326bio (1mbu326bio) ¢

Namratives
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This Narrative has no data yet. Welcome to KBase's Narrative Interface!
S— What's a Narrative? Narratives are shareable, reproducible workflows that can include data, analysis steps, results, visualizations and co
2 n d ‘ Add Data ’ Take the Tour: Choose "Narrative Tour" from the "Help" menu above. The tour walks you through the user interface, pointing out various

Get Some Data: Click the Add Data button in the Data Panel to search KBase data or upload your own. Hover over a data object to revea
Analyze It: Use the Apps panel or the App Catalog to browse available analysis apps. Select an app to add it to your Narrative, fillin the f

Save and Share Your Narrative: Be sure to save your N: i To let c view your analysis steps and results, click
social web that KBase is building to make systems biology research more open, reproducible and collaborative. Learn more...

Find Documentation: For more information, please see the Narrative Interface User Guide or the tutorials.

Questions? Bug reports? Contact us!

Ready to begin adding to your Narrative? You can keep this Welcome cell or delete it by selecting "Delete cell” from the "..." mer
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Getting you data on KBase

You are directed to the import tab. In
general, you need to first upload the files to

Shared With Me Example

Drag and drop files and folders in this box,
or select from your computer.

your account, and then
import into your specific Narrative.

Other ways to upload: | Upload with Globus

Upload with URL

Staging Area < ReFResH Search:
| have the fasta file (+) /p
“Assembly_consensus.fasta”. You will s Name B L \
need to find a genome on NCBI. Don't gg| O T Pkt omemsien delE doe setawe (HE
worry the .fa and .fasta files are D bacodeld_conensisiosa 6IMB 4GS Suggesteatypes Ho
interchangeable St 202

Once uploaded, the file will go into the
“Staging Area”.

All files will be deleted after90 ¢ GFF*FASTA Metagenome
Other Types

SRA Reads
FASTQ Reads Interleaved

To import the assembly into your Narrative, you will need to scroll down to get the
“FASTA Assembly” option and then hit the ‘ blue up arrow button’.

Once data is uploaded you can use the Apps

Lots of Apps including ones for:

Genome annotation: RAST, Prokka, DRAM you can
check how the results differ when annotating with
these different methods.

Genome assessment: GTDB-tk, CheckM

Metabolic Modeling: you can Build Metabolic Model

with with the assembly/genome you annotated with
either RAST or Prokka. Why not check how the
different annotations effect the metabolic modelling
results?

Also Apps for: (meta)genome assembly, Contig
binning, Community modelling, etc........
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> Comparative Genomics

> Expression

v Genome Annotation
Annotate Assembly and Re-annotate
Genomes with Prokka - v1.14.5

W ProkkaAnnotation v3.2.1

Annotate Domains in a Genome
% DomainAnnotation v1.0.7

Annotate Domains in a GenomeSet
% kb_phylogenomics v1.4.0

Annotate Genome/Assembly with
RASTtk - v1.073
W RAST_SDK v1.8.1

Annotate Metagenome Assembly and
RAST Re-annotate Metagenome with RASTtk
-v1.073
# RAST_SDK v1.8.1

Annotate Metagenome Assembly with
Prokka - v1.14.5
L



Every action/App performed or
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initiated by a user appears as a 'cell’

in the Narrative. You can expand the

cells by clicking on the + and - signs
on the very right of the cell. __ =

You can look for Apps in the bottom left corner of KBase. Once you click on an App it
will appear as a cell in the Narrative. Once in the cell, each App will have several tabs

on it. You can click the “Info” tab to see what the App does and have access to

additional references. The “Configure” tab is where you can select what data/file you

want to use the App with. In your case it would likely be your imported assembly file or

the annotated genome. Sometimes you can also select other options in the

“Configure”, | recommend reading about the App and just trying a few things. Not all

Apps will work with all data types. Click “Run” button to start the analysis.
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€D GTDB-Tk classify *¥ve
Obtain objective taxonomic assignments for bacterial and archaeal genomes based on the Genome Taxonomy Database (GTDB) ver 1.1.0

@)

GTDB-Tk v1.1.0 is a software toolkit for assigning objective taxonomic classifications to bacterial and archaeal genomes. It is designed to work with recent advances that allow hundreds or thousands of
metagenome-assembled genomes (MAGs) to be obtained directly from environmental samples. It can also be applied to isolate and single-cell genomes.

Description

Data
This app is using gtdbtk release 89 data https://data.ace.ug.edu.au/public/gtdb/data/releases/release89/89.0/gtdbtk_r89_data.tar.gz

Data Release Notes

About GTDB

The Genome Taxonomy Database (GTDB) is constructed from RefSeq and Genbank genomes, and releases are indexed to RefSeq releases. All genomes are quality controlled using CheckM and those
statistics can be found on the GTDB website.

References




Results:

Once the App is finished running, the results are either in the cell under the “Results”
tab of the App you ran, or they are created as objects in the ‘Data’ panels. If you object
is in the Data panel you can click on it to explore the data in the cell, or on the

‘binocular’ looking button to explore the results in a separate window. Try checking
what the other buttons do.

This is example of output from the GTDB app that can taxonomically classify your
organism.

Note: To run GTDB you need to first convert your assembly/genome into an
AssemblySet.

ey
garcod_ez_Krast vi Build AssemblySet - v1.0.1
enome: Unknown species o Allows users to create an AssemblySet object.
7 days ago

Reset Finished with success on Mar 22, 2021 at 3:37pm
4. Barcodel4 rastyi ‘ ‘

Report
v APPS categoy¥Y Q & B 9
assemblySet '3 InpUt Ob]eds
Assemblies With RAS 1K - VIL.U/3 Bacteria | | Archaea || Bacteria Marker Summary || Archaea Marker Summary
WRAST SDK v1.9.5 Assembly Object Names ‘
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Batch Create Assembly Set - v1.2.0 i
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H kb_SetUtilities v1.9.0 Paratricters User Genome N Classification Sl Reference - FastANITavonomy "N ligument Placement t
Radius Fraction Reference
Build AssemblySet - v1.0.1 o a ac
Fekb_SetUtilities v1.9.0 Description }

79b273010c6c3009343e03b64b7d7502ded704ce

GCF_000247495.1 95 & 9597 084 GCF_0002474¢
Allows users to create an AssemblySet object. Output Objects sychrobacter; g_Psychrobacter;
more... s_Psychrobacter s_Psychrobacter
5p000247495 5p000247495
M, Classify Microbes with GTDB-Tk - v1.7.0 Output AssemblySet Name
9 Jrkb_gtdbtk v1.0.0 Showing 1o 1 of 1 entries P 1| N

Here is example output from annotation of the assembly/genome with RAST. You need
to scroll down to get to the Assembly and Annotation part.



@ Bio326_Rast_genome_ianina

KBaseGenomes.Genome-11.0

Data View Provenance

Overview

Assembly and Annotation

tig00000001 - Unknowr

v

Related Data

) 2000 4,000

6,000

8,000

10,000 12,000

>
»

|<<

<

| Functional Categories

378 Carbohydrates
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Length< Type< Function$

525 gene Putative von Willebrand
factor, VWF type A
domain protein
STM2315

216 gene -

273 gene Long-chain-fatty-acid--
CoA ligase (EC 6.2.1.3)

1461 gene  Long-chain-fatty-acid--
CoA ligase (EC 6.2.1.3)

249 gene -

1227 gene  Long-chain-fatty-acid--
CoA ligase (EC 6.2.1.3)

300 gene Long-chain-fatty-acid--
CoA ligase (EC 6.2.1.3)

156 gene  Long-chain-fatty-acid--
CoA ligase (EC 6.2.1.3)

150 gene Long-chain-fatty-acid--
CoA ligase (EC 6.2.1.3)

450 gene Ribonuclease PH (EC
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Here is example output from the Build Metabolic Model app using the assembly/ genome that
was annotated with RAST as an input for this app.

atives bio326_metabolicmodel_Rast_ianina
; KBaseFBA.FBAModel-12.0

v DATA Q kv
Data View Overview Provenance Related Data
bio326_metabolicmodel_Rast_ianinav
FBAModel
6 days ago Overview Compounds Genes Compartments Biomass Gapfilling -
Name bio326genome_metabolicmodel_Rast
86267/18/1 1D nmbu326bio:narrative_1616170468605/bio326_metabolicmodel_Rast_ianina
KBaseFBA.FBAModel-12.0 .
nmbu 326bio (nmbu326bio) Object type KBaseFBA.FBAModel-12.0
Number gapgens 0 .
ype GenomeScale Owner nmbu326bio
Number gapfills 2 )
Source I Pi0326genome_metabolicmodel_Ras Version 1
t
Number biomasses 1 Mod-date 2021-03-22T16:51:33+0000
Number ,
compartments Source KBase/bio326genome_metabolicmodel_Rast
Genome 86267/16/1
Source KBase Genome Bio326_Rast_genome_ianina
Number compounds 1131
Number reactions 1154 . Model type GenomeScale
Name Pio326genome_metabolicmodel_Ras
t ber r i 154
Bio326_Rast_genome_ianinav Number compounds 131
Genome: Unknown species
6 days ago Number compartments 2
bio326_metabolmodeI_Prokka_iano Number biomass 1
FBAModel
& davs ann Number gapfills 2
bio326_metabolicmodel_Rast_ianina
E KBaseFBA.FBAModel-12.0
DataView = Overview  Provenance Related Data
Overview Reactions ~ Compounds Genes  Compartments  Biomass  Gapfilling Pathways
Selection Fatty acid biosynthesis
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