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COMPANION

A GENOME ANNOTATION TOOL FOR MORE THAN JUST PROTISTS




COMPANICON
MOTIVATION

* Assign genes with known function to
genome assembly

Why annOtate? * Recent explosion in assembled

sequences
Aid in drug discovery

* Numerous sequential processes
Inputs and outputs same formats
Improved time / cost efficiency

Why automate!?

Only reference-guided annotation tool
for eukaryotes

: ? * Scalability
Why Com Pa'n lon? * Potential for larger organisms
* Visualisation outputs
* Already established user base




PIPELINE

Pseudochromosome contiguation

» ABACAS

Structural annotation

» RATT
> SNAP
» AUGUSTUS

Functional annotation

> BLAST

» OrthoMCL
> Pfam
Outputs

Files: GFF3, EMBL, GAF

Visuals: Orthology, Phylogeny trees, Synteny

protein coding gene models

pseudocontig level

COMPANICON

—> GFF3
—»  GAF
— EMBL
—» CSV
—> AGP
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clusters

“—» HTML report
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COMPANICON
WEB INTERFACE

D Step 5: Pseudochromosome contiguation
= Process: P g
The contiguation step will try to orientate the sequences in your input file to align with the chromosomal sequences of the reference organism to build pseudochromosomes, which

= Upload a sequence fasta file.

Taxon ID 5653

= Select “similar” reference genol Exampi: Companion
from dropdown. Database ID = Companion

u Choose various Optlona| Proce Your contact information (optional)
(e ‘g' Pseu dOCh romosome Cont” You can leave your email address if you want to be notified when your job starts and finishes. This is absolutely optional, if you choose not to share your email address, you can
H always manually check the status of your job using a private link provided by us after submission.
with ABACAS). v manialy yourjob using 2 p provded by
Email

= Submit with (optional) email ad
for notification.

To protect the service from automated bots, please prove that you are a human.

ICPLS
= Qutputs available for up to ¢ Entr the code

months online.

Refresh

Submit job

= Download outputs in EBI / | | | S
gene models, but is not guaranteed to work for annotating genomes not closely related to the chosen reference.
G e n Ba.n k co m Patl b I e fo rm atu . @® Yes, use RATT with the transfer type to transfer reference gene models.

O No, only do ab initio gene finding.

jpment has been carmied cut by the biottofni group st the University of Glasgow since 2017



COMPANICON

NEW FEATURES

CURRENTLY IN DEVELOPMENT




COMPANICON

SCALING FOR LARGER GENOMES

References gathered from VEuPathDB projects and pre-compiled.

* In production: protozoa, fungi.
* In development: VectorBase

- Exploring: HostDB %© HostDB ™~

.\ VectorBase

Bioinformatics Resource for
Invertebrate Vectors of Human Pathogens

' Pathogen Host Informatics Resources

£
[=]

Runtime (h)
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Runtimes scale linearly with genome size

/L * Tested several VectorBase reference genomes

/ * Runtimes scale linearly

e * Issues with RATT for larger genomes

 Explore fix or alternative tool (such as
A Liftoff
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- 0 1090 Alaina Shumate, Steven L Salzberg, Liftoff: accurate mapping of gene annotations, Bioinformatics, Volume
Sequence size (MB) 37,Issue 12,15 June 2021, Pages 1639-1643, https://doi.org/10.1093/bioinformatics/btaal016



https://doi.org/10.1093/bioinformatics/btaa1016

COMPANICON

UTR ANNOTATION

= peaks2utr:stand-alone 3’ UTR annotation Python tool

" How to incorporate:

= Apply to select reference annotations - or to output annotations?

T. brucei TREU927

[ gene
canonical 3' UTR
peaks2utr extended 3' UTR

peaks2utr extended 3' UTR with SPAT

Forward-stranded 3' UTRs extended by peaks2utr
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bioRyiv

THE PREPRINT SERVER FOR BIOLOGY
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COMPANICON

FUTURE ADDITIONS

= |mproved efficiency / job concurrency. Darwin

TREE
LIFE

= Expanded reference set.

A7
X
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= Dynamic reference updates.
" |mproved visualisations (e.g. Apollo).
= Full project submission for EBI / GenBank

= Additional functionality to increase richness of annotations.



CELLATLAS - [I5 cellxgene

RESPONSIVEWEB INTERFACE FOR VISUALISING SINGLE CELL DATA




[E cellxgene

WHAT IS CELLXGENE?

= |nteractive single cell (SC) analysis framework.

= Developed by Chan Zuckerberg Initiative for the Human Cell Atlas.
= Predominantly Python with Flask app interface.

= Simple to install and launch from command line.

= Third-party tools for hosting (cellxgene-gateway) and enhancing featureset
(cellxgene_VIP excellxgene).



[E cellxgene

COMPARISON

UofG Il - Cell Atlas Cell Atlas - cellxgene
- R/Shiny interface. + Python/Flask interface.
- Must be maintained by in-house developers at UofG. + Regularly maintained GitHub repos.
- Each dataset requires a bespoke approach. + All functionality included out-of-the-box for each dataset.
- Manually defined plotting groups. + Plotting groups dynamic and inferred from dataset.
amamormmmmolunon [ cellxgene Veswasmonmbuon  ~ g vocels zamsn codaBu ve
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- Unresponsive interface effects user experience. + Once dataset loaded, interface is snappy.

+ Includes all the same features, and then some.



VISUALIZATION INPLUGIN WV )

[ cellxgene

CD71_Status > N
Host_Cell_ldentity > N Early Rings
Host_Cell_Type > .
Host_Organ > 'Y
MCA_Annotation > . -
Parasite_Stage > u Mid Rings Schizonts
Replicate > ¢
sample_ID > ®

Late Rings Females

Males

Late Trophs

Early Trophs 1
e Early Gams

Early Trophs 2 Mihoehe

& umap: 36906 out of 36906 cells

1: 36906 cells Z:DceHs‘ ¢ o ?Q E i

Autosuggest genes  Bulk add genes

Add gene
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[ cellxgene

Cell_Type >

Group >

Plasmodium berghei
https://cellatlas-cxg.mvls.gla.ac.uk/Pb/

]
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VISUALIZATION INPLUGIN V)

¢
Cluster > n
)

[E cellxgene

https://cellatlas-cxg.mvls.gla.ac.uk/Tbrucei/
Trypanosoma brucei

Autosuggest genes  Bulk add genes

coepaBu oc

1:10894 cells = 2:0cells ‘

LSB.2
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nCount_RNA
LSB.1
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[E cellxgene

ADDITIONAL FEATURES

CURRENTLY IN DEVELOPMENT




[E cellxgene

VEUPATHDB INTEGRATION

VISUALIZATION IN PLUGIN
Add Genes

" Violin
Stacked Violin
Heatmap
Embedding Plot
Dot Plot

| Track Plot
Density Plot
Density Scatter
Dual Genes
Sankey Diagram
Stacked Barplot
Gene Detected
Cell Population View
DEG
Marker Genes ||

Spatial Transcriptomics

For a given cell population, compare gene expression between two conditions:

Select Cell Population Annotation:
Select a Cell Population:

Select Condition Annotation:
Select Condition 1:[B__ v|

Select Condition 2:

Select gene metadata category:

CSV: Download Table as CSV. PlasmoDB (Up): Explore PlasmoDB with Table Genes whose LFC value exceeds threshold. PlasmoDB (Down):
Explore PlasmoDB with Table Genes whose LFC value falls below threshold.

Select a Log Fold Change Threshold:

‘ csv H PlasmoDB (Up) m PlasmoDB (Down) lShow\w_VIentries

PlasmoDB

Plasmodium Informatics Resources

Gene Log Fold Change p-value padj features

5 PBANKA-0704500.1 -0.89 6.37e-51 3.13e-47  PBANKA-0704500.1
Command Line Interfact
PBANKA-0805700.1 -0.52 9.06e-42 2.22e-38  PBANKA-0805700.1 3 & -
Global Setting - — .. .
Comb. & Abbr. PBANKA-1448200.1  -0.77 5.47e-40 8.84e-37  PBANKA-1448200.1 -— .?. e : < e e e
Save Session PBANKA-0210600.1 -0.68 1.3%-39 1.71e-36 PBANKA-0210600.1 y :_ Sy ‘. o by
Load Session e e o e an e ~ IR - .- . ® §
. = . ,
o-"" o
4 % .
- R .
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Gene Ontology Enrichment
Metabolic Pathway Enrichment

> Gene detection algorithm

— link to various VEuPathDB sub-sites




[E cellxgene

EXPLORATION AND VISUALIZATION OF CELL-CELL INTERACTIONS®

—0- Combined projection of
interacting cells
' ‘ 'Cell Type B’
104 :
‘Cell Type A
51 B,
54
5 0 5 10 < >
Single cell-RNA = Spatial data
sequencing data
RESEARCH INTO i
INFLAMMATORY ‘ E
ARTHRITIS CENTRE ¥ A
User customised plots * PhD project of Olympia Hardy
ARTHRITIS



© William Haese-Hill, 2022. Licensed under CC BY 4.0. Logos and
third-party images remain the property of their respective owners.

ACKNOWLEDGEMENTS

Glasgow Bioinformatics
Summerschool

"‘

Ry,
Al !'Y

\(:
s

Application Deadline: 07/07/2022

Thomas Otto Ross Laidlaw Lucy MacDonald ~ Emma Briggs 'i“ (E;J'(“\if%il
Kathryn Crouch Fiona Achcar Eva Crespo Domenico Somma

Edward Agboraw 4., pancheva Lauren GaIIowa’y Thepdore Simakou -
Olympia Hardy ohn Cor Collins Morang’a Katie Chapple % centre
Scott Arkison onole parasitology


https://creativecommons.org/licenses/by/4.0/

	Slide 1: Developing tools for annotation and single cell transcriptomics analysis
	Slide 2
	Slide 3: Motivation
	Slide 4: Pipeline
	Slide 5: Web Interface
	Slide 6: New features
	Slide 7: Scaling for larger genomes
	Slide 8: UTR annotation
	Slide 9: Future additions
	Slide 10: Cell Atlas – 
	Slide 11: What is cellxgene?
	Slide 12
	Slide 13
	Slide 14: Additional features
	Slide 15: VEuPathDB integration
	Slide 16: Exploration and visualization of cell-cell interactions*
	Slide 17: Questions

