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What is a Gene Atlas?

* The cacao genome has ~28,000 genes

* Each tissue and cell type expresses a different subset of genes (gene
expression profile)

What are the differences in gene expression?

Leaf

Genes expressed above 25 CPM
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What is a Gene Atlas?

Data
visualisation

Data Data

curation analysis

* Curated database for high quality,
large-scale gene expression data

* Represents different tissues,
developmental stages, or treatment
conditions

... easy to
interpret

High quality High quality Accessible
data results results

EMBL-EBI
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Why Use a Gene Atlas?

* To accelerate genetics research in cacao

* To speed up functional genomics work and
gene discovery

* Individual gene expression
* Gene expression changes
* Dissecting multigene families

* Mining for molecular markers

2022 International Symposium on Cocoa Research (ISCR), Montpellier, France

Cacao Betulia



Project Workflow

Data Collection and Analysis
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Cacao Development eFP Browser at bar.utoronto.ca At | as Overview

Ten-Month Plant Meristem Atlas at bar utoronto.ca
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Atlas Examples: ACT7

Actin: Housekeeping Gene

e Actin gene is expressed in all tissues !
* Expression levels vary 100 fold o

Highest expression in fruit tissues
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Atlas Examples: LEA19 D S BN

Late embryogenesis abundant protein D-19: R A I

Plant growth and development A
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e Extremely tissue specific Q
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Resources and Conclusions

Data Matrix

Visualization Browser

* Expression data
* 402 RNA libraries

e ~11.2 million gene expression
datapoints

* Available for further bioinformatic
analysis
* Differential gene expression analysis
* Gene ontology (GO) analysis

Housed at University of Toronto BAR

Explore gene expression changes with
minimal bioinformatic skills needed

Graphical User Interface representing the
data matrix

Simplifies large data sets into easily
interpreted images

Resource for science communication

Implications of this research on the income of cacao farmers

breeding

* Accelerate and reduce cost of genomics research and

* Elite varieties will provide better yields with less inputs
e Sustainable intensification will increase farmers income
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* Open data access to the public
* Publication in preparation
* Website will be open after publication

Early access for collaborations

Scan QR Code Contact

OR Evelyn Kulesza:
evk5405@psu.edu




Cacao Gene Atlas Consortium
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