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OUTLINE

● Bulk RNA-seq Analysis
● Case study : Dynamic gene expression changes in the mouse brain 

during pregnancy and the postpartum period

● Hands-on Session

● Single-cell RNA-seq Analysis
● Case study : Key benefits of dexamethasone and antibody treatment in 

COVID-19 hamster models

● Hands-on Session

● Spatial single-cell RNA-seq Analysis
● Case study : Spatial transcriptomics reveals distinct tumour core and 

edge architectures

● Hands-on Session
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Bulk RNA Sequencing Analysis



Sample to Insight
Copyright© 2024 GGA Corp. All rights reserved.Source�:�Zhong�Wang,�et�al.,��2009.�https://doi.org/10.1038/nrg2484.

Typical Bulk RNA-seq Overview 
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Sample to Insight
Copyright© 2024 GGA Corp. All rights reserved.Source�:�Zhang,�Mengqi,�et�al.,�2022.�https://doi.org/10.1186/s13059-022-02605-1.;�Finotello,�F.,��et�al.,�2014.�https://doi.org/10.1093/bfgp/elu035.

Conventional RNA-seq Analysis Study Design
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Copyright© 2024 GGA Corp. All rights reserved.Source�:�Kim,�Hani�Jieun,�et�al.,�2021.�https://doi.org/10.1186/s13619-021-00083-7.

Differential Gene Expression Analysis
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Copyright© 2024 GGA Corp. All rights reserved.Source�:�Heumos,�L.,�et�al.�2023,�https://doi.org/10.1038/s41576-023-00586-w

Bulk RNA-seq Downstream Analyses

Differential
expressed 

genes

Gene ontology (GO) analysis

Gene set enrichment analysis (GSEA)

Gene regulatory networks (e.g. KEGG)

Cellular Component

Biological Process

Molecular Function
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Hands-on session: RNA-seq analysis



Sample to Insight
Copyright© 2024 GGA Corp. All rights reserved.Source�:�Ray�S,�et�al.,�2015�.�https://10.1534/g3.115.020982.

Study of Sample Data and Study Design

Ray, S., et al. (2015). An examination of dynamic gene expression changes in the mouse brain 
during pregnancy and the postpartum period. G3 (Bethesda, Md.), 6(1), 221–233. 
https://doi.org/10.1534/g3.115.020982

Three samples for each tissue (4) and time points (6), 72 samples in total.

https://doi.org/10.1534/g3.115.020982
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Single-cell RNA-Seq Analysis
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Copyright© 2024 GGA Corp. All rights reserved.Source�:�Guruprasad,�Puneeth,�et�al.,��2020.��https://doi.org/10.1084/jem.20201574.

Bulk RNA-seq vs. Single-Cell RNA-seq (scRNA-seq)
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Copyright© 2024 GGA Corp. All rights reserved.Source�:�Stark,�Rory.�2019.�https://doi.org/10.1038/s41576-019-0150-2.

scRNA-seq with droplet-based methods 
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Spatial scRNA-seq Analysis (1/2)

Source�:�Heumos,�L.,�et�al.�2023,�https://doi.org/10.1038/s41576-023-00586-w
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Spatial scRNA-seq Analysis (2/2)

Source�:�Heumos,�L.,�et�al.�2023,�https://doi.org/10.1038/s41576-023-00586-w

Downstream analyses
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Hands-on session: scRNA-seq analysis
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Copyright© 2024 GGA Corp. All rights reserved.Source�:�Wyler�E,�et�al.,��2022�.�https://10.1016/j.ymthe.2022.03.014.

Study of Sample Data and Study Design

Wyler, E., et al. (2022). Key benefits of dexamethasone and antibody treatment in COVID-19 
hamster models revealed by single-cell transcriptomics. Molecular therapy, 30(5), 1952–1965. 
https://doi.org/10.1016/j.ymthe.2022.03.014

https://doi.org/10.1016/j.ymthe.2022.03.014
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Analysing 3’ CellPlex data with Cell Ranger

Source�:�https://www.10xgenomics.com/support/software/cell-ranger/latest/getting-started/cr-3p-what-is-cellplex
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10x Genomics 3’ CellPlex Multiplexing Soul.

Source�:�https://www.10xgenomics.com/support/software/cell-ranger/latest/getting-started/cr-3p-what-is-cellplex
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Data Repository - Gene Expression Omnibus

Source�:�https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE191080
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Data Repository - Gene Expression Omnibus

Source�:�https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE191080

…

scRNA-seq data
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Data Repository - Gene Expression Omnibus

Source�:�https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM5738420



Sample to Insight
Copyright© 2024 GGA Corp. All rights reserved.

Data Repository - Gene Expression Omnibus

Source�:�https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM6339632
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Data Repository - Gene Expression Omnibus

Source�:�https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM6339632
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Copyright© 2024 GGA Corp. All rights reserved.Source�:�Wyler�E,�et�al.,��2022�.�https://10.1016/j.ymthe.2022.03.014.

Treatment Effects Revealed by scRNA-seq
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Spacial scRNA-Seq Analysis
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Copyright© 2024 GGA Corp. All rights reserved.Source�:�Stark,�Rory.�2019.�https://doi.org/10.1038/s41576-019-0150-2.

scRNA-seq to Spatial scRNA-seq
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Copyright© 2024 GGA Corp. All rights reserved.Source�:�Rao,�Anjali.�2021.�https://doi.org/10.1038/s41586-021-03634-9.

Technologies of Spatial Transcriptomics
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Copyright© 2024 GGA Corp. All rights reserved.Source�:�https://pages.10xgenomics.com/rs/446-PBO-704/images/SAM000733_Visium_HD_Flyer_Launch_Letter_Digital.pdf

10x Genomics Visium HD 
Spatial Gene Expression
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Spatial scRNA-seq Analysis
Downstream analyses

Source�:�Heumos,�L.,�et�al.�2023,�https://doi.org/10.1038/s41576-023-00586-w
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Hands-on session: Spatial scRNA-seq



Sample to Insight
Copyright© 2024 GGA Corp. All rights reserved.Source�:�Arora,�R.,�et�al.�(2023).�https://doi.org/10.1038/s41467-023-40271-4�

Study of Sample Data and Study Design

Arora, R., et al. (2023). Spatial transcriptomics reveals distinct and conserved tumor core and edge 
architectures that predict survival and targeted therapy response. Nature communications, 14(1), 5029. 
https://doi.org/10.1038/s41467-023-40271-4

https://doi.org/10.1038/s41467-023-40271-4
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Visium HD Analysis with spaceranger count

Source�:�https://www.10xgenomics.com/support/software/space-ranger/latest/analysis/running-pipelines/count-visium-hd
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Data Repository - Gene Expression Omnibus

Source�:�https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSM6339632
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Data Repository - Gene Expression Omnibus
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Data Repository - Gene Expression Omnibus
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Aggregated Inspection on the 12 Samples

Source�:�Arora,�R.,�et�al.�(2023).�https://doi.org/10.1038/s41467-023-40271-4�
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Individual Sample Annotation

Source�:�Arora,�R.,�et�al.�(2023).�https://doi.org/10.1038/s41467-023-40271-4�
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Differential Expressed Genes

Source�:�Arora,�R.,�et�al.�(2023).�https://doi.org/10.1038/s41467-023-40271-4�

Functional analysis
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