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Innate and immune response



Immune cells distributed in the human body



CELLxGENE database
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Overview of the Central Dogma of Molecular Biology and Processes Involved the Flow of Genetic Information
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How to select and sequence specific RNA classes?



Transcriptome pipeline of analysis



Outlier identification based on class sample expression



Principal Component Analysis (PCA)

Normalized gene expression matrix



Batch Effect

Normalized gene expression matrix After batch effect

ComBat and ComBat-Seq



Differentially expressed genes (DEGs)



Host-CHIKV interaction potential therapeutic strategies of NLRP3 inflammasome

Hypothesis identified by RNA-

analysis and validated in vitro or in 

vivo.

Is that possible to do the reverse 

path?



Comorbidities have increased expression of ACE2 in the lungs



Risk of death by COVID-19 given by acid pH

What means enrichment 

pathway analysis?



Pathway/Gene set enrichment analysis methods

Biological pathway = Gene sets = Up-regulated genes at the specific condition



Overrepresentation-based enrichment

Biological pathway
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Ranking-based enrichment



Topology-based enrichment analysis



Deconvolution



Deconvolution



What we have seen until now…

• mRNA sequencing – transcriptome – library preparation

• Transcriptome pipeline

• Principal component analysis showing variability ingroup and between groups

• Assessment of potential outliers using molecular degree of perturbation

• Differentially expressed genes analysis

• Pathway enrichment analysis

• Deconvolution analysis
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Long non-coding RNA biogenesis and mechanism of action



Long non-coding RNA sequencing strategy



Evolution of Gene Expression Analysis: A Century of Discovery



Long non-coding and mRNA expression relationship



Co-expression module analysis



Co-Expression Module identification Tool (CEMiTool)



Antisense lncRNAs are co-expressed with sense protein coding may be involved in immune response



Long non-coding RNA function
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MicroRNA biogenesis and function
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Small RNA sequencing protocol



miR-21a-5p Regulates GBP5 Expression and Partially Influences Intracellular B. abortus Growth



miR-146b-5p and miR-449c-5p Blockade Promote Neurotoxicity in Striatal Neurons

2 months

8 months
Animals



In summary

Differentially expressed genes

Pathway enrichment

Deconvolution

Long non-RNA expression

miRNA expression
Co-expression analysis

Target mRNAs



Any questions?

Andre Goncalves
Postdoctoral Researcher

30th October 2023


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41

