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The four main steps in RNA-seq transcriptional profiling

Sboner et al. Genome Biology 2011

Summarized overview of \ transcriptional profiling



The gap between ”data generation” and ”knowledge generation”
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Key steps in RNA-seq; experimental design and data analysis



To detect new candidate genes regulating specific biological phenomena
Considerations on experimental design and data analysis 
Increase successful further biological evaluation of the candidate genes
Two specific studies on cell specification 
- Lateral root development 
- Pavement cell formation



Experimental design and data analysis on 
lateral root development
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Increased number of emerged lateral roots is observed in prolonged Sortin2 treatments
(A-B) 7-day old seedlings of Arabidopsis wild type Col-0 were treated during 5 days in solid medium with (A) Control (DMSO 1%) and (B) Sortin2 (25µg/mL).
(C) Quantification of emerged lateral roots of seedlings treated as in A-B.

Soritn2 induces lateral roots in A thaliana
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Figure 1. A to D, schematics showing diversity in root system architectures at both seedling (left)

and mature (right) stages in eudicots (A, C) and monocots (B, D). A, Arabidopsis root system. B,

maize root system. C, tomato root system (for clarity stem-derived adventitious roots are only

shown in the labelled region). D, wheat root system. Cross sections of emerging lateral root

primordia in Arabidopsis (E) and rice (F). Panels E and F adapted from Peret et al., 2009b.
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Root system architecture largely relies on the continuous process of lateral root initiation 

POST EMBRYONIC
 DEVELOPMENT



Auxin is a key regulator of lateral root development

DR5 :LUC
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Analysis
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Intersección

Upregulated genes showed more distinctive cis-regulatory elements than down 
regulated genes
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Selecting candidate genes for further biological evaluations
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Testing the effect of insertional mutants on selected candidate genes



Experimental design 
on pavement cell formation
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Takada y Jurgens. 2007. Development

Maia et al. 2011. PloS one
Nieuwland et al. 2016. Scientific Report
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Overview on pavement cell formation
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Zhang et al. 2014. Dev Cell

Overview on pavement cell formation



CA-YDA induces al pavement cell epidermis on A.thaliana
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Tissue specificity
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Time resolution



Considerations on experimental design 
Comparative conditions
Inducible
Tissue specificity
Time resolution

Considerations on data analysis 
Overview of biological process
Overview of regulatory elements (cis and trans)
Selection based on gained knowledge

Using RNA-seq to identify new genes regulating a developmental process; 
experience form underground and above ground plant biology.
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