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RESEARCH PROFILE AND PROJECT TOPICS: 
 
The Loayza-Puch laboratory uses a combination of innovative sequencing techniques and 
functional genomics in order to understand the role of mRNA translation in cancer and 
metastasis. We are particularly interested in dissecting the role of regulatory elements in 
non-coding regions of mRNA. Our group also exploits the cellular translation machinery to 
uncover metabolic limitations in cancer (Loayza-Puch et al., 2016)  
 
Project description. 
Post-transcriptional regulation makes a major contribution to overall gene expression. 
Translational regulation typically takes place very rapidly and helps cancer cells to adapt to 
nutrient or drug-induced stress. This is mediated by a combination of regulatory RNA motifs 
within the 5ʹ and 3ʹ untranslated regions of mRNAs. One of the most prevalent regulatory 
RNA elements in mammalian transcripts (present in approximately 40% of all mRNAs) are 
upstream open reading frames (uORFs), which modify translation of coding sequences by 
altering ribosome activity. However, despite the prevalence of these RNA elements, it is not 
well understood how uORFs function. Systematic characterization of uORFs has, to date, 
mainly relied on reporter gene assays that do not reproduce endogenous conditions. In this 
project, we'll perform base editing CRISPR-Cas9 genetic screens to functionally characterize 
uORFs in their native context. We have already identified thousands of uORFs with high 
confidence and designed screens that will precisely edit and inactivate the start sites of 
uORFs with single nucleotide resolution. The postdoctoral candidate will set up and perform 
the first base editing screen to functionally dissect the role of uORFs in mammalian cells in 
response to metabolic and cancer therapy-induced stresses. To this end, the applicant will 
use cutting-edge base editing tools as well as next generation sequencing methods like 
ribosome profiling, long-read RNA-Seq, and nanopore sequencing to characterize the 
translational role of novel uORFs.  


