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                    Pleiotropy, epistasis and the genetic architecture of quantitative traits
                

                
                    
                        
                            In this Review, Mackay and Anholt discuss how epistasis and pleiotropy contribute to the genetic architecture of quantitative traits and outline factors that might explain observed differences in their prevalence between model organisms and humans.
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                    Genetic variation across and within individuals
                

                
                    
                        
                            In this Review, the authors compare the characteristics and detection methods of germline and somatic variants. Furthermore, they outline how the interplay between the two types of genetic variation can affect human health.

                        

                    
                
                
                    
	Zhi Yu
	Tim H. H. Coorens
	Pradeep Natarajan



                
                
            

        

        
            
    
        Review Article28 Mar 2024
        
        
    


        
    


    


                    
	
                        
    
    
        
            
                
                    
                        
                            
                                
                                [image: ]
                            
                        

                    
                
            
            
                
                    AIRE targets poised promoters enriched for Z-DNA
                

                
                    
                        
                            A paper in Nature reports a ‘Z-DNA-anchored’ model for the target specificity of the transcription factor AIRE, involving promoter poising at double-strand breaks.
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                    Building a catalogue of short tandem repeats in diverse populations
                

                
                    
                        
                            Reflecting on the importance of short tandem repeats (STRs) in population genetics, Ning Xie highlights a 2023 publication that characterized genome-wide STR variation in global human genomes to expand our understanding of STR genetic diversity within and across populations.
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                    Global genomic diversity for All of Us
                

                
                    
                        
                            A publication in Nature reports the data release of around 245,000 clinical-grade whole-genome sequences as part of the NIH’s All of Us Research Programme. Several companion papers highlight the value of better capturing global genomic diversity.
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                    The evolution of modifier genes
                

                
                    
                        
                            In this Journal Club, Yoav Ram recalls how he reconciled results from his own research with the reduction principle through the help of a paper published in PNAS by Altenberg et al.
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                    Dynamics of ER stress-induced gene regulation in plants
                

                
                    
                        
                            Plants have uniquely adapted to manage endoplasmic reticulum stress triggered by protein misfolding. The authors review the dynamics of gene expression regulation underlying the unfolded protein response in plants, highlighting recent insights provided by systems-level approaches and omics data.
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                    Competition between sites of meiotic recombination in snakes
                

                
                    
                        
                            A study in Science reports that corn snakes use both PRDM9 and promoter-like features to direct meiotic recombination, indicating that these are not mutually exclusive.
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                    Short tandem repeats — how microsatellites became the currency of forensic genetics
                

                
                    
                        
                            Bruce Budowle and Antti Sajantila reflect on how short tandem repeats (STRs) became the primary markers of forensic genetics, including for developing investigative leads in criminal cases and humanitarian efforts.
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                    The regulatory landscape of chromatin accessibility
                

                
                    
                        
                            A study in Nature Genetics identifies many regulators of genome-wide chromatin accessibility and then reports the mechanistic underpinnings for one of the identified transcription factors.
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                    Sequence composition changes in short tandem repeats: heterogeneity, detection, mechanisms and clinical implications
                

                
                    
                        
                            This Review highlights the diversity in sequence composition of disease-related short tandem repeats. The authors discuss how to detect non-canonical motifs in repeat sequences from sequencing data and review the molecular and clinical consequences of sequence composition changes.
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                    Genetics of chronic respiratory disease
                

                
                    
                        
                            In this Review, Sayers et al. summarize findings from recent large-scale genetic epidemiology studies on the genetic underpinnings of chronic respiratory diseases. Furthermore, they outline how insights gained from such studies can improve treatment approaches.
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                    How ancient genes form animal body plans
                

                
                    
                        
                            Hajk-Georg Drost recalls a 2010 publication that used a phylotranscriptomic approach to estimate the age of genes that contribute to the developmental transcriptome across animal species and inspired a subsequent study on the embryonic hourglass in plants.

                        

                    
                
                
                    
	Hajk-Georg Drost



                
                
            

        

        
            
    
        Journal Club04 Mar 2024
        
        
    


        
    


    


                    
	
                        
    
    
        
            
                
                    
                
            
            
                
                    Changes in cell-cycle rate drive diverging cell fates
                

                
                    
                        
                            Kate Galloway highlights a paper by Kueh et al., who showed that the cell cycle indirectly influences concentrations of the transcription factor PU.1 to stabilize cell-fate trajectories in mice.
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                    Unveiling the expanding protein universe of life
                

                
                    
                        
                            In this Journal Club, Hajk-Georg Drost highlights a recent study by Pavlopoulos et al. that organizes proteins at tree-of-life scale using massively parallel graph-based clustering.
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                    Targeting and engineering long non-coding RNAs for cancer therapy
                

                
                    
                        
                            Therapeutics that target long non-coding RNAs (lncRNAs) are promising treatments for cancer. In this Review, the authors discuss how technological advances have helped improve drug discovery pipelines for lncRNAs and overview their strengths and challenges as oncological therapeutics.
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                            Carl G. de Boer highlights a recent paper by Lim et al. on the importance low-affinity transcription factor-binding sites for determining organismal phenotypes.
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                    Plant pangenomes for crop improvement, biodiversity and evolution
                

                
                    
                        
                            Plant pangenomes have had a transformative impact on crop enhancement, biodiversity conservation and evolutionary research. This Review delves into the application of plant pangenomes for understanding trait diversity, aiding breeding, biodiversity classification and monitoring, and illuminating evolutionary innovations.
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                    The origin and evolution of Wnt signalling
                

                
                    
                        
                            This Review discusses the evolutionary origin of Wnt signalling, its ancestral function and the characteristics of the primal Wnt ligand. It emphasizes the importance of genomic studies in pre-metazoan and basal metazoan species to understanding the evolutionary origin of signalling pathways.
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                    Single-cell sequencing of diverse microorganisms
                

                
                    
                        
                            Lan et al. report a high-throughput method for single-cell sequencing of diverse microbial communities.
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