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Editorial on the Research Topic 
Model Organisms: A Precious Resource for the Understanding of Molecular Mechanisms Underlying Human Physiology and Disease 
[bookmark: h2]Introduction 
This issue includes eight reviews and five research articles, which highlight how research in model organisms lays the foundations for the comprehension of molecular mechanisms underlying human diseases. Although budding yeast and humans are separated by a billion years of evolutionary history, more than 400 essential yeast genes can be replaced with their human orthologs. Pioneering genetic studies in yeast have contributed to understand the mechanisms involved in autophagy and vesicle trafficking, two processes involved in cancer and neurodegenerative disorders ( Novick et al., 1980 ; Takeshige et al., 1992 ; Mizushima et al., 1998 ). More recently, production of yeast strains expressing human genes (“ humanized yeast”) has been essential for the detailed analysis of normal and pathogenic variants ( Laurent et al., 2016 ). Drosophila melanogaster provides an extremely valid resource to investigate the mechanisms involved in organ formation and in the pathology of human diseases. Nearly 65% of human genes have orthologs in D. melanogaster , and nearly 75% of the genes involved in human disease have functional orthologs in flies ( Reiter et al., 2001 ; Chien et al., 2002 ). The sophisticated genetic tools offered by Drosophila allow rapid generation of models for human disease, assaying the functional effects of human variant alleles and testing new therapeutic drugs ( Moulton and Letsou, 2016 ; Wangler et al., 2017 ). Danio rerio shares vertebrate-conserved characteristics with human including very similar organs and is a highly suitable model system for investigating gene functions involved in hematopoiesis and screening for novel potential drugs ( Wangler et al., 2017 ). Mouse models of human diseases are the most commonly used, reflecting the genetic and physiological similarities between humans and mice ( Perlman, 2016 ). 
Using Budding Yeast to Study the Molecular Pathways That Are Altered in Human Diseases 
[bookmark: B2]Freeze, H. H., Eklund, E. A., Ng, B. G., Patterson, M. C. (2015). Neurological aspects of human glycosylation disorders. Annu. Rev. Neurosci. 38, 105–125. doi: 10. 1146/annurev-neuro-071714-034019 
[bookmark: B3]Laurent, J. M., Young, J. H., Kachroo, A. H., Marcotte, E. M. (2016). Efforts to make and apply humanized yeast. Brief Funct. Genomics. 15 (2), 155–163. doi: 10. 1093/bfgp/elv041 
[bookmark: B4]Mizushima, N., Noda, T., Yoshimori, T., Tanaka, Y., Ishii, T., George, M. D., et al. (1998). A protein conjugation system essential for autophagy. Nature 395, 395–398. doi: 10. 1038/26506 
[bookmark: B5]Moulton, M. J., Letsou, A. (2016). Modeling congenital disease and inborn errors of development in Drosophila melanogaster . Dis. Model Mech. 9 (3), 253–269. doi: 10. 1242/dmm. 023564 
[bookmark: B6]Novick, P., Field, C., Schekman, R. (1980). Identification of 23 complementation groups required for post-translational events in the yeast secretory pathway. Cell 21 (1), 205–215. doi: 10. 1016/0092-8674(80)90128-2 
[bookmark: B7]Perlman, R. L. (2016). Mouse models of human disease: an evolutionary perspective. Evol. Med. Public Health (1), 170–176. doi: 10. 1093/emph/eow014 
[bookmark: B8]Reiter, L. T., Potocki, L., Chien, S., Gribskov, M., Bier, E. (2001). A systematic analysis of human disease-associated gene sequences in Drosophila melanogaster. Genome Res. 11 (6), 1114–1125. doi: 10. 1101/gr. 169101 
[bookmark: B9]Santoro, M. R., Bray, S. M., Warren, S. T. (2012). Molecular mechanisms of fragile X syndrome: a twenty-year perspective. Annu. Rev. Pathol. 7, 219–245. doi: 10. 1146/annurev-pathol-011811-132457 
[bookmark: B10]Takeshige, K., Baba, M., Tsuboi, S., Noda, T., Ohsumi, Y. (1992). Autophagy in yeast demonstrated with proteinase-deficient mutants and conditions for its induction. J. Cell Biol. 119, 301–311. doi: 10. 1083/jcb. 119. 2. 301 
[bookmark: B11]Wangler, M. F., Yamamoto, S., Chao, H. T., Posey, J. E., Westerfield, M., Postlethwait, J., et al. (2017). Model organisms facilitate rare disease diagnosis and therapeutic research. Genetics 207 (1), 9–27. doi: 10. 1534/genetics. 117. 203067 
https://assignbuster.com/editorial-model-organisms-a-precious-resource-for-the-understanding-of-molecular-mechanisms-underlying-human-physiology-and-disease/
image1.png




image2.png
Q ASSIGN

BUSTER




