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Grad student may have found 'missing link' of meiosis


It’s been dubbed the holy grail of meiosis – the missing link that connects DNA repair, replication and recombination – and Najla Al-Sweel believes she may have found it. The generosity of Cornell alumni will help further investigate her discovery and share it with the world. The protein serves a dual role: performing quality control of the cell’s DNA as it replicates and making repairs if necessary; and facilitating communication among sections of overlapping chromosomes that are exchanging vital information during the “crossing over” phase of meiosis cell division. If that communication goes awry, the chromosomal sections cannot be cut apart, which can lead to genetic abnormalities that cause spontaneous miscarriages and birth defects.


“We don’t fully understand the underlying mechanisms and how these steps are happening,” Al-Sweel says. “It’s like a choreographed dance, and each player has a role. The protein connected to crossing over is unknown, but we now have evidence that it is Mlh3.” While making mutations of the protein and studying how the changes affected both of its functions, Al-Sweel found domains that appeared to be specialized for meiosis only"Fungi, in terms of sexual reproduction, are on the outer limits with what they can do, when they do it, and how they do it," said study corresponding author Richard Bennett, associate professor in Brown University's Department of Molecular Microbiology and Immunology. "There is a lot of super interesting biology in studying fungal sex. They keep surprising us."


In a study Bennett's lab published online in October in the journal Eukaryotic Cell, for example, a team led by undergraduate Riyad Seervai found that when Candida tropicalis mates, it turns diploid cells into tetraploid cells. But then it uses a mechanism other than meiosis to reduce the chromosome complement back to that of a diploid. This work was highlighted in print earlier this month.


