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ANEUPLOID PROBLEMS: Eggs from girls and from older women show 
elevated rates of errors in chromosome number. 
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Errors in the Egg
THE PAPER

J.R. Gruhn et al., “Chromosome errors in human eggs shape natural
fertility over reproductive life span,” Science, 365:1466–69, 2019.

Females of most mammalian species are fertile throughout their 
adult life. But humans are different, says University of Copenhagen 
molecular geneticist Eva Hoffmann. A woman’s fertility follows a 
curve, increasing from puberty, peaking in her 20s, and falling rapidly 
starting in her mid-30s. 

Researchers attribute this decline partly to a rise in egg 
aneuploidy, or incorrect chromosome number,  which can lead to 
pregnancy failure. Hoffmann and colleagues wanted to know more 
about how aneuploidy occurs in human eggs, and whether it’s 
connected to female fertility from a young age.

The team collected more than 3,000 eggs from women between 9 and
43 years old through a collaboration with IVF clinics and Danish hospitals 
that preserve ovarian tissue from cancer patients about to undergo 
chemotherapy. The researchers found, as expected, that older women’s 
eggs showed higher-than-normal rates of aneuploidy. Surprisingly, eggs 
from young girls showed high rates too, resulting in a U-shape aneuploidy 
curve—the inverse of the relationship between fertility and age.

This egg aneuploidy has to do with the molecular glue that holds
sister chromatids together, Hoffmann says. In older women, the team 
showed, the glue fails prematurely during cell division; in girls, it’s over-
effective, releasing chromatids later than usual. Both abnormalities can 
influence chromatid segregation and result in aneuploidy. 

The study is “Herculean in its efforts,” says Karen Schindler, a 
reproductive biologist at Rutgers University who was not involved in 
the work. Using girls’ eggs was a “unique and important approach” 
that “really fleshes out [what’s happening at] the younger age.” 
However, she notes, there could be other mechanisms behind age-
related changes in aneuploidy rates.

The findings have implications for researchers’ understanding 
and treatment of infertility, not just in older women but in young girls 
who freeze their eggs for health reasons, Schindler adds. A girl’s eggs 
“clearly behave differently than they do when she’s reproductive age.”  

—Catherine Offord

ONSITE BUFFET: Diving beetle eggs (circled in red) laid on frog spawn hatch 
within hours of the emergence of the tadpoles the beetle larvae feed on. 
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Tadpole Snacks
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J. Gould et al., “Diving beetle offspring oviposited in amphibian spawn
prey on the tadpoles upon hatching,” Entomol Sci, 22:393–97, 2019.

While studying the conservation of endangered amphibians 
during his PhD at the University of Newcastle in Australia, Jose 
Valdez spent a lot of time peering into ponds looking for tadpoles. 
One night a few years ago, he noticed a group of predaceous 
diving beetles (family: Dytiscidae) ripping into a tadpole. Both 
larval and adult diving beetles are known predators of tadpoles, 
but witnessing the act himself, Valdez began to wonder about the 
influence of these invertebrates on amphibian survival. “These 
predators perhaps are overlooked,” he says.  

When Valdez surveyed ponds in a half-acre area, he found 
that 80 percent of the tadpoles he observed were living in ponds 
free of diving beetles, suggesting the beetles might be influencing 
tadpole survival (Aust J Zool, doi:10.1071/ZO19039, 2019). He and 
University of Newcastle biologist John Gould decided to investigate 
further, and soon discovered that not only did diving beetles feed on 
the tadpoles, they laid eggs directly on the frog spawn from which 
tadpoles would emerge. “It’s a buffet,” says Valdez, now a postdoc 
at Aarhus University in Denmark. “There’s food everywhere.” When 
the researchers collected frog spawn containing diving beetle eggs 
for observation in the lab, they found that beetle larvae hatched 
within 24 hours of the tadpoles emerging. 

“The fact that they were hatching right at the right time to 
prey upon the tadpoles was pretty cool,” says Corinne Richards-
Zawacki, an ecologist at the University of Pittsburgh who wasn’t 
involved in the work. “It begs more experiments to see whether or 
not this is something they do as an adaptation.” Either way, notes 
Valdez, the findings suggest that invertebrates such as diving 
beetles may be more important predators of amphibians than 
previously thought. 

The study is a prime example of “good natural history,” 
Richards-Zawacki adds. “Kudos for paying attention and taking 
the time to tease apart what was going on.”

—Catherine Offord


