GENES AND DEATH: THE EVOLUTIONARY TRADE-OFF

Mutations, sexual reproduction, and death are the cornerstones of evolution.
Butis death a programmed necessity or an evolutionary accident?

Organisms like the Hydra (specifically strain 105) have seemingly evaded
aging during their 50 years in controlled laboratory settings; however, in the wild,
death remains an almost inevitable and universal law of nature.

It is often suggested that evolution selected "genes for death" to benefit the
species, but from a Darwinian perspective, this is a contradiction: natural
selection favors individual survival and reproduction, not self-destruction.

A recent study by Sanchez et al. in Nature (1) resolves this paradox through
the lens of antagonistic pleiotropy. The researchers identified a genetic axis in
mice, Foxo1 and its effector Trim63 (MuRF1), that acts as a double-edged
sword: In Youth: These genes are essential for disease tolerance. During severe
infection (sepsis), they protect the heart from pathological remodeling and
multi-organ injury, ensuring the individual survives long enough to reproduce. In
Old Age: The same mechanism becomes maladaptive. In older mice, Foxo1 and
Trim63 switch roles, driving the very cardiac damage and pathogenesis that
leads to death.

This confirms a key rule of evolution: traits that provide a massive survival
advantage during our reproductive prime are favored by selection, even if those
same traits become the "executioners" that make us decrepit later in life. Death,
then, is not the goal, but the price we pay for the defenses that kept us alive
when it mattered most.

1. https://www.ncbi.nlm.nih.gov/pubmed/41535469



