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Mathematica

Axiomatization of underlying systems layers—what I want to do is create a function like CellularAutomaton for exploring the phenomena of aging, an entire program hidden in a function that gives the user endless fodder for experimentation.
Another goal is to formulate the simplest or shortest demonstration of how aging evolved.

A thought experiment on aging

Some complex orgs beat out some simpler ones

What would happen after 45 minutes?
Distribution of when bugs occur

Probably exponentially higher likelihood of bugs after 45 minutes

Definition of aging-related disease: incidence rises exponentially with age

Analogy: programmers are evolution in parallel; users are niches; bugs are the activation of deleterious genes.
Another example: playing cards with my son Oliver. It boils down to an algorithm. What do the rules of gin rummy drive us toward?

In functional programming terms, aging is a side-effect. In molecular biology terms, aging is an epiphenomenon.
An unsolved problem in biology
Shouldn’t all organisms reproduce as early as possible, and in every age class, and live indefinitely?

Grandmother gene is an extension of mother feeding her young after birth (small mammal example)
Thomas Sowell explains the perennial political conflict between liberals and conservatives as a conflict of visions. The liberal vision is of “unconstrained human nature”—humans are fundamentally good and rehabilitatable. The conservative vision is of “contrained nature”—human behavior is unmalleable. I take it one step farther and speculate that 70,000 years ago, it was efficacious to have a mix of the two, to figure out when to fight the other tribe, vs. when to trade with them, etc. But that’s a speculation possibly based on a fallacious idea of group selection until its evolution can be demonstrated.

Development of living systems concepts toward a theory of aging

Schrodinger Negentropic, self-organizing islands within an entropic universe

1990s: pre-sequencing of the genome; a Connecticut Yankee in King Arthur’s court
Isaac’s idea of gene transfer from sea turtles (Capecchi)
Making predictions in science: risky; can be irresponsible; I defend this by tracking it back to watching these specific trends once the genome was deciphered. Manolis Kellis. Where it could go wrong is if there is still much more complexity than currently seen.

Theories of Aging
Isn’t this typical of a field before a synthesis? It’s possible that there isn’t a synthesis, and that it’s too complex to reduce. But the synthesis has emerged and it is the evolutionary theory of aging. I believe that all these different theories, ultimate and proximate, fall into place under the evolutionary theory. There are theories that are false, such as “rate of living” is inversely correlated with age, but all the correct theories fall into place under the evolutionary theory.
I will explain how in a minute.

The Evolutionary Theory of Aging: An Emerging Synthesis
The reasoning that led to the evolutionary theory of aging took a hundred years and some careful analysis. Clearly the logic of it wasn’t obvious.

A second factor: the inevitability of extrinsic mortality
How long would we live if our bodies self-repaired with 100% fidelity?

Answer: between 300 and 600 years. Why? Accidents. Extrapolating from actuarial tables on accidental death.

Here is something that is interesting because it seems to be true in all possible universes where there exists compounded growth. 

What’s the scale? Doesn’t matter, esp with evolutionary time scales.

The evolutionary origin of aging
The evolutionary origin of aging is a separate but essential piece of the evolutionary theory of aging. The origin theory has not been proven, or tested, to my knowledge. It goes like this…

Disposable soma an educational device like selfish gene as much as a theory.

BUT—is it strictly true? It seems to assume that all mutations are strongly deleterious. What if they aren’t? What if a single-genome prokaryote lived in a regime where mutations were mildly deleterious?
Doesn’t this just get your juices going? Jeff’s comment.

Antagonistic Pleiotropy of MMP-13

Starts to illustrate an axiom that I will get to in a minute: economy. The living system is an economy in which scarce resources are allocated toward competing ends.

How the evolutionary theory can subsume all other theories

Let me go back to the early idea of programmed aging for a moment. This theory proposed that, by way of the analogy we used earlier in our parallel programmer experiment, we would actively program in the bugs that would kick in after 45 minutes run time. The bugs would be the goal of the program, not a side-effect.

There are species that reproduce only once, called semelparity, like some salmon, eels, lamprey, marsupials. Consider their life history in the context of aging as a side-effect or as an active program.

 The unifying principle I propose is that evolution passively tunes or optimizes genomes to the objective function represented by their niches and their phylogenetic history. In the context of that history, evolution selects longevity- and fecundity-enhancing pathways to optimize fitness against a life-schedule of mortality, and passively allows the accumulation of longevity- and fecundity-reducing pathways as reproduction winds down and ends.

So think of all the confusion of the 300 theories of aging. They address different systems levels, molecular, genetic, pathway, organ. To the evolutionary theory, these constitute a menu of ways for it to search to assure longevity and fecundity to reproductive peak, and a menu of avenues that passively accumulate to reduce fitness post-reproductive peak. In this way they all fit in under the evolutionary theory.
Framework slides
Is the evolutionary theory of aging relevant to controlling aging?

I asked Guarente what he considers to be the most important questions in biogerontology. One was to uncover the fundamental relationship between disease and aging. Aging-related diseases are generally characterized as those whose incidence rises exponentially with age. Cancer is a prime example.

The evolutionary synthesis proposes that as a group, mediation between diseases and the immune system is a device to tune longevity and fecundity to the niche, In the context of the current phylogenetic state.
