
Do We Now Know the Future of Life?  

Jessie Dolliver - Reflection Essay– Rapporteur to Professor Ottoline Leyser 

Word Count: 983 

Date: 3-10-2018 

If I am being honest, I still get caught on the question of “What is life?” - not to mention the future of 

it. Life is as us scientists have defined life to be. I don’t think there is a hard and fast definition which 

is universally agreed upon, when viruses, endosymbionts, artificial intelligence, and so forth are 

considered. Perhaps it is more of a philosophical, ontological question of being. Does life exist as a 

thing, as a real object? Or in the process of trying to define it, are we also undertaking a process of 

reification, that is making something concrete out of that which is an abstraction?  

The first line of the first plant sciences book I ever owned read: “Plants, a lot like love, are easier to 

recognize than they are to define” (Walker, 2012). Perhaps you could say the same thing about life. 

An easy solution for now is to take life to mean all those things containing replicable DNA molecules. 

What proportion of all those things are human? There are, as Emma Teeling described in her 

presentation, an estimated 9 million eukaryotic organisms in the world. The point which I would like 

to make is this: for a conference on all of life, us humans had a disproportionate representation. 

However, in the question of the future of life, us humans have a disproportionate degree of 

influence. Though it is an unfortunate fact at times, our species has weighted control over the rest of 

the world’s life. There isn’t a scientist in geology, geography, or the natural sciences who hasn’t had 

a discussion on the Anthropocene in recent years. We have fundamentally altered this planet to the 

extent of potentially creating a new geological epoch, and in doing so have permanently shifted the 

trajectories of all of Earth’s life into the future (Crutzen, 2006).  

Despite the importance I consider humans to have in determining the future of life, it was a relief to 

hear Professor Ottoline Leyser speak on the “Future of Plants”. Her fascinating talk initially focussed 

on her research on regenerative plastic development and the way a plant meristem receives signals 

such as carlactonic acid to strigolactone which determine branching and organ identity (Waldie, 

McCulloch & Leyser, 2014). I find the flexibility of form of plants, their lack of unique parts, and their 

ability to reconfigure organ identity on a whim astounding; and important for many reasons. The 

regulation of plant development has massive implications in agriculture and food security, the 

conservation of biodiversity, and ecosystem functioning. The very oxygen we breathe is dependant 

on the relatively simple-seeming, but ingenious kingdom of the plants. As Professor Leyser said in 

her talk, this kingdom and its photosynthetic microbial relatives provide the entry point to life, to the 

negative entropy and free energy which characterizes all of life, that fragile yet persistent deviation 

from “decay into atomic chaos”. 

Later, Professor Leyser shifted focus to comment that across biology we have a well-established 

framework for studying parts in systems, but a less well-developed intellectual toolkit for 

conceptualizing networks of dynamic, self- organizing systems which operate at different scales. 

Professor Leyser is interested in dynamic behaviours, which she defined as input-output 

relationships which characterize how physical parts change relative to one another over time and in 

space. In a network system the physical parts would be nodes and the dynamic behaviours would be 

edges.  Interestingly there are several network motifs which appear consistently at different scales 

and contexts (Milo et al., 2002). We need to detail these motifs further. In classical network science 

an edge simply indicates some interaction between nodes. Professor Leyser argues that we need to 

focus on what the edges actually represent for input-output data to be predictable because edges 

aren’t equivalent. The same network can have different dynamic behaviours. Edges are variable 

depending on the properties of the system, and may differ in reversibility, input dose response, or 



the dynamics (magnitude and rapidity) of the behaviour. Professor Leyser believes that this detailed 

motif analysis would be a useful stepping stone to the dynamical module definitions she sees as 

being currently missing.  

I personally think that these detailed motifs could also be used to effect in modelling not only 

organisms and the interactions between organisms, but especially our interactions and relationships 

with the rest of the world’s life. John Muir once wrote “When we try to pick out anything by itself we 

find that it is bound fast by a thousand invisible cords that cannot be broken, to everything in the 

universe." I find that to be true when talking about any one field of study or any one organism. 

Let us return to this question: “Do we now know the future of life?”. In my opinion we are not even 

close. What I will say, however, is that our response to life in the future is the one thing which we 

can come close to predicting. If we can change the way that we study and consider life, we will also 

be changing its future.  

At the end of Erwin Schrödinger’s book “What is Life?” he includes a section on free will and 

determinism, in which he reconciles the laws of physics and nature with the possibility of free will, 

that every conscious mind controls the “motions of the atoms according to the laws of nature”. He 

concludes this from two premises, 1) that “my body functions as a pure mechanism according to the 

laws of nature, and 2) yet I know, by incontrovertible direct experience that I am directing its 

motions, of which I foresee the effects, that may be fateful and all-important in which case I feel and 

take direct responsibility for them.” This heavy definition of free will is worth bearing in mind as we 

look forward to the future of life, and what we can or can’t do to in order to protect it. 
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