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Introduction:  We present a generalized au-

tocatalytic model for chiral polymerization [1]. Apart 

from enantiomeric cross-inhibition, the model allows 

for the autogenic (non-catalytic) formation of left and 

right-handed monomers from a substrate with reaction 

rates L and R, respectively. The spatiotemporal evolu-

tion of the net chiral asymmetry is studied for models 

with several values of the maximum polymer length, 2 

 N  ∞. We show also that the autogenic term in the 

N=2 model behaves as a control parameter in a chiral 

symmetry-breaking phase transition [2, 3] leading to 

full homochirality from racemic initial conditions. For 

symmetric autogenesis (L = R = ), we show that ho-

mochirality is only possible for   c, where c is a N-

dependent critical value.  When   c, we show that the 

net chiral asymmetry grows as tanh(N). Finally, we 

demonstrate that the net chirality and the concentra-

tions of chirally pure polymers increase with the maxi-

mum polymer length in the model. 

 In the second part, we investigate possible 

environmental influences on the evolution of prebiotic 

chirality within the context of spatially-dependent au-

tocatalytic models [4, 5]. We show, through a detailed 

statistical analysis, that high intensity and long duration 

events may drive achiral initial conditions towards chi-

rality. We argue that life’s homochirality may have 

resulted from sequential chiral symmetry breaking trig-

gered by environmental events, thus extending the 

theory of punctuated equilibrium to the prebiotic realm. 

Applying our arguments to other potentially life-

bearing planetary platforms, we predict that a statisti-

cally representative sampling will be racemic on aver-

age. 

  We conclude in the final part with a discus-

sion of the possible connection between chiral prebiot-

ic chemistry and emergent biology. From the results of 

[4] it is clear that the onset of homochirality is not an 

isolated phenomenon, and the emergence of chirality 

must therefore be considered in tandem with the transi-

tion from chemistry to biology.  Taking steps in this 

direction, we explore the connection between chiral 

symmetry breaking and emergent biology within the 

context of the activation-polymerization-epimerization-

depolymerization (APED) [6]. Using APED chemistry 

we provide a workable chemical model, which evolves 

dynamically through its own self-interactions towards 

precursors of protocell-like homochiral structures sur-

rounded by a racemic environment [7]. We show that a 

diffusive slowdown of the APED network induced, for 

example, through tidal motion or evaporating pools and 

lagoons leads to the stabilization of homochiral 

bounded structures as expected in the first self-

assembled protocells. 
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