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This model refutes a book-length revision of a theory: ‘Mutation-driven evolution’ [1] 
 

Chemical ecology drives adaptive evolution via ecological, social, neurogenic, and 

socio-cognitive niche construction. Nutrients are metabolized to pheromones that 

epigenetically effect hormones that affect behavior in the same way food odors 

classically condition behavior associated with food preferences. In mammals, the 

epigenetic effects of olfactory/pheromonal input are on gonadotropin releasing 

hormone (GnRH) neurosecretory neurons of brain tissue. For example: glucose and 

pheromones alter the secretion of GnRH and luteinizing hormone (LH). Secretion of 

LH is the measurable proxy for genetically predisposed differences in hypothalamic 

GnRH pulse frequency and amplitude and the downstream effects of GnRH, which is 

the central regulator of genetically predisposed nutrient-dependent individual survival 

and pheromone-controlled species survival. 
 

This model of systems biology represents the conservation of bottom-up 

organization and top-down activation via the 1) thermodynamics of nutrient stress-

induced and social stress-induced intracellular changes in the microRNA / messenger 

RNA  (miRNA/mRNA) balance; 2)  intermolecular changes in DNA (genes) and 

alternative splicing; 3) non-random experience-dependent stochastic variations in de 

novo gene expression and biosynthesis of odor receptors; 4) the required gene-cell-

tissue-organ-organ system pathway that links sensory input directly to gene 

activation in neurosecretory cells and to miRNA-facilitated learning and memory in 

the amygdala of the adaptively evolved mammalian brain; and 5) the reciprocity that 

links the thermodynamics of gene expression to behavior and altered organism-level 

thermoregulation in species from microbes to man. 
 

Examples of nutrient-dependent amino acid substitutions clarify the involvement of 

seemingly futile thermodynamic control of intracellular and intermolecular 

interactions, which result in de novo creation of olfactory receptor genes. 

Thermodynamically controlled cycles of RNA transcription and protein degradation 

are responsible for organism-level changes in pheromone production, which enable 

accelerated changes in the miRNA/mRNA balance and thermoregulation of controlled 

nutrient-dependent adaptive evolution.  
 

In this mammalian model, food odors associated with nutrient uptake and species-

specific social odors cause changes in the miRNA/mRNA balance. Those changes 

enable differential gene expression in GnRH neurons during developmental 

transitions required for successful nutrient-dependent pheromone-controlled 

reproduction, which occurs in species from microbes to man. Recent data extend this 

mammalian model of conserved molecular mechanisms across the continuum of 

adaptive evolution to selection for phenotypic expression associated with 

pheromones in a human population. 
 

Across species comparisons of epigenetic effects on pangenomic microbial 

nutrient-dependent reproduction and on hormone-controlled invertebrate and 

vertebrate social and sexual behavior indicate that human pheromones alter the 

development of the brain and behavior via the molecular mechanisms conserved 

across all species. 
 

It is now clear how an environmental drive evolved from that of nutrient uptake in 

unicellular organisms to that of pheromone-controlled socialization in insects. This 

model makes it clearer that, in mammals, nutrients associated with food odors and 

pheromones associated with body odors cause controlled changes in hormones, 

which have developmental affects on the control of behavior in nutrient-dependent 

reproductively fit individuals that signal their fitness via pheromones. Physiological 

control is required for adaptive evolution to occur. Mutations are not physiologically 

controlled. “… the organism should never have been relegated to the role of mere 

carrier of its genes” [2].  

Proof of concept (unpublished):  Kohl, J. V., Kelahan, L. C., & Hoffmann, H.  Human 

pheromones and nutrient chemicals: epigenetic effects on ecological, social, and neurogenic 

niches that affect behavior. Poster presented at  Society for Social Neuroscience Annual 

Meeting. New Orleans, LA . Oct 11-12, 2012.  

http://posters.f1000.com/posters/browse/summary/1092668  
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AOS: accessory olfactory system; FSH: follicle stimulating hormone; GnRH: gonadotropin-releasing hormone;  

HPA: hypothalamic-pituitary-adrenal axis; HPG: hypothalamic-pituitary-gonadal axis; LH: luteinizing hormone; 

MOS: main olfactory system.  
                                                        Adapted from Kohl (1992) Luteinizing Hormone: the link between sex and the sense of smell? 

Feedback 

Thermodynamically-controlled adaptive evolution and the prenatal migration of GnRH neurosecretory neurons 

allows nutrient chemicals and human pheromones to alter GnRH pulsatility, which modulates the thermoregulated 

concurrent maturation of the neuroendocrine, reproductive, and central nervous systems, thus influencing the 

development of ingestive behavior, reproductive sexual behavior, and other behaviors sans mutations theory. 

 

PRENATAL 

Epigenetic “tweaking” / embedding 

An epigenetic continuum of nutrient-dependent pheromone-controlled 

adaptive evolution 
 

Nematodes: Species incompatibilities are associated with cysteine-to-alanine 

substitutions [3]. Differences in behavior are determined by nutrient-dependent 

rewiring of their primitive nervous system [4]. 

Insects: Neurogenic niche construction in nematodes [4] is also exemplified in the 

honeybee model organism of nutrient-dependent pheromone-controlled adaptive 

evolution of the brain and behavior [5]. In flies, nutrient-dependent changes in 

mitochondrial tRNA and a nuclear-encoded tRNA synthetase enable the attachment 

an amino acid that facilitates the reaction required for efficient and accurate protein 

synthesis [6]. In wasps, the change in a pre-existing signaling molecule triggered by 

a glucose-dependent [7] stereochemical inversion [8] leads to species-specific 

pheromone production. In Ostrinia moth species, substitution of a critical amino 

acid, is sufficient to create a new pheromone blend [9].  

Mammals: The association of the nutrient choline in humans and its metabolism to 

trimethylamine odor in different species of mice was the best example of how a 

change in diet becomes associated with the presence of mammalian conspecifics 

whose androgen:estrogen ratio-associated odor distinguishes them sexually, and 

also as nutrient-dependent physically fit mates [10]. The mouse model makes it 

clearer that glucose uptake changes cellular thermodynamic equilibrium [11] and 

differential pathway regulation that results in adaptively evolved fitness in species 

from microbes [12] to mammals. 

Humans: Two reports link substitution of the amino acid alanine for the amino acid 

valine [13] to nutrient-dependent pheromone-controlled human adaptive evolution. 

Cause and effect was established in mice [14]. These two reports [13, 14] tell a new 

short story of adaptive evolution. The story begins with what was probably a 

nutrient-dependent variant allele that arose ~30,000 years ago in what is now 

central China. In mice, the effect of the allele is manifested in sweat, skin, hair, and 

teeth, and the effect is clearly due to the epigenetic effect of nutrients on hormones 

responsible for the tweaking of immense gene networks that metabolize nutrients to 

pheromones. In this model, the pheromones control the nutrient-dependent 

hormone-dependent organization and activation of reproductive sexual behavior in 

mammals such as mice and humans, and also in invertebrates as previously 

indicated [5]. Therefore, the adaptive evolution of the human population, which is 

detailed in these two reports, is also likely to be nutrient-dependent and pheromone-

controlled. For more details about this model and its refutation of the theory of 

mutation-driven evolution see [15]. 
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