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Evolutionary mismatch
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DEFINITION AND BACKGROUND

The adaptive landscape of the ancestral
human environments selected for a suite
of genetic, behavioural and physiological
traits, many of which persist in contempor-
ary human populations. The transition to
modernity [1] rapidly reshaped these envir-
onments, yet the slower rate of biological
evolution limits phenotypic change. This re-
sults in evolutionary mismatch, defined here
as the phenomenon by which previously
adaptive alleles are no longer favoured in a
new environment (Fig. 1). This definition op-
erates across space and time, while other
uses of mismatch are applied over the life
course [2, 3].
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Figure 1. The ancestral environment (i) favours a
certain combination of alleles (darker colours).
Transitions to modernity produce shifts in the al-
lelic combination that is best suited to the new en-
vironment (ii-iv). Mismatch occurs when ancestral
alleles (star) persist in new settings where the en-
vironment, but not yet genetics, has changed.

EXAMPLE IN HUMAN BIOLOGY
AND PUBLIC HEALTH

Due to variation in food availability and
quality, the ancestral environment fa-
voured efficient energy extraction and stor-
age [4, 5]. These once-adaptive traits
industrialized
settings with an overabundance of easily

become mismatched to

accessible, calorie-dense foods. This sur-
plus, coupled with the relatively low energy
output required by the modern lifestyle [5],
promotes an energy imbalance that con-
tributes to weight gain. Today, obesity is
rampant across populations in developed
countries and rapidly increasing in de-
veloping nations transitioning to the
industrialized lifestyle [6].

EXAMPLE IN CLINICAL MEDICINE

Humans evolved in environments rich with
biodiversity, including helminthic worms
that co-evolved to regulate our immune
systems [7]. Modern medicine and hygiene
largely eradicated these helminths from
industrialized settings, and their absence
is now implicated in a suite of hyper-inflam-
matory conditions, including multiple
sclerosis and irritable bowel disease [7, 8].
Helminthic therapy, which reunites the
human body with part of its ancestral biota,
has been suggested as a treatment for the
immune system’s inappropriate response
to a mismatched environment.

REFERENCES

—_

. Corbett S, Courtiol A, LummaaV et al. The tran-
sition to modernity and chronic disease: mis-
match and natural selection. Nat Rev Genetics
2018;19:419-30.

2. Kuzawa CW. The developmental origins of
adult health: intergenerational inertia in adap-
tation and disease. In: Trevathan W, Smith EO,
McKenna ) (eds), Evolution and Health. 2008,
325-49. Oxford University Press.

. Gluckman PD, Hanson MA. Living with the
past: evolution, development, and patterns of
disease. Science 2004;305:1733-6.

4. Neel )V. Diabetes mellitus: a “thrifty” genotype

w

rendered detrimental by “progress”. Am | Hum
Genet 1962;14:353-62.
. Leonard WR. Lifestyle, diet, and disease: com-

wv

parative perspectives on the determinants of
chronic health risks. In: Stearns SC, Koella JC
(eds), Evolution in Health and Disease. Oxford
University Press, 2010.

© The Author(s) 2018. Published by Oxford University Press on behalf of the Foundation for Evolution, Medicine, and Public Health.
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and

reproduction in any medium, provided the original work is properly cited.



Evolutionary mismatch Manus | 191

6. Popkin BM, Gordon-Larsen P. The nutrition reconstitution as a necessary approach to- 8. Fleming JO. Helminths and multiple sclerosis:
transition: worldwide obesity dynamics and ward dealing with immune disorders. Evol will old friends give us new treatments for MS? |
their determinants. Int | Obes 2004;28:S2. Med Public Health 2013;2013:89-103. Neuroimmunol 2011;233:3-5.

7. Parker W, Ollerton J. Evolutionary biology
and  anthropology = suggest  biome



