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Intergenomic Conflict, Interlocus
Antagonistic Coevolution, and the
Evolution of Reproductive Isolation

William R. Rice

Laboratory experiments have demonstrated that allopat-
tic populations, and those connected by low levels of gene
flow, can diverge genetically and that reproductive iso-
lation frequently accrues as an incidental by-product (re-
viewed in Rice and Hostert 1993). In nature, it is still
unclear which particular processes, if any, are primarily
responsible for generating the genetic divergence that
specifically leads to reproductive isolation. Here I de-
velop the hypothesis that genetic conflict is frequently
the primary factor driving the genetic divergence that
leads to reproductive isolation.

To begin, I categorize the major forms of genetic con-
flict (figure 19.1). Conflict between a species and its
enemies (parasites, pathogens, predators, and compe-
titors) has been well documented. This led Van Valen
(1973) to conclude that there is perpetual antagonistic
coevolution between a species and its enemies, and that
this is the dominant factor driving evolutionary change
within a lineage. Van Valen’s “Red Queen” process un-
doubtedly plays an important role in promoting genetic
divergence among populations, but it is my evaluation
that most reproductive isolation derives more from con-
flict that occurs within rather than between species.

Most theory and research concerning intraspecific
conflict has focused on intragenomic conflict (e.g., mei-
otic drive genes, transposable elements, cytoplasmic ver-
sus nuclear genes), Here the antagonism occurs within a
single genome (individual) and is directed between ei-
ther allelic or nonallelic genes. While there is evidence
that intragenomic conflict can lead to genetic change that
produces reproductive isolation (¢.g., Hurst 1992; Zeh
and Zeh 1994; Werren, this velume), I think that if is
intergenomic rather than intragenomic conflict that gen-
erates most of the reproductive isolation that accrues
between populations.

Intergenomic conflict occurs between genes residing
in different individuals of the same species. It can occur

between genes at the same locus (infralocus conilict, e.g.,
sexnally antagonistic alleles; reviewed in Rice 1996a),
but it is conflict between nonallelic genes (interlocus
conflict, e.g., between alleles at loci controlling male
versus female behavior, male versus female genitalia,
sperm versus egg, seminal fluid proteins versus other
seminal fluid proteins or the female’s reproductive tract
and physiology) that sets the stage for the chronic antago-
nistic interlocus coevolution that I hypothesize drives
most of the genetic change leading to reproductive iso-
lation. Intergenomic conflict between alleles residing at
different loci can, in theory, drive antagonistic coevolu-
tion between loci in 2 manner that is analogous to the Red
Queen process between species.

Cross-fertilization creates unusually high opportunity
for interlocus antagonistic coevolution, especially when
there is internal fertilization and hence an infusion of
chemicals from males into females. Internal fertilization
generates intimate chemical interaction between a male
and female, and between different males mated to the
same female. With strict genetic monogamy (i.¢., one
male mates with one female and vice versa), the repro-
ductive interests of male and female are identical and
there is little opportunity for conflict between the sexes.
But any deviation from monogamy creates multifarious
opportunity for conflict,

As an example, consider the seminal fluid proieins of
Drosophila melanogaster that are transferred along with
spermn during coputation. These proteins act as pheromones
that reduce the female’s propensity to remate and induce
her to ovulate at substantially higher rate (reviewed in Chen -
1984). Recent work by Clark et al. (1995) demonstrates
thai seminal fluid proteins also play an important role in
sperm competition. Everything that has been measured
about seminal fluid proteins is beneficial to males.

But recent work demonstrates that seminal fluid is
toxic to female D. melanogaster; the more they receive,






