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The role of hybrid speciation in mammalian evolution
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Recently, Wu and his colleagues reported the hybrid origin of a primate, the
gray snub-nosed monkey (Rhinopithecus brelichi) in Science (Figure 1)." The
genomic analyses of all five Rhinopithecus genus species shows that the
gray snub-nosed monkey is originated from the ancient hybridization (~1.87
million years ago) between the golden snub-nosed monkey and the ances-
tral lineage of black-white and black snub-nosed monkeys. The hybrid speci-
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Figure 1. The hybrid origin of the gray snub-nosed monkey.

ation also resulted in the unique mosaic coat coloration of the gray snub-
nosed monkey by alternatively inheriting and sorting alleles of melanogenesis-
related genes from the two parental lineages. Additionally, the authors have
observed the alternatively retained reproduction-related genes of parental
lineages in the genome of the hybrid species, and inferred the likely mecha-
nism of reproductive isolation (RI) between the gray snub-nosed monkey and
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its parents. This study has reported a notable example of hybrid speciation in
primates and presented a detailed evolutionary scenario of the gray snub-
nosed monkey from the genomic admixture to the mosaic coat coloration
generation, and to the likely RI establishment from parents. This study high-
lights the important role of interspecific hybridization in species and pheno-
typic diversity in mammals.

Revealing mechanisms of speciation is one of the most attractive and
challenging issues in the field of biology. Although Darwin has named his
book as "On the Origin of Species", he could not clearly explain how species in
nature form and thus referred to this as the “mystery of mysteries”. Until
2005, "What determines species diversity?" was still one of the 125 unre-
solved and most highlighted scientific questions proposed by Science. Hybrid
speciation has been recognized as an important mechanism of organism
evolution. Hybrid speciation refers to the process in which two species merge
through hybridization to quickly form new species and new phenotypes. It
has been estimated that about 25% of plants and 10% of animals in nature
have undergone interspecific hybridization.” Hybridization is considered to be
an important mechanism for the formation of species in plants, insects, fish
and birds, however, the process of hybrid speciation and its molecular mech-
anism, especially in mammals, are rarely reported. This is the first report on
hybrid speciation and its mechanism in mammalian primates. Interestingly,
besides the gray snub-nosed monkey, the other mammalian hybrid specia-
tion cases have also been reported from bears, fur seals and macaques.””
These studies suggest that hybrid speciation may not be a rare or impossi-
ble event in mammals as currently thought, but rather is an important mech-
anism for the speciation and phenotypic diversification in mammals. The
universality and role of hybrid speciation in mammals have been ignored and
far underestimated.

It should be recognized that these hybrid speciation cases have opened the
door for us to further understand the process and genetic basis of the
species diversity of mammals. However, we also realized that there are many
issues waiting for us to explore. First, to what extent did the hybrid speciation
mechanism shape the evolution of mammalian diversity? Second, what are
the key factors that this mechanism can occur in some mammalian groups?

Third, one of the core issues in mammalian hybrid speciation is how the
newborn hybrid population can rapidly develop Rl to resist genetic erosion
from its two parental lineages, which can ensure the genomic integrity and
evolutionary independence of the hybrid population and successfully become
a new species? As the ploidy of mammalian species usually has no changes
during interspecific hybridization (i.e., homoploid hybridization), Rl can't be
easily established by way of polyploidization, which is a usual strategy
applied in plant hybrid speciation. So how did Rl arise without changes in
ploidy among hybrid species and their parents? And how to verify that
phenotypes resulting from the sorting and recombining effects on parental
alleles have actually led to RI of hybrid species from its parents? The molecu-
lar mechanisms of Rl and identifying Rl related genes will thus be a key point
to understanding the process of mammalian hybrid speciation and a more
general and fundamental issue needs to be resolved in the field of speciation.
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