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Units of selection
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Units of selection

Interactores vs. replicadores

Tabla 1

Jerarquia de interactores y replicadores que se puede dar considerando

diferentes escenarios selectivos. Modificada de Brandon 1990

ESCENARIO DE SELECCION

INTERACTOR

REPLICADOR

Origenes de la vida
Seleccion génica
Presion meiotica

Seleccion durante el desarrollo

Gamética

A nivel de embriones

Seleccion somatica

Seleccion organismica

Asexual
Sexual
Seleccion de grupo
Intradémica
Interdémica
Seleccion de avatar
Seleccion de especies
Seleccion de clado

Fragmentos de ARN
Fragmentos de ADN
Cromosoma o parte

espermatozoides
embriones
Partes de organismos

Organismo
Organismo

Grupo
Grupo
Avatar
Especie
Clado

Fragmentos de ARN
Fragmentos de ADN
Cromosoma o parte

(zenes o oenoma
Genes o genoma
Genes o genoma

(Genoma
(Genes

Genes
Grupo
Avatar
Especie
Clado

L. Keller 1999. Levels of selection in evolutiq
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Units of selection

Seleccion multinivel

Para que una entidad viva pueda ser afectada por la seleccidn natural, debe cumplir una
serie de requisitos.

1) Debe reproducirse (imperfectamente).
2) Debe tener caracteres heredables.
3) Debe variar en su eficacia

4) Debe poseer rasgos que le confieren esa mayor eficacia

Levels of
Selection
in Evolution

L. Keller 1999. Levels of selection in evolutiq



Units of selection

Principales unidades de seleccion

Seleccion a nivel de gen

Seleccion a nivel de célula

Seleccién a nivel de organismo

Seleccion a nivel de grupo

Seleccidn a nivel de especie

Dawkins 1982. The extende phenotype.

Buss 1987. The evolution of individuality.

Charles Darwin 1859. On the origin of species.

Sober and Wilson 1998. Unto others.

Stanley 1979. Macroevolution.
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Units of selection

Conflictos entre unidades de seleccion

Conflicto entre unidades de seleccion ocurre cuando un rasgo es seleccionado en una direccién en un nivel y en
otra direccion en otro nivel, o cuando diferentes genes afectando al mismo rasgo experimentan presiones selectivas
contradictorias porque siguen reglas de transmision distintas.
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Box 1. The different components of the |
nucleocytoplasmic conflict |

I eukanans anganisms, genetic Information 15 transmitted W the prageny in

different waws. Nuclear information is Diparentally transmitted whereas the oyto-

plasmic genetic mbammation is useally uniparentally transmitted. Materal selection

acls on each genomic setof the call to mammize e own transmission. Therefore,

maternally mherted cyloplasmic genes will favour the female transmission,
| whereas nuclear information will favour both male and female transmission. This
| aivergence of ‘interest’ creales an intragenomic conflict between the nucleus and
| the cytoolasm.
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Units of selection

Conflictos entre
unidades de seleccion

M1 M1 M2

i Ecology

Fig. 1. Transmission of mitochondrial DNA (rmtDMAJ.
Pedigree demonstrating that a reduction in male fertility
will not affect the frequency of mtDNA genotypes in
future generations. Males (sguares) with the M2 mtDNA
genotype (dark shaded) are sterile and do not produce
any progery. The M2 genotype does not affect females.
Progeny inherit their mtDNA genotype from their
maothers (circles). The frequency of the M2 genotype,
therefore, remains constant even though it causes male
sterility.
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Units of selection

Conlflicto entre presiones selectivas a nivel celular y organismico

“Much of the evolution of development in metazoans reflects the conflict between selective pressures acting at
the level of the cell and those acting at the level of the multicellular individual.

This perspective can shed new light on phenomena as diverse as cancer, gastrulation, and germ line
sequestration.

Cancer, e.g., occurs when individual cells in the body mutate and develop the ability to proliferate without the
restraints normally in place that serve the interests of the individual organism. This selection for
unconstrained proliferation is in conflict with the fitness interests of the individual, and thus there is tension
between selection at the level of the cell and selection at the level of the individual. Since the proliferation of
specific cells of the vertebrate immune system to fight off infecting pathogens is a case of programmed and
exquisitely contained cellular proliferation, it represents a case of the individual manipulating selection at the
level of the cell to enhance its own fitness. In the case of the vertebrate immune system, selection at the level
of the cell and individual are not in conflict”

THE
EVOLUTION
OF

INDIVIDUALITY

LEO W. BUSS

L. Buss 1987. The evolution of individuality




Units of selection

Conflictos entre unidades de seleccion

The evolutionary biology of cancer

Table 1. Contrasts between the evolution of individuals in populations and cancer cells in individuals

Process Evolution of populations Evolution of cancer cells
Phenotypic variation Germline mutation and recombination Somatic mutation
generated Epigenstic alteration
Genomic instabil ity
Selection Owing to differential survival and reproduction; main Owing to differential replication and apoptosis or cellular
selective agents are abiotic factors, competitors, predators  senescence; selective pressures include intercellular
and parasites competition for resources, immunosurveillance and
signaling system components such as receptors and
haormones
Drift Stochastic changes in allele freguencies, owing to Stochastic changes in genetic or epigenetic allele
sampling error in small populations of individuals frequencies, owing to sampling error in small populations
of cells
Inheritance Genes transmitted intact barring mutation or Asexuality; genetic and epigenetic variants inherited
recombination intact barring mutation or epigenetic alteration
Result of process Adaptation across generations Large cell population adapted to rapid growth, resulting in
death of the individual




