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Variacion en el numero de copias de un gen (CNV)

Duplicated area i

Diferencias en el numero de copias de un gen (CND)

Pérdida o ganancia de material genético entre individuos de la
misma especie

Pérdida o ganancia de material genético entre individuos de diferentes
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especies duplication

After
duplication




Variacion en el nimero de copias de un gen (CNV)

o Clasificadas principalmente en dos categorias:

> Secuencias repetidas cortas. Di- o tri-nucleotios, incluso
combinaciones de ambos.

Duplicated area

- Polimorfismos en el numero de copias (CNPs), menores a 10kb.
Comunes en genes del sistema inmune, vias de detoxificacion.

o Secuencias repetidas largas, que pueden representar hasta duphoatn
un gen completo.

After
duplication

o Limite difuso entre ambas categorias.




Variacion en el numero de copias de un gen (CNV)

> Secuencias repetidas largas, que pueden representar hasta
un gen completo.

> Causante de variacion en el genoma.

> Ampliamente distribuidas a nivel poblacional.

> Rango de extension 1x103 a 5x10° pb.

> Clasificadas como variaciones estructurales. petore
> Afectan el fenotipo. e

After
duplication




Variacion en el niumero de copias de un gen (CNV)

- ¢COmMo se generan?

> Recombinacion homoéloga no-alélica (B).

> Recombinacion no homologa, o de
homologia en muy pocas bases.

Non-allelic Homologous Recombination
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Variacion en el niumero de copias de un gen (CNV)

¢Como las podemos identificar?

Citogenética clasica.

Hibridacion fluorescente in situ (FISH).

1 Probe DNA
Labeling with Fluorescent Dye

(RN ERENNE| Ly
Probe DNA




- ¢CoOmo podemos identificar las CNVs?
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- ¢Como podemos identificar las CNVs?

Paired-End Reads Alignment to the Reference Sequence

Read 1

[ —
[ —
L —
[ ——

—

[ Referenco m— - —
v
Read 2

Paired-end sequencing enables both ends of the DNA fragment to be sequenced. Because the distance
between each paired read is known, alignment algorithms can use this information to map the reads over
repetitive regions more precisely. This results in much better alignment of the reads, especially across
difficult-to-sequence, repetitive regions of the genome.




¢ Como podemos identificar las CNVs?
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CNVs en el genoma humano: amilasas

> AMY1 (salival) y AMY2 (pncreatica) forman un
cluster en el cromosoma 1.

> AMY1 con 2-18 y AMY2 de 2-12 copias por
persona.

o Correlacion positiva entre CNVs de AMY1 y niveles
de proteina en saliva (Perry et al. 2007).
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> Pero la funcion de la amilasa puede estar también afectada en mayor medida por
modificaciones de la proteina o la formacion de complejos (Carpenter et al. 2017).

co (IENCTHIIDCIIDY

oy

|

9

(O
HImms

Egééﬁémg

0111213141516 17 18 19 20 21 22

MT




CNVs en el genoma humano: AMY1
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Pruebas para estudiar apartamientos de la neutralidad

Table I. Select examples of tests of neutrality broadly split into three categories: frequency based, linkage based and
substitution based

Frequency based

Tajima’'s D Measures the excess of high and low frequency alleles in a population. An excess of both high and [100]
low frequency alleles is indicative of recent positive selection.

Fay and Wu's H Measures the excess of high frequency variants compared to intermediate frequency variants. An [101]
excess of high frequency alleles is indicative of recent positive selection.

Fsr Determines whether a variant has differentiated allelic frequencies between populations more so [102]

than within populations. High population differentiation is indicative of positive selection acting
in one or more populations.
Vsr Determines whether a variant has differentiated array comparative genomic hybridization intensity [103]
data between populations, more so than within populations. High population differentiation is
indicative of positive selection acting in one or more populations.

Linkage based

LD Determines whether multiple alleles occur together more often than expected by chance. Regions [104]
under positive selection tend to have high LD.

Extended haplotype Measures the length of haplotypes for which variants exist in a homozygous state. Long stretches [105]

homozygosity (EHH) of homozygosity are indicative of recent selective sweeps.

Integrated An extension of EHH that adjusts for whether the SNP in question is ancestral or derived for more [106]

haplotype score (iHS) sensitivity in detecting recent sweeps. Regions of positive selection tend to have long stretches of
homozygosity.

Substitution based

KJK, Determines the ratio of nonsynonymous to synonymous substitutions as those genes with high [98]
ratios are more likely to be under positive selection.

McDonald-Kreitman Uses the ratio of fixed and polymorphic synonymous and nonsynonymous sites to determine the [99]

likelihood of neutrality. Genes with a high proportion of nonsynonymous fixed differences are
indicative of positive selection.




Polar bear evolution is marked by rapid changes in
gene copy number in response to dietary shift

David C. Rinker®, Natalya K. Specian®™’, Shu Zhao®?, and John G. Gibbons“®®2
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Polar bear evolution is marked by rapid changes in
gene copy number in response to dietary shift

David C. Rinker®', Natalya K. Specian®', Shu Zhao“Y, and John G. Gibbons<®®2

Los osos polares exhiben perfiles de CN divergentes al ser comparados con los 0sos pardos y negros
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Evolucion por variacion en CNVs

- Polimorfismos o fijacion de CNVs — deriva génica y seleccion
natural.

- Efecto del tamano poblacional y de la eficacia darwiniana.

- CNVs y surgimiento de familias multigénicas.




