


Dimorfismo sexual:
- Morfologia, anatomia, fisiologia
- Comportamento

- Genética ???




Henking (1891): The X element
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Reproduzido de [1]

“[...] That is, spermatozoa are of two kinds: one with the nucleolus [the X element] and one without.”



Sutton (1902)
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Sistema X0

2 homogaméticas = produzem dois gametas iguais em relacdo ao cromossomo sexual = A
+X e A+X

o heterogaméticos = produzem dois gametas diferentes em relacio ao cromossomo
sexual = A+X e A+0
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Reproduzido de [2]
Caridtipo do Callimenus macrogaster:

224+XX ou 22+X0



Sistema ZW

2 heterogaméticas = produzem dois gametas diferentes em relacdo ao cromossomo
sexual = A+Z e A+W

o homogameéticos = produzem dois gametas iguais em relacdo ao cromossomo
sexual = A+Z e A+Z
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Reproduzido de [3]
eproduzido de Caridtipo de Deroptyus accipitrinus:

22+7/\W ou 22+77



Sistema XY

2 homogaméticas = produzem dois gametas iguais em relacdo ao cromossomo
sexual = A+X e A+X

o heterogaméticos = produzem dois gametas diferentes em relagdo ao cromossomo
sexual = A+X e A+Y
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19 20 21 22 y X Cariétipo humano (Homo sapiens):
44+XX ou 44+XY



Citogenética a partir de células metafasicas
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Reproduzido de [4]



E nas células interfasicas?

Fig. 1 ' Fig. 2

Presenca de “satélite nucleolar” no nucleo do neurénio do hipoglosso de uma gata fémea
(Fig. 1) vs. auséncia desta estrutura nas células do macho (Fig. 2)

Barr e Bertram (1949)



Mas por que um dos cromossomos X das fémeas é heterocromatico, ou seja,
transcricionalmente inativo ?
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Mecanismo de compensacao de dose

Payer e Lee (2008)
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Reproduzido de [6]



Outros mecanismos de compensacao de dose: Drosophila e C. elegans
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Prestel et al. 2010



Inativacao do cromossomo X em mamiferos

Mecanismos de inativagao do cromossomo X: contagem
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Modificado de [5]

Brown et al. (1991)



Mecanismos de inativacao do

cromossomo X: escolha

A inativacdao do X ocorre bem no inicio
do desenvolvimento embriondrio e
propaga-se de forma clonal: uma vez
determinado o X a ser inativado, as

células filhas seguirdao o mesmo padrao

Reproduzido de Strachan e Read (2011)

late blastocyst

random inactivation of maternal or paternal X
in different cells resulting in mosaicism
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Gatas com pelagem malhada: mosaico



Moisacismo somatico

in a mosaic pregnancy might be found only in extraem-
bryonic tissue and not in the embryo proper (confined
placental mosaicism; see Chapter 17), might be present
in some tissues of the embryo but not in the gametes
(pure somatic mosaicism), might be restricted to the
gamete lineage only and nowhere else (pure germline
mosaicism), or might be present in both somatic lin-
eages and the germline—all depending on whether the
mutation occurred before or after the separation of the
inner cell mass, the germline cells, and the somatic cells
during embryogenesis (see Chapter 17). Because there
are approximately 30 mitotic divisions in the cells of the
germline before meiosis in the female and several
hundred in the male (see Chapter 2), there is ample
opportunity for mutations to occur in germline cells

tal NF1 could be at risk for having an affected child,
whose phenotype would be typical for NF1, that is, not
segmental. Whether the patient is at risk for transmit-
ting the defect will depend on whether the mutation
occurred before separation of germline cells from the
somatic cell line that carries the mutation.

Germline Mosaicism

In pedigrees with germline mosaicism, unaffected indi-
viduals with no evidence of a disease-causing mutation
in their genome (as evidenced by the failure to find the
mutation in DNA extracted from their peripheral white
blood cells) may still be at risk for having more
than one child who inherited the mutation from them

Moisacismo germinativo

abnormality determines whether there is expression of
the disorder in a child. This is very different from sex-
limited inheritance (described earlier in this chapter), in
which expression of the disease depends on the sex of
the child who inberits the abnormality.

Imprinting can cause unusual inheritance patterns in
pedigrees, in that a disorder can appear to be inherited
in a dominant manner when transmitted from one
parent, but not the other. For example, the hereditary
paragangliomas (PGLs) are a group of autosomal
dominant disorders in which multiple tumors develop
in sympathetic and parasympathetic ganglia of the
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Mecanismo(s) de inativacao do cromossomo X
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Genes gque escapam a inativagao do X
Por que camundongas 39,X sao normais enquanto mulheres 45,X apresentam sindrome de Turner?

Escapees: human vs mouse
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Cerca de 15% dos genes no cromossomo X escapam a inativacado (e outros 10% exibem inativagdo variavel)
em humanos, enquanto em camundongos este numero é de apenas 3%



A inativacao do cromossomo X ocorre de maneira aleatdria?

Os cromossomos X provenientes do pai e da mae tém igual probabilidade de serem inativados?
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Huynh e Lee (2005)



Huynh e Lee (2005)
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Inativacao “imprintada” do X: marsupiais e tecidos murinos extra-embrionarios

Inativacao aleatodria: vantagem adaptativa



