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TABLE 7-1 ABO Genotypes and Serom Reactiviny
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Caracteristicas da heranca dominante

* Fendtipo ocorre em todas as geracoes, afetando
individuos filhos de afetados. Excecoes:
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Figure 7-10 Pedigree of split-hand deformity demonstrating
failure of penetrance in the mother of the proband (arrow) and
his sister, the consultand. Reduced penetrance must be taken into
account in genetic counseling.




Caracteristicas da heranca dominante

* Fendtipo ocorre em todas as geracoes, afetando

individuos filhos de afetados. Excecoes:
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De novo mutations in human
genetic disease

Joris A. Veltman and Han G. Brunner

E P2

¢ 74 de novo SNVs, 3 de novo indels and
0.02 de novo CNVs per genome

* 1 de novo mutation per exome

* 1 out of 20,563 protein-coding genes are
hit by a de novo mutation per generation
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VOLUME 13 [ AUGUST 2012 | 565



Caracteristicas da heranca dominante

* Como explicar?
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Neurotibromatose tipo 1

* Expressividade variavel intrafamiliar, penetrancia

idade-dependente

Neurofibromin is a tumor suppressor protein encoded by the Nff gene on human chromosome 17.
Neurofibromin helps protect cells against cancer by suppressing Ras, a potent activator of cell
growth and proliferation. People with mutations in the Nf1 gene develop neurofibromatosis type |
(NF1), a neurological disorder that affects 1 in 3,500 people world-wide.

Is failure of penctrance or new mutation or variable expressivity

respousjble for the Pruband’s l:lht-.nol}'[}'r: (all sus-;:eptiblt': adults
display a phenotype)?
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Categorias funcionais

* Perda de fung¢ao: um alelo perde sua funcao
normal e o outro ¢ insuficiente para manter a
funcao normal (haploinsuficiencia);

* Ganho de funcgao: o alelo passa a ser mais ativo
e 1sso € de alguma forma deletério. Por exemplo,
ativacao exarcebada de alguma via;

* Dominante negativo: o alelo com a alteracao
passa a interferir na funcao do alelo normal.



Mutacoes dinamicas
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Figure 1 | Unstable repeat tracts and the processes associated with repeat instability. a | A schematic representation

Tissue and developmental status



HOD-Normal HO-Expanded Repeat FraX-Normal FraX-Expanded Repeat
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Figure 1. Maolecular pathogenesis of Huntington disease (HD) and the fragile X (FraX) syndrome. Left, The effect of a CAG repeat expansion in the Htt gene. Within
the nucleus (yellow), genes with either a normal CAG repeat or an expanded CAG repeat are transcribed into messenger RNA (mRNA), with normal excision of
introns and splicing together of exons. Outside the nucleus, mANA with either a normal or a long CAG repeat is translated into protein. The CAG repeat ifself,
focated within a protein coding region (blug), is translated into a strefch of the amino acid glutamine {Q). The mutant protein, conlaining an excessively long
polyglutamine (polyQ) repeat, takes on an abnormal conformation that confers new and toxic properties to the protein. Right, The effect of an expansion of the
CGG repeat in the FraX mental retardation type 1 (FMR1) gene. In FMR1 with a normal-length repeat, the gene is transcribed into mRNA, and the mRNA is
translated into protein. The CGG repeat is located outside the protein coding region and, hence, is not transiated into an amino acid repeat. In FMR1 with an
expanded CGG repeat, the expansion prevents gene transcription into mRNA and therefore no protein is synthesized. Disease arises from a lack of the protein.



Offspring Repeat Length, No. of Triplets
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Figure 7-20 Graph correlating approximate age of onset of Huntington disease with the number
of CAG repeats found in the HD gene. The solid line is the average age of onset, and the shaded
area shows the range of age of onset for any given number of repeats. See Sources &
Acknowledgments.



O

O

O®

O O

| [

Om

He



. O
.. O O BmOoeLHe

. é I I(b(bl [ 1 i;

Figure 7-24 Pedigree of Leber hereditary optic neuropathy, a form of adult-onset blindness caused
by a defect in mitochondrial DNA. Inheritance is only through the maternal lineage, in agreement
with the known maternal inheritance of mitochondrial DNA. Note that no affected male transmits

the disease.
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Figure 7-25 Replicative segregation of a heteroplasmic mitochondrial mutation. Random parti-
tioning of mutant and wild-type mitochondria through multiple rounds of mitosis produces a
collection of daughter cells with wide variation in the proportion of mutant and wild-type mito-
chondria carried by each cell. Cell and tissue dysfunction results when the fraction of mitochondria
that are carrying a mutation exceeds a threshold level. mtDNA, Mitochondrial DNA; N, nucleus.
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Discutiremos na proxima aula

* Hipercolesterolemia familial vs. esporadica;

* Doenca de Alzheimer de inicio precoce vs. tardio;

Fontes de estudo:
Thompson e Thompson
OMIM

GeneReviews



