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ENVIRONMENT

HEMOPHILIA FAMILIAL ALZHEIMER'S STROKE  CARDIOVASCULAR LUNG MOTOR

COLONOR  DISEASE DIABETES  DISEASE  CANCER  VEHICLE

CYSTIC BREAST SKIN ACCIDENT
FIBROSIS CAMCER ASTHMA CAMNCER
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Types of Genetic Diseases

e Chromosomal Disorders
* Genic Syndromes
* Congenital Malformations



« Antecedentes
familiares.
Minimo 3
generaciones.
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CICrios erminos Dasicos...

« ALELOS — Formas alternativas que adopta un gen.

« MUTACION — Cambio permanente en la secuencia de ADN.

« GENOTIPO — Grupo de alelos que conforman la constitucion genetica de un
individuo.

« FENOTIPO — expresion observable de un genotipo como un rasgo
morfologico, clinico, bioquimico o molecular.

I ‘

Los 2 alelos del gen son Los 2 alelos del gen son
DIFERENTES IDENTICOS

HELSROCLEOA HOMOCIGOTA



ANOMALIA
CROMOSOMICA

Cambio permanente en la Cambio constitutivo en el
secuencia de ADN complemento cromosémico

Monogenica o
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An organism’s total DNA content is
known as its genome.

Cells that carry two genome copies
are called diploid.

The human genome consists of:

« 22 autosomal chromosomes that
are the same in males and
females

* Two sex chromosomes Xand Y

s Males have one Xand one Y
chromosome

* Females have two X
chromosomes
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General features of a
chromosome:

* Centromere

* Telomere

* parm
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Alteraciones cromosomicas

- Numericas - Estructurales
Aneuploidias Translocaciones
Poliploidias Deleciones

Duplicaciones
Inversiones
Isocromosomas

- Otros: mosaicos





















Ejemplos de cariotipos

46,XX

46, XY

47 XX 421
47 XY, +18
45X

47 XXY
47, XXX

46,XY,t(5;10)
46,XY,t(5;10)(p13;925)
46,XY,del(5)(p25)
46,X,1(Xq)

46, XX,dup(2)(p13p22)
46,XX/45,X/47, XXX






Indicaciones de estudio
Cromosomico

Recién nacid
Recién nacid

Recién nacid

o con fenotipo patologico
o0 polimalformado

0 con genitales ambiguos

Recién nacid

as con edema pretibial



Microcefalia

Retardo madurativo/mental
Criptorquidia

Prolapso valvula mitral
Pubertad precoz

Pubertad tardia



Amenorrea primaria
Ginecomastia
Esterilidad
Infertilidad
Diagnostico prenatal

Marcadores citogenéticos del carcinogenesis y
mutagenesis



Mutacion en un gen
unico

Patron de herencia
definido

Individuos sanos
portadores

DIAGNOSTICO

BIOQUIMICO Y/O
MOLECULAR




Genes are sequences of base pairs that encode information for proteins
and some RNA molecules { such as ribosomal RNA and transfer RNA)
They can range in size from less than 100 base pairs to several million
base pairs.



Genet Gene I Sene 3 Geamne d
o ] fin -3 jat g u

<kl

; Gene Structure
i

Exon 1 Exon 2 Exon 3
—lN-— .

imtren 4 Intron 2

The Gene Structure
Exon = coding sequence
Intron = non-coding sequence between two exons




Coding

—and non-coding genes

~ 30,000 transcribed genes (= "recipes”)
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TODO CAMBIO PERMANENTE EN LA
SECUENCIA DE BASES DEL ADN




Small Scale Mutation

ATCGAAT(

AT - GAATC(

What are Mutations?
+ changes in DNA sequence.
Types of mutations:

» Large scale mutations:
» gainfloss of chromosomal

regions
= translocations of parts of a
chromosome

= Small scale mutations:
« nucleotide base substitutions,
deletions or insertions




Types of single base mutations in
coding regions:

= Missense mutations
=« Silent mutations

+ Nonsense mutations
= Frameshift mutations




Missense mutations cause aming acid Missense Mutations

substitutions. They occur when one of more of
the nucleotides of a codon is altered, changing ATG GAA GCA CGT
the codon to that for a different amino acid.

A change in the amino acid sequence of a Met Glu Ala Gly
protein can change the protein structure with the
consequence that the protein may bind less well

(or even better) to its target molecule. Sucha
change in binding properties would also alter its
function and may lead to increase susceplibility
to a disease.




Silent Mutations

Silent mutations do not cause a change in the

amino acid sequence. They occur when a

nucleotide base is substituted for another GCA CGT
without resufting in a different amino acid codon.




Nonsense Mutations

Nonsense mutabhons are mutations which
infroduce a stop codon and S0 cause premature

termination of protein synthesis. ATG AA GCA cetr |

Met Glu Ala Gly !




Single base insertions or deletions cause Frameshift Mutation
frameshift mutations, which cause a shift in the

translational reading frame. They occur when ATG AA
there is an insertion or deletion of bases, not in

a multiple of three. Therefore, the codon

sequence will be out of alignment, and this could met Glu Ala Gly
result in a completely different sequence of .

GCA CGT

amino acids.




Somatic Mutations

Somatic mutations are mainly
relevant in the generation of tumor
cells.

Only mutations occurring in the
germ line can be further propagated.




Germ-line Mutations

+ Germ-line mutations can be
inherited

= A mutation presentina
population at a relative frequency
of at least 1% is referred to as a
polymorphism







® autosomal dominant
= autosomal recessive
m X -linked recessive

m complex
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ADN mitocondrial

Neuropatia optica de Leber
Diabetes y sordera
Miopatia y cardiomiopatia

Distonia












PATOLOGIA MULTIFACTORIAL

MALFORMACIONES
CONGENITAS AISLADAS

Fisura labio palatina
Defectos del tubo neural
Luxacion congenita de cadera

C
Eﬁb I%_ASEDADES OMUNES DEL

Enfermedad cardiovascular
Cancer

Asma

Diabetes mellitus
Hipertension arterial
Esquizofrenia

CARACTERISTICAS COMUNES
Talla

Inteligencia
Color de piel




DEFECTO CONGENITO

=

TODA ANOMALIA PRESENTE AL NACIMIENTO

=Morfoldgicas (malformaciones, deformaciones)
=Funcionales (hipoacusia, ceguera, metabolopatias)

=Detectables al nacimiento (polidactilia, fisuras orales)
=No detectables al nacimiento (retardo mental,
hipoacusia)

=Aislados
= Multiples (sindromes, asociaciones, secuencias
malformativas)

=Esporadica
»Hereditaria

3
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Asesoramiento genetico

* Es el proceso de comunicacion que trata
sobre el riesgo de ocurrencia o recurrencia
de una alteracion genetica en una familia



Que es un Gen?
A. Unidad de
informacion genetica
B. Constitucion genética
de un individuo

C. Unidad de
organizacion genetica
D. Todas 0% 0% 0% 0%
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Que¢ es una Mutacion?

A. Cambio permanente

D.

en la secuencia de
ADN

. Cambio transitorio en

la estructura de ADN

. Cambio constitutivo

en el comportamiento
Cromosomico

Todas

Contador

de

contestaci

ones

0% 0% 0% 0%
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