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e Como se transmite el
material hereditario?

* Cual es la naturaleza
quimica del material
genético?

e Cual o cuales son los
mecanismos que
regulan la expresion
geénica?
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Trillions of cells

' qw};%{% i
Each cell: : /
chromosomes
chromosomes 2

DNA

# 3 billion DNA
subunits (the
bases: A, T, C, G)

® Approximately
30,000 genes
code for proteins
that perform most
life functions
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CADA CADENA ES UN POLI
NUCLEOTIDO




BASES NITROGENADAS:
PIRIMIDINICAS Y PURICAS
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DNA Replication Prior to Cell Division

Complementary New Strand —"’
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A Adenine
T Thymine
G Guanine

C Cytosine - J
Complementary New Strand
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Drigins of replication
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DIRECCION DE LA AUTODUPLICACION
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MOLECULAS QUE PARTICIPAN
EN LA REPLICACION

DNA palymerase N f
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DA polymerase |



Mew strand
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" Single-stranded DNA
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TRANSCRIPCION (SINTESIS DE ARN)
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SINTESIS DE PROTEINAS

1
tRNA
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EL FLUJO DE LA
INFORMACION GENETICA

transcription traduction

ADN ————pp ARN i proteine



DNA Sequence Variation in a Gene Can Change
the Protein Produced by the Genetic Code

Gene A from GCA AGA GAT AAT TGT. .. Protein Products

Person 1

I Ala ' Al‘g - Asn _ CyS LI )
1 2 3 4 5
Gene A from

GCG AGA GAT AAT TGTess

Person 2

Codon change made no p— e a—
difference in amino acid I Ala Arg - Asn [ Cys ¢«
1 2 3 4 5

sequence

Gene A from GCA AAA GAT AAT TGT...Cg

Person 3 OR

Codon change resulted in —— e
a different amino acid at I Ala |.yS - Asn Cys PO
position 2 1 2 3 4 5 (-J
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Health or Disease?

DNA Sequence
Person 1 AAATTT  Normal protein

- 155 S

ENE 1

Person 2 AATTTT L2 e

negative
effects
Low or

nonfunctioning protein

Person3 AACTTT (\’r\ Other
N— ‘! r variations

lead to

disease (e.g., sickle cell)

or increased susceptibility
to disease (e.g., lung cancer)

YGG-00-0480



ANEMIA FALCIFORME

HBB Sequence in Normal Adult Hemoglobin (Hb A):

Nucleotide CTG ACT CCT GAG GAG AAG TCT
Amino Acid Leu Thr Pro Glu Glu Lys Ser

I | I
3 6 9

HEB Sequence in Mutant Adult Hemoglobin (Hb S):

Nucleotide CTG ACT CCT GTG GAG AAG TCT

Amino Acid Leu Thr Pro Val Glu Lys Ser
I I I
3 6 9



Second base of codon

First base of codon

u C A G

T ucu T

1 uuc}P"E uce | cep C

buay o fuca -

UUG UCG =
cuu CCU Ul c
CCC =
C CUC 1) ay Pro Cl| =
CUA CCA A | ©
CUG CCG =1 s
AUU ACU j} u %
a | Auc 1le | Acc Thy cC| =
AUA ACA | T
[BUE| et | Ace G| =
-

e - Jas :

Yal Ala
G |Gua GCA GAAN . | GGA m
GUG GCG CAG GGG =

The genetic code, written by convention in the form in
which the Codons appear in mENA. The three terminato
codons, UAA, UAG, and UGA, are boxed in red; the AUG
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The genetic code arranged according to the pattern of degeneracy
Armino Acids with one Codon

[&UG | [ UGG
Met Trp

Aming Acids with two codons

Lys ASH Gln His Glu ASP Tyr Cys Fhe

Aming acid with three codons
AL A

ALC
Al
[Te

amino &cids with four codons
AL CCA | |GCA E]EF GL A
ACC | (Ccocc | |GCC | |[GGE Gl &
ACG | |CCG | |BCG | |GGG | |GUE
ACU | (Ccu | |GCU | (GG GLL
Thr Fro Ala Gy Wl

Aminio Acid with four codons
[EY: G A LIC &
CGC CuC UCC
[ME]E CUG HINE!
CGU Cuy cu
ALA | |UUA PR
AG0G HINTE] A1
Ag Leu Ser




MODIFICACION DEL
DOGMA CENTRAL

------------



ESTRUCTURA GENICA
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REGULACION DE LA EXPRESION
GENICA

Transcription
|_ factors
spt  RANA polymerase |l

Jun  Fos

I DN A
Hegulatory region Gene

Start of transcription



SPLICING ALTERNATIVO




Naci6 oficialmente en
1990
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Determinacion de la secuencia
nucleotidica completa.

Identificacion de todos los genes
humanos. (30 000 actualmente)

Organizar la informacion resultante
en bases de datos de facil acceso.

Mejorar las metodologias del analisis
genético.

Transferir las nuevas tecnologias al
sector privado.

Dirigir la politica legal, ética y social
surgida del proyecto (ELSI).




OBJETIVOS ALCANZADOS
ANTES DEL 2005

1999: Secuencia completa del cromosoma 22

« 2000: Secuencia completa del cromosoma 21

e 2001: Borrador de la secuencia total de bases N

e 2003: Secuencia completa en limpio

e 2003: Secuencia completa del cromosoma 6

« NACIMIENTO DE NUEVOS PROGRAMAS:

GENOMES TO LIFE

HUPO

GENOMAS DE OTROS ORGANISMOS:

Mus musculus, C. Elegans, A. thaliana, S.
cerevisae, D. melanogaster




IMPLICANCIAS DEL PROYECTO
DEL GENOMA HUMANO EN LA
SALUD PUBLICA

LAS PRUEBAS GENETICAS. (ADN)
LA TERAPIA GENICA.

EL ACONSEJAM

ENTO GENETICO.

LA FARMACO - GENOMICA.

&
g FFE_ Genetics Home Reference

PRI

Your Guide to Understanding Genefic Condifions



PRUEBAS GENETICAS (ADN, ARN,
PROTEINAS, CROMOSOMAS, METABOLITOS)

* Screening de portadores
$anos.

e Dx Pre natal.

* Screening recién nacidos
* Dx. en pre sintomaticos.
« Estimativa de riesgos.

e Confirmacion de Dx.

* Pruebas forense/filiacion



EL ACONSEJAMIENTO

Making
Better Babies

Genetics & Reproduction

* Prenatal.
 (Clinica
 Comercial \

 Educacion Publica

GENETICO

» Especialidad en pleno

desarrollo:




restriction site locations
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HERENCIA AUTOSOMICA
RECESIVA

Sickle cell
anemia
N
1l




HERENCIA AUTOSOMICA
DOMINANTE

e
BC

50% risk

s




ESTIMATIVA DE RIESGO

I DMD

Concerned about
carrier status

m

DMD
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used in linkage analysia:
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HOMOLOGIAS CROMOSOMICAS
(HOMBRE-RATON)

Mouse and Human Genetic Similarities

Mouse chromosomes Human chromosomes
1 2 3 4 5 6 7 8 9 1 2 3 4 5

6 7 8
12 13 14 15 16 17
20 21 22 X Y

Courtesy Lisa Stubbs
Oak Ridge National Laboratory
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Mouse and Human Genetic Similarities

Mouse chromosomes Human chromosomes
1 2 3 4 5 & 7 8 9 1 2 3 4 5 6 7 a 9
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Courtesy Lisa Stubbs
Oak Ridge National Laboratory
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OH, MY GOD!
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QUE HORROR!

Mouse and Human Genetic Similarities

Mouse chromosomes
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