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Ao final da aula de Estrutura e funcao do DNA o aluno sera capaz
de aprimorar os conhecimentos sobre:

1. Os experimentos que permitiram com que a estrutura do DNA fosse definida
por Watson e Crick em 1953;

2. As caracteristicas bioqguimicas do DNA (dupla hélice);

3. Dogma Central da Biologia Molecular, postulado por Watson e Crick em
1970;

4. As bases genética da replicacao do DNA;

5. Contextualizar o impacto da descoberta da estrutura do DNA nas ciéncias
biomeédicas.



Friedrich Miescher
Isolou o “DNA” pela primeira
vez (nucleina).
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Oswald Theodore Avery
O DNA carregava a informacao
genética.

1944

1928 - Frederick Griffith

Principio Transformante

1950

Erwin Chargaff
A relacao de bases A=T e C=G é
constante em DNA das mais

variadas espécies.
-



Hershey-Chase

Confirmacao de que O DNA
carregava a informacao

genética.
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Estrutura molecular do DNA

Watson e Crick

L. Pauling

Conceito de alfa Hélice (Proteinas) e da

A ponte
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oes quimicas.

de hidrogénio tem 3%
ligacao covalente

~

natureza das ligac

da forca da

Rosalin Franklin e Maurice Wilkins

Hélice com periodicidade regular de 3,4 A e 34 A
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Fig. 3. A tentative classification for the present day. Solid arrows show
H arrows show tranafers. in, the
t arrows are ﬁ:“&mcucm trmzu.:hllpodm by tAngl central

Dogma Central da Biologia Molecular

Watson e Crick
Postulado em 1958
Publicado em 1970

Matthew Meselson e Franklin W. Stahl

Modelo de replicacao do DNA semiconservativa.

Central Dogma of Molecular Biology

by The central dogma of molecular biology deals with the detailed
M D FRANCIS CRICK residue-by-residue transfer of uqoe:I‘ayl information. It states
a rm u r e o a‘vlclc'l::-mm of Molecular Biology, that such information cannot be transferred from protein to either

Fr ) " e8220H protein or nucleic acid. .

enunciated by Crick in 1958 and the analogous to thymine in DNA, thus gi w’iourmnduu
acid.

Renaturacao de

“The central dogma,
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The central dogma was put forward* at & period when Now if all possible transfers commonly ocourred it

Tuis quotation is taken from the beginning of an unsigned formulation of the general rules for information transfer
article! headed *Central dogma reversed”, recounting the from one with & defined alphabet to another.
Native (double helix)
much of what we now know in molecular genstics was not  would have been almost impossible to. construct useful
ostablishod. All we had to work on wore certain frag. heories. Neverthelews, such theories wero part’of our
mentary experimental results, themselves often rather discussions. This was because it was being
in and confused, and a boundl imiem that itly assumed tranafers :
the ~basic involved wero rathor aimple and It occurred to me that it would be wise to state these
probably much tho same in all living things. In such a preconceptions explicitly.
wituntion woll constructed thevrivs can play & roally useful
part in stating probloms clearly and thus guiding experi. m
mont.,
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understood, in one way or another. In this article I , of oourse,
explain why the term was originally introduced, its true  but the directional flow of detailed, rewidue-by-residue,
ing, and state why I think that, properly under. ®equence information from one polymer m o to

Denatured trivial

[random cosl) . an 8 2 stree.
_l ture, and that its activity depended crucially on this
// structure, it was naosssary to put the folding-up prooses
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to
that in spite of the miscellansous list of amino-acids
found in proteins (as then given in all biochemical text-
books) some of them, such as phosphoserine, were second -
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minor modifications to the nucleic acid bases were ignored :
uracil in RNA was to be infc ionall:

1 (a) DNA—DNA
— DNA 1() DNA—RNA

I () RNA—sProtain
1(d) RNA—RNA;
‘The last of these transfers was presumed to ocour beceiise
of the existence of RNA viruses. . )
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1928 - Fredrick Griffith

Principio Transformante

“Fred Griffith discovers the phenomenon of transformation, in
which some unknown “principle” transforms a harmless strain of
. bacteria into a virulent one.”

L

1944 - Oswald Theodore Avery

O DNA carregava a informacao genética.

“Oswald Avery, Colin Macleod, and Maclyn McCarty prove that DNA,
i not protein, embodies the heredity material in most living organisms.”

1952 - Hershey-Chase Experiments
Confirmacao de que O DNA carregava a informacao
genética.

"Alfred Hershey and Martha Chase that helped to confirm
i that DNA is the genetic material.”

1958 - Matthew Meselson e Franklin W. Stahl

Modelo de replicacao do DNA semiconservativa.

. "Alfred Hershey and Martha Chase that helped to confirm
i that DNA is the genetic material.”
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1928 - Fredrick Griffith

Principio Transformante
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1944 - Oswald Theodore Avery

O DNA carregava a informacgao genética.
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1952 - Hershey-Chase Experiments
Confirmacao de que O DNA carregava a informacao
genética.




1958 - Meselson e Stahl

Modelo de replicacao do DNA
semiconservativa.
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DNA

Polimero de
nucleotideos

Bases nitrogenadas
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* O DNA contém dois polinucleotideos;




* As bases nitrogenadas estao posicio-
nadas no interior da hélice;




* As bases interagem atraves de pontes
de hidrogénio;




» Cada giro da hélice contem 10 bases;




* Os dois polinucleotideos téem sentidos
inversos ou anti-paralelo;




* O DNA possui dois sulcos diferentes;




* O DNA possui giro para a direita.






Wener Arber
Enzimas de restricao

Martin Gellert
DNA ligase

Boyer, Cohen e Berg

Clonagem génica

T C A G
T TTT Phe F TCT Ser TAT Tyr Y TGT Cys C
TTC TCC TAC TGC
TTA Leu L TCA TAA STOP TGA STOP
TTG TCG TAG TGG Trp W
C CTIT Leu L CCT Pro CAT His H CGT Arg R
CTC CCC CAC CGC
CTA CCA CAA  Gln Q | CGA
CTG CCG CAG CGG
A ATT Ile I ACT  Thr AAT Asn N | AGT Ser S
Niremberg, Ochoa e Khorana ATC ACC AAC AGC
Elucidaram o cédigo genético ATA ACA AAA - Lys K [ EEE
- ATG  Met M | ACG AAG AGG
G GTT Val \Y GCT Ala GAT Asp D | GGT Gly G
GTC GCC GAC GGC
GTA GCA GAA Glu E | GGA
GTG GCG GAG GGG




i i T C A G
COdon L’sage in l.bmo saplens TTT Phe 5l TCT Ser TAT Tyr Y TGT Cys C
, TTC TCC TAC TGC
| TTA Leu L | TCA TAA  STOP | TGA STOP
 UUOU F 0.46 UCU S 0.19 ©UAU Y 0.44 ©UGU C 0.46 g(; . . ngr‘r . Eﬁ s Eg(T} zrp \1:7
| UuCFoO0.54 UCCS 0.22 UAC Y 0.56 UGC C 0.54 CTC cce CAC CGC £
CTA CCA CAA  Gln Q | CGA
J UUA L O.08 UCA S 0,15 UAAR * 0,30 UGA * 0.47 TG P CAG P
| UUG L 0.13 UCG S 0.05 UAG * 0.24 UGG W 1.00 ATT 1lle I | ACT Thr AAT Asn N | AGT  Ser S
ATC ACC AAC AGC
ATA ACA AAA Lys K | AGA Arg R
COU L 0.13 CCU P0.29 CAU H O0.42 CGU R 0.08 ATG Melt M | ACG : AAG AGG :
GIT Val V | GCT Al GAT Asp D | GGT G G
CoC L 0.20 CCCPO0.32 CACHO.58 CGCRO0.18 GTC Gee GAC P GGC Y
CUA L 0.07 CCA P O0.28 CAAQO0.27 CGA R 0.11 GTA GCA GAA  Glu E | GGA
GTG GCG GAG GGG
COG L 0.40 CCGPO0.11 CAGQO0.73 CGGRO0.20
AUU I 0.36 ACU T 0.25 AAU N 0.47 AGU S 0.15
AUC I 0.47 RACC T 0.36 AAC N 0.53 AGC S 0.24
AUA I 0.17 ACA T 0.28 ARR K 0.43 AGARO0.21
AUG M 1.00 ACG T O0.11 ARG K 0.57 AGGR 0.21
GUU VvV 0.18 GCU A 0.27 GAU D 0.46 GGU G 0.18
GUC V 0.24 GCC A 0.40 GAC D 0.54 GGC G 0.34
GUAV 0.12 GCAA0.23 GARE 0.42 GGA G 0.25
GUG V0.46 GCG A 0.11 GAGE 0.58 GGG G 0.25
[Codon/a.a./fraction per codon per a.a.]
Homo sapiens data from the Cocdeon Usage Database

M V H L T P E E K S A VvV T A L W
ATGGTGCACCTGACCCCCGAGGAGAAGTCCGCCGETGACCGCCCTGTGG

ATGGTGCATCTGACTCCTGAGGAGAAGTCTGCCGTTACTGCCCTGTGG *




Phillip Sharp
Genes de eucariotos sao
interrompidos Kary Mullis

Reacao em cadeia da polimerase
(PCR)

1986

The Human Genome Initiative, later called the Human Genome
Project, is announced. The goal is to sequence the entire human
genome and provide a complete catalog of every human gene.

1984

Alec Jeffreys develops “genetic fingerprinting” a molecular
biological analog of traditional fingerprinting for identifying
individuals by analyzing polymorphic sequences in the DNA.

Frederick Sanger e Walter Gilbert

Sequenciamento do DNA

—
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Leroy Hood

Francis Collins
Diretor do “National Human Genome Research Institute”
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¢noma

Humano do Cancer
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Craig Venter

Co-fundador da “Celera Genomics Corporation”

Lancado o Projeto Genoma Humano (HGP)

Esforgo de 15 anos coordenado pelo “Department of Energy — DOE” e L%EP AN =} E
pelo “National Institutes of Health — NIH” dos USA para o seqlienciamento GENOME -

completo do genoma humano.
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Autossomica

Ligada ao sexo




