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Fases da Historia da Genética

* Mendeliana

* DNA (identidade)

» Dogma Central (DNA - RNA - Proteina)
* Regulacéo da expresséo génica

* DNA recombinante

» Totalidade da informagé&o genética

* Previsao do desenvolvimento

Watson, JD (1993). Gene 135: 309-
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Grandes Eventos da Genética

1865 — Genes séo elementos particulados

1871 - Descoberta dos Acidos Nucléicos

1903 — Cromossomos séo unidades hereditarias

1910 — Os genes est&o0 Nos Cromossomos

1913 — Cromossomos séo conjuntos lineares de genes
1927 — Mutagdes sdo mudangas fisicas nos genes
1931 - Recombinagéo séo geradas pelo crossing-over
1944 — O DNA é o material genético

1945 — Um gene codifica uma proteina

1951 — Sequenciamento de proteina

1953 — DNA é uma dupla hélice

1958 — DNA replica de maneira semiconservativa
1961 — O cédigo genético é uma trinca

1977 — Genes eucariotos podem ser interrompidos
1977 - Sequenciamento de DNA

1995 — Genoma bacteriano Fig 1.1 doGenes IX

Y _ Benjamin Lewin
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1859: Charles Darwin
A Origem das Espécies
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1831-1836: Viagem do Beagle
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1857: artigo de Alfred Russel Wallace?
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1838: 12 Ensaio sobre o principio
da populagado,
de Thomas Malthus (1798)
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ON

THE ORIGIN OF SPECIES
BY MEANS OF NATURAL SELECTION,

OR THE

PRESERVATION OF FAVOURKD RACES IN THE STRUGGLE
FOR LIFE.
LONDON:
JOHN MURRAY, ALBEMARLE STREET. -
1859.
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1866: Gregor Mendel
Experimentos em hibridagdo de plantas

First Generation
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1869: Johann Friedrich Miescher
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Verhandlungen Versuche iiber Pflanzen-Hybriden.
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1909: Wilhelm Johannsen

‘criacéo dos termo:s
gene, fenotipo ¢
genotipo
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1928: Frederick Griffith

principio transformante

Griffith, F. (1928)Significance of pneumococcal
types J. Hygiene27:113-159.
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Nucleotideo
Unidade bdsica formadora dos dcidos nucléicos

e AgcUcar (pentose)
« Base Nitrogenada
¢ Grupo Fosfato
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1944: Oswald T. Avery
DNA é o "principio transformante”

g
STUDIES ON THE CHEMICAL NATURE OF THE SUBSTANCE

INDUCING TRANSFORMATION OF PNEUMOCOCCAL TYPES

InpucrioNn oF TR BY A DE Acp FracTION
ISoLATED FROM PNEUMOcOccus Type IIT

By OSWALD T. AVERY, M.D., COLIN M. MAcLEOD, M.D., AND
MACLYN McCARTY,* M.D.
(From the Hospital of The Rockefeller Institute for Medical Rescarch)
Prate 1
(Received for publication, November 1, 1943)

Biologists have long attempted by chemical means to induce in higher
organisms predictable and specific changes which thereafter could be trans-
mitted in series as h ditary ch Among mi & i the most
striking example of inheri and specific fons in cell and
function that can be experimentally induced and are reproducible under well

Avery, O.T., MacLeod, C.M. & McCarty, M.
(1944).Studies on the chemical nature of the
substance inducing transformation of
Pneumococcal types). Exp. Med79, 137-159
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Os Aclcares

* Pentose

— Ribose e Desoxirribose

5
HOCH, ~O~__ OH

OH OH OH H

Ribose 2-Deoxyribose
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Bases Nitrogenadas

» Pirimidinas
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Copyright © 1997 Wiley-Liss, Inc.
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Nucleosideos

Base Nitrogenada

Base Nitrogenada + Aclcaducleosdeo
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Adenina
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Nucleotideos

Base Nitrogenada + Aclcar + Grupo Fosfatdlecleatideo
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Adenosine 5-monophosphate (AMP) ine 5°-di >
\denosine 5-monophosphate (AMP) Adenosine §'-giphesphate (10 ) Adenosine 5-triphosphate (A77)
Em @a X . Biologia Computacionahosoa
Felipe R. da Silva Unicamp, 1° Sem. 201




Nucleotideos e
Desoxirribonucleotideos

Adenina + Aglcar + Grupo Fosfato Nucleotideo
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Adenasine 5-monophosphate (AMP) Deoxyadenosine 5'-monophosphate (dAMP)

1950: Erwin Chargaff
%A =2%Te %6 = %C
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Conteldo de bases
em diferentes espécies
Origem do DNA Adenina Timina Guanina Citosina
Timo de bezerro | 1,7 1,6 1,2 1,0
Figadodevaca| 1,6 1,5 1,3 1,0
Levedura| 1,8 1,9 1,0 1,0
Bacilo da tuberculose | 1,1 1,0 2,6 2,4
Em@)a Biologia Computacionaliosaoa
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Conclusdes de Chargaff

» A quantidade de nucleotideos pirimidinicos
(T+C) é sempre igual a quantidade total de
nucleotideos purinicos (A+G)

A Quantidade de T=A;C=G

A Quantidade de A+T é diferente de G + C

» Arelacdo A+ T/ G + C é espécie especifica

Biologia Computacionahossoa

Empa penns
Felipe R. da Silva Unicamp, 1° Sem. 201




1953 - Rosalind Franklin e Maurice
Wilkins (dama sombria)

» Resultados com difragdo de raio X
— O DNA é longo e fino

— Tem partes semelhantes e paralelas,
correndo ao longo da molécula

— E helicoidal
— Raio de 10 A; Ciclo de 34 A e 3,4 A entre
“degraus”
il oo s |
A famosa imagem 51
Em@)a Biologia Computacionahossoa

Descobertas que ajudaram na
elucidagdo da estrutura do DNA

» 1953 — Rosalind Franklin e
Maurice Hugh Frederick Wilkins

1916 - 2004

Em@a X . Biologia Computacionahossoa
Felipe R. da Silva 1]
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As bases e as medidas sugeridas por

Rosalind
Pirimidina + pirimidina: DNA muito O O
estreito
—_—

Purina + purina: DNA muito largo O:> CO

* M i oy
Purina + pirimidina: espessura compativel O:> O
com dados de raios X
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1953: Watson, J.D. & Crick, F.H.C.
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C in phosphate
ester chain
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1957: Francis Crick
dogma central

D

R

NA
Hﬂi\/\) proteina
NA
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Replicacdo DNA
DNA primase
DNA ligase RNA prim,
DNA Polymerase (Pola)
3
) H 1
Lagging H
strand ﬂ
5
Okazaki fragment
5
Leading J U
strand I 5
3
DNA Polymerase (Pol&)
Helicase
Single strand,
Binding proteins
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1958 - Meselson e Stahl
A natureza semiconservativa do

A -
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1960: Sydney Brenner, Francis Crick,
Frangois Jacob e Jacques Monod
descoberta do mRNA
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Dogma central
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Dogma central
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DNA synthesis

(replication)
DNA ( )
DNA

BT HAT T AT

RNA synthesis
(transcription)

RNA

PR erer———

C fQEEJfJEJ amino acids
Emc:pa

protein synthesis
(translation)

PROTEIN
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1961: Marshall Nirenberg
quebra o cddigo genético

Nobel 1968
“pela interpretacéo do
c6digo genético e sua
fungédo na sintese protéica”

Nirenberg, M. W. and Matthaei, J. H. (1961

The dependence of cell-free protein synthes|
in E. coli upon naturally occurring or
synthetic polyribonucleotides

[

Proc. Natl. Acad. Sci. USA7, 1588-1602

Biologia Computacionahosaoa
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1970: Hamilton O. Smith
primeira enzima de restri¢do

Nobel 1978
“pela descoberta das enzimas de
restricdo e sua aplicagao nos
problemas de genética molecular”

Hamilton O. Smith and K. W. Wilcox (1970).
A restriction enzyme from Haemophilus
influenzae. I. Purification and general
properties.

Journal of Molecular Biolog$1, 379-391.
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Cddigo Genético

1* Segllnula base
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1972: Paul Berg
lmelra ma/ecu/a de DNA recombinante

Nobel 1980
“pelos estudos da bioquimica de
acidos nucleicos, especialmente de
DNA recombinante”

Jackson, DA, Symons, RH and Berg, P (1972).
A Biochemical Method for Inserting New Genetic
Information into SV40 DNA: Circular SV40 DNA
Molecules Containing Lambda Phage Genes and|

the Galactose Operon of E. cali

Proc. Nat. Sci. USA9: 2904-2909.
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1977: Walter Gilbert 1983: Kary B. Mullis
e Frederick Sanger PCR

seqlenciamento de DNA Nobel de Quimica 1993
= “pela invencéo da PCR”

E

Mullis, K.B (1983).The unusual origin of the polymerase chain reactiorSci Am4: 56-65.

Nobel 1980 Saiki R, K.; Scharf S; Faloona F; Mullis K; Born G. T; Erlich H. A.; Arnheim N. (1985).
“nelas contribuicoes na determinaciao de seaiiéncias Enzymatlc _ampllf!catlon of beta—_glob!n genomic sequences dmestriction site analysis
Em i 2pa P ¢ L . ,? q E’f%r“aa%\o&s of sickle cell anemiaScience230(4732):1350-4.
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1991: J. Craig Venter Estrutura d
ESTs na descoberta de genes strutira de um gene

t gecet at ccggcat gggeat gagt aget t gaaact get gaagt at gt cet gt gttt
cttcaacttgccttttggatct gcl gctgeattttgggetttgggatctacctgetgat ccacaacacttcggagt get
cttccataacctcccctcect cacget gggcaat gt gttt gt cat cgggget ct at t at cat ggt agt t gectt cct ggget
gcat gggct ct@caaggaaaacagl gtctgcttatgtcgttcttcatcctgetgetgattatcctcecttget gaggt gace
tggccat cct getet ttgt at at gaacagaagcet gaat gagt at gt ggct aagggt ct gacgacagcat ccaccgt t accac
|cagat agcaccaaggcagcegt gggact ccat ccgtcat t t ct gcagt gt t gt ggt at aaat ggcacgagt gat t ggac
cagt ggcccaccagat ctt gcccct cagat cgaaaagt ggagggt t get at gcgaaageaagact gt ggtttcttccaattt
ccll at cggaat cat caccat ct gt gt at gt gt gat t gaggt gt t gggat gt cct t t gcact gaccct gaact gccaga
tt gacaaaaccagccagaccat agggcat gat ct gcagt agt t ct gt ggt gaagagact t gt tt cat ct ccggagcaaa
accat t at agcat gaagccct acat gat cact gcaggat gat cct cct cccat cctttcccttttaggt ccct gtcit at ac

g9ggt gt t ggcfag cccat ct ctttcactcact gt
ctct caaagt ggt gafgfaat atct gageat ctttt ggatttaat caaa
gggt gaacccaggat atgaat tttt gcat ctt cccat t gt cgaat t agt ct ccgect ct aaat aat gcccagt ctt ct cece
aaagt agtt ct cactggaccat t gt cacaaccctctgtttctctttgac
taagt gcct ggct agaggaat t acacagtt ctctttct ccaaagggcaagat ctcatttcaatttcttattagagggectta
ttgatgtgttctaagictttccagaaaaaaact at ccagt gat tat at cct gat t t caaccagt cact t agct gat aat cac

M.D. AdamS et al. (1991) :lg: :laglaig:gi: ctggtatat c;[ct;;[a;::[agat aagat : :3: g: taatgtactattttact ctC:iE[a:;:[a[a: aaaacattt
gact geet at ccggcat gggcat gagt aget t gaaact gct gaagt at gt cct gt t
Complementary DNA Sequencing: 'expressec tttcttcaacttgccttttggaaat aaagct gct gcattttggget ttgggatctacct
sequence tags' and the Human Genome
Project," e . B O EE B
Introns ___i : Exons

Science, 252:1651-1656 o

T

Biologia Computacionahos4oa Em w’a Biologia Computacionahos4oa

Felipe R. da Silva Unicamp, 1° Sem. 20¥ Felipe R. da Silva Unicamp, 1° Sem. 207




5p//cmg

PO oxon 1 I8 A 4G [GEERT} ¥
~ _\ I’rE mRNA
U — - Ao
1
L2
iy N

| A ) :
Vo f Tg @ i Rearrangement of

) RNA RNA base

I
_ g ! T paiting
R A
4 e
—~ | o y U2
([GRERY / S—a

L ATP /Transestorification #1

’ us(us )
U2
R m
é: " Transesterificatian #2

) Gy
Em w)a Spliced exons Biologia Computacionahossoa
Feupe . ua vuva Unicamp, 1° Sem. 201

Alguns conceitos

Fita Codificante

— a que tem a mesma sequéncia que o MRNA

Intron X Exon
« UTR

poliA
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Estrutura e Expressdo Génica

EXOHS

Promotor
DNA
O-Me

0O-Me
s mtrons
Transcrlgao‘

RNA primario

(Temporario)
Splicing Proteina
-
(Maduro) Exons Tradugso Modificagdo

™ PasLIRdNS
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Es’rr'u’rum de um promotor

sets of genes at sites known as
ENHANCER silencers. They interfere with the
functioning of activators and

thus slow transcription.

CODING
REGION

TATABOX ) T
CORE PROMOTER
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