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Conceitos de Bioquimica basica
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Conceitos de Bioquimica basica

Formation of phosphodiester bond
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Friedrich Miescher (1844-1895)

Bi6logo suico, 1solou, em
1869, varios compostos
quimicos ricos em fosforo de
nucleos de células brancas do
sangue (obtidas de pus), que
ele denominou como nucleina.




Theodor Boveri (1862-1915)

Bi6logo alemao, prop0s, pouco
apOs a redescoberta das leis de
Mendel, conjuntamente com
Walter Sutton, a teoria
cromossOmica da herancga, na qual
os fatores responsaveis pela
hereditariedade estariam
localizados nos cromossomos.




Frederick Griffith (1879-1928)

Meédico inglés, ficou conhecido
por caracterizar, em 1928 o
“principio transformante”,
mostrando que o material
genético constituia-se em uma
substancia quimica encontrada
nas células mesmo que nao
vivas.




O experimento de Frederick Griffith

UGS Bacteria of the “S” (smooth) strain of Streptococcus pneumoniae are pathogenic because they
have a capsule that protects them from an animal’'s defense system. Bacteria of the “R” (rough) strain lack a capsule
and are nonpathogenic. Frederick Griffith injected mice with the two strains as shown below:
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el el Griffith concluded that the living R bacteria had been transformed into pathogenic S bacteria by an
unknown. heritable substance from the dead S cells.



Oswald Theodore Avery (1877-1955)

Meédico canadense, juntamente com
os americanos Colin MacLeod e
Maclyn McCarty, demonstrou que

0 DNA € o material genético em
1944.




O experimento de Avery, MacLeod e
MacCarthy (1944)
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O experimento de Hershey e Chase
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Hershey, Alfred D. and Chase, Martha (1952) Independent functions
of viral protein and nucleic acid in growth of bacteriophage. J Gen
Physiol. 1:39-56.



Erwin Chargaft (1905-2002)

Bioquimico austriaco que
emigrou para os E.U.A.
durante o periodo nazista.
Formulou as regras:
%A=%T e %C=%G,
importante para se desvendar
a estrutura do DNA.



Estrutura do DNA
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Rosalind Franklin
(1920-1938)

Biofisica inglesa, fo1
pioneira no uso da
difracdo de Raios-X
em biomoleculas.




James Dewey Watson (1928-)
Francis Harry Compton Crick (1916-2004)

Z.006logo americano e fisico
inglés, propuseram um modelo
de estrutura do DNA baseados
em difracao de Raios X de
cristais da molécula obtidos por
R. Fanklin. Receberam o prémio
Nobel de 1963 por isso,
Franklin ja havia falecido.




Interpretacao estrutural da difracao
de Raios X por cristais de DNA

X-ray
diffraction
pattern from

B form of
DNA
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O - tilt of helix (angle from perpendicular to long axis)

h=34A (Distance between bases)

p = 34 A (Distance for one complete turn of helix; Repeat
unit of the helix)

MOLECULAR STRUCTURE OF
NUCLEIC ACIDS
A Srwcture for Deonyriboss Nuecleic Ackd
VWi vt e st IBXA Thes
wiratare hae ioved fratiirme whob ao of conmsbere e

gl et
areeture for sawbes sedd han adowsly Seen

ag sovl Ovrey”. Thay Rindly menle
10 e o sdvaoes of
weotn of Uhawe inter
winn twar (e e
be. I o mpenion

ot ialnctory Gm Lwe redesn

peMimsiim.  Thew
P slshaw, wa

hm, wel e e
this trectums

15 W bolieve (et the saloral whish gives tle
X oy hingraons bs (e s, s the fove aenl. Withont
1he avelon hydrgen
wonhl bodd the wtracture 1ogether, ompevially & the

e 10t shar whan farves

gt anly sharpel phusplares twar the sam wi

e e ) Sovmse of b van e Wanls

Lint awwn apguar 10 bue bowr i
Asothr three cham scroctare has e

el iy Vraser (in the promsl.  Dn buw sondel the

phusgrtes aew om the wetaibe srnl 1he by the
wwbhe, Linked Lageiher Loy Ayviengen

[T .
woaded No. 1) ther
the nade of e teliz sl e
wetnble,  The wmfigs
T T

B b, e sagnr Beng hs

podyue lorilas |

b atachend L. T "a O L
vory B 4 A = the adiow We have samumned s
sagle of ' Renwoen adpaovns renilows in the sy
Wiy, we 1AL the strusturs svpents aller 10 ressduce
ain, that b after M A The dietiauw of &
Phospheres st from the e ani e 10 A As b
B R e L S
soowns 10 Uhom

N st
woowiber high, A b
expeet the bass 10
Ll L R ]
yvol Tntarw of e sirssines @ the s

it arw bl topether by 1he
Kone S Thee plinnes of tha Do
10 the Slew anin. They are Juined
wairn, & single baee froem one shain beong
Sed 1 n sngle base from Ve miber

L P
PET——
w0 thae the stractorw coukl

she twn e sode by sude withy slond bon!
Ona of Wi ot ivast B & e~
srvnilding for Doading o - The
wtude wre nde ae fubows  purme Dowiton
o postawm | puniee pewtam § to
i 4
sevzmnd Ul L Laas snly aemut i e
sirwctare in Mhe mooet plausiile Sostammerss frsns

1 e with U bte selleer (e the ol oo
Asrwionsl 1 0 Rosnd Ut oy spenlie peirs of
bentet pat Bonl Logetier, Thewe peare aow | aderyiee
(parwe) with thymine (prremeloel, sad e
rarse A oytosnes (pyTemid e

In sther words, if an o forme oo mmwmnber of
» pain, om wiiher ahain, then on thoss sssanptions
e ofwr seendet it b Ehyreine ; sendieely for

Posnine anl eytosins,  The spanoe of bws o 4
sigle shain doss Bt appear 10 be etreiad i ay
way. However, if only specific pams of Taes s bn
Bl 0 Sl thas o the snpeanne of luaes -
e chain b e then the segaencs on the othe
whonry o aaimnal waly determonel

Te bonn by Sosrel enpmrommesaliyts shat the ratis
of the st of sddenine 10 thyweme, sipl Ve e
of Eensioe & cytesine, are Alwaps very shos 1o iy
for deonyriboss teasiese

Iv o pevoably impossbie o buldd this strastos
with & e suger in plate of the deoxymiboms, =
the SWLIN Suygen M AL ooale Lo whow & e
der Waals sontat

The prwvcoly publibed Xrsy Saat® on deosy
e naias woul are Uenafleann of & P res Lest
of wor wirwdare, 5o far e wy a1l 5 i ronghly
somppwt idds with the saperursenal Sase, bt 11 ot
e rvperded e wegpeoved wsad B b teen bkl
Sgeist maese saaet reedia.  Some of thess are pives
n the foloving commamuonisors. We wars not swars
of i detade of e rosbs prosentod thare when we
v sl st snmtire, mheeh roste treirly Sheugh net
watirely on published onjutiomnial dete ol sreme

Meanicnl WgIente

I B ot esonped sur neties that Ue speadie
panng es have prwtadeted rmmmeliately wagpets &
bl gy g b haniorn (o b @eret e Taterm

Pull Setads of the snmtare, wbaling the om
Gtionn sssmned i babling 0, Wgeiler with &
of coordeaies for the stoms, =il e puldinded
shwwiers,

We sem mach indebtod 10 D, Jorry Dlonchow for
sl adven vl PR, osgeoally on e
whonis Sanasons. We bave st bmon sissadeted by
A krorendd of e griwral it of e wgeadladesd
sxporomentsl rewalts and e of D, MO ¥
Willarm, v N, K. Prank el thair s warkers &
Kong's Collagn, Lonbon. O of we (7. 10 W) b beeny
sobnl by & lelomsdip fowm (he National ¥ woen
For Dafasir Paralys

1. B, Warson
V. IO Cunw
Madionl Fowarrh Coupned Unat for the
Mindy of v Modorsier Btrpmue of
Fulogral Myv
Caversliol Tatsoniory, Camlosig
Apedd 2




Estrutura antiparalela do DNA



Estrutura do DNA: dimensoes
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Estrutura do DNA :bases piuricas e
pirimidicas

Pyrimidine + pyrimidine: DNA too thin

Purine + purine: DNA too thick w

Purine + pyrimidine: thickness
compatible with X-ray data



Estrutura do DNA: pontes de hidrogénio

Adenine

Cytosine
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Estrutura do DNA
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Codigo genético




O Dogma central da Biologia molecular

The Central Dogma of Molecular Biology
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RMA synthesis:
coded information passed into
RMA during transcription
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Translation

Information Messenger RNA carries
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ribosome during protein
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The buck stops here.
Proteins refuse to
give away any infor-
Ribosome mation.
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Protein

Proteins provide
—_—2 structure and help carry
out almost all biological

activity.
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Codigo genético

segunda base do coédon
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O cddigo genético, escrito por convencgio na forma na qual os codons apatecem

no mRNA. Os trés codons de terminacio, UAA, UAG e UGA, estdo no quadro

em vermalho; o cddon iniciador, AUG, estd mostrado em verde.



Replicacao do DNA

DNA polymerase lli
on leading strand

, Leading strand

LYo W

Leadmg -strand

template Helicase -
RNA primase s, _
Lagging-strand RNA primer P
template " Single-stranded—
. v ) N L. =" DNA-binding
.' | | v l ] ) 5 e s et proleins
| , | |
- N\ | Primesome
| | - Okazaki
fragment

DNA polymerase il
on lagging strand

Parent DNA




Replicacao do DNA
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Replicacao do DNA circular
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Replicacao do DNA circular
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Enzimas da replicacao do DNA
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Filmes de replicacao do DNA

Filmes de animacao mostrando a replicacao do DNA

Ver em:
https:// www.youtube.com/watch?v=vNXFk d6y&80
http:// www.dnatube.com/search/?search i1d=dna+replication




Mutacao e recombinacao
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Mutacoes

Hermann Miiller, em 1943, recebe o prémio
Nobel por seus trabalhos com radiagoes
lonizantes provocando mutacoes génicas

Before

Incoming
UV Photon




Mutacoes espontaneas

TautoOmeros de bases nitrogenadas
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Mutacoes espontaneas

Tautomer Mispairing
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Mutacoes espontaneas

Radicais livres

Origem: oxidacao intracelular, radiacoes
lonizantes

Efeito: alteracoes varias da estrutura do
DNA



Tipos de mutacao

Transicoes: mesmo
tipo de base

Transversoes: tipo de
base diferente
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Tipos de mutacao
(quanto ao efeito)

Sinonimas; mesmo GGuU GGA
aminoacido " g .
(sem troca de sentido) glicind giclna
I.\Iaor s.monl.mas: CCU CAU
aminoacido diferente >
(com troca de sentido, | prolina histidina
missense)
Sem sentido: GGA UGA
aminoacido -> parada . "
b glicina Parada

(““nonsense”



Mutacoes e evolucao

As mutacoes surgem por causa das
mudancas ambientais ou ocorrem
independentemente delas?



Mutacoes e evolucao

Experimento: Se colocarmos bactérias que sao sensivels
a um determinado antibidtico em um meio de cultura
com antibi0tico, algumas colonias crescerao:

Espalhamento

de suspensao
de bactérias




Mutac;oes e evolucao

Ep]hm

Experimento do
“carimbo de
veludo™
(Lederberg ¢
Lederberg, 1952)




Alteracoes estruturais
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