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Fluxo da informacao génica

5 111 GITAATCAGGAT GTT 3
.~ 3 AAACAATTAGTCGTA GAA ¥
Replicacgdo: DNA — DNA DNA<
5 TTT GTTAATCAGCAT CTT g

3 AAA CAATTAGTCGTA GAA 5

I REPLICACAO

Transcricao: DNA — RNA 5 TTT GTTAATGAGCATCTT 3

3 AAA CAATTAGTCGTA GAA 5

TRANSCRICAO
DA FITA INFERIOR

Traducao: mRNA — Proteina

l TRADUGAO

Proteina +;N- | NI IS IS SIS NS - coo+




Estrutura do DNA
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Bases nitrogenadas



Estrutura do DNA

. s a1 - (Ié2 O —5’-Fosfato 3o
o Fita dupla (dupla hélice); i>5 A\
a'H

H,
3 Pontes de
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Hgd ?ZH
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Estrutura do DNA

Bases nitrogenadas:

o Puricas: adenina e guanina

o Pirimidicas: citosina e timina

H
N \N—H 50 CH
i~c=\  / N
| /c—c\\ - \
Deoxyribose/N\C/ N---H—N —H
N/ N/
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\ /7N
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Guanine Cytosine




Estrutura do DNA
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DNA circular superenovelado



Replicacao do DNA

o Semiconservativa

’ RNA Primase
insere os primers

A — 73
G ¥ ¢ C A
Aac¢c T A GG C G T

Replicacdo
semiconservativa

AN NN\

Fita parental

Nova fita




Replicacao do DNA

o Simétrica

partir

e

bidirecional, a

de uma origem Uunica

(origem de replicacao);

o Requer conjunto de enzimas:

DNA

polimerases,

helicases,

topoisomerases entre outras.

o A direcao de sintese: 5’ —3’.

=,// Origem de

replicacéao

==
o \ DNA
>~ -~
A’"”? recém-
=

Forquilhas
q -sintetizado

de replicagéo ==
Estrutura
teta

=g
¥ v #



Estrutura do RNA

oRNA mensageiro (MRNA) W

oRNA ribossomico (rRNA)

oRNA transportador (tRNA)

oNon-conding small
RNA(sRNA)*** =

Diferenca entre DNA e RNA: S

e RNA —ribose e nao desoxirribose;

e A-U (uracila no lugar da timina) e C-G.



Sintese de RNAm - Transcricao

3 AAA CAATTAGTCGTA GAA 5’

TRANSCRICAO
DA FITA INFERIOR

RNA 5 UUU GUUAAUCAGCAU CUU g3

O mecanismo de sintese de mRNA é muito

semelhante da sintese de DNA (direcao 5'—3’).




Identificacao de bactérias anaerodbias

Biologia Molecular

o Sondas genéticas;

o PCR qualitativo ou convencional;

o PCR quantitativo (Real Time);

o Sequenciamento DNA.



Hibridizacao de acidos nucléicos: sondas

genéticas

(a)S-L ﬂ 5
fv\c’//

Add a single-stranded
sequence.

m
NN
R R W W

\

A complementariedade
dos acidos nucléicos
permite a identificacao

do DNA e RNA

Complementarity



Hibridizacao de acidos
nucléicos: sondas genéticas

Sondas: moléculas de DNA ou
de RNA marcadas
Tipo de marcacao

o Radioativas. Nucleotideo
radiativos (P32, S3°).

v
~

$ Source
_, DNA
5

Denaturation

Oligonucleotide
/ primers added

L~ Hybridization

\j

3 57

DNA synthesis with
Klenow fragment and
four dNTPs

3/

Labeled
probe

*  /DNA
||| &




Hibridizacao de acidos nucléicos: sondas genéticas

Digoxigenina. Nucleotideo modificado com DIG que permite sua
deteccao imunologica usando um anticorpo anti-DIG

AMPPD {g}
hosphatase
; aCFt)ivity chemiluminescent
glow is captured on

alkaline > X-ray film, Polaroid film,
phosphatase or a phosphorimager

antidigoxygenin
antibody

digoxygenin
probe DNA
taaana s AATTIGIIIT IR IIEd)

target DNA immobilized
on filter



Hibridizacao de colonias bacterianas

Bacterial Nitrocellolose -
colonies filter P-labeled

on master N . probe gy
plate \\\ Replica ~. Membrane X-ray film
\\ ‘ filter : \ \



Reacao em cadeia da polimerase - PCR

Método de amplificacao do DNA sem a necessidade do organismo
VIVO

Componentes da PCR

DNA polimerase =
termoestavel,
isolada de
Thermus aquaticus

dCTP
Nucleotideos
utilizados para dGTP

— wrn =Y e
dTTP AT ARAN - ’ complementares
: ao DNA alvo

Tampéao = mantém o pH 6timo para atividade da enzima.



O que é um primer? =

g*%
- &
l'ﬂ)

Sequéncia de DNA que serve como ponto de inicio para a replicacao

DNA polimerase s6 consegue estender a fita a partir de uma
extremidade 3’-OH livre

37 57
TGACCTGAAAAGAC 44— pri“ 1er 5 Gene 3
ATG TAA
T
GATGGACTGATTACCGATGACTGGACTTTTCTG €—] C‘lll[)l'dlt‘ A
5 3! 5 Primer 3" Primer
v
o 57
TGACCTGAAAAGAC . - : :
NSNS L hise a a8 4—.-\nnea||ng 3 Template 5

GATGGACTGATTACCGATGACTGGACTTTTCTG
¢ 37



A reacao da PCR ocorre em 3 etapas

ﬂ E[ ﬁﬁ ®(® 12 PASSO: Desnaturacae| Rompimento das

1 min a 94°C pontes de
| hidrogénio

W DEESTRGEERE] Anclamento

yyy % 45 seg a 50 - 60°C preferencial dos

iniciadores
31 MW%MM[LMMJM

¥ I 32PASS0: Extensao || Temperatura 6tima
~| T - 3‘IIIL|U|JL L LLLLLI.LI;s,I
|~ IS / 1mina72°C de extensao da DNA

M > T | Polimerase
3 WI] [”” ¥ - | | b '
) y L ; termoestavel
| SI



Atividade da DNA polimerase

. . 4dNTPs ; o 2
[F e 5’ Sl
R T AR AR -/

Example: Primer
P Y

5 [ 5

3 , _ 5

Template



(a) PCR primers must bind to sequences on either side of the
target sequence, on opposite strands.

Primer
5/ r annealing site 3
SRR 1TV RO R
3 - I T J 5’
Primer Region of DNA to

annealing site be amplified by PCR

(b) When target DNA is single stranded, primers bind and allow
DNA polymerase to work.

S 3/
LA WL LW wmmrnmmmm.. TRV
StlEL R 5/
Prlmer
i Prlmer
a ITTRTRNTTATHERT t’!.ll.u.l.l.l.l.m.l.l.lhu.l.l.l.ll.l.lml.l.l g oD D000
3/ = 5/

© 2011 Pearson Education, Inc.



Reacao em cadeia da polimerase - PCR

TATATATATATATAY
RLNRRAY

Pt
| ._ _. .7 _ 7 :
\/ \/ \/

R R

Primer

Be



Onde a reacao acontece?

TERMOCICLADOR PCR

Applied Biosystems
7500 Real-Time PCR System



Métodos de deteccao do produto da PCR

o PCR convencional ou qualitativo

Ciclagem no _
Aplicacio no gel

termociclador Visualizagio no
de agarose : :
= transiluminador



Métodos de deteccao do produto da PCR

DNA restriction fragments

==

Place mixture in the well of
an agarose or polyacrylamide
. gel. Apply electric field

Molecules move through pores
in gel at a rate inversely
proportional to their chain length
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A eletroforese em gel de agarose permite
separar as molélucas de DNA por tamanho

Subject to autoradiography
or incubate with fluorescent dye

=

Signal corresponding
to DNA band



Métodos de deteccao do produto da PCR

/ 7, : ) O
/
. =
/ 5 .
a a0
LY

Migration of fragments

DNA fragments
of different sizes ®

wom— Large
fragment

s —— Small
fragment
@

l Completion
of migration

Gel after electrophoresis

gt —Wells

=
Ca— Large DNA
fragments
o=y
e )
Q=™
CSa®
[
=D

s —Small DNA
fragments

Stained gel




Sensibilidade da PCR

AmpliTaq DNA Polymerase, LD

0 Copies 10 Copies 100 Copies

| | | 1 I
2 3 4 5 6 7 8 9

Figure 3: A 100-uL PR amplification with AmpliTag DNA Polymerase, LD in a DNA Thermal Cycler
480 for 38 cycles (95°C, 1 min.; 62°C, 1 min.) with 0, 10, and 100 E.coli 165 rRNA gene copies spiked
into the PCR reaction mix. Lane M, 123bp DNA marker ladder.



PCR em tempo real ou quantitativo (qPCR)

Deteccao do produto da PCR a cada ciclo — fluoréforo

—

Amplification Plot




Sistema TagMan

Sonda conjudada a um
fluoréforo

o Quencher —silenciador

o Reporter —emite o
sinal

Mais especifico e de
maior custo

R = Reporter

Polymerization
Y Q = Quencher
Forward Q 9
Primer Probe
5. fo et > 3'
3 5'
5' 3
< —_—
Reverse
Primer
Strand Displacement ?
5 > 3
3 5
3l
< ——
Cleavage
3 5
5' 3
1 ——
Polymerization
Completed 9
5l
3!
5' 3

< —




Sistema Sybr Green

O fluoroforo esta no Master
Mix (solucao mae)

Liga em DNA dupla fita

Menos especifico e de
custo mais baixo




Sistema Sybr Green

A Amplification
1400F Duplcate vieW P -
1 S
1 ”
i 800
m g
10°70¢ 10* 10* 10
e ——— — A et e
oM —
0 10 20 30 40

Cycle Threshold (CY)
SRRy L Qe

Standard Curve
T R? =0.989 |
i 2 3
Log Starting Quantity




Sistema Sybr Green

4'5 Iiiooo.o-o-...""""""0..' 100
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Figure 1. Melting curve analysisfrom a real time PCR assay. The dissociationtemp erature range extends
from 63°C to 91.9°C. The dotted line shows the fluorescence during the heating process; at low
temperatures DNA is in double strand form and it has a 100% fluorescence (right axis). As they heat, the
denatured strands produce fewer signal. The temperature at which 50% of strands are hybridized is Tm
(melting temperature), which is specific for each sequence, in this case is 81.5°C. After mathematical
processing of such data (arising from fluorescence changes vs. derivative of the temperature, dF/dT), we
obtain the specificfluorescence data, Rn (left axis). Thus, there are two peaks, the lower peak at left, 72°C,
corresponding to the dissociation curve of primer dimers that could be formed during the reaction. The
peaks on the right at 81.5°C which show higher intensity, corresponding to the dissociation curve of two
specific amplification products obtained.
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Amplification time for fluorescence detection. Curves repre-
senting the cycle-dependent fluorescence associated with am-
plification of a specific gene product from 0.1 to 100 ng total
RNA are shown. The C; value for each sample is determined
from each curve as the cycle at which the fluorescence achieves
a specific threshold value. ARn, normalized fluorescence.



Diversidade da PCR

Qualitativa Qualitativa e
Quantitativa

v' PCR v qPCR

v Multiplex v' Multiplex

v Nested-PCR v Transcriptase Reversa
v' Transcriptase Reversa

v RAPD/AP/RFLP

v DGGE

v SEquencimnenm




Sequenciamento

oDNA é desnaturado para conseguir uma fita
simples

oPrimer anela no DNA

oFita de DNA é extendida a partir do primer em
uma solucao contendo deoxiribonucleotideos

(dNTPs) e dideoxiribonucleotideo (ddNTP)



Dideoxiribonucleotideo

®-E-@-ocH. _o Base

H H
H H
OH H
Deoxynucleotide (ANTP)
X
O O O
I | I
O=P—P—P-0 O
| | | Base
O O O
H H

Cannot form a
phosphodiester bond
with next incoming dNTP
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Sequenciamento

sequence of original strand

Inferred DNA sequence
from gel



ddCTP ddGTP ddTTP ddATP
\\_ _//
'(/-dNTPs

Template = Primer
strand ~  (sequence

\ i known)

Sequenciamento

usando fluoroforos

Laser

i

=

A

Electrophoresis

L

MEATAATACTGTGTTGGCGT

Longest < Shortest
fragment = fragment
Detector

3" GGATAATACTGTGTTGGC GT 5’



Obrigada!




