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DNA Recombinante ...
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Diretor do “National Human Genome Research Institute” Co-fundador da “Celera Genomics Corporation”
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Tecnologia do DNA recombinante

Conceito:

E um conjunto de técnicas de manipulagio de

DNA em um mesmo organismos ou entre espécies
Diferentes.

Engenharia genética
Biotecnologia



Tecnologia do DNA recombinante

Enzima de restricao:

a) Clivagem no eixo de simetria b) Clivagem simétricamente situada ao
redor do eixo de simetria

Moaléculas com extremidades abruptas Moléculas com extremidades coesivas



Enzima de restrigao:

MICROORGANISM ENZYME ABBREVIATION SEQUENCE
Haemophilus aegytius Haelll S C R S B B
3.0 0 GG 5
Thermus aquaticus Taql 5 Tl G A3
S A GUELT 5 05
Haemophilus haemolyticus Hhal LG € GIC .3
1L CIGIE G s
Desulfovibrio desulfuricans Ddel ST NA G s
3G ASNCTIC 5
Moraxella bovis Mboll 5 GAA G A (Nfas
AT TN s
Escherichia coli EcoRV 5 il A T‘ AT G
G TAIE MG o
EcoR1 St GIA A BT Coss
3Gl TR MG TS
Providencia stuarti Pstl Seic B A G- ANG 3
3G AIC G T €S
Microcoleus MsAl S CElENA GG 7.3
3G GANTICC 5
Nocardia otitidis-caviarum Notl b GGG GE e G L. . 3
CGECEGIGC G, .5
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Tecnologia do DNA recombinante

Cleave with Cleave with
ENZYMe A enzyme B




Tecnologia do DNA recombinante

Vetores:
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Tecnologia do DNA recombinante

Vetores:
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Tecnologia do DNA recombinante

DNA ligase:

DRA—3—0H +

lDNA— Ligase
ATP ou NAD




Tecnologia do DNA recombinante

Digestao com extremidades coesivas:

Sticky ends: EcoRl




Tecnologia do DNA recombinante

Digestao com extremidades nao coesivas:

Blunt ends: EcoRV
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Tecnologia do DNA recombinante

Clonagem:

Restriction enzyme
recognition sequence

i
ona 5 MEEEENNGA AT TC BN 3
3 INCT TAAG I 5

Restriction enzyme
cuts the DNA

Plasmiden DMNA humano

de
E.coli

G AATTC
| TGCA = TGCA =cw G‘
Sticky end

| | AATTC
i Enzima l Enzima Addition of a DNA G

fragment from BENCTTAL

another source; DNA fragment produced by

en T ecAa T fragments stick the same restriction enzyme
IR T Ace together by

base pairing
DNAligase
—_— Y

NG AATT CHEEN G AATT CHam
ENC TTAA GEEEENC TTAA G

One possible combination

DNA ligase
seals the strands

Plasmideo hibrido  Pe— = —

Recombinant DNA molecule
Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings.



Tecnologia do DNA recombinante

Transformacao:
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Biblioteca Genomica

Francis Collins
Diretor do “National Human Genome Research Institute”

Hierarchical Shotgun Sequencing Method

Sequence Each Contig

e Wit Shotgu Aprodeh, ‘Whole Genome Shotgun Sequencing Method
t;:fm
o Vs o ;
\‘ wi&:umg _gequences
GCATTTCGAGTTACCTGGACARCCAGTSG GCTTGATTGGCCARTAATAGTATAT Gemm]c DNA
CCAGTGGTACTGAGGACGCARGAGGCTTGA
GCATTTCGAGTTACCTGGACARCCAGTGGTACTGAGGACGCARGAGGCTTGATTGGCCARTARTAGTATAT
Generate Finished Sequence
ST
-{, G % Sequence Each Fragment
ey /(L{: s R S with Shotgun Approach

GCATTTCGAGTTACCTGGACARCCAGTS GCTTGATTGGCCAATARTAGTATAT

C
CCAGTGGTACTGAGGACGCARGAGGCTTGA

Align Contiguous Sequences
. GCATTTCGAGTTACCTGGACARCCAGTEGTACTGAGGACGCARGAGGCTTGATTGGCCARTAATAGTATAT
Craig Venter

Co-fundador da “Celera Genomics Corporation” Generate Finished Sequence




Biblioteca Genomica

Hierarchical Shotgun Sequencing Method

Genomic DNA

BAC Library

Create Contig Map

Sequence Each Contig
with Shotgun Approach

T i(f{ ‘/%lconug _gequences

GCATTTCGAGTTACCTEGACARCCAGTS GCTTGATTGGCCARTARTAGTATAT
CCAGTGGTACTEAGGACGCARGAGGCTTGA

GCATTTCGAGTTACCTEGACARCCAGTGGTACTGAGGACGCARGAGGCTTGATTGGCCARTARTAGTATAT
Generate Finished Sequence

Francis Collins
Diretor do “National Human Genome Research Institute”

Plasmid
Vector -
Cleavage site
Foreign DNA
Cleavage by EcoRI SE00000000aoonooron o000
(a) endonuciease Cleavage sites 1 2 3
Cleavage by EcoRI

Y

T s, ™ DO a0, ™ 0 Kan0s, T I000X

Annealing

(0)
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Biblioteca Genomica

Plasmid
Vector
Cleavage site
Foreign DNA
Cleavage by EcoRI LLEEELLE 000 I.l:lfl}‘{I:I15,I'IIILIIE:I'I'I,I‘I'I'I,‘I 1
(a) uclease Cleavage sites 1 2 3
Cleavage by EcoRI
| endonuclease

v

T ps, ™ D000 s, ™ 000 ™ I000X

Annealing

(b)

Craig Venter
Co-fundador da “Celera Genomics Corporation”

‘Whole Genome Shotgun Sequencing Method

Genomic DNA

~ (‘:/-?:H =" Sequence Each Fragment
with Shotgun Approach

GCTTGATTGGCCAATARTAGTATAT
CCAGTGGTACTGAGGACGCARGAGGCTTGA

Align Contiguous Sequences
GCATTTCGAGTTACCTEGACARCCAGTGGTACTGAGGACGCARGAGGCTTGATTGGCCARTAATAGTATAT

Generate Fimshed Sequence



Biblioteca de cDNA

Genes=3% Nao-codificante =91%

| | |
I I I
I I Humano I I
I I I
| | |

Orestes FAPESP-Ludwig



