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DEFINICOES

O Que é Enzima de restricao?

O E uma enzima que reconhece uma sequéncia de bases no DNA e corta
o DNA fita dupla em uma sequéncia especifica ou em um local proximo.

O Que é Mapa de Restricao?

O Método utilizado para mapear um segmento de DNA desconhecido,
apos a digestao em fragmentos e em seguida identificando os locais das

quebras.



MAPA DE RESTRICAO: ANALISE DO
DNA DIGERIDO
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MAPA DE RESTRICAO: ANALISE DO
DNA DIGERIDO
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E possivel prever o numero de sitios de restricio em um
determinado organismo?

Como realizar?

O Considerando o vetor retroviral pMFG-P140K apresenta 8715 bp, cuja
frequéncia de CG ¢é 52,1% e o sitio de restricdo para EcoRI 5’- GAATTC
- 3.

O Qual o numero esperado de sitios de restricao para EcoRIl do vetor
PMFG-P140K?.



E possivel prever o numero de sitios de restricio em um
determinado organismo?

Como realizar?

O Determinar a porcentagem de A, T, C e G no vetor.

= C+G =52%, logo %G = %C = 52%/2 = 26% .
= A+T =100 -52% =48% e %A = %T =48%/2 = 24% .

O Probabilidade de encontrar a sequéncia GAATTC = 0,26 x 0,24 x 0,24 x
0,24 x 0,24 x 0,26 = 0.0002429706

d O numero médio de sitios GAATTC ¢é 0.0002242806 multiplicado pelo
tamanho do vetor = 1.95.



Isso é verdadeiro para o vetor pMFG-P140K?

Amp "(bla)




Isso é verdadeiro para o vetor pMFG-P140K?

J Realizar no software Geneious.

O Realizar no Software Snap Gene.

1 Realizar no site New England BiolLabs: www.neb.com/tools-and-
resources

[ Local: TOOLS - NEBCutter

Quantos sitios EcoRI foram encontrados?



DEFINICOES

O Que é RFLP?

Do inglés: Restriction fragment length polymorphisms sao diferencas
entre individuos no tamanho dos fragmentos de DNA clivados pela
enzima de restricao.

Se dois individuos tem diferencas em suas sequéncias, em um sitio de
restricao especifico, os tamanhos dos fragmentos de DNA resultantes
serao diferentes.

Também podem existir diferencas no numero de fragmentos entre dois
ou mais individuos.

Pode ser utilizado como um teste genético para identificar se
determinado individuo apresenta a mutacao para determinada doenca.



RFLP

Wildtype 3 TCGCCGCTTACG TAGY
Ser Gly Glu Cys lle

Mutated 3'TCG ACGCTTACG TAGY’
Ser Cys Glu Cys lle

Wild type 3§’ GAC CCC CAC ACG AAGY’
Asp Pro His Thr Lys

Mutated §’ GAC CCC CAC ATG AAGY
Asp Pro His Met Lys




ENZIMAS DE RESTRICAO

Qual a funcao normal das enzimas de restricao?

Além da enzima de restricao, qual é outra enzima que a bactéria deve
apresentar para proteger da clivagem de seu préprio DNA?

Qual a nomenclatura padrao das enzimas de restricao?

O As enzimas de restricdo devem conter trés letras e um algarismo

romano:
= A primeira letra maiuscula do género bacteriano

= As outras duas letras minusculas da espécie bacteriana

= Numero romano para distinguir as diferentes enzimas da
mesma linhagem.



NOMENCLATURA DAS ENZIMAS DE
RESTRICAO

O Exemplo: EcoRI = Escherichia coli, linhagem RY13

= Denota a primeira enzima de restricao a ser relatada para a
Escherichia coli RY13

= Reconhece a sequéncia 5’-GAATTC-3’

0 Exemplo: Hindlll = Haemophilus influenza, linhagem Rd

= Denota a terceira enzima de restricao a ser relatada para a
Haemophilus influenza

= Reconhece a sequéncia 5’- AAGCTT-3’



TIPOS DE ENZIMAS DE RESTRICAO

Quais os tipos de enzimas de restricao?

d Tipo | = Corta o DNA cerca de 1000 bp distantes do sitio de
reconhecimento. Em geral sao enzimas grandes com varias
subunidades

O Tipo Il = A sequéncia de reconhecimento possui 4 a 8 bp e cliva o DNA
em posicao definida. E utilizada para clonagem génica.

d Tipo Ill = Corta o DNA cerca de 25 bp distantes do sitio de
reconhecimento



TTPOS DE CORTES DAS ENZIMAS DE
RESTRICAO TIPO 11

Quais os tipos de corte enzimas de restricao?

0 Producao de extremidades bruscas ou terminais cegos = como o
nome diz gera extremidades nao coesivas.
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TIPOS DE CORTES DAS ENZIMAS DE

RESTRICAO TIPO 11

Quais os tipos de corte enzimas de restricao?

O Producao de extremidades 5’ = gera extremidades coesivas

 GAATTC | Hindi
— CITAAG s'-{itAHch-(cHﬂ-{r}-s'
‘ Digestion \ 3'4THTHCWGHA} AjS’
with EcoR1 CUT
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Streptomyces albue



TTPOS DE CORTES DAS ENZIMAS DE
RESTRICAO TIPO 11

Quais os tipos de corte enzimas de restricao?

O Producao de extremidades 3’ = gera extremidades coesivas.

5@ Ch TwGMCMm AJ Gm3 BOTACL.
3G (A W CMGMT™MCHS -C-C-A-T-G-G-
CuUl Psti

Serratia marcescens



CLONAGEM GENICA




DEFINICOES

O Que sao vetores de DNA?

0 Uma molécula de DNA utilizada como veiculo para carregar um material
geneético exogeno em outra célula.

Quais os tipos de vetores?

) sl e J Vetores Virais.

d Cosmideos. [ Cromossomos artificiais.



DEFINICOES

Quais as principais caracteristicas de um vetor?

O Origem de Replicacao

O Capacidade de se auto-replicar e produzir multiplas copias

O Marcadores de selecao em bactéria

O Sitio de restricao para clonagem

d Facil isolar e purificar



DEFINICOES

Como os vetores podem ser classificados?

O Vetor de Clonagem

O Sitio de Expressao

Quais as principais diferencas entre eles?

Quais os exemplos mais conhecidos no dia a dia para clonagem
génica?



DEFINICOES

O Vetor de Clonagem

< Molécula de DNA que apresenta elevada capacidade de
transformacdo e a capacidade de clonar fragmentos exdgenos de
DNA (até 8 Kb).

< Aplicacbes: Construcao de bibliotecas

Preparo de fragmentos de DNA

Exemplos: pBR327 pCR-TOPO

Sk pENTR

pGEM



DEFINICOES

O Vetor de Expressao

<> Molécula de DNA que permite a clonagem do gene de interesse e
sua expressao na célula alvo.

< Exemplos: podem ser plasmideos convencionais ou derivados de
retrovirus (plasmideos retrovirais); derivados de lentivirus
(plasmideos lentivirais).

pPpcDNA3.1

pMX-GFP



VETOR DE EXPRESSAO PLASMIDIAL
TIPICO
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VETOR DE EXPRESSAO LENTIVIRAL
TIPICO
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SOFTWARES QUE AUXILIAM A

CLONAGEM GENICA
¢ SnapGene ¢ Serial Cloner
¢ APE (a plasmid editor) ¢ VectorFriends
¢ Vector NTI ¢ pDRAW
¢ DNAstrider ¢ PlasMapper
¢ Geneious
Other tools:

¢ NEB cutter
¢ Addgene Analyze Sequence



MARCADORES PARA SELECAO/
RASTREAMENTO

Prokaryotic cells Ampicillin, Kanamycin, tetracycline, chloramphenicol
Mammalian cells Neomycin; Puromycin; Hygromycin; Zeocin;
Yeast HIS4, Zeocin

Auxotrophy: URA3, TRP1, LEUZ2, HIS3

Prokaryotic cells Lacz for Blue-white screening

Prokaryotic OR Fluorescent Proteins (GFP, mCherry)
Eukaryotic cells Luciferase



METODOS DE MODIFICACAO GENICA

Commonly used methods to introduce expression
construct (plasmid)

Prokaryotic cells Transformation via -+ CaCl, + heatshock
* electroporation

Yeast cells Transformation via . | jAc/PEG/ssDNA

* Electroporation
* spheroplasts, biolistics, glass beads

Plant cells Transformation via * Agrobacterium-mediated transformation
* Gene gun
Mammalian cell lines Transfection via *Liposomes

*Electroporation
scalcium phosphate, nanoparticles

Mammalian (primary) cells  Transduction via * lentivirus

in vivo delivery into live Transduction via * adenovirus
animals * AAV



CLONAGEM DO GENE
GFP

EXERCICIO




OBJETIVO

O Gerar um vetor retroviral bicistronico portador do gene GFP a partir
do vetor pMFG-P140K

0 Por que esse vetor é
denominado é retroviral de
expressao e nao plasmdial
de expressao?

O que é vetor monocistronico ou
bicistréonico?

Amp "(bla)




Como converter vetor monocitronico em bicistronico?

J Uso do elemento IRES

O Uso do 2A peptides

0 O que é elemento IRES?

0 O que é fragmento 2A peptides?

0 Qual a vantagem do uso dos mesmos?



DEFINICOES

O Que sao elementos IRES?

Q Do inglés: Internal Ribosome Entry Site — age como um sitio de
recrutamento do ribossomo e portanto permite a co-expressao de duas
proteinas a partir de um unico RNA

O Originalmente descobertos no RNA de poliovirus que permite a traducao
do genoma viral na célula eucariota.

O Sua principal desvantagem é o tamanho. Sdo elementos grandes: entre
500 — 600 bp.

O Outra limitacao: em geral permite a expressao eficiente de apenas 2
MRNAs.



DEFINICOES

O Que sao elementos IRES?
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DEFINICOES

O Que sao as sequéncias 2A Peptides?

0 Do inglés: “Self-Cleaving” 2A peptides — age como um elemento
hidrolase que age in cis e realiza a clivagem entre duas proteinas.

O Originalmente descobertos no RNA de picornavirus e permite a
separacao entre o término da sequencia 2A e o proximo peptideo

downstream.

O Sua principal vantagem é o pequeno tamanho.

O Outra vantagem: em geral permite a expressao eficiente de apenas do
que 2 mMRNAs.

O A principal desvantagem é que a sequéncia peptidica 2A permanece
ligada ao C-terminal da proteina "upstream".



DEFINICOES

O Que sao as sequéncias 1A Peptides?

Sitio de
clivagem

T2A: (GSG)IEGRGSLLTCGDVEENPGP
P2A: (GSG)ATNFSLLKQAGDVEENPGP
E2A: (GSG)QCTNYALLKLAGDVESNPGP

F2A: (GSG)VKQTLNFDLLKLAGDVESNPGP

* (GSG) residues can be added to the 5' end of the peptide to improve cleavage efficiency.



EXERCICIO: GERAR VETOR
BICISTRONICO PORTADOR DE GFP

Quals os DNAs “templates"?

O pLXIN (Clontech) d pEGFP-C1 (Clontech)

pUC ori

HSV TK EGFP

poly A
pPEGFP-C1
4.7 kb svao
/

Kanr poly
Neor .
fi ori

(1476-1491)

P




EXERCICIO: GERAR VETOR
BICISTRONICO PORTADOR DE GFP

Qual é o Primeiro Passo?
U Verificar se apo0s a geracao do vetor retroviral bicistrébnico com o gene

de interesse, o tamanho resultante € compativel com a formacgao de
particulas retrovirais estaveis.

Qual é o Tamanho Limite?

1 Entre 10 e 15 kb.



EXERCICIO: GERAR VETOR
BICISTRONICO PORTADOR DE GFP

Qual é o tamanho de nosso vetor final: pMFG-EGFP-IRES-P140K?

0 Elemento IRES ~ 600 bp

d Gene GFP ~ 800 bp

d Vetor mMFP-P140K = 8715 bp

\ 4

Vetor Final ?

Tamanho ~ 10.000 bp



EXERCICIO: GERAR VETOR
BICISTRONICO PORTADOR DE GFP

Qual é o Segundo Passo?
0 Conhecer o Mapa de Restricao do Vetor Retroviral.

O Estabelecer qual sera o sitio de Clonagem.

Qual é o Terceiro Passo?

O Estabelecer a estratégia para clonagem de IRES.

Qual é o Quarto Passo?

O Estabelecer a estratégia para clonagem de GFP.



SEQUENCIA DO VETOR pMFG-P140K

TGAARAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGARARATACATA
ACTGAGAATAGAAAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGATATCT
GTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCARACAGGATAT
CTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTCAGCA
GTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGARATGACCCTGTGCCTTATTTGAACTA
ACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCACAACCCC
TCACTCGGCGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATARACCCTCTTGCAGT
TGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGGGGGT
CTTTCATTTGGGGGCTCGTCCGGGATCGGGAGACCCCTGCCCAGGGACCACCGACCCACCACCGGGAGGTAAG
CTGGCCAGCAACTTATCTGTGTCTGTCCGATTGTCTAGTGTCTATGACTGATTTTATGCGCCTGCGTCGGTAC
TAGTTAGCTAACTAGCTCTGTATCTGGCGGACCCGTGGTGGAACTGACGAGTTCGGAACACCCGGCCGCAACC
CTGGGAGACGTCCCAGGGACTTCGGGGGCCGTTTTTGTGGCCCGACCTGAGTCCARAAATCCCGATCGTTTTG
GACTCTTTGGTGCACCCCCCTTAGAGGAGGGATATGTGGTTCTGGTAGGAGACGAGAACCTAARACAGTTCCC
GCCTCCGTCTGAATTTTTGCTTTCGGTTTGGGACCGAAGCCGCGCCGCGCGTCTTGTCTGCTGCAGCATCGTT
CTGTGTTGTCTCTGTCTGACTGTGTTTCTGTATTTGTCTGARAATATGGGCCCGCCGCGGCGGGCCAGACTGT
TACCACTCCCTTAAGTTTGACCTTAGGTCACTGGARAGATGTCGAGCGGATCGCTCACAACCAGTCGGTAGAT
GTCAAGAAGAGACGTTGGGTTACCTTCTGCTCTGCAGAATGGCCAACCTTTAACGTCGGATGGCCGCGAGACG
GCACCTTTAACCGAGACCTCATCACCCAGGTTAAGATCAAGGTCTTTTCACCTGGCCCGCATGGACACCCAGA
CCAGGTCCCCTACATCGTGACCTGGGAAGCCTTGGCTTTTGACCCCCCTCCCTGGGTCAAGCCCTTTGTACAC
CCTAAGCCTCCGCCTCCTCTTCCTCCATCCGCCCCGTCTCTCCCCCTTGAACCTCCTCGTTCGACCCCGCCTC
GATCCTCCCTTTATCCAGCCCTCACTCCTTCTCTAGGCGCCCCCATATGGCCATATGAGATCTTATATGGGGC
ACCCCCGCCCCTTGTAARACTTCCCTGACCCTGACATGACAAGAGTTACTAACAGCCCCTCTCTCCAAGCTCAC
TTACAGGCTCTCTACTTAGTCCAGCACGAAGTCTGGAGACCTCTGGCGGCAGCCTACCAAGAACAACTGGACC

ACGTTTTCCAATGATGAGCACTTTTAAAGTTCTGCTATGTGGCGCGGTATTATCCCGTGTTGACGCCGGGCAA
GAGCAACTCGGTCGCCGCATACACTATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATC
TTACGGATGGCATGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACTT
ACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGGATCATGTAACTCGC
CTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACGAGCGTGACACCACGATGCCTGCAGCAA
TGGCAACAACGTTGCGCAAACTATTAACTGGCGAACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTG
GATGGAGGCGGATAAAGTTGCAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAA
TCTGGAGCCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCCGTATCG
TAGTTATCTACACGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGATCGCTGAGATAGGTGCCTC
ACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCATATATACTTTAGATTGATTTAAAACTTCATTTT
TAATTTAAAAGGATCTAGGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGT
TCCACTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCGCGTAATCTG
CTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGATCAAGAGCTACCAACTCTTTTT
CCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAATACTGTCCTTCTAGTGTAGCCGTAGTTAGGCCACC
ACTTCAAGAACTCTGTAGCACCGCCTACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGG
CGATAAGTCGTGTCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAACG
GGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCTACAGCGTGAGCTAT
GAGAAAGCGCCACGCTTCCCGAAGGGAGARAGGCGGACAGGTATCCGGTAAGCGGCAGGGTCGGAACAGGAGA
GCGCACGAGGGAGCTTCCAGGGGGAAACGCCTGGTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTT
GAGCGTCGATTTTTGTGATGCTCGTCAGGGGGGCGGAGCCTATGG. CGCCAGCAACGCGGCCTTTTTAC
GGTTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTTCTTTCCTGCGTTATCCCCTGATTCTGTGGATAACCG
TATTACCGCCTTTGAGTGAGCTGATACCGCTCGCCGCAGCCGAACGACCGAGCGCAGCGAGTCAGTGAGCGAG

GCG GAGCGCCTGATGCGGTATTTTCTCCTTACGCATCTGTGCGGTATTTCACACCGCATATATGGTG

GACCGGTGGTACCTCACCCTTACCGAGTCGGCGACACAGTGTGGGTCCGCCGACACCAGACTAAGAACCTAGA
ACCTCGCTGGAAAGGACCTTACACAGTCCTGCTGACCACCCCCACCGCCCTCAAAGTAGACGGCATCGCAGCT
TGGATACACGCCGCCCACGTGAAGGCTGCCGACCCCGGGGGTGGACCATCCTCTAGACTGCCALggacaadaa

ttg atgaaacgca tetggttg tctg
t tctgcage tggagg ttc
agag tcg CGC tg ag
ctgctTaaggtta ggcaaccccaaag
gcC tggtctg

cgg tcagg

2actgaGTGGTACCCCGGGTCGACGAGCTCACTAGTCGCGGCCGCTTCTA
GAGGATCCGGATTAGTCCAATTTGTTARAGACAGGATATCAGTGGTCCAGGCTCTAGTTTTGACTCAACAATA
TCACCAGCTGAAGCCTATAGAGTACGAGCCATAGAT. T GATTTTATTTAGTCTCCAG GGGG

CACTCTCAGTACAATCTGCTCTGATGCCGCATAGTTAAGCCAGTATACACTCCGCTATCGCTACGTGACTGGG
TCATGGCTGCGCCCCGACACCCGCCAACACCCGCTGACGCGCCCTGACGGGCTTGTCTGCTCCCGGCATCCGC
TTACAGACAAGCTGTGACCGTCTCCGGGAGCTGCATGTGTCAGAGGTTTTCACCGTCATCACCGAAACGCGCG
AGGCAGCTGCGGTAAAGCTCATCAGCGTGGTCGTGAAGCGATTCACAGATGTCTGCCTGTTCATCCGCGTCCA
GCTCGTTGAGTTTCTCCAGAAGCGTTAATGTCTGGCTTCTGATAAAGCGGGCCATGTTAAGGGCGGTTTTTTC
CTGTTTGGTCACTTGATGCCTCCGTGTAAGGGGGAATTTCTGTTCATGGGGGTAATGATACCGATGARACGAG
AGAGGATGCTCACGATACGGGTTACTGATGATGAACATGCCCGGTTACTGGAACGTTGTGAGGGTAAACAACT
GGCGGTATGGATGCGGCGGGACCAGAGAAAAATCACTCAGGGTCAATGCCAGCGCTTCGTTAATACAGATGTA
GGTGTTCCACAGGGTAGCCAGCAGCATCCTGCGATGCAGATCCGGAACATAATGGTGCAGGGCGCTGACTTCC
GCGTTTCCAGACTTTACGARACACGGARACCGAAGACCATTCATGTTGTTGCTCAGGTCGCAGACGTTTTGCA
GCAGCAGTCGCTTCACGTTCGCTCGCGTATCGGTGATTCATTCTGCTAACCAGTAAGGCAACCCCGCCAGCCT
AGCCGGGTCCTCAACGACAGGAGCACGATCATGCGCACCCGTGGCCAGGACCCAACGCTGCCCGAGATGCGCC
GCGTGCGGCTGCTGGAGATGGCGGACGCGATGGATATGTTCTGCCAAGGGTTGGTTTGCGCATTCACAGTTCT
CCGC. TTGATTGGCTCCAATTCTTGGAGTGGTGAATCCGTTAGCGAGGTGCCGCCGGCTTCCATTCAGG

GGAATGAARAGACCCCACCTGTAGGTTTGGCAAGCTAGCTTAAGTAACGCCATTTTGCAAGGCATGGARARATA
CATAACTGAGAATAGAGAAGTTCAGATCAAGGTCAGGAACAGATGGAACAGCTGAATATGGGCCAAACAGGAT
ATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGAACAGCTGAATATGGGCCAAACAGG
ATATCTGTGGTAAGCAGTTCCTGCCCCGGCTCAGGGCCAAGAACAGATGGTCCCCAGATGCGGTCCAGCCCTC
AGCAGTTTCTAGAGAACCATCAGATGTTTCCAGGGTGCCCCAAGGACCTGAAATGACCCTGTGCCTTATTTGA
ACTAACCAATCAGTTCGCTTCTCGCTTCTGTTCGCGCGCTTCTGCTCCCCGAGCTCAATAAAAGAGCCCACAA
CCCCTCACTCGGGGCGCCAGTCCTCCGATTGACTGAGTCGCCCGGGTACCCGTGTATCCAATAAACCCTCTTG
CAGTTGCATCCGACTTGTGGTCTCGCTGTTCCTTGGGAGGGTCTCCTCTGAGTGATTGACTACCCGTCAGCGG
GGGTCTTTCACATGCAGCATGTATCAARATTAATTTGGTTTTTTTTCTTAAGTATTTACATTARATGGCCATA
GTACTTAAAGTTACATTGGCTTCCTTGAAATAAACATGGAGTATTCAGAATGTGTCATARATATTTCTAATTT
TAAGATAGTATCTCCATTGGCTTTCTACTTTTTCTTTTATTTTTTTTTGTCCTCTGTCTTCCATTTGTTGTTG
TTGTTGTTTGTTTGTTTGTTTGTTGGTTGGTTGGTTAATTTTTTTTTAAAGATCCTACACTATAGTTCAAGCT
AGACTATTAGCTACTCTGTAACCCAGGGTGACCTTGAAGTCATGGGTAGCCTGCTGTTTTAGCCTTCCCACAT
CTAAGATTACAGGTATGAGCTATCATTTTTGGTATATTGATTGATTGATTGATTGATGTGTGTGTGTGTGATT
GTGTTTGTGTGTGTGATTGTGTATATGTGTGTATGGTTGTGTGTGATTGTGTGTATGTATGTTTGTGTGTGAT
TGTGTGTGTGTGATTGTGCATGTGTGTGTGTGTGATTGTGTTTATGTGTATGATTGTGTGTGTGTGTGTGTGT
GTGTGTGTGTGTGTGTGTGTGTGTGTGTTGTGTATATATATTTATGGTAGTGAGAGGCAACGCTCCGGCTCAG
GTGTCAGGTTGGTTTTTGAGACAGAGTCTTTCACTTAGCTTGGAATTCTTGAAGACGAAAGGGCCTCGTGATAC
GCCTATTTTTATAGGTTAATGTCATGATAATAATGGTTTCTTAGACGTCAGGTGGCACTTTTCGGGG TG

TCGAGGTGGCCCGGCTCCATGCACCGCGACGC, GCGGGGAGGCAGACAAGGTATAGGGCGGCGCCTACAAT
CCATGCCAACCCGTTCCATGTGCTCGCCGAGGCGGCATAAATCGCCGTGACGATCAGCGGTCCAGTGATCGAA
GTTAGGCTGGTAAGAGCCGCGAGCGATCCTTGAAGCTGTCCCTGATGGTCGTCATCTACCTGCCTGGACAGCA
TGGCCTGCAACGCGGGCATCCCGATGCCGCCG! GCGAGAAGAATCATAATGGGGAAGGCCATCCAGCCTCG
CGTCGCGAACGCCAGCAAGACGTAGCCCAGCGCGTCGGCCGCCATGCCGGCGATAATGGCCTGCTTCTCGCCG
AAACGTTTGGTGGCGGGACCAGTGACGAAGGCTTGAGCGAGGGCGTGCAAGATTCCGAATACCGCAAGCGACA
GGCCGATCATCGTCGCGCTCCAGCGARAGCGGTCCTCGCCGARAATGACCCAGAGCGCTGCCGGCACCTGTCC
TACGAGTTGCATGATAAAGAAGACAGTCATAAGTGCGGCGACGATAGTCATGCCCCGCGCCCACCGGAAGGAG
CTGACTGGGTTGAAGGCTCTCAAGGGCATCGGTCGACGCTCTCCCTTATGCGACTCCTGCATTAGGAAGCAGC
CCAGTAGTAGGTTGAGGCCGTTGAGCACCGCCGCCG! G TGGTGCATGCAAGGAGATGGCGCCCAACAG
TCCCCCGGCCACGGGGCCTGCCACCATACCCACGCCGAAACAAGCGCTCATGAGCCCGARAGTGGCGAGCCCGA
TCTTCCCCATCGGTGATGTCGGCGATATAGGCGCCAGCAACCGCACCTGTGGCGCCGGTGATGCCGGCCACGA
TGCGTCCGGCGTAGAGGATCGATCCACAGGACGGGTGTGGTCGCCATGATCGCGTAGTCGATAGTGGCTCCAA
GTAGCGAAGCGAGCAGGACTGGGCGGCGGCCAAAGCGGTCGGACAGTGCTCCGAGAACGGGTGCGCATAGAAA
TTGCATCAACGCATATAGCGCTAGCAGCACGCCATAGTGACTGGCGATGCTGTCGGAATGGACGATATCCCGC
AAGAGGCCCGGCAGTACCGGCATAACCAAGCCTATGCCTACAGCATCCAGGGTGACGGTGCCGAGGATGACGA
TGAGCGCATTGTTAGATTTCATACACGGTGCCTGACTGCGTTAGCAATTTAACTGTGATAAACTACCGCATTA
AAGCTTTGCTCTTAGGAGTTTCCTAAT. TCCCAAACTC. TATAT. GCATTTGACTTGTTCTATGCCC
T. CTAAGCCAGCTTTTTTTAACATTTAAAATGTTAATTCCATTTTAAATGCACAGATG

TGCGCGGAACCCCTATTTGTTTATTTTTCTAAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTG
ATAAATGCTTCAATAATATTGAAAAAGGAAGAGTATGAGTATTCAACATTTCCGTGTCGCCCTTATTCCCTTT
TTTGCGGCATTTTGCCTTCCTGTTTTTGCTCACCCAG CGCTGGTGAAAGT. GATGCTGAAGATCAGT
TGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCCTTGAGAGTTTTCGCCCCGAAGA

TTTTTATTTCATAAGGGTTTCAATGTGCATGAATGCTGCAATATTCCTGTTACCARAGCTAGTATAAATAARAA
ATAGATAAACGTGGAAATTACTTAGAGTTTCTGTCATTAACGTTTCCTTCCTCAGTTGACAACATARATGCGC
TGCTGAGAAGCCAGTTTGCATCTGTCAGGATCAATTTCCCATTATGCCAGTCATATTAATTACTAGTCAATTA
GTTGATTTTTATTTTTGACATATACATG

Qual sera o sitio de
clonagem?

Quais as
caracteristicas desse
sitio de clonagem?



1401
1451
1501
1551
1601
1651
1701
1751
1801
1851
1901
1951
2001
2051

SEQUEN?IA DO ELEMENTO IRES E
REGIOES FLANQUEADORAS

TTGAACCTCC
ACTCCTTCTC
GGCCGCCAGA
GAAGCCGCTT
ACCATATTGC
CTTCTTGACG
AAGGTCTGTT
AGACAAACAA
TGGCGACAGG
CAAAGGCGGC
AGAGTCAAAT
CCAGAAGGTA
GCTTTACATG
ACGGGGACGT

TCGTTCGACC
TAGGCGCCGG
ATTCGCCCCT
GGAATAAGGC
CGTCTTTTGG
AGCATTCCTA
GAATGTCGTG
CGTCTGTAGC
TGCCTCTGCG
ACAACCCCAG
GGCTCTCCTC
CCCCATTGTA
TGTTTAGTCG
GGTTTTCCTT

CCGCCTCGAT
AATTCGTTAA
CTCCCTCCCC
CGGTGTGCGT
CAATGTGAGG
GGGGTCTTTC
AAGGAAGCAG
GACCCTTTGC
GCCAAAAGCC
TGCCACGTTG
AAGCGTATTC
TGGGATCTGA
AGGTTAARAAA
TGAAAAACAC

CCTCCCTTTA
CTCGAGGATC
CCCCCCTAAC
TTGTCTATAT
GCCCGGAAAC
CCCTCTCGCC
TTCCTCTGGA
AGGCAGCGGA
ACGTGTATAA
TGAGTTGGAT
AACAAGGGGC
TCTGGGGCCT
AGCTCTAGGC
GATGATAATA

CCC 1400

TCCAGCCCTC
CACTAGTAAC
GTTACTGGCC
GTGATTTTCC
CTGGCCCTGT
AAAGGAATGC
AGCTTCTTGA
ACCCCCCACC
GATACACCTG
AGTTGTGGAA
TGAAGGATGC
CGGTGCACAT
CCCCCGAACC
TGGGATCGGC

1450
1500
1550
1600
1650
1700
1750
1800
1850
1900
1950
2000
2050
2100

Qual sera a
estratégia para
clonagem?

Quais serao os
primers para o
screening do clone
positivo e em
orientacao correta?

https://www.addgene.org/browse/sequence_vdb/3490/



601
651

SEQUENCIA DO GENE GFP E REGIOES

CCGGTCGCCA
GCCCATCCTG

CCATGGTGAG

FLANQUEADORAS

CAAGGGCGAG

GAGCTGTTCA

CCGGGGTGGT

650

GTCGAGCTGG

ACGGCGACGT

AAACGGCCAC

AAGTTCAGCG

700

701

TGTCCGGCGA

GGGCGAGGGC

GATGCCACCT

ACGGCAAGCT

GACCCTGAAG

750

751

TTCATCTGCA

CCACCGGCAA

GCTGCCCGTG

CCCTGGCCCA

CCCTCGTGAC

800

801

CACCCTGACC

TACGGCGTGC

AGTGCTTCAG

CCGCTACCCC

GACCACATGA

850

851

AGCAGCACGA

CTTCTTCAAG

TCCGCCATGC

CCGAAGGCTA

CGTCCAGGAG

900

901

CGCACCATCT

TCTTCAAGGA

CGACGGCAAC

TACAAGACCC

GCGCCGAGGT

950

951

GAAGTTCGAG

GGCGACACCC

TGGTGAACCG

CATCGAGCTG

AAGGGCATCG

1000

1001

ACTTCAAGGA

GGACGGCAAC

ATCCTGGGGC

ACAAGCTGGA

GTACAACTAC

1050

1051

AACAGCCACA

ACGTCTATAT

CATGGCCGAC

AAGCAGAAGA

ACGGCATCAA

1100

1101

GGTGAACTTC

AAGATCCGCC

ACAACATCGA

GGACGGCAGC

GTGCAGCTCG

1150

1151

CCGACCACTA

CCAGCAGAAC

ACCCCCATCG

GCGACGGCCC

CGTGCTGCTG

1200

1201

CCCGACAACC

ACTACCTGAG

CACCCAGTCC

GCCCTGAGCA

AAGACCCCAA

1250

1251

CGAGAAGCGC

GATCACATGG

TCCTGCTGGA

GTTCGTGACC

GCCGCCGGGA

1300

1301

TCACTCTCGG

CATGGACGAG

CTGTACAAGT

CCGGACTCAG

ATCTCGAGCT

1350

Qual sera a
estratégia para
clonagem?

Quais serao os
primers para o
screening do clone
positivo e em
orientacao correta?



MAPA DO VETOR PMFG-IRES-GFP-P140K

Colocar no stoa sua estrategia de clonagem para:
1. Converter o vetor monocistronico em
bicistronico e
2. Clonar o cDNA relativo ao GEP




MAPA DO VETOR PMFG-IRES-P140K

PMFG-IRES-P140k 7




MAPA DO VETOR PMFG-IRES-EGFP-
P140K

PMFG-EGFP-IRES-P140k

10170 bp




