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Atividade

- Selecao de clones recombinantes (Resisténcia a antibidticos)
- Confirmacgao de clones positivos (PCR)
- Eletroforese DNA em gel de agarose
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Plasmideos
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Aplicagao
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- Marcador molecular
- Modificacao genética
- Sequenciamento

- Bactérias transformadas
% {complasmideo) —

Bactériasndo -
transformadas

(sem plasmideo)

NI Ind Snd1 Ppt1 Snd2 Ppt2

KDa
98

fo 8 200 mL de meio
/ LB +amp +
IPTG

37 °C, overnight,
150 rmp

62 |

59

38

BNONAY

28

i Producio da Proteina de

Purificacao interesse

Analise Complementares
- Sequenciamento
- Estrutura 3D — Cristalografia

_ - Dicroismo circular
—— = ..
— - - Atividade

Aplicacao
Proteina terapéutica
- Enzima
- Diagnostico




0000 s N

Flasmid vectors =7~ DNA fragments to be cloned

Enzymatically
insert DNA fragments
into plasmid vectors
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Transform E. cofi cells
and select for ampicillin-
resistant colonies




Sistemas de Clonagem/expressao procariota

Fragmento lacZ

Operador lac

Promotor

Vector de Clonagem
3000 bp

Origem de Replicacao
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lac operon

RNA pnlyr:rlerase Operator
Regulatory gene Promoter.__ & blocked

1 2 3
g =
3 L — I v
_r Repressor Structural genes
Transcription 1 : mRNA
¥ ¥ Movement
Translation | blocked
% Transcription
(a) Repressor prruceedl:tl

Regulatory gene Promoter~__ Operator '

L

N S
e Repressor

Transcription 1 :’ mRNA

- 3 5

Translation |

Repressor /’ Inactivated
! repressor
D
(b) Inducer (allolactose) /IPTG

Capyright © 2006 Pearson Education, Ing., publishing as Banjamin Cummings,

5 Template
DNA strand

5" Template
DNA strand



Selecao Branco/Azul

)

Competent E. coli Culture with X-Gal+IPTG
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Plasmud Foreign DNA insert outside lac?
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no insert

Ligacao Transformacgao Sele¢ao



Selecao Branco/Azul

Blue/White Selection of Recombinants: The pGEM®-T and pGEM®-T Easy Vectors are high-copy-number vectors
containing T7 and SP6 RNA polymerase promoters flanking a multiple cloning region within the a-peptide coding
region of the enzyme [p-galactosidase. Insertional inactivation of the a-peptide allows identification of recombinants by
blue/white screening on indicator plates.
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Sistema pET - BL21(DE3)
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Cepas E. coli para producao de proteinas recombinantes

Feature Strain K-12 B Supplier
Tighter regulation of T7 Lemo21(DE3) -} NEB
RNAP NEB Express LysY + NEB
NEB Iq + + NEB
BL21(DE3) LysS + EMD Millipore/
Thermo Fisher
Scientific
BL21-Al + Thermo Fisher
Scientific
Walker Strains
C41/C43 (DE3) + Lucigen
Codon bias correction BL21 Codon Plus + Agilent Technologies
Rosetta + EMD Millipore
Cytoplasmic disulfide SHuffle + + NEB
bond formation Origami + + EMD Millipore _
AD494 + its activity at the temperature optimum of 30°C.” To overcome this obstacle,
ArcticExpress competent cells have been engineered for improved protein
BL21 trxB + .
. processing at low temperatures. These cells co-express the cold-adapted
Co-express Cpnl0and  Arctic Express + chaperonins Cpn10 and Cpn60 from the psychrophilic bacterium, Oleispira
Cpn60 chaperoqms antarctica. The Cpnl0 and Cpn60 chaperonins from O. antarctica have
from O. antarctica 74% and 54% amino acid identity to the E. coli GroEL and GroES
Tyrosine kinase TKB1/TKXI - + chaperonins, respectively, and show high protein refolding activities at
o 3 . .
His-tag contamination NiCo21(DE3) n temperatures of 4—1_2 C.” When expressed in ArcticExpress cells, these
_ . chaperonins confer improved protein processing at lower temperatures,
Endotoxin ClearColi + potentially increasing the yield of active, soluble recombinant protein.
contamination
mRNA stability BL21(DE3) Star + Thermo Fisher
Seleno-methionine T7 Express Crystal + NEB
labeling B834 + EMD Millipore



Host systems

Prokarvotic £ &
Ralstonia eutropha Cenmebacterium Yt'l:“ o ‘l'_im Jf |
E. coii W Eukarvotic
Bocillus subsilis Pseudomonas Laciococcus lactis | Filamentous fungus individuals
based system Mammalian cells : :
HEK 293, CHO, Transgenic animal
| BHE, vero erc., and plants
5. cerovisiae P, pastaris

Autographa califormica Bombyx mori

Different host systems available for the production of recombinant

Proteins
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Advances 1n Animal and velerinary >Ciences

Table 1: Merits and demerits of different host systems for expression of recombinant proteins

Host system
Escherichia colt

Bacillus subtilis

Yeast system

Filamentous
fungus

Baculovirus /

Insect system

Mammalian cells
{ system

Tmnsgcn.ic
plants

Transgenic
animals

DOI:10.14737/journal.aavs/2016/4.7.346.356

Merits

Easy

Quick
Economical
Rapid growth rate

Capacity for continuous fermentation

Does not produce LPS/endotoxins

Can be transformed readily with many bacteri-
ophages and plasmids

Capable of secreting functional extracellular
proteins directly into the culture medium

Rapid growth in low cost medium
Appropriate post-translational modifications
Safety of the system is guaranteed

No endotoxins production

High-level of expression

High level of expression

Appropriate posttranslational modifications
Safe for vertebrates

Excellent tool for recombinant glycoprotein
production

Proper protein folding

Appropriate post-translational modifications
and product assembly

Proper glycosylation

Easy scaling up at low cost

Proteins can be localized to different organs at

different grow‘l:h stages

High yield

Proper protein folding

Appropriate post-translational modifications
and product assembly

Proper glycosylation

Demerits

Does not possess necessary machinery for removing in-
trons from transcripts

Foreign gene might contain sequences that act as termina-
tion signals resulting in premature termination and loss of
ZEne expression

Codon bias

Lack of post translational modifications

Glytusylatiun is cxtrcmcl}«' uncommon in bacteria
Production of proteins in the insoluble form or in the
form of inclusion bodies

chradation ufpmtcins

Accumulation of endotoxins

Production of extracellular proteases which can recognize
and degrade heterologous proteins

Instability of plasmids

Reduced or non expression of the protein of interest

Hyperglycosylation of proteins

Codon bias

Inefficient in secreting the proteins into growth medium
leading to intracellular retention

Complex

Lack of knowledge on physiology

Continuous expression not pussiblc

More dcmand.ing culture conditions

High cost
Complicated technology
Potential contamination with animal viruses

Exprcssiun levels are target dcpcndl:nt
Functional assays yet to be dcw:].upcd

Relatively longer production period

Low yield
Higher costs



Vetores para producao de proteinas recombinantes

Expression Host Ecolf Yeast Insect Mammalian
Category Prokaryote Eukaryote Eukaryote Eukarycte
Culture density High High High Medium

Culture duration short (1~2 days) short (1~2 days) Medium (2~4 days) Long (5~7 days)
Protein folding Limited Yes Yes Yes

™ Ocoopaton  Sicoofeton cheonfton, |
Suitable proteins Proteins with low MW Secreted, intracellular Secreted, intracellular Secreted

Cost Low Low High High

Example Cell Lines BL21 (DEB], Rosetta._. pichia pastoris sf9, sf21, High-five HEK293, CHO

Mote

Inclusion bodies

High mannose glycan

Low MW glycan




Applications of 2 Target Gene

Recombinant Proteins:

)

lk ) Expression Vector

\ V Therapeutics
%’ Vaccines

5
g@ Structural studies

]—\ Industrial enzyrmes

and more...

s —

Transfection

g Host Cell ——
% Crude Protein

c Purifled Protein

https://www.sinobiological.com/news/recombinant-protein-expression

= Correct PTM, soluble proteins
» Long culture duration, costly

HEK293/CHO

. = PTM, high cell density, soluble proteins
¢ = Partial glycosylation, costly

Insect cells

= Low cost, rapid expression, easy to scale-up
* Mo PTM, inclusion bodies, MW limitation

* Low cost, rapid expression, easy to scale-up
« PTM (glycans with high mannose content)

Yeost



Expressao da Proteina de interesse

O vetor de expressao é empregado para transformar Bactérias competentes (E.
coli deficientes em Proteasas). Apds cultura é Testada a expressao

(a)

¢ promote Lactose or

— JacZ gene %

[-galactosidase

(b)

SC promote Lactose or

IFT(5 3

',— gene to be
Ex Iressed

Desired proteins



A)Expressao da proteina de interesse

B)Expressao da proteina de interesse fusionada com outra Proteina

Sitio de clivagem de
Protease

|

—

(lacz, GST,
His, CBD,etc)

C)Expressao da proteina de interesse com sinal para secrecao

(ompaA,
ompT)




A)Proteinas Citoplasmaticas

Precipita Proteina Nativa

B)Secrecdo de Proteinas

Sequéncia | |

Sinal _f\_/\’_/ > +

@ N Precipita
T\ ou >
B Secrecdo

Precipita Degrada degrada

Membrana Interna Membrana Externa

Citoplasma Periplasma Meio



Enzima Fosfatase Alcalina Bacteriana (1338 pb; 49,5 kDa)

pFLAG-CTS {5.4 kbl “
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Enzima Acetil Esterase (969 pb; 35 kDa)

Ptrc

TFfAEst/
pTrcHisA

2320 bp
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) Escolha um produto R$0,00 @

INICIO > SOLIS BIODYNE > HOT FIREPOL DNA POLYMERASE, 500U

HOT FIREPol DNA Polymerase,
500U

R$1.757,25 R$680,00

HOT FIF
10x Buf

Descricéo

ot 05410 HOT FIREPol é uma DNA polimerase quimicamente

Lot 054101

Expiry Date . . I N A .
mon 2 modificada cuja etapa de incubagéo é de 15 min a 95°C, que
HoT minimiza o mispriming e a extensao de primers e dimeros de
DA . " . .
5 U primer ndo especificamente recozidos. Recomendado para
o w05 aplicagdes de rotina (fragmento de até 5 kb).
Expiry 0% iry 0%
For Bers®

Possui 5'— 3 'polimerase e 5'— 3 ' atividade de
exonuclease, mas ndo possui uma atividadede3'— 5'
exonuclease (revisé@o) tornando o produto gerado adequado
para TA- clonagem.

A fidelidade de HOT FIREPol é semelhante a uma Tag DNA
polimerase comum(taxa de erro por nucleotideo aprox. 2,5 X
107).

L= ]
o
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