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Extracao de DNA genomico (células procarioticas)
plasmidial e proteinas



DNA the Molecule of Life
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Enzymes in the central dogma
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EXTRACAO DE DNA/RNA

Possiveis fontes de DNA/RNA:

e sangue periférico

e células da mucosa oral

e células do bulbo capilar

e células descamadas da pele
e etc

Metodologia Geral:

erompimento das células nucleadas

* precipitacao das proteinas (solventes organicos, “salting-out”)
* precipitacdo do DNA/RNA (etanol e sal - NaCl, NaAc)

e em muitos casos o isolamento do DNA é desnecessario.



Extracao de DNA genomico (gDNA) de bactérias

@ Cultura de Bactéria @ Crescimento

) 50 mL de meio

'\ LB 37°C/150
2 . rpm/18 h

Extracao de DNA plasmidial de bactérias

@ Transformacao e Selecao @ Crescimento
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Extracao de Proteinas de Levedura

@ Cultura de Levedura @ Crescimento

50 mL de meio

YPD 30 °C/150
rpm/24 h
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Disolucion Sobrenadante

Suspension Precipitado



DNA cromossomico x DNA plasmidial

Alkaline Lysis Procedure

1. Resuspension
E. coli call
i : W‘ > pnﬁfjg:} Ressuspende as células em Buffer +
e RNAse
Lise com NaOH/SDS

Neutralizagao com alta concentragao de sais.
Sais-SDS, precipita proteinas, DNA cromossOmico e
restos celulares.

DNA plasmidial renatura e permanece em solugao.
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lysates
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Atividade 1: Extracao de DNA gen6mico de bactéria

1- Extragdo de DNA genémico de bactérias (Blood-Animal-Plant DNA Preparation Kit, https://www.cellco.com.br/)
Procedimento

Preparar banho maria ou banho seco a 55° - 60°C

1. Realizar uma cultura de bactéria, por exemplo Escherichia coli (E. coli) em 10 mL de meio LB liquido (10 g Peptona/ 5 g extrato levedura /5 g NaCl, por
litro), incubar 18 h, sob agitacdo, 37°C.

2. Centrifugar a cultura (3-5mL; 10000 rpm/10 min, temperatura ambiente), em microtubo, descarte o sobrenadante e obtenha uma quantidade adequada
de massa celular ~100 pl.

A. Lise Celular:

. Adicione 300 yL de Tampao de Lise e 2 uL de RNase A a massa bacteriana.

. Agite vigorosamente no vortex por 1 — 2 min

. Adicione 8 L de Proteinase K e misture por pipetagem

. Incubar a 60 °C por 20 min e deixar esfriar por 5 min temperatura ambiente (TA)

. Adicione 300 uL de Tampéo de Ligagao e agite brevemente no vortex

. Coloque o tubo em gelo por 5 min

. Centrifugue por 10 min a 10.000 rpm

B. Ativacao da Coluna:

10. Coloque uma coluna de centrifugagdo em um tubo de coleta de 1,5-2 mL

11. Adicione 100 uL de Tampao de Ativagédo a Coluna de Centrifugagéo

12. Centrifugue a 10.000 rpm por 1 min

13. Descarte o filtrado

C. Carregamento da Coluna:

14. Pipetar o sobrenadante, obtido em 9, diretamente na coluna de centrifugagéo ativada
15. Centrifugue a 10.000 rpm por 1 min

16. Descarte o filtrado

D. Lavagem Primaria:

17. Adicionar 500 pL de Tampéo de Lavagem a coluna de centrifugacao

18. Centrifugue a 10.000 rpm por 1 min

19. Descarte o filtrado

E. Lavagem Secundaria:

20. Adicionar 500 pL de Tampéo de Lavagem a coluna de centrifugacao

21. Centrifugue a 10.000 rpm por 1 min

22. Descarte o filtrado

23. Centrifugar novamente a 10.000 rpm por 1 min para remover o residuo

de Tampéo de Lavagem

24. Descartar o tubo de lavagem de 2 mL e colocar a coluna em novo tubo para elui¢cdo
F. Eluicdo de DNA

25. Adicionar 40-50 pL de tampao de eluigdo ou agua estéril no centro da coluna

26. Incubar em temperatura ambiente por 2 min

27. Centrifugar a 10.000 rpm por 2 min, para eluicdo do DNA gendmico, coletado no microtubo.
28. Armazenar o gDNA eluido a 4 °C ou -20 °C.

29. Realizar a Eletroforeses e quantificar.
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https://www.cellco.com.br/

Atividade 2: Extracao de DNA plasmidial de bactérias em pequena escala: “Miniprep”

(Fast-n-Easy Plasmid Mini-Prep Kit, https://www.cellco.com.br/)

Procedimento:

A. Cultura bacteriana e Lise Celular:

1. Realizar a cultura de E.coli, contendo o plasmideo, em 5 mL de meio LB com antibi6tico, incubar por 12-18 h sob agitagéo a
37°C.

2. Posteriormente, colocar 1,5 mL da cultura em microtubo de 1,5 mL.

3. Centrifugar a 10.000 rpm em temperatura ambiente por 5 minutos e remover o sobrenadante.

4. Suspender o sedimento bacteriano com o meio restante agitando vigorosamente ou pipetando.

5. Adicione 300 ul de Tampao S1 (O Tampao S1 € um tampao de lise celular), misture por inversdo

B. Neutralizagao

6. Adicione 300 pl de Tampao de Neutralizagdo (contendo RNase A) a amostra e misture suavemente invertendo o tubo de 4 a 6
vezes (n&o agite em vortex).

7. Centrifugue a 10.000 rpm por 10 min a temperatura ambiente.

C. Ativacao da Coluna:

8. Coloque uma Coluna de Ligagdo em um tubo de coleta de 1,5-2 ml.

9. Adicione 100 ul de Tampao de Ativagao a Coluna de Ligagao.

10. Centrifugar a 10.000 rpm por 1 min

11. Descartar o filtrado

D. Carregamento da Coluna:

12. Aplicar o Recuperar o sobrenadante obtido na etapa 7 e aplicar na Coluna de Ligagao

13. Centrifugar a 10.000 rpm por 1 min

14. Descartar o filtrado

E. Lavagem da Coluna:

15. Aplicar 500 yl de Tampao de Lavagem (contendo Etanol) na Coluna de Ligagao.

16. Centrifugar a 10.000 rpm por 1 min

17. Descartar o filtrado

F. Eluicao

18. Coloque a Coluna de Ligagdo em um microtubo limpo de 1,5 mi

19. Eluir o DNA por adigdo de 50 uL de Tampé&o de Elui¢do ou agua destilada estéril ao centro da membrana da coluna.
20. Centrifugar os tubos a 10.000 rpm, temperatura ambiente, por 1 minuto, descartar a coluna, o DNA esta em solugéo.
21. Realizar a Eletroforeses e quantificar.


https://www.cellco.com.br/

Atividade 3: Extracao de proteinas de Levedura

Procedimento:

1. Realizar uma cultura de Saccharomyces cerevisiae em 5 mL de meio YPD por 12-18 h

sob agitacdo a 37°C. Colocar 1,5 mL da cultura em microtubos de 1,5 mL;

2. Centrifugar a cultura (10000 rpm/8 min, temperatura ambiente) e obtenha uma
quantidade adequada de massa celular ~200 ul;

. Suspender o precipitado em 250 pl de tampao de extracao;

4. Adicionar um volume equivalente a 100 ul de microesferas/perolas de vidro (tamanho

de 450 a 600 um);
5. Agitar em vortex por 20 min, em intervalos de 5 min, mantendo no gelo, velocidade

maxima;
6. Centrifugara 10.000 rom por 10 min, TA;
. Separar o sobrenadante do material sedimentado.
8. Realizar eletroforese em gel de SDS-PAGE, utilizando 20 uL do sobrenadante obtido.
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NucleoSpin® TriPrep procedure

homogenization
of sample

cell lysis

filtration of lysate
NucleoSpin® Filters

(¥ ez €1

bind DNA/RNA
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DNA purification RANA purification protein purification
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Aplicacao: Sequiéenciamento de DNA
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Endereco @ bkt e, nchi, nim. nib. gonef

National Center for Biotechnology Information
Mational Library of Medicine Mational Institutes of Heallh
Boaok

results of B LAS T

BLASTX 2.1.3 [Apr-11-2001]

Reference:

Altschul, Stephen F., Thomas L. Madden, Alejandro A, Sché&ffer,

Jinghui Zhang, Zhehg Zhang, Tebhh Miller, and David J. Lipwan (1997),
"Gapped BLAST and PSI-BLAST: a new generation of protein database search
program=", Nucleic Acids Res. 25:3359-3402.

RID: 989884248-13757-21712
Query= TRESTOSS57.fasta.screen.Contigl
(1142 letters)

Database: nr
687,743 sequences; 216,528,054 total letters

If you have any problems or guestiohns with the results of this search
please refer to the BLAST Fals

Taxonowy reports

Distribution of 210 Blast Hits on the Query Sequence

|M0usevaert0 show defline and scores. Click to show alignments

Color Key for RAlignnent. Scores
<40 0-50
1I ' ' ' ' ' ' ! ' ' ' ! ' 1 ' ' ! ' | '
o 250 500 750 1000
Soore E

Sequences producing significant alignments: (hits) WValue
gi| 5763068 | enb | CABE3336.1]  (4J249117) methyleitrate synthas... 446 e-124
il 10800928 | e | CAC12061.1] (AJ2096102) mitochondrial citrac... 352 4e-06
gi|7EETL33 |enb | CABTTE25.1]  (4J243204) citrate syathase [Asp... 349 Ee-0F
gi| 11268307 | pir| | T49379 citrate syhthase, mitochondrisl [dim... 348 Se-95
gi| 1705871 |sp|P51044| CIEY ASPNG CITRATE SYNTHASE, MITOCHCND... 346 3e-594
gi| 461744 sp | P34085| CISY NEUCE CITRATE SYNTHASE, MNITOCHOMDR... 346 3e-594
gi| 2493725 |sp | 000093 CISY EMENI CITRATE SYNTHASE, MITOCHCND... 346 4e-54



>TREST0554 (Contig)-Glycogen Synthase 5'3' Frame 1

gacgaggtcaaccagctgtgtcaattcatgtttgattactgtggcaagagccggcgtcaa
b g VvV N O L C ¢ F M F D Y C G K S R R Q
cgtatcaaccagagaaaccgtactgagcgactcagcgacctgcttgactggaagcgcatg
R I N Q R N R T E R L s D L L D W K R M
ggtatggagtatatcaaggcccgccagctcgcecctccgacgagcataccccaactegtte
G M E ¥ I K AR Q L A L R R A Y P N S F
cacggagacgaggaagaagaggagctggaggactttatccgtgggccggagcagaagatc
H G D E E E E E L E D F I R G P E QO K I
tccaggccattctcecgtececctggttcgectecgecgatcggactggcatgatgaccecctgga
s R P F S V P G S P R DR T G MM T P G
gactttgccagcttgcaggaagggcgagaaggcttgagcacggaggattacgttgcctgg
b A S L Q E G R E G L S T E D Y V A W
aagctgcctgaggaggaggaccccgaggagtatccecttctecgttgacccttcggacaaag
K . P E E E D P E E Y P F S L T L R T K
cagcccggccctgtgagecccagagactcaggceccactctcaacggtaactaaaagaactta

Q p G P V S P E T Q0 A T L N G N - K N L
gcaaatcaaggcgtttttttctcaaggtagcatccatttgcgtccacagccagcattgecg
AN Q G V F F S R - H P F A S T A S I A
tcggatcggggacgttgtacgtgtgatttctcgttcgtgtcgaatctatgatatatggtt
s b R G R C T CD PFFF S F V S N L - Y M V
tttgtctcttccaggactgcgtccgaggtgccatgggagtagcaggttgggtaaaggtgg
F V S S R T A S E V P W E - QO V G - R W

gacaggagaaggaaaccaggcggaaaagaaaaggcgcgggttatt
b R R R K P G G K E K A R V I



Aplicacao: Bibliotecas de DNA
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Aplicagiio: Bibliotecas de RNA @

A typical RNA-seq workflow.

1)

2)
3)

4)

S)

6)

7)
8)
9)

Experimental design definition of qualitative and
quantitative goals. Differential gene expression
among different conditions is exemplified;

Sample selection, RNA extraction and elimination
of contaminants such as genomic DNA;
Assessment of RNA integrity; (4-6) RNA
enrichment.

mRNA enrichment using magnetic or cellulose
beads coated with oligo(dT) molecules or oligo(dT)
priming;

mRNA enrichment through rRNA depletion with
conserved probes or Selective Depletion of
abundant RNA (SDRNA);

Small RNA size-selection through electrophoresis
or based on solid phase extraction; (7-9) cDNA
single/double strand synthesis.

cDNA synthesis followed by fragmentation;
mRNA fragmentation followed by cDNA synthesis;
cDNA synthesis for small RNA without
fragmentation;

10) Adapters ligation;
11) Library quantification and
12) Library sequencing with NGS technology.

https://www.intechopen.com/chapters/55603
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Complete Chemical Synthesis, Assembly, and Cloning

of a Mycoplasma genitalium Genome

DAMIEL G. GIESON, GWYNEDD A. BENDERS, CYNTHIA ANDREWS-PFANNKOCH, EVGENIYA A. DENISOVA, HOLLY BADEN-TILLSON, JAYSHREE ZAVERI, TIMOTHY B. STOCKWELL,

ANUSHKA EROWNLEY, DAVID W. THOMAS. [.] HAMILTON 0. SMITH +8 authors Authors Info & Affiliations
SCIENCE - 20 Feb 2008 - Vol319 lssue 5867 - pp. 12151220 - DOL 10.1126/science 1151721
¥ 2 99 800 A I

We have synthesized a 582,970-base pair Mycoplasma genitalium genome. This
synthetic genome, named M. genitalium JCVI-1.0, contains all the genes of wild-
type M. genitalium G37 except MG408, which was disrupted by an antibiotic marker
to block pathogenicity and to allow for selection. To identify the genome as syn-
thetic, we inserted “watermarks” at intergenic sites known to tolerate transposon
insertions. Overlapping “cassettes” of 5 to 7 kilobases (kb), assembled from chemi-
cally synthesized oligonucleotides, were joined by in vitro recombination to pro-
duce intermediate assemblies of approximately 24 kb, 72 kb (“1/8 genome”), and
144 kb (*1/4 genome™), which were all cloned as bacterial artificial chromosomes
in Escherichia coli. Most of these intermediate clones were sequenced, and clones
of all four 1/4 genomes with the correct sequence were identified. The complete
synthetic genome was assembled by transformation-associated recombination
cloning in the yeast Saccharomyces cerevisiae, then isolated and sequenced. A clone
with the correct sequence was identified. The methods described here will be gen-
erally useful for constructing large DNA molecules from chemically synthesized
pieces and also from combinations of natural and synthetic DNA segments.
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Creation of a Bacterial Cell Controlled by a Chemically
Synthesized Genome

DANIEL G. GIESOM, JOHN 1. GLASS, CARDLE LARTIGUE, VLADIMIR M. NOSKOV, RAY-YUAN CHUANG, MIKKEL A. ALGIRE, GWYNEDD A. BENDERS, MICHAEL G. MONTAGUE, LI MA,

MOMNZIA M. MODDIE, CHUCK MERRYMAM, SANJAY VASHEE, RADHA KRISHNAKUMAR, NACYRA ASSAD-GARCILA, CYNTHIA ANDREWS-PFANNKOCH, EVGENIYA A. DENISOVA,

LEI YOUMG. ZHI-QING QI THOMAS H. SEGALL-SHAPIRD, CHRISTOPHER H. CALVEY, PRASHANTH P PARMAR, CLYDE A. HUTCHISOM. Ill. HAMILTON Q. SMITH,

AMD J. CRAIG VEMTER Authors Info & Affiliations

SCIENCE - 2 Jul 2010 - Vol 329, lssue 5987 - pp. 52-36 - DO 10.1126/science. 1190719
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Let There Be Life @
~

The DNA sequence information from thousands of genomes is stored digitally as

ones and zeros in computer memory. Now, Gibson et al. (p. 52, published online ©

20 May; see the cover; see the Policy Forum by Cho and Relman) have brought to- P

gether technologies from the past 15 years to start from digital information on the

genome of Mycoplasma mycoides to chemically synthesize the genomic DNA as L

segments that could then be assembled in yeast and transplanted into the cyto- T

plasm of another organism. A number of methods were also incorporated to facili- y

tate testing and error correction of the synthetic genome segments. The trans-
planted genome became established in the recipient cell, replacing the recipient
genome, which was lost from the cell. The reconstituted cells were able to replicate
and form colonies, providing a proof-of-principle for future developments in syn-
thetic biology.
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Fig. 1 The assembly of a synthetic M. mycoides genome in yeast. A synthetic M. mycoides genome was as-
sembled from 1078 overlapping DNA cassettes in three steps. In the first step, 1080-bp cassettes (orange
arrows), produced from overlapping synthetic oligonucleotides, were recombined in sets of 10 to produce
109 ~10-kb assemblies (blue arrows). These were then recombined in sets of 10 to produce 11 ~100-kb as-
semblies (green arrows). In the final stage of assembly, these 11 fragments were recombined into the com-
plete genome (red circle). With the exception of two constructs that were enzymatically pieced together in
vitro (27) (white arrows), assemblies were carried out by in vivo homologous recombination in yeast. Major
variations from the natural genome are shown as yellow circles. These include four watermarked regions
(WM1 to WM4), a 4-kb region that was intentionally deleted (94D), and elements for growth in yeast and
genome transplantation. In addition, there are 20 locations with nucleotide polymorphisms (asterisks).
Coordinates of the genome are relative to the first nucleotide of the natural M. mycoides sequence. The de-
BSSH | I signed sequence is 1,077,947 bp. The locations of the Asc | and BssH Il restriction sites are shown
Cassettes 1 and 800-810 were unnecessary and removed from the assembly strategy (17). Cassette 2 over-
laps cassette 1104, and cassette 799 overlaps cassette 811

BssH I
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