Klonovani ve vektorech rady pUC

UVOD:

Plazmidovy vektor pBluescript M13+

Jednim z bézné pouzivanych vektort pro klonovani v E. coli je bakterialni plazmidovy vektor
pBluescript (viz obr. 1). Jeho polylinker (obsahuje cilova mista pro 16 restrikénich
endonukledz) je umistén v Casti genu lacZ kodujici proximalni ¢ast polypeptidu beta-
galaktoziddzy, coz umoziuje pouzit k odliSeni rekombinantnich a nerekombinacnich
plazmidi alfa-komplementace. Gen pro rezistenci k ampicilinu je vyuzivan pro selekci
transformant.

Jako hostitelské kmeny pro tento plazmidovy vektor jsou pouzivany kmeny E. coli. Pro
klonovaci experimenty je nutné pouzit kment, které jsou schopny alfa-komplementace (tj.
nesouci mutaci lacZ M15), napft. E. coli DH5a, JM83, IM101, NM522 aj.
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5' GTAAAACGACGGC CAG TGAATT GTAATA CGACTC ACT ATAGGE CGAATT
3' CATT TTGCTGCCG GTC ACT TAA CAT TAT GCT GAG TGA TAT CCC GCT TAA
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GGG TAC CGE GCC CCC CCT CGA GGT CGACGGE TAT CGATAA GCT TGA TAT CGAATT CCT GCAGCC CGG GGG ATC CAC TAG TTC TAG AGC GGC CGC CAC CGC GGT GGA GCT Cca
CCC ATG GOC CE6 GGE GEAGCT CCA GCT GCC ATA GOTATT CGAACT ATA GOT TAA GGR CET CGG GCC COC TAG GTE ATC ARG ATC TCE COG GOG GTE GCG CCA CCT COAGET
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GCT TTT GTT CCCTTT AGT GAG GGT TAATTC CGA GCT TGE CGT AAT CAT GGT CAT AGC TGT TTCCTG 37
CGA AAA CAAGGG ARATCACTC CCARATT ARG GCT CGAACC GCATTAGTA CCAGTA TCGACA AAG GAC 57
—
T3 tamscrptionstan T3 pomoter W3 /pUC reverse sequencing primer -2G), 17-mer

Ser lys Asn Gly Lys Thr Leu Thr Leu Glu Ser Ser Pro Thr lle Met Thr Met

Obrazek 1. Mapa vektrou pBluescript Il SK/KS (-)



NasStépeni vektoru restrikéni endonukleazou

2 ng DNA vektoru pBluescript nastépime v objemu 20 pl reakéni smési prisluSnou RE (2
hod).

2 ul reakéni sméesi naneseme na agarozovy gel a zkontrolujeme, zda je naStépeni vektoru
uplné.

K reak¢ni smési ptidame 30 ul TE pufru a provedeme purifikaci DNA (viz tloha €. 5).
Nakonec DNA rozpustime v 10 pl TE pufru a ulozime pii -20°C.

Priprava cizorodé DNA pro klonovani ve vektoru pBluescript

Jako cizorodou DNA Ize pro klonovani pouzijeme PCR produkt $t€peny piisluSnou restrik¢ni
endonukledzou, jejiz St€épné misto se nachazi v polylinkeru (velikost restrik¢nich fragmentd,
které 1ze naklonovat je max. asi 10 kbp).

K naklonovéani 1ze pouzit DNA, ktera byla §tépena bud’ jednou RE, nebo dvéma riznymi RE

- v tomto piipad¢ dojde k tzv. orientovaném zaclenéni restrikéniho fragmentu do vektoru, coz
ma fadu vyhod, napf. umoziuje restrikéni mapovani a sekvencovani z definované¢ho konce.
Pouziti DNA $tépené dvéma enzymy zabranuje jeji cirkularizaci a zvySuje pravdépodobnost
vzniku rekombinantnich plazmid pfi ligaci vektorové a cizorodé DNA.

Pristroje: vaha, DRY blok, vortex, skalpel, nerezova $pachtle, etanol na, bryle, §tit
Chemikalie: QIAGEN kit, nanaseci pufr, marker 2-log, T4 ligaza + pufr
POSTUP PRACE - Piiprava vektoru a inzertu pro klonovani

1. Ve sterilni Eppendorfové zkumavce ptipravte restrikéni $tépeni vektoru ainzertu s
pouzitim restrikénich endonukleaz EcoRI a BamHI (viz. Cviceni 2)
Vektor: pBluescript SK-
Inzert: 500 bp fragment genu hsp60 (60 kDa chaperonin S. aureus)
Objem smési: 50 ul

2. Stépéni provadgjte 2 hodiny pti 37 °C a reakci zastavte piidanim 0.8 pl 0.5M EDTA.
3. Provedte elektroforézu vzorki DNA na agarézovém gelu (viz Cviceni 3)
4. Agar6zovy gel obarvéte ethidiumbromidem..

Tato ¢ast ulohy (body 1-4) bude pFedem piipravena vyucujicim.

5. Fragmenty DNA vyfiznéte skalpelem z agar6zového gelu a DNA vycistéte s pouZitim
kitu QIAquick gel extraction kit (Navod viz nize).



QlAquick Gel Extraction Kit Protocol

using a microcentrifuge

This protocol is designed to extract and purify DNA of 70 bp to 10 kb from standard or
low-melt agarose gels in TAE or TBE buffer. Up to 400 mg agarose can be processed per spin
column. This kit can also be used for DNA cleanup from enzymatic reactions (see page 8).
For DNA cleanup from enzymatic reactions using this protocol, add 3 volumes of Buffer
QG and 1 volume of isopropancl to the reaction, mix, and proceed with step 6 of the
protocol. Alternatively, use the new MinElute Reaction Cleanup Kit.

Motes:

The yellow color of Butfer QG indicates a pH <7.5.
Add ethanol [94-100%) to Buffer PE before use [see boftle label for volume).
Isopropanol (100%] and a heating block or water bath at 50°C are required.

All centrifugation steps are carried out at 210,000 x g (~13,000 rpm) in a
conventional tabletop microcentrifuge.

* 3 M sodium acetate, pH 5.0, may be necessary.
1. Excise the DNA fragment from the agarose gel with a clean, sharp scalpel.

Minimize the size of the gel slice by removing exira agarose.

2.  Weigh the gel slice in a colorless tube. Add 3 volumes of Buffer QG to 1 volume of
gel (100 mg ~ 100 pl).
For example, add 300 pl of Buffer QG to each 100 mg of gel. For >2% agarose
gels, add 6 volumes of Buffer QG. The maximum amount of gel slice per QlAquick
column is 400 mg; for gel slices =400 mg use more than one GlAquick column.

3.  Incubate at 50°C for 10 min (or until the gel slice has completely dissolved). To help
dissolve gel, mix by vortexing the tube every 2-3 min during the incubation.
IMPORTANT: Solubilize agarose completely. For =2% gels, increase incubation time.

4.  After the gel slice has dissolved completely, check that the color of the mixture is
yellow (similar to Buffer QG without dissolved agarose).
If the color of the mixture is orange or violet, add 10 pl of 3 M sodium acetate,
pH 5.0, and mix. The color of the mixture will turn to yellow.
The adsorption of DNA to the QlAquick membrane is efficient only at pH <7.5.
Buffer QG confains a pH indicator which is yellow at pH <7.5 and orange or violet at
higher pH, allowing easy determination of the optimal pH for DNA binding.

5.  Add 1 gel volume of isopropanol to the sample and mix.

For example, if the agarose gel slice is 100 mg, add 100 pl isopropancl. This step
increases the yield of DNA fragments <500 bp and >4 kb. For DNA fragments
between 500 bp and 4 kb, addition of isopropancl has no effect on yield.
Do not cenfrifuge the sample at this stage.



10.

12.
13.

Place a QlAquick spin column in a provided 2 ml collection tube.

To bind DNA, apply the sample to the QlAquick column, and cenfrifuge for 1 min.
The maximum volume of the column reservoir is 800 pl. For sample volumes of more
than 800 pl, simply load and spin again.

Discard flow-through and place QlAquick column back in the same collection tube.
Collection tubes are rewsed to reduce plastic waste.

[Optional): Add 0.5 ml of Buffer QG to QlAquick column and centrifuge for 1 min.

This step will remove all traces of agarose. It is only required when the DMNA will
subsequently be used for direct sequencing, in vitro transcription or microinjection.

To wash, add 0.75 ml of Buffer PE to QlAquick column and centrifuge for 1 min.
Note: If the DNA will be used for salt sensitive applications, such as bluntend ligation
and direct sequencing, let the column stand 2-5 min after addition of Buffer PE,
before centrifuging.

Discard the flow-through and centrifuge the QlAquick column for an additional 1 min
at =10,000 x g (~13,000 rpm).

IMPORTANT: Residual ethanol from Buffer PE will not be completely removed unless
the flowthrough is discarded before this additional centrifugation.

Place QlAquick column into a cdean 1.5 ml microcentrifuge tube.

To elute DNA, add 50 pl of Buffer EB {10 mM Tris-Cl, pH 8.5) or Hy0 to the center of the
QlAquick membrane and centrifuge the column for 1 min at maximum speed. Alter-
natively, for increased DNA concentration, add 30 pl elution buffer to the center of the
QlAquick membrane, let the column stand for 1 min, and then centrifuge for 1 min.

IMPORTANT: Ensure that the elution buffer is dispensed directly onto the QlAquick

membrane for complete elution of bound DNA. The average eluate volume is 48 pl
from 50 pl elution buffer volume, and 28 pl from 30 pl.

Elution efficiency is dependent on pH. The maximum elution efficiency is achieved
between pH 7.0 and 8.5. When using water, make sure that the pH value is within
this range, and store DNA at ~20°C as DNA may degrade in the absence of a
buffering agent. The purified DNA can also be eluted in TE (10 mM Tris-Cl, 1 mM
EDTA, pH 8.0), but the EDTA may inhibit subsequent enzymatic reactions.



POSTUP PRACE - Piiprava ligaénich smési

1. Piipravte 2 liga¢ni smési obsahujici poméry vektorové a cizorodé DNA 1:1 a 1:3. Kazda

smés se pripravuje ve finalnim objemu 20 ul a obsahuje :
- 100-500 ng vektorové DNA

- 100-500 ng cizorodé DNA
- destilovanou sterilni vodu

2. Smeés zahtfejeme 5 minut na 45°C - dojde k rozvolnéni koheznich koncti. Zchladime na

4°C.
3. Pfidame:
- 2 ul 10x liga¢niho pufru

- 0,1 Weissovy jednotky T4-DNA-ligazy

4. Po promichani inkubujte 4 hod pii pokojové teploté.

Ligace 1 (20 ul)

Ligace 2 (20 ul)

Voda

T4 DNA ligazovy pufr (10x)

T4 DNA ligaza

Vektor

Inzert




