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Transformation of  E. coli by the method of CaCl2  
 

• LB culture media  (10 ml) was inoculated with E. coli Top10 strain for transformation 
and it was cultivated until exponential phase (45 to 60 min). Afterwards, the culture 
is transferred to ice where it remains for 10 min. The cells where harvested by 
centrifugation (5000 rpm for 15 minutes at 4ºC),  the recovered cells were 
resuspended in 5 ml of cold CaCl2 100 mM, and it was transferred to ice for 20 min. 
After another centrifugation (described previously) the recovered cells were 
resuspended in 600 µL of cold CaCl2 100 mM, and they were transferred to ice for 1 
to 24 hrs (preferably 6 hrs). 

• An aliquot (600 µL) of the cell preparation was transferred to a microcentifuge tube, 
and the plasmid (20-50 ng) was added to the cell preparation. The reaction was 
incubated in ice for 15 minutes and then it was transferred 2 minutes to a bath at 
42ºC for the heat shock. After that, the tube was placed in ice for 2 minutes, Lb 
fresh medium was added, and it was incubated at 37ºC for 1h for it’s recuperation.  

• The cells were harvested by centrifugation (1400 rpm for 1 minute), almost all the 
supernatant was discarded, the remaining medium (aprox. 200 µL) was used for the 
resuspension of the cell package, and for its cultivation in selective medium 



PRODUCTION competent cells of E. COLI. (Rubidium cells).  
INVITROGEN 

 
This protocol is used for strains of E. COLI MC1061/P3, HB101, XS127, Top 10, Top 10F ', DH5a and Top 

10F' / P3. 
 
1. Incubate overnight at 37 °C 125ml flask with 25ml of LB medium and 10 ul of the strain interest.- 
2. Place in a 1L flask 500 ml of SOB medium liquid, add bacteria flood incubate at 37 ° C in agitation 

(200 rpm) until the OD 550. This between 0500 and 0550 (this occurs approximately 2 hours of 
placing the inoculum). 

3. Transfer culture to 500 ml centrifuge bottles and incubate on ice for 30 minutes. 
4. Centrifuge at 2500rpm at 4 ° C for 15 minutes. 
5. Remove the supernatant carefully to each bottle and the pellets resuspended in 20ml of the 

RF1 cold solution (100 mM RbCl, 50 mM MnCl 4H2O, 30 mM potassium acetate, 10 mM 
of CaCl2.2 H2O, 15% (w / v) redistilled glycerol, adjust pH to 5.8 with 0.2M acetic acid, 
sterilized by filtration with filter 0.22μM) * Let stand for 15min at 4°C. 

6. Centrifuge at 2500 rpm for 12 min at 4°C. 
7. Remove the supernatant carefully to each bottle and resuspend the pellet in 2.0ml of RF2 cold 

solution (100mM RbCl, 10mM MOPS, 75 mM of CaCl2 H2O, 15% (w / v) redistilled glycerol, adjust 
pH to 6.8 with 0.2M acetic acid, sterilized by filtration with filter 0.2μM) let stand for 15 min at 4°C. 

8. Prepare 6-cell 80μl aliquots in 1.5ml tubes. Immediately frozen in dry ice or nitrogen. 
-Store the cells at -80 °C. 
 

Important: In steps 3 to 6  the cells should be maintained as long as possible in  ice. 
* For strains HB101 let stand in ice for 2 hours. 

  
 



Electroporation 
 

• The electroporation cells need to be cooled in ice previously. One 
aliquot of 200 ul of competent cells was mixed with 20 µL of DNA, 
and the mix was transferred to a electroporation cell (said 
electroporation cell consist of a bucket or cell made of plastic 
integrated by two aluminum electrodes at its sides). A pulse of 1.8 
kV was given with a resistance (R=180-200 Ω), 800 µL of LB media 
were added immediately and te raction was mixed several times. 
The cell’s suspension was transferred to a test tube, and it was 
incubated at 37ºC for it’s recuperation for 1 hour. The cells were 
collected by centrifugation (5000 rpm) for 5 minutes, the 
supernatant was discarded by decantation, and the cellular package 
was resuspended in the remaining Lb media. The final mix of cells 
was harvested in petri dishes with LB agar and the correspondent 
antibiotic for the colony selection. 
 



Plasmid purification with the method of boiled minipreparations  

An overnight culture with 3 mL of E. Coli strain with the wanted plasmid was recuperated 
by centrifugation (14 000 rpm). The supernatant was discarded by decantation trying to 
leave a small volume, which is going to be used for resuspending the cells with vigorous 
agitation. After having a homogenous mix, 300 µL of STET (8% sucrose, 50 mM EDTA pH 
8.0, and 50 mM Tris-HCl pH 8.0), and 30 µL of lysozyme (10 mg/mL) were added to the cell 
suspension. The mixture was shaked vigorously from 2 to 3 minutes, and it was left for 5 
minutes at room temperature. The preparation was boiled for 45 sec and centrifuged (14 
000 rpm) for 10 min. The supernatant (the one of the centrifugation for 10 min) was placed 
into a clean microcentrifuge tube, and the plasmids were precipitated by adding 500 µL of 
isopropanol. This mixture was shaked vigorously, and it was left 30 min in ice for it’s 
precipitation; thereafter, the mix is centrifuged (14 000 rpm) for 30 min under a cool 
environment. The cell pellet was washed with ethanol (70%), and it was vacuum dried; 
finally, the pellet was resuspended wit sterile milliQ water (30-50  µL), and there were used 
3 µL of the minipreparation for its analysis in an agarose gel (1%) 

 



Plasmid Miniprep Kit 
1. Add 600 µl of bacterial culture grown in LB medium to a 1.5 ml microcentrifuge  

tube.  
2. Add 100 µl of 7X Lysis Buffer (Blue)  and mix by inverting the tube 4-6 times. Proceed 

to step 3 within 2 minutes.  
3. Add 350 µl of cold Neutralization Buffer (Yellow) and mix thoroughly.  The sample will 

turn yellow when the neutralization is complete and a yellowish precipitate will form.  
Invert the sample an additional 2-3 times to ensure  complete neutralization. 

4. Centrifuge at 11,000 – 16,000 x g for 2-4 minutes.  
5. Transfer the supernatant (~900 µl) into the provided Zymo-Spin IIN column.  Avoid 

disturbing the cell debris pellet.  
6. Place the column into a Collection Tube and centrifuge for 15 seconds.  
7. Discard the flow-through and place the column back into the same Collection Tube.  
8. Add 200 µl of Endo-Wash Buffer to the column.  Centrifuge for 30 seconds.   It is not 

necessary to empty the collection tube. 
9. Add 400 µl of Zyppy Wash Buffer to the column.  Centrifuge for 1 minute.  
10. Transfer the column into a clean 1.5 ml microcentrifuge tube then add 30 µl of 

Zyppy™ Elution Buffer  directly to the column matrix and let stand for one  minute at 
room temperature.  

11.  Centrifuge for 30 seconds to elute the plasmid DNA. 



Column plasmid purification (Tip 20) (QIAGEN) 
Note: Before starting, put the buffer P1 and P3 on ice. 
1. A culture media (30 mL of LB+antibiotic) was inoculated and incubated overnight at 37ºC with 

constant agitation. 
2. Centrifuge (3000-5000 rpm) the culture for 15 min at 4ºC 
3. Resuspend the pellet in 3 mL of buffer P1 and shake vigorously until complete resuspension. 
4. Add 3 mL of buffer 2 and mix by inversion 10 times 
5. Add 3 mL of buffer 3, mix immediately and incubate it in ice for 15 min 
6. Centrifuge (1400 rpm) for 30 min 
7. Recover supernatant in a clean tube and add 9 mL of isopropanol, shake vigorously, and left it in ice 

for 30 min 
8. Centrifuge (1400 rpm) for 30 min, discard supernatant, and resuspend the pellet with 1 mL of QBT 
9. Place the QIAGEN-Tip 20 column in a collar/support and collocate them on top of a test tube of 15 

mL, add the QBT-pellet solution, and let it fall down by gravity. 
10. Wash the column with buffer QC 3 times (1 mL per wash) and discard supernatant 
11. Place an eppendorf and elute the column with the plasmid with 0.8 mL of buffer QF. 
12. Precipitate the DNA with 500 µl of isopropanol, shake vigorously, and let it stand for 30 min in ice 
13. Centrifuge (14 000 rpm) for 30 min at 4ªC 
14. Discard the supernatant, wash the pellet with ethanol (70%), and let it dry 
15. Resuspend with 50 µl of general reaction water 

 



• Digestiones 

We used Fermentas restricción enzyme protocol. 

• Single Digestion: 

Restriction Enzyme Reaction Mix 

 

 

 

 
• Double Digest 

  

 

For 20 µl of reaction 

Enzyme EcoRI XbaI SpeI PstI 

10X Buffer Buffer Eco 2 µl Buffer Tango 

2 µl 

Buffer Tango 

2 µl 

Buffer O 

 2 µl 

DNA <1 μg 

1-3 µl 

<1 μg 

1-3 µl 

<1 μg 

1-3 µl 

<1 μg 

1-3 µl 

Distiled water  To 20 µl To 20 µl To 20 µl To 20 µl 

Temperature  37°C 37°C 37°C 37°C 

Time All night All night All night All night 

For 20 µl of reaction 

Enzyme EP XP SP ES 

10X Buffer Buffer O 2 µl Buffer Tango 

2 µl 

Buffer Tango 

2 µl 

1. Buffer Eco with EcoR 2 µl 

2. Incubate 37°C 2h 

3. Inactivate EcoRI 65°C 20 min 

4. Dialyzed 15 min, with a 

nitrocellulose membrane 

5. Digest with SpeI 37°C 2h 2 µl 

DNA <1 μg 

1-3 µl 

<1 μg 

1-3 µl 

<1 μg 

1-3 µl 

<1 μg 

1-3 µl 

Distiled water  To 20 µl To 20 µl To 10 µl To 20 µl 

Temperature  37°C 37°C 37°C 37°C 

Time All night All night All night See above 



Gel DNA Recovery Kit 
1. Excise the DNA fragment from the agarose gel using a razor blade, 

scalpel or other  device and transfer it into a 1.5 ml microcentrifuge 
tube. 

2. Add 3 volumes of ADB to each volume of agarose excised from the 
gel 

3. Incubate at 37-55 °C for 5-10 minutes until the gel slice is 
completely dissolved 

4. Transfer the melted agarose solution to a Zymo-Spin™ Column in a 
Collection Tube. 

5. Centrifuge for 30-60 seconds.  Discard the flow-through  
6. Add 200 µl of DNA Wash Buffer to the column and centrifuge for 30 

seconds.  Discard the flow-through.  Repeat the wash step. 
7. Add ≥ 6 µl DNA Elution Buffer or water directly to the column  

matrix. Place  column into a 1.5 ml tube and centrifuge for 30-60 
seconds to elute DNA 



• Ligation  

We used T4 DNA Ligase 

• Invitrogen 

 Invitroge T4 DNA ligase 

5X Ligase 

Reaction Buffer 

4 µl 

Insert: Vector 

Molar  

3:1 

T4 DNA Ligase  1 µl 

Distiled water  To 20 µl 

Temperature  14°C 

Time 12-16h 

Fermentas T4 DNA ligase 

10X Ligase 

Reaction Buffer 

2 µl 

Insert: Vector 

Molar  

3:1 

T4 DNA Ligase  1 µl 

Distiled water  To 20 µl 

Temperature  14°C 

Time 12-16h 


