
Date: 2017-10-10 
Operators: Juliette and Alexis 

 
 

Gel Extraction QIAGEN kit: QIAquick Gel Extraction Kit: 
 

DNA 
fragment 

Gel (g) Gel (mg) 3 gel =  
Buffer QG 
(µl) 

1 gel =  
Isopropanol 
(µl) 

pSB1C3 (1) 0.356 356 1 068 356 
pSB1C3 (2) 0.214 214 642 214 

S1 X-B 0.373 373 1 119 373 
S1 E-P 0.384 384 1158 384 

 
 

1. Weigh the gel slice in a colorless tube. Add 3 volumes of Buffer QG to 1 volume gel 
(100 mg gel = 100 µl). The maximum amount of gel per spin column is 400 mg.  

2. Incubate at 50 °C for 10 min (or until the gel slice has completely dissolved). Vortex 
the tube every 2-3 min to help dissolve the gel. 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 µl 3 

M sodium acetate, pH 5.0, and mix. The mixture turns yellow.  
3. Add 1 gel volume isopropanol to the sample and mix.  

4. Place a QIAquick spin column in a provided 2 ml collection tube. To bind DNA, apply 
the sample to the QIAquick column and centrifuge at 16 100 x g for 1 min or until all 

the samples have passed through the column. Discard flow-through and place the 
QIAquick column back into the same tube. For sample volumes of > 750 µl, load and 

spin again.  
5. To wash, add 750 µl buffer PE to QIAquick column and centrifuge for 1 min at 16 100 

x g. Discard flow-through and place the QIAquick column back into the same tube.  
6. Centrifuge the QIAquick column in the provided 2 ml collection tube again for 1 min 

at 16 100 x g to remove residual wash buffer.  
7. Place QIAquick column into a clean 1.5 ml microcentrifuge tube.  

8. To elute DNA, add 50 µl buffer EB (Tris-Cl 10 mM, pH 8.5) or water or TE0.1 to the 
center of the QIAquick membrane, let the column stand for 5 minutes, and the 
centrifuge for 1 minute at 16 100 x g.  

9. Measure DNA concentrations by Nanodrop or UV5 spectrophotometer.  
 

Sample of: S1 X-B 

Concentrations (ng/µl) 

Average concentration (ng/µl) of: 

1.7 µl 
1.9 ng/µl  

1.5 ng/µl 

 

 

 
Sample of: S1 E-P 

Concentrations (ng/µl) 
Average concentration (ng/µl) of: 

2.4 µl 



2.2 ng/µl  
2.5 ng/µl 

 
 

Sample of: pSB1C3 (1) 

Concentrations (ng/µl) 

Average concentration (ng/µl) of: 

3.4 µl 
3.7 ng/µl  

3.0 ng/µl 
 

 
Sample of: pSB1C3 (2) 

Concentrations (ng/µl) 

Average concentration (ng/µl) of: 

1.3 µl 
1.4 ng/µl  

1.2 ng/µl 
 

 
Both the plasmid backbones and the inserts have been previously dephosphorylated. 

Therefore, this operation is immediately followed by the ligation of the inserts E1_1, E1_2, 
E2, E3, E4 S1 (digested by E-P) in the backbone pSB1C3. (cf 10-10 Ligation in the pSB1C3) 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 

 
 
 

 
 
 
 

 
 
 
 



Date: 2017/10/10 
Operators: Juliette Langlais and Alexis Cantalice 

 
Ligation of plasmid with DNA insert 

 
Equipment:  

- T4 DNA Ligase Reaction Buffer 10X (stored at -20°C) 
- T4 DNA Ligase (stored at -20°C) 

- Vector DNA, see below (stored at -20°C) 
- Inserts DNA, see below (stored at -20°C) 

- Nuclease-free water 
- Pipette p10, p20, p200, p1000 and associated cones 
- Microcentrifuge Eppendorf tubes (1.5 ml) 

 
Vector DNA: pSB1C3, 2070 bp 
Inserts DNA: (bp) 
 

E1_1 E1_2 E2 E3 E4 S1 
1534 762 924 1108 1183 997 

 
 

Insert DNA 
For each one of the insert : 

M(Insert DNA : ………….) = 660 x ………….. = …………… g/mol (Average bp mass = 660 g/mol)  
n(Insert DNA : …………..) = ….. mol 

m(Insert DNA : ………….) = n x M = ………… x ………… g = …………… ng  
DNA 
insert 

M (g/mol) n (mol) M (ng) Concentration 
(ng/ µl) 

Volume to 
sample (µl) : 

X 

E1_1 1 012 440 6x10-14 61 2.80 22 

E1_2 507 540 6x10-14 30.5 2.09 15 

E2 636 240 6x10-14 38 1.7 23 

E3 731 280 6x10-14 44 2.59 17 

E4 780 780 6x10-14 47 2.24 21 

S1 658 020 6x10-14 39 2.4 17 

 
 
Vector DNA: 
M(Vector DNA dp : pSB1C3) = 660 x 2070 = 1 366 200 g/mol 

n(Vector DNA dp : pSB1C3) = 2x10-14 mol 
m(Vector DNA dp : pSB1C3) = n x M = 2x10-14 x 1 366 200 g = 27 ng 

Concentration of Vector DNA (1) : 3.4 n/µl 
3.4 ng 1 µl 

27 ng 8 µl 



 

Concentration of Vector DNA (2) : 1.3 n/µl 

1.3 ng 1 µl 
27 ng 21 µl 

 

 
Protocol:  

1) Set up the following reaction in a microcentrifuge tube on ice.  
2)  

 
Mix for a ratio 1:3 

T4 DNA Ligase reaction buffer (10X) 2 µl 
Vector DNA (2070 bp) Cc (1) 8 µl = 0.02 pmol for E1_1, E2, E3, E4 

Cc (2) 21 µl = 0.02 pmol for E1_2 

Inserts DNA X µl = 0.06 pmol (see above column volume 
to sample) 

T4 DNA Ligase 1 µl 

Since the volumes exceed already 20 µl, no water is added. 
 

The T4 DNA Ligase reaction buffer should be thawed.  
T4 DNA Ligase should be added last.  

 
3) Gently mix the reaction by pipetting up and down and microcentrifuge briefly.  

4) For cohesive (sticky) ends, incubate at 16°C overnight or room temperature for 10 
min.  

5) Heat inactivate at 65°C for 10 min. 
6) Chill on ice and transform 1-5 µl of the reaction into 50 µl competent cells.  

 
 

 
 

 
 

 
 
 
 
 
 
 
 
 

 
 

 
 

 



DATE : 2017-10-10 
Operators: Alexis and Juliette 

 
Protocol for Bacteria Transformation: 

  
Aim: Transform competent bacteria with plasmids 

 
Equipment:  

- 500 µL tube of competent bacteria (competent cells stored at -80°C) : DH5α 
- Plasmid to transform 

- 1.5 mL Eppendorf tubes 
- P1000, P200, P10 pipettes + paired cones 
- Petri dishes with LB agar/CAM for chloramphenicol  Petri dishes (LB/CAM)  
- 42°C water-bath 
- Incubator 37°C with or without a stirrer/agitator 
- Sterile rake/scraper/comb 
- Timer 

 
Plasmid transformed 

- pSB1C3.E1_1 
- pSB1C3.E1_2 

- pSB1C3.E2 
- pSB1C3.E3 

- pSB1C3.E4 
- pSB1C3.S1 

 
 

Protocol:  
Competent cells are extremely sensitive; all manipulations must take place on ice; always 

handle the tubes on ice. 
You must operate in the vicinity of the Bunsen burner when manipulating bacterial cultures.  

Name the tubes with the transformed cells: Cell type/name, plasmid (vector and 
composition) initials of the operator: First Name/Last Name, date. 

 
1. Split the tube of competent cells: DH5α in aliquots of 50 µl, in 1.5 Eppendorf tubes 

placed on ice.  
For maximum competency:  

2. Add 1µl of β-mercapto-ethanol only to subcloning grade competent cells DH5 
3. Mix by gently tapping the bottom of the tubes. 
4. Add ………   µl = …….. ng of plasmid…………… to transform. 

Add a volume: (µl) A mass: (ng) Of plasmid to transform: 

5 13,3333333 pSB1C3.E1_1 

5 7,37179487 pSB1C3.E1_2 

5 9,55882353 pSB1C3.E2 
5 12,6785714 pSB1C3.E3 

5 11,5625 pSB1C3.E4 

5 11,7857143 pSB1C3.S1 



 
5. Mix by gently tapping the bottom of the tubes.  

6. Let it rest for 30 minutes on ice.  
 

In the meantime, check that the water-bath is at 42°C, and place the SOC media at 37°C for 
warming. 

 
7. Put the tubes in the floats. 

8. Place the floats in the 42°C water-bath for 40 seconds, then remove the floats 
quickly.  

9. Place the tubes on ice for 3 minutes. 
10. Add 650 µl of SOC media per tube. 
11. Incubate and mix the tubes at 150 rpm at 37°C for 40 minutes.  
 

In the meantime, place the labelled LB/CAM petri dishes at 37°C.  
 

12. Generate 2 petri dishes with each tube: one dish containing 200 µl and the other 500 
µl.  

13. Spread the bacteria using an inoculator. 

14. Wait for the dishes to dry.  
15. Store the dishes with agar side up in the incubator at 37°C for approximately 16 

hours (overnight). 
 

 
 

 
 


