
Date: 2017/07/24 
Operators: Juliette, Alexis 

Petri Dish LB/CARB preparation 
 
Equipment:  

 Petri Dish 

 LB broth 
 Pipettes p10, p20, p200, p1000 and associated cones 

 Electric propipet and plastic 5 ml or 20 ml or 50 ml pipettes  
 Water Bath 42°C 

 Bunsen Burner 
 Carbenicilin 50 mg/ml 

 
 
Protocole 
Under Bunsen Burner 

1) Microwave LB solution for 5 minutes 

2) Then place in water bath at 42°C for 20 minutes 
3) Add 500 µl of CARB 50 mg/ml in the 500 ml LB Broth and mix by pipetting up and down 
4) Pour 25 ml of LB/CARB broth in 20 petri dish  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 



Date: 2017/07/24 
Operators: Gabriel 

Solubilisation of Eurofins Plasmid E2 gene: pEXA128-E1-2 
 
Equipment:  

 TE0.1 10X 

 Pipettes p10, p20, p200, p1000 and associated cones 
 Electric propet and plastic 5 ml or 20 ml or 50 ml pipettes  

 Microcentrifuge Eppendorf Tubes (1.50 ml) 
 Deionized Water 

 Bunsen Burner 
 Lyophilised pEXA128-E1-2 

 
 
Protocol: 
Dilute TE0.1 10X, 10 times to obtain TE0.1 1X 
Centrifuge lyophylized DNA (4.6 µg) at 14 800 rpm, for 2 minutes  

Add 460 µl of TE0.1 1X 
Vortex and centrifuge again at 14 800 rpm, for 2 minutes  
Measure concentration with UV5 spectrophotometer machine:  
Gently mix the solution between before each measurement 

 
Sample of: pEXA128-E1-2 

Concentrations (ng/µl) 

Average concentration (ng/µl) of: 

pEXA128-E1-2 
5.1  

9.0 10.3 
11.6 

 
Prepare a solution of 9 pg/µl, by diluting the solution of 9 ng/µl 

Mix:  

TE0.1 1X 1 ml 

pEXA128-E1-2 ng/µl 1 µl  
 

Store at -20°C 
 

 
 

 
 

 
 
 

 
 
 
 
 
 
 
 

 



Date: 20170724 

Operators : Karima, Juliette, Alexis 

Single Tube Transformation Protocol 

Before You Start 

Estimated bench time: 1 hour 
Estimated total time: 2 hours (plus 14-18 hour incubation) 

When transforming competent cells, both timing and temperature are very important. Use a lab timer, follow the incubation 
temperatures closely, and keep materials on ice when required.  

 Read through the entire protocol before starting! 

Materials 

 Resuspended DNA to be transformed 

 10 pg/µl Positive transformation control DNA (e.g. pSB1C3 w/ BBa_J04450, RFP on high-copy chloramphenicol resistant 

plasmid. Located in the Competent Cell Test Kit.) 

 Competent Cells (50 µl per sample) 

 1.5mL Microtubes 

 SOC Media (950 µl per sample) 

 Petri plates w/ LB agar and antibiotic (2 per sample) 

Equipment 

 Floating Foam Tube Rack 

 Ice & ice bucket 

 Lab Timer 

 42°C water bath 

 37°C incubator 

 Sterile spreader or glass  beads 

 Pipettes and Tips (10 µl, 20 µl, 200 µl recommended) 

 Microcentrifuge 

Method 

1. Resuspend DNA in selected wells in the Distribution Kit with 10 µl dH20. Pipet up and down several times, let sit for a 
few minutes. Resuspension will  be red from cresol red dye.  

Selected wells of Plate 6 :  

  

  

  

 
2. Label 1.5 ml tubes with part name or well location. Fil l lab ice bucket with ice, and pre-chill  1.5 ml tubes (one tube for 

each transformation, including your control) in a floating foam tube rack. 
3. Thaw competent cells on ice: This may take 10-15 min for a 260 µl stock. Dispose of unused competent cells. Do not 

refreeze unused thawed cells, as it will  drastically reduce transformation efficiency. 
4. Pipette 50 µl of competent cells into 1.5 ml tube:  50 µl in a 1.5 ml tube per transformation. Tubes should be labeled, 

pre-chilled, and in a floating tube rack for support. Keep all  tubes on ice. Don’t forget a 1.5 ml tube for your control.  
5. Pipette 1 µl of resuspended DNA into 1.5 ml tube:  Pipette from well into appropriately labeled tube. Gently pipette up 

and down a few times. Keep all  tubes on ice. 
6. Pipette 1 µl of control DNA into 2 ml tube:  Pipette 1 µl of 10 pg/µl control into your control transformation. Gently 

pipette up and down a few times. Keep all  tubes  on ice. 

http://parts.igem.org/Help:Competent_Cell_Test_Kit


7. Close 1.5 ml tubes, incubate on ice for 30 min:  Tubes may be gently agitated/flicked to mix solution, but return to ice 
immediately. 

8. Heat shock tubes at 42°C for 45 sec: 1.5 ml tubes should be in a floating foam tube rack. Place in water bath to ensure 
the bottoms of the tubes are submerged. Timing is critical. 

9. Incubate on ice for 5 min: Return transformation tubes to ice bucket. 
10. Pipette 950 µl SOC media to each transformation:  SOC should be stored at 4°C, but can be warmed to room 

temperature before use. Check for contamination.  
11. Incubate at 37°C for 1 hours, shaking at 180 rpm  
12. Pipette 100 µl of each transformation onto petri plates Spread with steril ized spreader or glass beads immediately. 

This helps ensure that you will  be able to pick out a single colony. 

13. Spin down cells at 6800 x g for 3 mins and discard 800 µl of the supernatant. Resuspend the cells in the remaining 
100 µl, and pipette each transformation onto petri plates Spread with steril ized spreader or glass beads immediately. 
This increases the chance of getting colonies from lower concentration DNA samples. 

14. Incubate transformations overnight (14-18 hr) at 37°C: Incubate the plates upside down (agar side up). If incubated for 
too long, colonies may overgrow and the antibiotics may start to break down; un-transformed cells will begin to grow.  

15. Pick single colonies: Pick single colonies from transformations: do a colony PCR to verify part size, make glycerol stocks, 
grow up cell  cultures and miniprep. 

 

 Did not work  
 

 
 

 
 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 

 
 
 
 

 
 
 
 

 
 
 
 
 
 

http://parts.igem.org/Help:Protocols/Miniprep


Date: 20170724 
Operators: Ersin, Gabriel 

Miniprep on transformed Bacteria DH5  pEXA128-E2 
 
AIM: miniprep 
 
Equipment 

- Pipette p20, p200 + associated cones (p200/20), Pipet p10, p1000 + paired cones  

- Plastic graduated pipette (10ml or 20 ml) 
- Electric propipet 

- QIAGEN kit: QIAprep Spin Miniprep Kit 
 

Transformed Bacteria  
- DH5 pEXA128-E2  

 
Miniprep: 

  
Aim: retrieve amplified plasmids from colony of transformed bacteria 

QIAGEN kit: QIAprep Spin Miniprep Kit 
 

1. Pellet 1-5 ml bacterial overnight culture by centrifugation at 3500 x g for 3 minutes at room 
temperature (15-20°C) 

2. Resuspend pelleted bacterial cells in 250µl Buffer P1 and transfer to a microcentrifuge tube (1.5 
Eppendorf tubes)  

3. Add 250 µl Buffer P2 and mix thoroughly by inverting the tube 4-6 times until the solution becomes 
clear. Do not allow the lysis reaction to proceed for more than 5 minutes.  

4. Add 350 µl Buffer N3 and mix immediately and thoroughly by inverting the tube 4-6 times.  
5. Centrifuge for 10 minutes at 16 100 x g in a table-top microcentrifuge.  
6. Apply the 800 µl supernatant from step 5 to the QIAprep 2.0 spin column by pipetting. Centrifuge 

for 60 seconds at 16 100 x g and discard flow-through.  
7. Wash the QIAprep 2.0 spin column by adding 0.75 ml Buffer PE. Centrifuge for 60 seconds at 16100 

x g and discard the flow-through. Place the QIAprep 2.0 spin column back in the collection tube.  
8. Centrifuge for 1 minute at 16100 x g to remove residual wash buffer.  

9. Place the QIAprep 2.0 column in a clean 1.5 ml microcentrifuge tube. To elute DNA, add 50 µl 
Buffer EB (10 mM Tris-Cl, pH 8.5) or water to the center of the of the QIAprep 2.0 spin column, let 

stand for 5 minutes, and centrifuge for 1 minute at 16 100 x g.  
10. Measure the DNA concentration using the UV5 spectrophotometer machine. 3 measures of 3 µl 

each. Cf UV5 spectrophotometer protocol.  
 

Measure the DNA concentrations using the UV5 spectrophotometer machine.  
 

 
UV5 spectrophotometer use for concentration analysis: 

 
1. Buffer: water or TE0.1 1X 

2. Start the program iGEM_DNA (2µl) 

3. Clean the lens with sterile water on a tissue 
4. Add 3 µl of solution Buffer on the lens (no bubbles, no overflow of the solution outside the lens) 
5. Analyse the solution 
6. Clean the lens with a tissue and sterile water 
7. Vortex the solution to analyse  
8. Add delicately 3 µl of the solution to analyse on the lens without bubbles or spilling around the lens  



9. Measure the concentration of your sample 
10. Clean the lens with a tissue and sterile water  
11. Repeat steps 6 to 10 three times per sample to analyse  
12. Don’t forget to clean the machine when finished! 

 
Sample: pEXA128-E2 concentration (ng/µl) 

tube 1 

Average concentration 

281.8  

277.1 ng/µl 270.7 
278.8 

 
Sample: pEXA128-E2 concentration (ng/µl) 
tube 2 

Average concentration 

282.2  
314.6 ng/µl 330.9 

330.6 

 

Sample: pEXA128-E2 concentration (ng/µl) 
tube 3 

Average concentration 

458.0  
404.4 ng/µl 351.2 

404.1 

 

Sample: pEXA128-E2 concentration (ng/µl) 
tube 4 

Average concentration 

103.5  
121.8 ng/µl 136.5 

125.8 
 

 
 

 
 

 
 

 
 

 
 
 
 
 
 
 

 
 

 
 

 
 

 



Date: 20170724 
Operators: Ersin, Gabriel 
 

DNA Digestion  
 
Aim: Digest amplified DNA plasmids using restriction enzymes to retrieve gene synthesized DNA 
sequences.  
Equipment: 

- Restriction enzymes stored at – 20°C Xba I-Bam HI 
- Plasmid to digest stored at – 20°C pEXA128-E2 

- 10X NEB buffer CutSmart stored at – 20°C 
- Deionized water 

- Water-bath at 37°C  
- Heater block for incubation at 65°C  

- Timer 
- Pipet p10, p20, p200 & associated cones 

- Gel loading dye 6X 
 

Plasmid digested: 
- pEXA128-E2 

Restriction enzymes:  
- Xba I 

- Bam HI 
 
Protocol:  

 
DNA plasmid to digest concentration:  

Concentration tube 1: pEXA128-E2 colony 1  
277 ng 1 µl 

1.250 µg = 1250 ng 4.5 µl 
50 ng  0.18 µl 

 
Concentration tube 2: pEXA128-E2 colony 2  

314.6 ng 1 µl 
1.250 µg = 1250 ng 4 µl 

50 ng  0.16 µl 
 
Concentration tube 3: pEXA128-E2 colony 3  

404.5 ng 1 µl 

1.250 µg = 1250 ng 3 µl 
50 ng  0.12 µl 

 

Concentration tube 4: pEXA128-E2 colony 4  

121.9 ng 1 µl 
1.250 µg = 1250 ng 4.1 µl 

50 ng  0.41 µl 

 

Plasmid + DNA sequence Plasmid DNA sequence 

…………………………… bp …………………………… bp …………………………… bp 
 
Volume of restriction enzyme needed:  



Quantity of DNA to digest Volume of restriction enzyme 
1 µg 1 µl 

1.250 µg 1.25 µl 
Dilution of each solution pEXA128-E2 colony 1, 2, 3, 4 10X:  

Mix 9 µl of TE0.1 with 1 µl of pEXA128-E2 colony 1, or 2, or 3, or 4.  
 

Mix for a total volume of 50 µl of negative control pEXA128-E2 colony 1 
DNA: pEXA128-E2 colony 1 10X 1.8 µl =50 ng 

10X NEB buffer 5 µl 
Deionized water 43.2 µl 

Total Rxn Volume 50 µl 
 
Tube col 1Digestion BamHI Mix for a total volume of 50 µl pEXA128-E2 colony 1 

DNA: pEXA128-E2 colony 1 10X  1.8 µl =50 ng 
Restriction enzyme:BamHI 1 µl 

10X NEB buffer 5 µl 
deionized water 42.5 µl 

Total Rxn Volume 50 µl 

Tube col 1 Digestion XbaI Mix for a total volume of 50 µl pEXA128-E2 colony 1 

DNA: pEXA128-E2 colony 1 10X  9.1 µl = 50 ng 
Restriction enzyme:XbaI 1 µl 

10X NEB buffer 5 µl 
deionized water 42.5 µl 

Total Rxn Volume 50 µl 
 
Tube col1 Digestion BamHI-XbaI Mix for a total volume of 50 µl pEXA128-E2 colony 1 

DNA: pEXA128-E2 colony 1  4.5 µl = 1.250 ng 

Restriction enzyme:BamHI 1 µl 
Restriction enzyme:XbaI 1 µl 

10X NEB buffer 5 µl 
deionized water 38.5 µl 

Total Rxn Volume 50 µl 

 
Mix for a total volume of 50µl of negative control pEXA128-E2 colony 2 

DNA: pEXA128-E2 colony 2 10X  1.6 µl = 50 ng 

10X NEB buffer 5 µl 

deionized water 43.5 µl 
Total Rxn Volume 50 µl 

 
Tube col 2 Digestion BamHI Mix for a total volume of 50µl pEXA128-E2 colony 2 

DNA: pEXA128-E2 colony 2 10X  1.6 µl = 50 ng 
Restriction enzyme:BamHI 1 µl 

10X NEB buffer 5 µl 

deionized water 41.5 µl 

Total Rxn Volume 50 µl 

Tube col 2 Digestion XbaI Mix for a total volume of 50µl pEXA128-E2 colony 2 

DNA: pEXA128-E2 colony 2 10X  1.6 µl = 50 ng 
Restriction enzyme:XbaI 1 µl 

10X NEB buffer 5 µl 
deionized water 41.5 µl 

Total Rxn Volume 50 µl 



 
Tube col2 Digestion BamHI-XbaI Mix for a total volume of 50µl pEXA128-E2 colony 2 

DNA: pEXA128-E2 colony2  4 µl = 1.250 ng 
Restriction enzyme:BamHI 1 µl 

Restriction enzyme:XbaI 1 µl 
10X NEBuffer 5 µl 

deionized water 33 µl 
Total Rxn Volume 50 µl 

 
Mix for a total volume of 50µl of negative control pEXA128-E2 colony 3 

DNA: pEXA128-E2 colony 3 10X  1.2 µl = 50 ng 
10X NEB buffer 5 µl 

deionized water 43.8 µl 

Total Rxn Volume 50 µl 
 

Tube col 3 Digestion BamHI Mix for a total volume of 50µl pEXA128-E2 colony 3 
DNA: pEXA128-E2 colony 3 10X  1.2 µl =50 ng 

Restriction enzyme:BamHI 1 µl 

10X NEB buffer 5 µl 

deionized water 42 µl 
Total Rxn Volume 50 µl 

Tube col 3 Digestion XbaI Mix for a total volume of 50µl pEXA128-E2 colony 3 
DNA: pEXA128-E2 colony 3 10X  1.2 µl 50 ng 

Restriction enzyme:XbaI 1 µl 
10X NEB buffer 5 µl 

deionized water 42 µl 
Total Rxn Volume 50 µl 

 
Tube col 3 Digestion BamHI-XbaI Mix for a total volume of 50µl pEXA128-E2 colony 3 

DNA: pEXA128-E2 colony 3 3 µl = 1.250 ng 
Restriction enzyme: BamHI 1 µl 

Restriction enzyme: XbaI 1 µl 

10X NEB buffer 5 µl 

deionized water 40 µl 

Total Rxn Volume 50 µl 
 

Mix for a total volume of 50µl of negative control pEXA128-E2 colony 4 
DNA: pEXA128-E2 colony 4 10X  9.1 µl = 50 ng 

10X NEB buffer 5 µl 
Deionized water 41 µl 

Total Rxn Volume 50 µl 
 
Tube col 4 Digestion BamHI Mix for a total volume of 50µl pEXA128-E2 colony 4 

DNA: pEXA128-E2 colony 4 10X 4.1 µl = 50 ng 

Restriction enzyme:BamHI 1 µl 

10X NEB buffer 5 µl 

deionized water 38.9= 39 µl 
Total Rxn Volume 50 µl 

Tube col 4 Digestion XbaI Mix for a total volume of 50µl pEXA128-E2 colony 4 
DNA: pEXA128-E2 colony 4 10X  4.1 µl = 50 ng 

Restriction enzyme:XbaI 1 µl 



10X NEB buffer 5 µl 
deionized water 38.9= 39 µl 

Total Rxn Volume 50 µl 
 

Tube col4 Digestion BamHI-XbaI Mix for a total volume of 50µl pEXA128-E2 colony 4 
DNA: pEXA128-E2 colony 4  10.2 µl = 1.250 ng 

Restriction enzyme:BamHI 1 µl 
Restriction enzyme:XbaI 1 µl 

10X NEB buffer 5 µl 
deionized water 32.8 = 33 µl 

Total Rxn Volume 50 µl 
 

1. Mix gently by pipetting up and down 4-6 times 
2. Microcentrifuge briefly 3 seconds 
3. Incubate at 37°C for 1 hour 
4. Stop reaction by heat inactivation: incubate at 65°C for 20 minutes. This step is only for specific 

restriction enzymes (XbaI) 
5. Stop reaction by adding 10 µl of 6X gel loading dye to the 50 µl reaction. Mix by pipetting up and 

down and microcentrifuge briefly (3 seconds) 
 

6. Prepare a 75 ml electrophoresis gel:  

Gel Electrophoresis 75 ml 
Deionized H2O 73.5 ml 

TAE 50X 1.5 ml 
Agarose 0.7% 0.525g 

 
Electrophoresis Solution mix 

 
H20 Deionized 495 ml 

TAE 50X 5 ml 

 
7. Mix the TAE 50X and water first, then pour the solution in an Erlenmeyer and add the agarose 
8. Microwave until the solution is transparent and mix every 30 seconds  
9. Once the solution is clear cool the Erlenmeyer using tap water 
10. Add the comb for the wells in the tank 
11. Pour the gel solution in the electrophoresis tank, avoid leaks, and wait for the gel to solidify 
12. Once the gel is set, pour the 500 ml of electrophoresis solution in tank  
13. Remove comb delicately 
14. Load the wells with the digested DNA solutions and the negative control (30-45 µl per well) and the 

ladder 
 
Gel 1 lay out:  

Lane 1 2 3  4 5 6 7 8 9 10 

Vol(l) 50  50  50  50  ……. µl 50  50  50  50  5  

 Col 1 
ctrl - 

Col 1 
XbaI 

Col 1 
BamHI 

Col 1 
X-B 

 Col 2 
ctrl - 

Col2 
XbaI 

Col 2 
BamHI 

Col 2 
X-B 

Smart 
Ladder 

Gel 2 lay out:  
Lane 1 2 3  4  5 6  7  8 9 10 

Vol(l) 50 50 50 50  50 50 50 50 5 

 Col 3 

ctrl - 

Col 3 

XbaI 

Col 3 

BamHI 

Col 3 

X-B 

 Col 4 

ctrl - 

Col 4 

XbaI 

Col 4 

BamHI 

Col 4 

X-B 

Smart 

Ladder 



 
15. Start the voltage at 75 Volts for 10 min  
16. Set voltage at 150 Volts (80 mA) for 1h30 approximately 
17. Place gel in EB bath (Deionized H20 + 3 drops of EB) for 15 minutes 
18. Wash gel in deionized water bath for 5 minutes 
19. Check by UV imaging the presence of 2 digested DNA fragments. And check that the size of the DNA 

sequence to extract is correct. Save image.  
20. Weigh microcentrifuge tubes.  
21. Cut gel to extract DNA fragment and place it in microcentrifuge tube previously weighed.  
22. Check with UV imaging that the gel was correctly cut. Save image. 
23. Weigh microcentrifuge tubes containing the gel.  

 
 

 
 

 
 

 

 

Ladder 

A 

Ladder 

Figure 2: Electrophoresis gel of digested pEXA128-E2 with extracted E2 gene 

(A. colony 1 & 2; B. colony 3&4) 

1 9 

9 
1 

A 

9 
1 

1 9 

B 

Ladder 

B 

Ladder 

Figure 1: Electrophoresis gel of digested pEXA128-E2 before cut 

(A. colony 1 & 2; B. colony 3&4) 



Date: 20170724 
Operators: Nathan, Diane 

 

Protocol for Bacteria Transformation of DH5 with pEXA128-E1-2: 
  
Aim: Transform competent bacteria with plasmids 
 
Equipment:  

- 500 µL tube of competent Bacteria (competent cells stored at -80°C): DH5 
Plasmid to transform pEXA128-E1-2 

-  
- 1.5 ml Eppendorf tubes 
- P1000, P200, P10 pipettes + paired cones 
- Petri Dish with LB agar/CARB for Carbenicillin (an equivalent of amp, resistant to temperature)  

Petri Dish (LB/CARB)  
- 42°C Water-bath 
- Incubator 37°C with or without a stirrer/agitator 
- Sterile rake/scraper/comb 
- Timer 

 
Plasmid transformed 
- pEXA128-E1-2 9 pg/µl 
 
Protocol:  
Competent cells are extremely sensitive; all manipulations must take place 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.  
 

1. Split the tube of competent cells: DH5 in aliquots of 50 µl, in 1.5 Eppendorf tubes placed on ice.  
2. Mix by Gently taping the bottom of the tubes with soft end of your finger 

3. Add 1   µl = 9 pg of plasmid pEXA128-E1-2 9 pg/µl to transform 
4. Mix by gently taping the bottom of the tubes with soft end of your finger.  
5. Let it rest for 30 minutes on ice.  

 
In the meantime check the water-bath at 42°C, and place the SOC media at 37°C for heating 
 

6. Put the tubes in the floats 

7. Place the floats in the 42°C water-bath for 40 seconds, after 38 seconds open the water-bath’s lid 
as to remove the floats after 40 secs precisely, remove the floats quickly.  

8. Place the tubes on ice for 3 minutes 
9. Add 650 µl of SOC media per tube 

10. Incubate and mix the tubes at 150 rpm at 37°C for 40 minutes on a holder placed on it’s side and 
containing the attached (with tape) tubes.  

 
In the meantime place the LB/AMP petri dishes at 37°C and name the dishes.  

 

11. Generate 2 Petri dishes with each tube: one dish containing 200 µl and the other 500 µl.  
12. Spread the bacteria using an inoculator (2 rotations) 

13. Wait for the dishes to dry (5 min maximum)  
14. Store the dishes upside down in the incubator at 37°C for 16 hours (O/N) 

 



 


