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PROTOCOLS AND BIOLOGICAL MATERIAL

Biological material

iGEM parts

BBa_J04450: this part has PSB1C3 a high number of copies plasmid, used for DNA cloning
purposes; the plasmid contains a cloranfenicol resistance gene and a red fluorescent protein as
a reporter

BBa_I20260: this part has PSB3K3 a low number of copies plasmid, where we subcloned our
ranaspumins for expression; it contains a kanamycin resistance gene and a green fluorescent
protein as a reporter.

Biological material

● E. coli top 10

Media

● LB broth
○ 10 g peptone
○ 5 g yeast extract
○ 10 g NaCl
○ 1 liter distilled water

● LB agar
○ 10 g peptone
○ 5 g yeast extract
○ 10 g NaCl
○ 1 liter distilled water



Ca++ competent cells and transformation

Reagents
1. CaCl 0.1 M
2. E. coli Top 10
3. LB medium

Ca++ competent cells
1. Inoculate a colonie of E. coli Top 10 strain cells in 3 mL Luria Bertani (LB)

medium without antibiotics, incubate overnight at 37°C with constant agitation
2. Inoculate at a rate of 1/100 volume of the overnight culture in 100 mL of LB

medium, incubate at 37°C with constant agitation until reaching DO(590) of
0.375

3. Let the culture cool in ice for 5 minutes
4. Centrifuge 8 minutes at 1,700 x g at 4°C in 50 mL corning tubes and discard

supernatant
5. Resuspend the pellet in 20 mL precooled CaCl 0.1 M, mix with vortex and

incubate at 4°C for 30 minutes
6. Centrifuge 8 minutes at 1,700 x g at 4°C discard the supernatant and fastely

return to ice
7. Resuspend the pellet using micropipette in 4 mL CaCL 0.1 M precooled and

storage at 4°C until usage

Ca++ competent cells transformation

1. Take 50 uL of the competent cells to an Eppendorf tube
2. Add 2 uL of DNA and mix them gently
3. Incubate in ice from 20 to 30 minutes
4. Give the thermal shock with 42°C water for 1 minute
5. Incubate in ice for 2 minutes
6. Add 200 uL LB medium and incubate for 20 min, then inoculate into petri dish

with the right antibiotic at 37°C overnight



Plasmidic DNA extraction

Reagents

1. Solution 1 (25 mM Tris-HCl, 10 mM EDTA)
2. Solution 2 (0.2 N NaOH, SDS 1%)
3. Solution 3 (7.5 M ammonium acetate )
4. Ethanol 100%
5. Ethanol 70%
6. Water m + RNase

Procedure

1. Add 1.5 mL of colonies to a Eppendorf tube, centrifuge 30 seconds at 14,000
rpm and discard the supernatant

2. Add 200 uL of solution I, mix with vortex until the pellet is completely dissolved
and let rest for 5 to 10 minutes at room temperature

3. Add 200 uL of solution II, mix by inversion and let rest for 5 to 10 minutes at
room temperature

4. Add 200 uL of solution III and incubate on ice for 10 minutes and centrifuge at
14,000 rpm for 5 minutes

5. Transfer the supernatant to an Eppendorf containing 1ml of alcohol at 100%
being careful not to transfer any solid residue

6. Incubate at -20°C for 10 minutes to 2 hours
7. Centrifuge at 14,000 rpm for 10 minutes and discard the supernatant
8. Add 200ul of Ethanol 70% and mix gently
9. Centrifuge at 14,000 rpm and discard supernatant
10. Dry the precipitate at 37°C for 5 minutes or until it is completely dry, then add

20 uL of mQ water with RNase and mix briefly with vortex
11.Run an agarose gel or storage at 4°C until usage



Agarose gel

Reagents

1. Run buffer (SB1x)
2. Molecular ladder
3. Agarose
4. Loading buffer

Procedures

1. Prepare agarose solution 0.8% using SB buffer 1x
2. Heat the solution until it is completely transparent
3. Pour the solution in the electrophoresis chamber and wait until it is fully

solidified
4. Mix every sample and molecular ladder with the loading buffer containing

GelRed and charge them in the gel
5. Run at 197 V
6. To visualize the results, place the gel in a transilluminator



DNA enzymatic digestion

Reagents

1. Restriction enzymes
2. Buffer
3. Ultra pure water

Procedure

1. Prepare the mix adding Buffer 1x, enzymes 10 U/mL and ultra pure water, final
volume depends on the number of reactions

2. Distribute the mix in equal parts
3. Add DNA and incubate the reaction for two hours at 37°C
4. Run on agarose gel or storage at .4°C

Biobrick parts assembly

Reagents

1. T4 ligase
2. Buffer
3. Ultra pure water
4. Digested DNA with known concentrations

Procedures

1. Consider the concentration of every fragment in the raction
2. Use a ligation calculator to obtain the right amounts for a mix of 20 uL total
3. Prepare the mix
4. Distribute the mix in equal parts
5. Incubate reaction at 25°C for 1 hour to overnight



PCR

Reagents

1. Primers
2. PCR buffer
3. dNTPs 10mM
4. Taq DNA polymerase
5. Ultra pure water

Procedures

1. Prepare the mix for PCR reaction

Reagent Volume

DNA (100 ng) 2 uL

Buffer 10X 5 uL

10 mM dNTPs 1 uL

Primer Fw 1 uL

Primer Rv 1 uL

Taq pol 0.5 uL

Ultra pure water 39.5 uL

Total 50 uL

2. Divide the mix in equal parts and in 0.2 mL tubes
3. Add the DNA and control DNA
4. Set the thermocycler with the right temperatures and time
5. Wait until the program is over
6. Run agarose gel or storage at 4°C until usage



Induction

Reagents

1. LB medium
2. Vanillic Acid
3. E. coli Top 10 with ranaspumins genes
4. Kanamycin

Procedures

1. Inoculate a colonie of E. coli Top 10 with ranaspumin genes cells in 3 mL Luria
Bertani (LB) medium with 3 uL kanamycin, incubate overnight at 37°C with
constant agitation

2. Inoculate at a rate of 1/100 volume of the overnight culture in 100 mL of LB
medium containing 100 uL kanamycin, incubate at 37°C with constant agitation
for two hours

3. Add the right amount of inducer
4. Incubate at 37°C with constant agitation for 12-20 hours
5. If necessary take a 1 mL sample every two hours for SDS-PAGE analysis



SDS-PAGE gel

Reagents

1. Acrylamide 30% + Bis acrylamide 0.8%
2. Distilled water
3. Molecular weight ladder
4. TEMED reagent
5. Laemmli 2x
6. Run buffer (Tris 3 g/L, glycine 14.4 g/L, SDS 10% 10 mL/L)
7. APS 10%
8. Resolving buffer (Tris 1M, pH 8.8)
9. Stacking buffer (Tris 0.5, ph 6.8)
10.Stain and destain buffer
11.PBS

Procedures

Polyacrylamide gel preparation

1. Prepare the resolving and stacking solutions

Reagent Resolving (14%) Stacking (4.8%)

Acrylamide/bisacrylamide 2.8 mL 0.3 mL

Distilled water 3.1 mL 1.92 mL

Buffer 2 mL 0.75 mL

APS 80 uL 30 uL

2. Face the two glasses using the the separators and place it in the assembly
station

3. Add TEMED reagent to the resolving solution and rapidly pour the solution
within the glasses, wait until it is solidified

4. Add TEMED reagent to the resolving solution and rapidly pour the solution
within the glasses, place the comb and wait until it is solidified

5. Place the assembled glasses in the electrophoresis chamber and the run buffer
6. Add the samples and the molecular weight ladder
7. Run at 60 V for 33 minutes



8. When the samples passes the marked line, change to 110 V for 105 minutes

Sample preparation

1. Take 1 mL of culture into a clean Eppendorf tube
2. Centrifuge the sample at 14,000 rpm for 20 minutes
3. Add 14 uL of Laemmli 2x and 28 mL of PBS buffer. Vortex until the pellet is fully

dissolved
4. Heat the sample at 100°C for 5 minutes in a water bath
5. Immediately take 3-5 uL and charge it in the already solidified gel

Acrylamide stain

1. Carefully disassemble the glasses
2. Place the acrylamide gel in a proper container and fully cover it with stain

solution. Let it stain for 10 minutes at room temperature with constant agitation
3. Remove the stain solution and add destain solution, let it in constant agitation

overnight



Western blott

Reagents

1. Transfer buffer ()
2. Nitrocellulose membrane
3. Ponceau red
4. Antibody vs antigen
5. Antibody buffer
6. Wash buffer 1x
7. Block buffer

Procedures

Transfer proteins to nitrocellulose membrane

1. Run two SDS-PAGE gels, one will be stained to visualize total proteins and the
second one will be transferred to the nitrocellulose membrane

2. Bath the SDS-PAGE gel in transfer buffer for 5 minutes
3. Cut one square of nitrocellulose membrane and four paper filters squares of the

seize of the poliakrilamid gel
4. Assembly the transfer chamber by carefully putting the negative bed, then the

transfer sponge, then two of the filter paper squares, then the poliakrilamid gel,
then carefully place the nitrocellulose gel, then two paper filter squares, then the
other transfer sponge and finally the positive bed

5. Place the transfer chamber in the electrophoresis chamber and run in transfer
buffer with 200 mAmps for 55 minutes

6. Once the transfer process is completed, disarm the transfer chamber and stain
the nitrocellulose membrane with 1 mL Ponceau red for one minute to verify the
transfer process

7. Destain the membrane with distilled water

Membrain block and wash

1. Incubate the membrane in block buffer in constant agitation for 2 hours and a
half, with constant agitation

2. Incubate the membrane at 4°C overnight with constant agitation
3. Do tree washes of 10 minutes with constant agitation

Detection



1. Add 1 mL of chromogenic solution and incubate the time indicated by the
fabricant



Purification

Reagents
1. LE buffer (50 mM NaH2PO4, 300 mM NaCL, pH8)
2. LE wash buffer (50 mM NaH2PO4, 300 mM NaCL, 10 mM imidazole, pH8)
3. LE elution buffer (50 mM NaH2PO4, 300 mM NaCL, 500 mM imidazole pH8)
4. Protease inhibitors
5. Ni+ resin

Procedures
1. Centrifuge 100 mL of an induced culture in corning tubes at 5,500 rpm for 10

minutes at 4°C and discard the supernatant
2. Resuspend the pellet in 8 mL LE Buffer and add 8 uL of protease inhibitors 100X

to obtain a final concentration of 1X
3. Mix with cortex until the pellet is fully dissolved and incubate at 4°C for 10

minutes
4. Sonicate the solution with 30 pulses of 1 minute with 1 minute rest between

pulses at 50% intensity
5. Centrifuge the lysate at 5,500 rpm for 15 minutes at 4°C and collect the

supernatant in a clean 15 mL corning tube
6. Add 1.2 mL of the prepared Ni+ resin (400 uL Ni+ resin + 800 uL LE buffer)
7. Incubate overnight with constant agitation at 4°C
8. Centrifuge at 500 xg for 5 minutes
9. Do three washes adding 1 mL of precold LE Wash Buffer and mixing by inversion

for 5 minutes, and centrifuge at 500 xg for 5 minute between every wash
10.Add two times Ni+ resin volume of precold LE Elution Buffer and mix at 4°C with

constant agitation
11.Centrifuge at 500 xg for 5 minutes at 4°C and collect the supernatant in a clean

Eppendorf tube



Foam test

Reagents

1. LE buffer (50 mM NaH2PO4, 300 mM NaCL, pH8)
2. Protease inhibitors
3. Ranaspumins culture

Procedures

Foam preparation

1. Centrifuge 100 mL of an induced culture in corning tubes at 5,500 rpm for 10
minutes at 4°C and discard the supernatant

2. Resuspend the pellet in 8 mL LE Buffer and add 8 uL of protease inhibitors 100X
to obtain a final concentration of 1X

3. Mix with cortex until the pellet is fully dissolved and incubate at 4°C for 10
minutes

4. Sonicate the solution with 30 pulses of 1 minute with 1 minute rest between
pulses at 50% intensity

Safety precautions needed before the usage of the foam

1. Centrifuge the lysate at 5,500 rpm for 15 minutes at 4°C and collect the
supernatant in a clean 15 mL corning tube

2. Expose the sample to UV 280 nm for ten minutes total (take a sample at three
and ten minutes)

3. Inoculate a petri dish with the samples from ten minutes of exposure to UV light
and incubate at 37°C overnight

4. Transform Ca++ competent cells with a 5 uL sample of the foam

Foam experiments (syringe vs agitation)

1. With a syringe take 5 mL of the foam, and fastly throw it into a clean 15 mL
corning tube, repeat for each ranaspumin

2. In different tubes add 5 mL of ranaspumin and manually agitate for 30 sec
3. The volume of the foam is measured using the corning tube marks
4. Measurement are taken at 0, 1, 3, 5, 10, 15 and 30 minutes after the test starts
5. After 30 minutes, measure the foam progress every 30 minutes for 12 hours
6. Register the volume of every foam for all the measurements

Foam experiments (Ranaspumins behaviour)



1. Make dilutions of every ranaspumin, using LE buffer, to equal the concentration
of every ranaspumin

2. Manually agitate 5 mL of ranaspumin for 30 sec
3. The volume of the foam is measured using the corning tube marks
4. Measurement are taken at 0, 1, 3, 5, 10, 15 and 30 minutes after the test starts
5. After 30 minutes, measure the foam progress every 30 minutes for 12 hours

Foam experiments (Finding the ideal foam)

1. Prepare different mixes of ranaspumin

Solution 1

Ranaspumin 2 sonicate 1/3

Ranaspumin 3 sonicate 1/3

Ranaspumin 3-5 sonicate 1/3

Solution 2

Ranaspumin 2 sonicate 2/4

Ranaspumin 3 sonicate 1/4

Ranaspumin 3-5 sonicate 1/4

Solution 3

Ranaspumin 2 sonicate 3/5

Ranaspumin 3 sonicate 1/5

Ranaspumin 3-5 sonicate 1/5

2. Manually agitate 5 mL of ranaspumin solution for 30 sec
3. The volume of the foam is measured using the corning tube marks
4. Measurement are taken at 0, 1, 3, 5, 10, 15 and 30 minutes after the test starts
5. After 30 minutes, measure the foam progress every 30 minutes for 12 hours

Foam experiment (Testing the ideal foam)

Note: This experiments must be done with the help of capacitated people like
firefighters

1. Prepare the solution mixing the proper amounts of ranaspumins



2. Put on the proper protection gear
3. Place a ceramic dish where the fire tests will be done, to prevent the fire from

extend out of control
4. In the dish place the material to be ignited
5. Carefully start the fire and let it grow for a few seconds
6. Spread five times with water and watch how the fire beheaves
7. Spread five times with Synbiofoam and watch how the fire beheaves
8. Make sure to fully extinguish the fire before testing a different material
9. When the tests are done, let cool down all the materials before it's storage
10.Take out the protection gear and storage it correctly
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