
 

We characterized a part from the IGEM Team from CDMX, our plan was also to send our biobrick for                   
characterization with this team however our construct did not arrive on time. We were provided with the                 
following protocol to characterize: 
 

TEC Guadalajara Collaboration 
Expression of the BSLA (Blue Chromoprotein - Sense - Loop -Antisense) BioBrick in Escherichia 

coli HT115 with multiple antibiotic resistance. 
 
Introduction: 
Team TEC CEM has designed and developed a new method for siRNA production in BioBrick BSLA,                
which encodes for the reporter gene of the Blue Chromoprotein, the sense strand of the siRNA, a loop and                   
the antisense strand of the siRNA. Using this novel BioBrick, anyone can produce siRNA effectively by                
noticing the blue colonies in a Petri dish. For this purpose, Escherichia coli HT115 is used, due to the                   
presence of plasmid L440, in which dsRNA can be produced. This plasmid also confers ampicillin               
resistance. The strain is also tetracycline resistant for selection before the transformation with L440. By               
transforming BSLA BioBrick in pSB1C3, the bacteria is resistant to three different antibiotics: ampicillin,              
tetracycline and chloramphenicol. Due to the risk of using multiresistant bacteria in research and to               
optimize BSLA expression, we are asking Team Tec Guadalajara to determine the influence of multiple               
antibiotic resistance in the expression of BSLA. 
 
Materials and Methods:  
 
Antibiotic preparation: 
Chloramphenicol: Prepare a 25 mg/mL concentration stock from the 250 mg of chloramphenicol powder              
in the tube using 10 mL of absolute ethanol to resuspend 
Tetracycline: Prepare a 50 mg/ml concentration stock from the tetracycline hydrochloride powder using a              
2 mL of 1:1 ethanol/water mixture to resuspend inside the flask using a sterile syringe. 
 
Sample preparation: 
1. Streak an isolated colony in a LB plate with ampicillin (50 μg/mL), tetracycline (12.5 μg/mL) and                 
chloramphenicol (25 μg/mL) and incubate at 37ºC overnight. 
2. Select 12 isolated colonies from the plates: 3 will be streaked in LB+Cam+Amp+Tet plates, 3 in                 
LB+Cam+Amp plates, 3 in LB+Cam+Tet plates and 3 in LB+Cam plates and incubate at 37ºC overnight. 
3.    Streak one colony from each plate into fresh plates with the same antibiotic presence. (4 total plates) 
NOTE: Make sure the antibiotic presence in liquid medium matches with that of the original plates. 
 
BSLA expression protocol: 
1. Prepare the seed culture by inoculating one colony from each plate into 10 ml liquid medium with the                   
corresponding antibiotic (s) and incubate for 16 h at 37 ºC and 260 RPM. 
2. Inoculate 50 ml of LB broth with the corresponding antiobiotic(s) with 500 μL of the seed culture and                   
incubate for 3 hours at 37 °C and 260 rpm or until the OD reaches 0.6-0.8. 
3. Under sterile conditions, sample 5 mL of each flask at hour 2, 4, 6 and 8. Note: Make sure to add                      
5mL of fresh medium every time you sample. 



 

4.    Use 1 mL to measure absorbance at 600 nm. 
5. Divide into 2 microtubes with 2 mL each, centrifuge at 5000 rpm for 2 minutes, and discard the                   
supernatant. 
6.    Conserve each sample at -80ºC. 
 
SDS PAGE for BSLA expression measurement: 
1. Resuspend each sample in Laemmli buffer (B-Mercaptoethanol, 0.1%, Bromophenol blue 0.0005%            
,Glycerol, 10%, SDS (electrophoresis-grade) 2% and Tris-HCl, 63 mM (pH 6.8). Make the necessary              
calculations so all samples have the same amount of protein. 
2.    Homogenize samples with the polytron. 
3.    Place the samples on a water bath at 100ºC for 5 minutes. 
 
Pouring the resolving gel: 
1.    Clean glass plates with soap and water, then with ethanol. Assemble the glass plates and spacers. 
2. Once the gel holder has been assembled, it is verified that there is no leak, the boundary of the                    
separating phase is then marked 0.5 cm below the teeth of the comb. 
3. Prepare 10 mL of separating phase. Due to the size of BSLA (aprox. 27 kDa), 10% or 12% gel would                     
do. 
 

Table 1: Reagents required to prepare the separating phase in different % gels. 

 
 
4.    Add 5 mL the separating phase mixture taking care not to exceed the previously marked limit. 
5. So that the phase is even and without bubbles, add a layer of ethanol, which is not miscible with the                     
above mixture. 
6.    When the separating phase has gelled, the ethanol is removed with the help of a filter paper. 
7.    Prepare 5 mL of the concentrating phase. 
 

Table 2: Reagents required to prepare the concentrating phase. 



 

 
8. The concentrating phase is added and the comb is placed so that there are no empty spaces. After                   
waiting until it gels,the comb is removed. 
9.  Place the gel in the electrophoresis,cover with the running buffer. 
10.   Load the samples and the molecular weight in the wells.  
11.   Run the gel at given conditions. 
12.   Stain with Coomassie Blue dye overnight. 
13. Unstain with Unstaining Solution (30% Methanol, 7% acetic acid) for 30 minutes. After the time is                 
up, replace the solution with fresh one. Repeat until the gel is visible. 
  
Protein quantification by Lowry Method 
Standard curve protocol 

1.       ABS A standard curve is required for protein quantification. 
2.       For a BSA stock(1mg/ml) the following samples with known protein concentrations prepare: 

  
Table3. Known protein concentrations with the volumes of each reactant for its 

preparation. 
 

Sample BSA(μg) BSAvol(1ug/ul) H2O(ul) CReactant(ul) FolinReactant(ul) 

1 0 0 100 500 50 
            

2 10 5 95 500 50 
            

3 20 10 90 500 50 
            

4 30 15 85 500 50 
            

5 40 20 80 500 50 
            



 

6 50 25 75 500 50 
            

7 60 30 70 500 50 
            

8 70 35 65 500 50 
            

9 80 40 60 500 50 
            

10 110 55 45 500 50 
            

11 120 60 40 500 50 
            

  
3. After the samples of each concentration are prepared, add 500 μl of solution “C” (Biuret reactant)                 
was added to each one and incubate for 10 minutes at room temperature. 
4. Add 50μl of Folin reactant to each sample and then incubate 45min. at room temperature. 
5. In a 96 wellplate add 100μl per sample and read the absorbance at 660nm. 
6. Make the standard curve (absorbance vs concentration) was made using Excel and the Graphpad               
Prism7software. 
  
Protein quantification for the curve sample protocol 
1.   Resuspend samples in lysis buffer RIPA(200μl). 
2. Add 1ml of“solutionC”to the diluted samples. Incubate 10min at room temperature. 
3.  Add 50μl of Folin reactant per sample and resuspend.Incubate 45min at room temperature. 
4. In a 96 well plate add 100μl per sample and read absorbance at 660nm. 
 
Results and Discussion 
 
The antibiotic stocks were prepared in sterile conditions and their respective dilutions were then              
introduced into LB medium after reaching room temperature. 0.2, 0.05 and 0.2 mL of ampicillin,               
tetracycline and chloramphenicol stock were dispersed within 200 mL of LB medium, respectively. The              
ampicillin stock concentration was not specified, so the team prepared 50mg/mL. 
 
The petri dishes were filled to 75% capacity with the LB broth additioned with antibiotics. The Petri                 
dishes were then left overnight. All plates presented growth, with the exception of LB+Cam+Amp which               
presented very scattered growth. There were a couple of agar lumps within the Petri dish, where the                 
antibiotic concentration was not even compared to the rest of the agar surface. Particularly in these spots                 
there was no growth, indicating that a high concentration of this mix of antibiotics is lethal to the bacteria. 
 



 

To simplify the identification process, each type of antibiotic mix was labelled with numbers. This 
nomenclature will be utilized from this moment on. 
 
Tube 1: LB + Cam + Amp + Tet 
Tube 2: LB + Cam +Amp 
Tube 3: LB + Cam + Tet 
Tube 4: LB + Cam 
 
After inoculating each tube with a colony from each type and its respective mix of antibiotics, these were 
incubated at the conditions described by the protocol. The next day, the samples were extracted at exactly 
16 hours, prepared once more with the conditions described by the protocol and left to incubate at 3 
hours. After this, the growth kinetics measurement process began. The team modified the protocol and 
decided to read protein concentrations utilizing NanoDrop, since the team did not have the appropriate 
ingredients for a RIPA buffer. For these readings, Luria Broth was utilized as a blank. The results of the 
growth kinetics process are shown in the following table: 
 
Table 4. Protein Concentration Readings of Tube 1, Tube 2, Tube 3 and Tube 4 at T1, T2, T3, T4. 

 

Time Tube Protein (mg/mL) 

1 1 0.504 

1 2 0.652 

1 3 0.905 

1 4 0.836 

2 1 0.338 

2 2 0.514 

2 3 0.725 

2 4 0.803 

3 1 0.137 

3 2 0.331 

3 3 0.611 

3 4 0.455 

4 1 0.3495 

4 2 0.532 



 

4 3 0.552 

4 4 0.429 

 
 

The decreasing absorbancies may be directly linked to protein concentration. It is likely that assay               
conditions are not completely stable for the protein to be suspended for prolonged periods of time or that                  
there may be pH changes within the medium that may cause this instability.. Also, decreasing               
absorbancies may also indicate instrument factors. The blank measurement may have been made using a               
solution with more absorbance than the sample buffer or the NanoDrop pedestal may have been dirty. A                 
fresh new aliquot of the blank should have been measured and the pedestal should have been cleaned                 
thoroughly. 

 
Although not included within the protocol, a quantification of RNA concentration within the samples was               
suggested to see under which conditions the most RNA was produced. 
 

Table 5. RNA Concentration in Samples of Tube 1, Tube 2, Tube 3 and Tube 4  

 
 
The prepared samples from the growth kinetics process were then read utilizing NanoDrop 2000 for RNA                
concentration, using a factor of 33 and the "ssDNA" option within the program. The blank utilized for                 
these samples was Luria broth. Before and after each sample reading, milliQ water and Kimwipes were                
used to clean the pedestal in hopes of trying to avoid altered absorbance measurements. 
 



 

Despite frequent cleaning of the NanoDrop, the concentration readings turned out negative indicating that              
the blank utilized was of a higher concentration than the sample. Also, due to the limited purity of the                   
sample, 260/280 ratios were low. The ssDNA algorithm used to calculate ssDNA concentration may be               
taking into account other substances that may give a false reading, hence the negative results. Also, when                 
sampling, the sample had a couple of bubbles which may have obstructed the light path of the equipment                  
and generated negative readings. Finally, the samples were kept in refrigeration for four days before               
reading, which may indicate any RNA suspended within the sample was likely to be degraded by the time                  
the team measured the concentration. An optimized purification protocol, a representative blank and             
avoiding the formation of bubbles within the NanoDrop during measurements is suggested in the future. 
 
During the electrophoresis process, the team encountered issues with gelification and the running of the               
samples. The campus laboratory’s reactants were posing a problem for gelification, due to possible              
expiration. However, the laboratory lacked enough information to confirm this. Quantities of both             
ammonium persulphate and TEMED were doubled and tripled to cancel out the possibility of insufficient               
reactant but nevertheless the gel did not solidify. This confirmed the expiration of the reactants. The                
reactants were prepared once more with a new bottle of TEMED and the gel solidified, however when                 
placed in the electrophoresis chamber the samples did not run. Also, the protein concentration was not                
validated before loading. It is likely that the sample may have contained more than 150 micrograms of                 
protein, which may have negatively impacted the electrophoresis run. Finally, the molecular ladder             
provided was of an unknown source and the team was having trouble making this run within the gel.  
 
 
 
 
 


