
Luria Bertani Liquid Medium Protocol 

1. Make LB liquid medium using the following recipe: 

a. Tryptone 10 g/L 

b. NaCl 10 g/L 

c. Yeast Extract 5 g/L 

d. H2O untuk the volume reach 1 Liter 

2. Sterilize the solution in 1210C and homogenize. 

3. The LB liquid medium is ready to be used. 

 

Luria Bertani Agar Protocol 

1. Make LB agar mix using the following recipe: 

a. Agar B powder 20 g/L 

b. NaCl 10 g/L 

c. Tryptone 10 g/L 

d. Yeast Extract 5 g/L 

e. H2O until the total volume reaches 1 liter 

2. Sterilize the LB agar solution in autoclave machine.  

3. Pour the solution into petri dish up to 25 mL each.  

4. Add any desired antibiotics in 1:1000 dilution.  

 

Polymerase Chain Reaction (PCR) Protocol 

1. Create PCR master mix (total volume 10µL each reaction) containing: 

a. Polymerase Reaction Buffer 1x  

b. 10mM  dNTPs 

c. 10 µM Forward primer 

d. 10 µM Reverse Primer 

e. DNA Template 

f. DNA Polymerase  

g. Nuclease Free Water until volume 10µL each 

 

2. Transfer PCR master mix tube into thermocycler. 



3. Set how many cycles the PCR will be. 

4. Thermocycler will begin initial denaturation steps with 95 oC for 30 seconds. 

5. Thermocycler will continue into these steps repeated based on how many cycles are set 

a. Denaturation : 95 oC for 15 – 30 seconds 

b. Annealing : 45 – 68oC for 15 – 60 seconds 

c. Elongation : 72 oC for 1 minute 

 

6. Thermocycler will the proceed into final elongation steps with 72 oC for 5 minutes 

7. PCR are done. 

 

Polymerase Chain Reaction (PCR) Product Purification  

1. Prepare the reagent that will be used in washing and elution step.  

a. Wash buffer and absolute ethanol (PE + EtOH) with the ratio of 1:4. 

b. Buffer in elution step is 1/3 elution buffer (EB) or 1/3 Tris-EDTA (TE). 

2. Add binding buffer (PB) into PCR sample with ratio of 5:1, mix them. 

3. Label the spin column-collection tube 2 mL at the cap and body of tube. 

4. Enter the sample and buffer mixture to the spin column without touching the center of the 

membrane. Incubate it for 2-5 minutes at room temperature then centrifuge at 12000 

rotations per minute (rpm) for a minute. 

5. Repeat step 4 by pouring the flow-through (solution in the collection tube) to the same spin 

column, then centrifuge at 12000 rpm for a minute. 

6. Remove the flow-through. Put the spin column back to the 2 mL collection tube. 

7. Add 750 μL of PE + EtOH to the spin column, then centrifuge at 12000 rpm for a minute. 

8. Remove the flow-through and put spin column back to the previous collection tube and 

centrifuge at 12000 rpm for a minute. 

9. Put the spin column from collection tube to the sterilized 1.5 mL tube. 

10. Add 30-50 μL of 1/3 EB or 1/3 TE to the center of the spin column membrane and incubate 

it for 1-5 minutes at room temperature then centrifuge at 12000 rpm for a minute. 

  



Deoxyribonucleic Acid (DNA) Fragments Separation and Purification  

1. Make 1% low-melting agarose (LMA) gel. 

a. Dissolve 1 gr LMA gel with 90 mL buffer Tris-acetate-EDTA (TAE) 0.5x. 

b. Heat it until the gel is dissolved, then add buffer TAE 0.5x until final volume of 100 mL. 

c. Leave it at room temperature for ± 2 minutes, then add 80 μL crystal violet (Invitrogen). 

d. Pour the gel solution on the mold, then put comb to make well. 

e. Wait until the gel hardens (± 1 hour). 

f. Add buffer TAE 0.5x until the gel surface is submerged. 

2. Mix the loading dye (LD) and sample with the ratio of 1:6. 

3. Add the sample of LD and DNA sample to the LMA well gel. Run it at 50 volt for 90 minutes. 

4. Cut the DNA band target then add it to the 1.5 mL tube. 

5. Weigh the gel. Use the 1.5 mL empty tube when weighing the gel. 

6. Pay attention to the color of buffer QX1, if the color is yellow, the pH is ≤ 7.5. 

7. Add QX1 to the gel with specific volume for each DNA fragment size. 

8. Vortex Qiaex® II for 30 minutes. Then add Qiaex II to the sample. 

9. Add 3 M sodium acetate pH 5.0, then shake it. 

10. Incubate on heat block 50℃ for 10 minutes then shake it every two minutes during the 

incubation. The gel must be dissolved completely. 

11. Centrifuge at 12000 rpm for a minute. Remove the supernatant using pipet carefully. 

12. Wash the pellet using buffer QX1 and shake it in the tube, then centrifuge at 12000 rpm for a 

minute. Remove the supernatant using micropipette carefully. 

13. Wash the pellet using buffer PE + EtOH (the ratio is 1:4), then vortex. Centrifuge at 12000 

rpm for a minute, then remove the supernatant using micropipette. 

14. Repeat step number 13. 

15. Heat the pellet on 50℃ for 1–2 minutes until the color is turned white. While heating, open 

the tube cap and close the tube with aluminum foil to prevent contamination. 

16. Make DNA elution with 1/3 EB, then vortex it. 

17. Centrifuge at 12000 rpm for a minute. Move the supernatant to the 1.5 mL tube carefully. This 

supernatant contains DNA. 

18. Repeat step number 16 and 17. The second elution will increase the DNA yield until 10-15%.  



Restriction Digestion of DNA Fragment(s) 

1. Clean the work table with 1% bleach, then rinse with 70% alcohol. 

2. Use new and sterilized tips and microtubes.  Do this work on ice. 

3. Prepare DNA insert and DNA vector using restriction enzyme. 

4. Incubate at specific temperature for specific enzyme (usually 37℃ for 16 hours or overnight). 

5. Cut the vector, then test the vector with linearization by transforming the vector to competent 

E. coli, then count the total colony. 

6. If the vector is cut with two types of enzymes, purify the reaction mixture with Qiaex® II. 

7. Perform DNA fragments separation and low-melting agarose purification to obtain desired 

fragments. 

 

 

Ligation of DNA Fragment(s) 

1. Clean the work table with 1% bleach, then rinse with 70% alcohol. 

2. Use new and sterilized tips and microtubes.  Do this work on ice. 

3. Prepare the ligation materials 

4. Do the same procedure in empty vector to see the probability of auto ligation. 

5. Do not vortex until the reaction is done. Incubate at 16℃. 

6. Clean the work table with 1% bleach, then rinse with 70% alcohol. 

7. After the reaction is done, spin it with high speed. Do not vortex it. 

  



Preparation of Competent Cell with Chemical Method and Bacterial 

Transformation 

1. Pick one fresh Escherichia coli colony, inoculate in 4 mL Luria-Bertani (LB) liquid medium. 

Incubate overnight at 37oC, 200 rpm, along with control (by inoculating E. coli in LB liquid 

medium with ampicillin, the ratio is 1:1000).  

2. Inoculate 100 μL culture into 20 mL fresh LB liquid medium (200-fold dilution) into 50 mL 

centrifuge tube. Incubate at 37oC, 200 rpm for 2-3 hours until OD590 ≤ 0.4 with cell 

concentration approximately 108 cells/mL (i.e. log phase of the bacteria).  

3. Incubate in ice for approximately 30-60 minutes (at this point, all materials and equipment 

should be chilled including solutions, microtubes, and pipette tips).  

4. Centrifuge at 3500 rpm, 4oC, for 10 minutes without break.  

5. Discard supernatant, add 1/5 volume (4 mL) 100 mM cold MgCl2 and dissolve properly. 

Incubate in ice for approximately 15-20 minutes.  

6. Centrifuge at 3500 rpm, 4oC, for 10 minutes without break.  

7. Discard supernatant, add 1/50 culture volume (400 μL) 100 mM cold CaCl2 and dissolve 

properly. Incubate in ice for one hour.  

8. Centrifuge at 3500 rpm, 4oC, for 10 minutes without break.  

9. Discard supernatant, add 1/100 culture volume (200 μL) 100 mM cold CaCl2 and dissolve 

properly.  

10. Aliquot 50 μL into new prechilled microtubes and the cells can immediately be transformed, 

or add ¼ volume 75% sterile glycerol for storage at -80oC (competent cells last for one month).  

11. Add 1 ng of DNA for each 50 μL competent cell stock, incubate in ice for one hour. In the 

meantime, thaw super optimal broth with catabolite repression (SOC) medium from freezer at 

room temperature.  

12. Perform heat shock in water bath at 38oC for 90 seconds, immediately transfer back the tubes 

into ice for 60 seconds. 

13. Add 200 μL SOC medium into one tube at room temperature. Incubate at 37oC, 200 rpm for 

one hour. 

14. Spread 50 μL of the medium into plate agar with appropriate antibiotic for selection. Incubate 

the plate upside down at 37oC overnight.  

15. For colony selection, colony PCR may be performed with appropriate primers. 



Eschericia coli Spheroplast Protocol 

We follow iGEM 2015 Spheroplast protocol for making the E.coli spheroplast. The protocol are 

as follow 

1. Ga ngerti 

2. Ga ngerti 

3. Incubate in room temperature for 20 minutes 

4. Centrifuge at 14.000 – 16.000 rpm for 2 minutes 

5. Wash with 1 mL Tris-HCl and centrifuge again with 14.000 rpm for 1 minute 

6. Resuspend the pellete with 1 mL STE solution 

7. Incubate in 37 oC in roto-mixer for 30 minutes 

8. Centrifuge 14.000 rpm for 1 minute 

9. Wash with 1 mL Solution A. Solution A contains ; 

a. 0.5 M Sucrose 

b. 20 mM MgCl2 

c. 10 mM MOPS 

d. Mix at pH 6.8 

10. Centrifuge at 14.000 rpm for 1 minutes 

11. Prepare lysozyme solution (50 mg lysozyme mix with 1mL cold ddH2O)  

12. Re-suspend with 1 mL fresh Solution A and add 20µL Lysozyme solution 

13. Incubate in roto-mixer 37 oC for 15 minutes 

14. Centrifuge 14.000 rpm for 1 minute 

15. Re-suspend pellete with 1 mL 1X PBS 

 

 

 

MagneHis™ Protein Purification Protocol 

1. Preparation of bacterial cells 

a. Grow the culture to an O.D.600 between 0.4 and 0.6 

b. Induce protein expression 



i. For IPTG, add IPTG to a final concentration of 1 mM, and incubate at 37o 

C for 3 Hours or 250 C overnight 

c. Final OD600 should be less than 6 for efficient processing 

2. Bacterial cell lysis (2 methods, direct lysis or Lysis of Pelleted Bacterial Cells) 

a. Direct Lysis 

i. Add FastBreakTM Cell Lysis Reagent (110µl, 10x, 1/10 volume) directly to 

1mL of fresh bacterial culture  

ii. Resuspend lyophilized DNase I, and add 1µl per milliliter of original culture 

volume (store the resuspended DNase I in -200 C for long term or in 40C  

for up to one week). 

iii. Incubate with shaking for 10-20 minutes at room temperature on a rotatory 

mixer 

b. Lysis of Pelleted Bacterial Cells 

i. Determine the OD600 of bacterial culture 

ii. Centrifuge bacterial culture at 10.000g for 2 minutes 

iii. Remove supernatant 

iv. Optional : pellet can be frozen at -200C for 15 minutes or -700C for 5 

minutes. Some bacterial strains may require freeze-thaw cycle to achieve 

maximal lysis 

v. For every 1 OD600, dilute 10µl of FastBreakTM Cell Lysis Reagent (10X to 

100µl (1X) by adding 90µl of NANOpure® or double distilled water. Do 

not process more than 1 OD600 of culture per 100µl of 1X FastBreak™ 

Cell Lysis Reagent 

vi. Resuspend the cell pellet in 1X FastBreak™ Cell Lysis Reagent  

vii. Resuspend Lyophilized DNase I and add 1µl to the lysed bacterial culture. 

(store the resuspended DNase I in -200 C for long term or in 40C  for up to 

one week). 

viii. Incubate with shaking for 10-20 minutes at room temperature on a rotatory 

mixer 

c. Purification of Polyhistidine- or HQ-Tagged Proteins from 1ml of Bacterial 

Culture Using MagneHis™ Ni-Particles  



i. Add 500mM NaCl to HQ-tagged protein lysate (i.e., 0.03g NaCl per 1.0ml 

of lysate) to improve binding to MagneHis™ Ni-Particles. 

ii. Vortex the MagneHis™ Ni-Particles to a uniform suspension. 

iii. Add 30µl of MagneHis™ Ni-Particles either to cell pellet resuspended in 

1X FastBreak™ Cell Lysis Reagent (from Section 3.B, Method 1, Step 7) 

or to 1.1ml of cell lysate (from Section 3.B, Method 2, Step 3), Note: You 

may need to increase the amount of MagneHis™ Ni-Particles used for high-

expressing proteins 

iv. Invert tube to mix (approximately 10 times), and incubate for 2 minutes at 

room temperature. Make sure the MagneHis™ Ni-Particles are well mixed 

v. Place the tube in the appropriate magnetic stand for approximately 30 

seconds to capture the MagneHis™ Ni-Particles. Using a pipette, carefully 

remove the supernatant. 

vi. Remove the tube from the magnetic stand. Add 150µl of MagneHis™ 

Binding/Wash Buffer to the MagneHis™ Ni-Particles and pipet to mix. If 

NaCl was added for binding, also use NaCl during washing. Make sure that 

particles are resuspended well 

vii. Place the tube in the appropriate magnetic stand for approximately 30 

seconds to capture the MagneHis™ Ni-Particles. Using a pipette, carefully 

remove the supernatant 

viii. Place the tube in the appropriate magnetic stand for approximately 30 

seconds to capture the MagneHis™ Ni-Particles. Using a pipette, carefully 

remove the supernatant 

ix. Remove the tube from the magnetic stand. Add 100µl of MagneHis™ 

Elution Buffer, and pipet to mix. Note: HQ-tagged proteins may elute at a 

lower concentration of imidazole (50–100mM) compared to polyhistidine-

tagged proteins. The MagneHis™ Elution Buffer, which contains 500mM 

imidazole, can be diluted with MagneHis™ Binding/Wash Buffer or water, 

if required. 

x. Incubate for 1–2 minutes at room temperature. Place in a magnetic stand to 

capture the MagneHis™ Ni-Particles. Using a pipette, remove the 



supernatant containing the purified protein. Analyze the samples by SDS-

PAGE or by functional assay 

Note: Steps 8–10 can be omitted and the sample containing the MagneHis™ Ni-Particles can be 

used directly for SDS-PAGE analysis. Add 30µl of 1X SDS gel-loading buffer to resuspend the 

MagneHis™ Ni-Particles. Load the sample directly onto a SDS-polyacrylamide gel. 

 

 

ADP-Glo-Kinase Assay Protocol 

Generating standar curve for conversion of ATP to ADP 

Preparation of the 1mM Series of ATP+ADP Standards 

 

1. Prepare 1ml of 1mM ATP and 500µl of 1mM ADP by diluting the supplied UltraPure 

ATP and ADP in preferred 1X kinase reaction buffer. 

2. Add 90 µl of 1X kinase reaction buffer to wells B1–B12, C1–C12 and D1–D12 of a 96-

well plate. 

3. Combine the 1mM ATP and 1mM ADP solutions prepared in Step 1 in wells A1–A12 as 

indicated in Table 3 to simulate the ATP and ADP concentrations at each percent 

conversion (see Table 2). Mix well. This is the 1mM series. 

4. Dilute the samples in wells A1–A12 by transferring 10µl of the sample in well A1 to well 

B1, 10µl from well A2 to well B2, etc. Mix well. This is the 100µM series 

5. Dilute the samples in wells B1–B12 by transferring 10µl of the sample in well B1 to well 

C1, 10µl from well B2 to well C2, etc. Mix well. This is the 10µM series 

6. Dilute the samples in wells C1–C12 by transferring 10µl of the sample in well C1 to well 

D1, 10µl from well C2 to well D2, etc. Mix well. This is the 1µM series 

7. Transfer the amount needed (5 or 25µl) from the desired ATP+ADP series into separate 

wells of the new assay plate or the assay plate where the kinase reactions are present 



The ADP-Glo™ Kinase Assay is performed in two steps once the kinase reaction is complete,  

A. For 96-well plates, we recommend 25µl of kinase reaction, 25µl of ADP-Glo™ Reagent and 

50µl of Kinase Detection Reagent for a total volume of 100µl.  

B. For 384-well plates, volumes are reduced fivefold to 5µl of kinase reaction, 5µl of ADP-Glo™ 

Reagent and 10µl of Kinase Detection Reagent.  

C. Other volumes may be used, provided the 1:1:2 ratio of kinase reaction volume to ADP-Glo™ 

Reagent volume to Kinase Detection Reagent volume is maintained. The ADP-Glo™ Kinase 

Assay Protocol for 384-well plates is outlined below. 

1. Perform a 5µl kinase reaction using 1X kinase buffer (e.g., 1X reaction buffer A) 

2. Add 5µl of ADP-Glo™ Reagent to stop the kinase reaction and deplete the unconsumed 

ATP, leaving only ADP and a very low background of ATP 

3. Incubate at room temperature for 40 minutes 

4. Add 10µl of Kinase Detection Reagent to convert ADP to ATP and introduce luciferase 

and luciferin to detect ATP. 

5. Incubate at room temperature for 30–60 minutes, depending on the ATP concentration used 

in the kinase reaction (see Table) 

 

6. Measure the luminescence with a plate-reading luminometer or charge-coupled device 

(CCD) camera. Note: Instrument settings depend on the manufacturer. An integration time 

of 0.25–1 second per well should serve as a guideline. The long half-life of the ADP-Glo™ 

Kinase Assay signal allows plates to be left longer at room temperature before reading if 

desired 

 

 

 

 



SDS-PAGE  

1. Place the SDS gel glasses within Biorad fixator 

2. Measure the volume for gel stacking, and obtain resolving upper and stacking lower gel 

according to samples 

3. Pour the acrylamide solution between fixed glasses and provide enough space for upper 

gel stacking. You may add water to eliminate significant waving of the lower gel during 

polymerization.  

4. After 30 minutes of lower gel polymerization, discard the water. 

5. Prepare the upper gel with concentration of 4% polyacrylamide on top of lower gel. 

6. Insert carefully the comb between stacking gel solution prior to polymerization and 

hardening. Carefully ensure that there is no bubble within the stacking gel since it could 

interfere the electrophoresis of protein. 

7. While waiting the polymerization finished, prepare protein samples solved in loading SDS 

buffer 1X with heating over 1000C for 10 minutes to denature the protein, and centrifuge 

within 12000 rpm for 1 minute. Incubate in the ice. 

8. Remove the comb and wash the well with water after the gel is ready to be used. 

9. Add samples into the wells with maximum volume of 20 μl. 

10. Add tank buffer and run the gel with voltage of 150 V, 400 mA for 60 minutes. 

11. Gel could be peeled of the glasses carefully by using water, and ready to stain. 

Coloring the gel with Page Blue Staining Solution 

1. Wash the gel with water for three times. 

2. Add Page Blue Staining Solution into the gel for more than one hour. 

3. Wash the gel with water for 5 minutes or overnight to enhance the coloring effect of the 

desired protein bands. 

 


