
General Protocol and methods 
 
 
 
PCR: Fusion of vectors and lysozyme gene 

1. Prepare two PCR tubes and label  
2. Add 1uL amplified vectors and 1uL amplified lysozyme gene 
3. Add 4uL MultiS buffer and 2uL Exnase MultiS buffer 
4. Add Millipore water to 20uL. 
5. Put tubes into Thermocycler at 37 Celsius for 30 min 

 
TIANprepMini Plasmid Extraction Kit 

1. Put two spin columns CP3 into two collection tubes and add 500uL Buffer BL. 
2. Centrifuge the tubes at 12000 rpm for 1 min and discard the flow through in the 

collection tubes. 
3.  Transfer 1.5 mL liquid culture into two tubes.  
4. Centrifuge microfuge tubes at 12000 rpm for 1 min and discard supernatant 
5. Add 250 uL resuspension buffer P1 into pelleted culture.  
6. Add 250 uL lysis buffer P2 into microfuge tubes. Completely lyse bacteria by flipping the 

tubes several times. 
7. Add 350 uL neutralizing buffer P3 into microfuge tubes. Upside down the tubes several 

times. Centrifuge at 12000 rpm for 10 min. 
8. Transfer supernatant into two spin columns CP3 (put back into collection tubes) and 

label with corresponding names  
9. Centrifuge at 12000 rpm for 60s. Discard flow-through and put back the column    into 

collection tubes. 
10. Add 600 uL washing buffer PW into spin columns CP3. Centrifuge at 12000 rpm for 60s. 

Discard flow-through and put back columns into collection tube.  
11. Repeat the previous step. 
12. Centrifuge at 12000 rpm for 2 min to remove all washing buffer. 
13. Put two columns into two clean microfuge tubes and add 75 uL elution buffer EB. 
14. Let the columns stand 2 min, centrifuge at 12000 rpm for 2 min.  
15. Collect plasmid solution into microfuge tubes  
16. Store tubes at -80 Celsius. 

 
 
Transformation 

1. Add 33 uL of competent E. coli into each microfuge tubes.  
2. Add 1 uL of plasmid into each tubes. 
3. Incubate on ice for 30 minutes. 
4. Put the three tubes into a heat block at 42 degrees for 1 minute. 
5. Put the tubes in ice for 10 minutes. 

 



6. Add 400 uL of LB into each tubes, and incubate at 37 degrees in the shaker for 30 
minutes. 

7. Plate 100 uL of the individual transformed bacteria onto each LB + Chloramphenicol 
plates. 

8. Incubate overnight in the incubator at 37 degrees’ environment. 
 

 
Colony Selection and Inoculation 

1. Take out LB culture plates from the incubator and examine bacteria growth. 
2. Pour 50 mL liquid LB culture into one tube and add 50 uL Chloramphenicol. 
3. Transfer 100 mL liquid LB + Chloramphenicol into six culture tubes, each contains about 

5 mL of culture. 
4. Inoculate by using pipette tips to pick single colony from plates and dropping tips into the 

culture tubes. Do two tubes per plate. 
5. Label tubes and place the culture tubes into the shaker at 37 degrees overnight. 

 
 
 
Prepare Agarose Gel 

1. Measure 0.6 g of agarose and add 60mL 1x TAE buffer into a flask. 
2. Microwave 1 min to completely dissolve agarose.  
3. Add 6uL 4S Green Nucleic Acid Stain (BBI). 
4. Pour the agarose into a gel tray with the well comb in place. 

 
Gel Electrophoresis  

1. Add 0.5uL loading buffer into each 5uL DNA samples: purified plasmids C3, PCR 
products of purified plasmids C3, template plasmids, PCR products of template 
plasmids. 

2. Place the agarose gel into the gel box. 
3. Fill gel box with 1x TAE until the gel is covered. 
4. Load a molecular weight ladder into the third well. 
5. Load four samples into the wells. 
6. Run the gel at 125 V for 17 min. 
7. Visualize DNA fragment using gel image system and analyze the target DNA fragment 

based on ladder as a guide 
 
Use restriction enzyme to test if the targeted gene is in the plasmid 

1. Add 2.5uL of the plasmid extract, 5.5uL of the water, 0.5 uL of Nco I and Sal I into 
reaction and 1uL of the buffer. 

2. Incubate at 37 degrees for 10 minutes. 
 

Gel Purification (TIANgel Midi Purification Kit) 
1. DNA fragments are purified according to the manufacturer's protocol  

 



2. Sliced two target DNA fragments from the gel.  
3. Place fragments in the microfuge tubes a 
4. Add 80uL buffer PN(dissolve the gel) to each microfuge tubes and heat the gel at 50 

Celsius until it is completely dissolved.  
5. Put two spin columns CA2 in two collection tubes and add 500 uL Buffer BL 
6. Centrifuge the tubes at 12000 rpm for 1 min and discard the flow through in the 

collection tubes. 
7. Add liquid samples into spin columns CA2 (put back into collection tubes)  
8. Let the column stand 2 min at room temperature. 
9. Centrifuge at 12000 rpm for 60s. Discard flow-through and put back the columns 
10. Add 600uL washing buffer PW into two columns. Centrifuge at 12000 rpm for 60s. 

Discard flow-through and put back the columns into collection tubes 
11. Repeat the previous step.  
12. Centrifuge at 12000 rpm for 2 min to remove all washing buffer. 
13. Put two columns into two clean microfuge tubes and add 50uL elution buffer EB. 
14. Let the columns stand 2 min, centrifuge at 12000 rpm for 2 min. 
15. Collect DNA solution into microfuge tube 
16. Store tubes at -20 Celsius. 

 
Setting up the BG-11 culture with PCC-6803 cyanobacteria 

1. Take out 50mL of the BG-11 into a sterilized tube, seal the tube with cotton and a soft 
tube that is later used for CO2 induction 

2. Sterilize the wall of the tube containing the source of cyanobacteria with alcohol flame. 
3. Transfer about 2mL of the cyanobacteria into the tube, seal the tube and put into the 

incubator with 24h light and 2.5% CO2 concentration. 
 
Blend to obtain BG-11 for cyanobacteria culture 

1. Obtain 5L of deionized water, add 25 ml of Tris HCl, 25 ml of stock I, 5 ml of stock II- V. 
2. Mix well and separate the mixture into 5 bottles, each containing 1L of mixture.  
3. Cap the bottles loosely and put into the high temperature to sterilize 

 
Preparing LB culture(solid and liquid) for bacteria growth: 

1. Prepare 5g of Tryptone, 5g of NaCl and 2.5g of yeast extract and add them into a 
~700ml flask. 

2. Measure 500ml of water and add into the mixture. 
3. Use the magnetic stirrer to mix the LB culture well. 
4. Extract 200ml of the LB culture into another flask and add 3g agar into it, mix well 
5. and cover with foil. 
6. Put the two flasks into an autoclave and set at 121 degrees for 20 minutes. 
7. Add 200uL of Chloramphenicol into the agar+LB flask, shake, and pour the plates. 

 
 
Induced Expression of E.coli BL21 

 



1. Transfer some BL21 from the smaller flask into the bigger ones and shake 
2. Extract some 28-a & Ex-1 as control. 
3. Add 0.2-1 mmol of IPTG into each flask. 

 
Protein Purification and Concentration 
Lysing Bacteria with high-pressure 

1. Using the stirring machine to evenly stir the bacteria solution. 
2. Lyse the bacteria at pressure 5000. 
3. Lyse the bacteria twice at pressure 10000. 

Purification using nickel column 
1. Take 30ml for each kind of lysed bacteria. 
2. Centrifuge the bacteria at 16500 rpm for 40 minutes. 
3. Extract the supernatant. 
4. Add the supernatant to nickel columns 
5. Wait for all fluid to flow through the column. 

Examine precipitation (if there is) and purified solution  
1. Centrifuge the nickel column at 400 rpm for 1 min. 
2. Extract and discard the supernatant. 
3. Pour in PBS. 
4. Incubate in 4 degree room for 20 min. 
5. Once again, hang the column. 
6. After all the PBS flow out, add 20 mmol imidazole. 
7. Extracted 10 ul of solution in the collection tube, put into a microfuge  
8. After 20 mmol imidazole flows out, add 200 mmol imidazole. 
9. Extract 10 ul of solution in the collection tube again, put into a microfuge labeled  
10. Add 10 ul of protein indicator in “20mm” tube and “200mm” tube to see whether protein 

exist in the solution. If the solution exhibit brighter blute, it shows that the protein is more 
concentrated inside 

Protein gel electrophoresis 
Use Nanodrop to examine the concentration of proteins 
Filtration 

1. Open the dialysis bags 
2. Extract the supernatant inside using a needle 
3. Inject the solution into another through a filtering paper 
4. Pour in PBS to damp the filtering paper 
5. Inject 5% glycerol 
6. Pour the Tev+ lysozyme solution into the nickel column, wait for all fluid to pass through 

the column 
7. Collect the solutions, which will be called FT solution 
8. Add protein indicator to in FT solution and non-Tev solution to see protein concentration 

Concentrating  lysozyme 
1. The lysozyme is put into a spin column 
2. Lysozyme is centrifuged at 4000 rpm for 3+ hrs 

 



Diluting imidazole concentration 
1. Obtain a Nickel column 
2. Pour in PBS 
3. Centrifuge 
4. Pour in PBS again 
5. Add the centrifuged lysozyme into the tube 
6. Incubate in 4 degree for 20 min 
7. Centrifuge 
8. Extract the supernatant 

 
 
Protein Gel Electrophoresis 

1. Prepare the following microfuge tubes:  
a. Non-induced bacteria, induced bacteria solution ( Both not lysed) 
b. Supernatant and Pellet of lysed bacteria (Both not purified) 
c. PBS that flowed through column of solution containing 0 mm, 20 mm, 200 mm 

imidazole 
d. PBS of tagged protein with 200 mm imidazole mixed with 10ul TEV enzyme, wait 

for 15 mins to complete the reaction 
2. Add loading buffer to all the tubes, for tube containing solid (non&induced bacteria, 

pellet), add 1x loading buffer; for liquid, add 5x loading buffer. 
3. Denature all the protein by heating in 95 degree heat block for 10 minutes. 
4. Assemble the device. 
5. Pour in SDS running buffer to negatively charge all proteins. 
6. Run the gel for 2h. 
7. Add dying reagent. 
8. Heat in microwave. 
9. Shake on a horizontal shaker for 20 min. 
10. Wash the gel by using washing reagent. 

 
Cyanobacterial bacteria lysis reaction 

1. In a microfuge tube, take 300uL cyanobacteria with a OD660nm absorptance of 1.5. 
2. Centrifuge and take out all the supernatant. 
3. Add 30uL bugbuster, 30uL of pH buffer(dependent on pH), 60uL of enzyme 

solution(made previously according to different protein concentration requirement), and 
180uL of water. 

4. React different tubes in  shaker under different temperatures(according to different 
temperature requirement) for a 0.5,1,1.5 or 2 hours(depends on different reaction time 
requirement. 

5. Take out the microfuge tube, centrifuge for 10 minutes at 14500 rpm. 
6. Take out 270uL of the supernatant to test the OD660nm light absorptance. 

 
 

 



 
Device assembly and testing: 
 

Set up a device as illustrated by the diagram:  

 
(cyanobacteria lysis device:1. Immobilized enzyme; 2. Pump; 3. Mix reservoir) 

 
1. Add 50ml cyanobacteria to the mix reservoir which has an OD660nm reading of 1.5, 

5mL pH6.9 buffer and 5mL bugbuster 
2. Turn on the pump to 0.1mL/s, react for 30 minutes in 37 degrees incubator. 
3. In the end of 30 minutes, take out 300uL of the mix reservoir and centrifuge for 10 

minutes at 14500 rpm. 
4. Take out 270uL of the supernatant to test its light absorption under 660 nm light. 

 
 

  
 

 
    

 
 

 
 

 


