
Protocols 

DNA Gel Extraction 

We used QIAquick Gel Extraction Kit.  

 Excise the DNA fragment from the agarose gel with a clean, sharp scalpel. 

 Weigh the gel slice in a colorless tube. Add 3 volumes of Buffer QG to 1 volume 

of gel (100 mg ~ 100 µl). 

 Incubate at 50°C for 10 min (or until the gel slice has completely dissolved). To 

help dissolve gel, mix by vortexing the tube every 2–3 min during the incubation.  

 After the gel slice has dissolved completely, check that the color of the mixture is 

yellow (similar to Buffer QG without dissolved agarose).  

 Add 1 gel volume of isopropanol to the sample and mix.  

 Place a QIAquick spin column in a provided 2 ml collection tube. 

 To bind DNA, apply the sample to the QIAquick column, and centrifuge for 1 

min. 

 Discard flow-through and place QIAquick column back in the same collection 

tube. 

 (Optional): Add 0.5 ml of Buffer QG to QIAquick column and centrifuge for 1 

min. 

 To wash, add 0.75 ml of Buffer PE to QIAquick column and centrifuge for 1 min. 

 Discard the flow-through and centrifuge the QIAquick column for an additional 1 

min at ≥10,000 x g(~13,000 rpm). 

 Place QIAquick column into a clean 1.5 ml microcentrifuge tube. 

 To elute DNA, add 50 µl of Buffer EB (10 mM Tris·Cl, pH 8.5) or H2O to the 

center of the QIAquick membrane and centrifuge the column for 1 min at 

maximum speed. Alternatively, for increased DNA concentration, add 30 µl 

elution buffer to the center of the QIAquick membrane, let the column stand for 1 

min, and then centrifuge for 1 min. 

Miniprep 

We use iNtRON Plasmid DNA & PCR Product Purification Kit. 

 Culture at 37°C for 12-16 hours to OD 1.0-1.5. 

 Harvest 3-5ml culture. 

 Centrifuge at 13,000 rpm for 30s at RT. 

 Discard supernatant. 

 Resuspend bacteria in 250ul Resuspend Buffer (in fridge). 

 Add 250ul Lysis Buffer and mix well by inverting the tube 10 times. 

 Incubate for No more than 3 min at RT. 

 Add 350ul Neutralization buffer and mix well by inverting the tube 10 times. 

 Incubate the tube on ice for 5 min. (optional) 

 Centrifuge at 13,000 rpm for 10 min at 4°C. 

 Transfer supernatant into DNA spin column. 

 Centrifuge at 13,000 rpm for 1 min. 



 Discard the filtrate.  

 Add 500ul Washing Buffer A. 

 Centrifuge at 13,000 rpm for 1 min. 

 Discard the filtrate. 

 Add 700ul Washing Buffer B. 

 Centrifuge at 13,000 rpm for 1 min. 

 Discard the filtrate. 

 Air spin at 13,000 rpm for 1min. 

 Transfer the filter to a new eppendorf. 

 Elute the plasmid DNA with ddH2O (30- 50ul) 

 Stand for 1 min and centrifuge at 13,000 rpm for 1 min. Get the eluted DNA in 

the eppendorf. 

Transformation  

 Defreeze the 100 ul competent cells on ice! 

 When deefrozen pipette the cells and the plasmids into the tube. Avoid pipetting 

up and down since the cells are very sensitive to stress. Flick gently to mix. 

 Incubate the tubes on ice for 20 minutes. 

  Heat shock: Put the tubes in the waterbath at 42°C for 90 seconds. 

 Transfer the tubes QUICKLY back on the ice and stand for 60 seconds. 

 Add 900ul LB into the tube. 

 Place the tubes in the shaker (for E.Coli at 37°C for one hour. If you use plasmids 

containing a strong anti-biotic like Cm then incubate longer e.g. for 1.5 hours. 

Place the tubes slightly tilted in the incubator. 

 If you plan to plate your transformation product, put the plates in the incubator. 

 Take the cells and the plates out. Centrifuge the LB culture at 9,000 rpm for 5min, 

discard most of the supernatant with about 50ul left. 

 Add autoclaved beads to the plates. Then add 100l of the product to the plates. 

Shake horizontally to spread the cells on the plate. Put the plates into the 

incubator O/N. 

 

Ligation 

We use Invitrogen T4 DNA ligase 

Protocols:  

Note: Before use, thaw 5X DNA Ligase Reaction Buffer at room temperature and vortex 

vigorously to dissolve any precipitated material.  

Recommended Conditions for General Cloning and Library Construction: 

 Cohesive Ends Blunt Ends 

5X Ligase Reaction Buffer 4 µl 4 µl 

Insert: Vector Molar Ratio 3:1 3:1 



Vector Ends 3-30 fmol 15-60 fmol 

Insert Ends 9-90 fmol 45-180 fmol 

Total DNA 0.01-0.1 µg 0.1-1.0 µg 

T4 DNA Ligase 0.1 unit 1.0 unit 

Autoclaved distilled water to 20 µl to 20 µl 

Temperature 23-26°C 14°C 

Time   1 h 16-24 h 

Note: For optimal transformation, dilute the ligation reaction ≥5-fold, to at least  

100 µl, before adding to competent cells. 

Restriction Digestion 

The following volumes apply to a 20µl analytical digest; for larger, preparative digests, 

simply scale up (eg. for a 30µl digest, use 3µl of 10x buffer, etc)  

 Add 0.2µl BSA to tube.  

 Add 2.0µl 10x Buffer to tube.  

 Add appropriate amount of DNA to tube. (usually 2 ul)  

 Add 0.5µl of each enzyme to tube.  

 MIX THE REACTION BY PIPETTING HALF THE VOLUME UP AND 

DOWN.  

 Incubate the reaction at 37°C for 2hrs to ensure complete digestion. 

 Store digest at -20*C or run immediately on gel 

 

Colony PCR 

This step takes place after having transformed cells and having grown them overnight on 

a plate. It is quicker to check the plasmids at this stage rather than waiting for a miniprep.  

 Prepare the PCR: protocol adapted for Ex Taq polymerase, for 20 ul final volume  

o reaction buffer 10x: 2 ul  

o dNTPs 10mM: 1.6 ul  

o each primer (20 uM): 0.5 ul (needs to be 0.4 uM in final volume)  

o Ex Taq (5 U/ul): 0.1 ul  

o ddH20: 15.3 ul (check to have 50ul total)  

 Recover the colonies:  

o Choose a few colonies that you want to analyze  

o Prepare eppendorf with 100 ul LB.  

o For each colony, take it with a tip, then put the tip in an eppendorf and mix 

gently.  

o Then put the tips into the reaction PCR reagent prepared before and mix 

well. 

o Put the eppendorf into 37 °C incubator for further use. 



 For Topo plasmid: use M13 Forward and M13 Reverse primers. 

 For K525998 plasmid: use sequencing primer VF2 and VR. 

Chemical competent cells preparation protocols 

 Pick one colony from stock plates to 5ml, incubate at 37°C in shaker at 200rpm 

overnight. 

 The next morning, add 1ml the overnight culture to 100 ml new LB culture, 

incubate in the shaker at 37°C, 200rmp to OD 0.2-0.3. 

 Pre-cold centrifuge to 4°C, centrifuge the culture at 4000rmp for 5min, discard 

supernatant. 

 Add 2.5 ml pre-cold 0.1 MgSO4 and resuspend the bacteria, put on ice for 15min. 

 4000rpm centrifuge for 5min. Discard the supernatant, add pre-cold CaCl2 2.5ml 

and pre-cold 0.625ml 80% glycerol. 

 Aliquot 100ul cell suspension into each tube. (tubes should also be pre-chilled). 

Polyphosphate extraction 

 Pellet cells by centrifugation at 2000×g for 5 min. 

 Resuspend pellet in 0.5 ml of GITC lysis buffer (GITC lysis buffer, 4 M 

guanidine isothiocyante, 50mM Tris-HCl, PH 7.0) 

 Incubate the cell suspension at 95°C for 2-5 min. 

 After incubation, add 30ul of 10% SDS and 0.5 ml of 95% ethanol to the cell 

lysate and mix well. 

 Transfer the cell lysate to the GF/C filter plate. 

 Let the cell lysate pass through the filter by vacuum/ by centrifugation; discard 

the through. 

 Add 0.5 ml of Cold New Wash Buffer ( New Wash Buffer, 5mM Tris-HCl, pH 

7.5, 50mM NaCl, 5mM EDTA, 50% ethanol) 

 Let the New Wash Buffer pass through the filter by vacuum/ by centrifugation; 

discard the through. 

 Wash the filter once more by repeating step 7 and step 8. 

 Add 50ul of Another Wash Buffer to the sample (Another Wash Buffer, 50mM 

Tris-HCl, pH 7.4, 10mM MgCl2, 20ug each of DNase and RNase per milliliter of 

buffer) – Remarks: maybe DNase and RNase can be replaced by Benzoase. 

 Incubate the plate at 37°C for 10 min. 

 Add 150ul of GITC lysis buffer and 150ul of 95% ethanol to the sample. 

 Remove the buffer by vacuum/ by centrifugation. 

 Wash the filter for 2 times by New Wash Buffer. 

 Add 50ul of 50mM Tris-HCl, pH 8 to the sample. 

 Incubate the plate at 95°C for 2 min. 

 Elute the polyphosphate by vacuum/ by centrifugation. 

 Repeat the above 3 steps in red twice for a complete elution of polyphosphate. 

His-tagged protein purification. 



 Wash the column with 5× volume ddH2O with the speed of 1ml/min. 

 Load 5× volume NiSO4 to the binding column with the speed of 1ml/min. 

 Load 5× volume PBS with 25m M imidazole with the speed of 1ml/min to reduce 

unspecific binding. 

 Load the protein samples dissolved in PBS to the column, with the speed of 0.8 

ml/min. 

 Wash the column with 5× volume PBS with 25m M imidazole at the speed of 

1ml/min. 

 Wash the column with 5× volume PBS with 50m M imidazole at the speed of 

1ml/min. 

 Wash the column with 5× volume PBS with 80m M imidazole at the speed of 

1ml/min. 

 Elute the samples with PBS with 125 mM imidazole. 

 Wash the nickel ion away by using  5× volume strip buffer. 

 

 


