
 1 

Restriction Digest Protocol 

This protocol can be used for 3A assembly, or as a recipe for any restriction digestion. 

 

Materials 

Your two part Samples, A and B: Miniprepped DNA (in BioBrick RFC [10] plasmid 

backbones), or Synthetic DNA With prefix and Suffix sequences added 

• Linearized Plasmid Backbone (with a different resistance to the plasmid backbones 

containing your part samples) 

• EcoRI, XbaI, SpeI, PstI, DpnI 

• NEB 10X Cutsmart Buffer 

• BSA 

• DH20 

 

Reactions Enzyme Master Mix for Plasmid Backbone (25µl total) 

• 2.5 µl 10x Cutsmart buffer 

• 0.5 µl EcoRI-HF 

• 0.5 µl PstI 

• 0.5 µl DpnI (Used to digest any template DNA from production) 

• 100 ng linear plasmid 

• Nuclease free water to a final volume of 25 µl 

 

Enzyme Master Mix for Part A (25µl total) 

• 2.5 µl Cutsmart buffer 

• 0.5 µl EcoRI-HF 

• 0.5 µl PstI 

• 100 ng Part A (Exon 7 A1) 

• Nuclease free water to a final volume of 25 µl 

 

Digest all three reactions at 37°C for 1 hr, heat kill at 80 °C for 20 min, and hold at 4 °C. 

This step is necessary if you will perform a ligation using the reactions. 
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Ligation Protocol 

1. Add 6.25µl of digested Plasmid Backbone (25 ng) 

2. Add equimolar amount of Part A (EcoRI-HF PstI digested) fragment (< 3 µl) 

o Note: use NEB Cloner to assist with these calculations. 

3. Add 2 µl T4 DNA ligase buffer. Note: Do not use quick ligase 

4. Add 1 µl T4 DNA ligase 

5. Add nuclease free water to 20 µl 

6. Ligate 16 °C for 18 hrs. Heat kill at 65 °C for 10 min and hold at 4 °C 

7. Transform with 5 µl of product 

 

Note: If experimenting with different ratios of Plasmid Backbone to Part A, use NEB Cloner 

to determine the µl amounts 

 

Note: For linearized plasmid backbones provided by iGEM HQ, a plasmid backbone with an 

insert of BBa_J04450 was used as template. As a result, any red colonies that appear during 

your ligation may be due to the template as a background. Digesting with Dpn1 before use 

should reduce this occurrence. 

 

 

Analysis Example:  

  

 
https://parts.igem.org/Help:Protocols/3A_Assembly 

  

  

https://parts.igem.org/Part:BBa_J04450
https://parts.igem.org/Help:Protocols/3A_Assembly
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Transformation Protocol 
  

Transformation into DH5α (or BL21)  

  

1. Thaw competent DH5α cells on ice  

 

2. Label tube of cells  

 

3. Add 5µL of plasmid DNA into its respective tube and mix gently by flicking tube  

 

4. Incubate on ice for 30 minutes  

 

5. Heat shock at 42°C for 30 seconds  

 

6. Return to ice for 5 minutes.  

 

7. Add 250-500µL SOC into each tube  

 

8. Incubate at 37°C for 2 hours with rotation. 

  

9. Plate onto agar plates with Cm, or another appropriate antibiotic  

a. Plate 20µL onto one  

b. Plate 230µL onto another  

 

10. Incubate at 37°C for 24 hours  

 

  



 4 

Preparing Agar Plates Protocol 
  

1. Gather sterile plates and pipette tips, and a Bunsen burner  

2. Prepare 1L of LB agar using the recipe below:  

 

3. Weigh premixed 40g of LB Agar.  

a. Alternatively, LB can be made without agar or from the following components  

  

Tryptone  10 g  

NaCl  10 g  

Yeast extract  5 g  

  

Resuspend in 1L of water.  

Stir until dissolved (note: the agar will not dissolve, only the rest of the LB components 

will)  

  

4. Autoclave the LB agar to sterilize.  Use the “Liquid 45” cycle.  

 

5. Remove the media and place in a 50-55°C water bath to cool.  

 

6. Place 1 mL/L of antibiotics, either Chloramphenicol (Cm), Ampicillin (Amp), or 

Kanamycin (Kan) 1000X stock solutions into each of the Agar Media  

 

7. Stir the Agar Media using the stir plate until well mixed  

 

8. Light the Bunsen burner and mark your plates using the Antibiotic Color Code   

 

9. Pour the media next to the Bunsen burner to ensure that there is a low chance of 

contamination  

 

10. Stack approximately 5 plates together, next to the burner, while leaving the top plate 

slightly open (this reduces condensation)   
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Antibiotic Stock Protocol- (1000x 1µL/mL Media)- 10mL solutions 
 

Ampicillin  

1. Dissolve 1.0g of Sodium Ampicillin (100mg/mL) in MilliQ water up to a volume of 

10mL.  

 

2. Once dissolved, filter by washing through a 0.2 um syringe filter into a new sterilized 

test tube. 

  

3. Store the ampicillin in aliquots of 1000 µl at -20℃.  

 

Chloramphenicol   

1. Dissolve 0.25g of Chloramphenicol (25mg/mL) in MilliQ water up to a volume of 

10mL.  

 

2. Once dissolved, filter by washing through a 0.2 um syringe filter into a new sterilized 

test tube. 

  

3. Store the chloramphenicol in aliquots of 1000 µl at -20℃.  

 

Kanamycin   

1. Dissolve 0.50g of Kanamycin s µl fate (50mg/mL) in MilliQ water up to a volume of 

10mL.  

 

2. Once dissolved, filter by washing through a 0.2 um syringe filter into a new sterilized 

test tube.  

 

3. Store the kanamycin in aliquots of 1000 µl at -20℃.  
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PCR Protocol for Taq DNA Polymerase 
 

NEB Labs  

Component   50 µl   Master Mix: 10 rxns  

10x Taq Buffer  5 µL  50 µL  

10 mM dNTP  1 µL  10 µL  

10 µM Forward Primer   1 µL  10 µL  

10 µM Reverse Primer  1 µL  10µL  

Taq DNA Polymerase   0.25 µL  2.50 µL  

Nuclease Free Water   To 50 µL  To 500 µL  

  

Thermocycling PCR   

• Set heat cover to 105℃  

Step   Temperature ℃  Time  

Initial Denaturation  95  30 seconds   

30 Cycles   95  30 seconds  

  55  1 minute  

  68  30 seconds  

Final Extension  68  5 minutes  

Hold  4  ∞  
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Tentative Reagent List for Cellulose DNA Extraction 
Based on the methods from the paper, Zou Y, Mason MG, Wang Y, Wee E, Turni C, Blackall PJ, 

Trau M, Botella JR. Nucleic acid purification from plants, animals and microbes in under 30 

seconds. PLoS Biol. 2017 Nov 21;15(11):e2003916. doi: 10.1371/journal.pbio.2003916.  

 

      The following reagents will be needed to perform cellulose-based DNA extraction...  

1. No. 1 Whatman’s cellulose filter paper   

 

2. 3mm (or similarly sized) hole puncher  

 

3. Extraction Buffer (50mM Tris [pH 8.0],150 mM NaCl,2% PVP,1% Tween-20)  

a. 50mM Tris [pH 8.0]  

b. 150mM NaCl  

c. 2% PVP (Polyvinylpyrrolidone 40) 

 

d. 1% Tween-20  

 

4. Wash Buffer (10mM Tris [pH 8.0], 0.1% Tween-20)  

a. 10mM Tris [pH 8.0]  

b. 0.1% Tween-20  

 

5. A plastic pestle to crush samples into buffer  
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DNA Extraction Using Cellulose Discs 
Based on the methods from the paper, “Nucleic acid purification from plants, animals and 

microbes in under 30 seconds”  

 

1. Preparation of 20mL (50µL/rxn) of Extraction Buffer: 

a. NOTE: Calculations with formula weights will be adjusted to match formula 

weights of the reagents on-bottle.  

• Weigh out Tris [pH 8.0] (50mM) (FW: 121.14g/mol) 
o (0.05M) x (0.02L) x (121.14g/mol) 

▪ 0.121g Tris (pH 8.0) 
• Weigh out NaCl (150mM) (FW: 58.44g/mol) 

o (0.15M) x (0.02L) x (58.44g/mol) 
▪ 0.175g NaCl 

• Weigh out PVP (2% PVP per 20mL solution) 
o 2% of 20mL: 0.4g PVP 

• Weigh out Tween-20 (1% Tween-20(viscous liquid) per 20mL solution) 
o 1% of 20mL: 0.2mL Tween-20 

 

• Combine materials in a 50-100mL beaker. Add about 10-15mL of deionized water. 

Stir over a stir plate with stir bar. 

 

• After solids reagents have fully entered the solution, transfer to a small, graduated 

cylinder and add deionized water up to 20mL. Store in labeled 50mL (or similarly 

sized) bottle and store in fridge.  

  

2. Preparation of 80mL (200µL/rxn) of Wash Buffer: 

a. NOTE: Calculations regarding formula weights will be adjusted once on-bottle 

formula weights of reagents are known.   
  

o Weigh out Tris [pH 8.0] (10mM) (FW: 121.14g/mol) 

▪ (0.01M) x (0.08L) x (121.14g/mol) 

• 0.097g Tris (pH 8.0) 
  

o Weigh out Tween-20 (1% Tween-20(viscous liquid) per 80mL solution) 

▪ 1% of 80mL: 0.8mL Tween-20 

  

o Combine materials in a 50-100mL beaker. Add about 10-15mL of deionized 

water. Stir over a stir plate. 

  

o After solids reagents have fully entered the solution, transfer to a small, 

graduated cylinder and add deionized water up to 20mL. Store in labeled 

50mL (or similarly sized) bottle and store in fridge.  
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3. To a 1.5mL microfuge tube, add a small amount of bovine hair or saliva. Add 50µL of 

Extraction Buffer to the tube. 

  

4. Use a plastic pestle to crush the sample into the buffer.  
  

5. Use a hole-puncher to punch No.1 Whatman’s Paper into a 3mm disc. Gently dip the disc 

into the 1.5 tube containing the tissue and buffer using forceps or similar tool. Leave disc 

in buffer for at least 3 seconds.  
  

6. Carefully transfer disc from the tube containing the extraction buffer and tissue to a new 

tube containing 200µL of Wash buffer. Swirl gently for at least one minute.  

  

7. Elute DNA step: 

a.  Remove the disc from the buffer. Immerse in solution containing 45µL of 

Nuclease-free water and 5µL of dNTPs. Swirl gently for at least one minute 

i. The presence of dNTPs in solution further elutes DNA. 

  

8. Check the concentration and purity of the extracted DNA using the NanoDrop. 

a. If the 260/280 measurement is greater than 1.7 (close to ~1.8), protein 

contamination is low enough to go through with an amplification (RPA) reaction 

on sample(s).  
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RPA Protocol Using Twist Dx Liquid Amp Basic Kit 

 

1. Prepare the template DNA, by diluting to a final concentration of 10 ng/µL.  

 

2. Prepare working solutions of 10 µM RPA primer stocks by diluting them from the 100 µM 

stock (1 µL of primer stock + 9 µL of nuclease-free water).  

 

3. Add 2.4 µL of the forward and reverse primer working solutions to each PCR tube. Add 4.8 

µL of the positive control primers to the positive control reaction.  

 

4. Prepare the pre-master mix for the RPA.  Volumes given are for 1 reaction. Prepare enough 

for the number of reactions + 1 for waste.  Add the components in the order they are listed.  

a. 2X Reaction Buffer                          25 µL  

b. 10 mM dNTPs                                  1 µL  

c. Nuclease free water                          8.2 µL  

d. 10X Probe E-mix                             5 µL  

Vortex and pulse centrifuge.   

 

5. Add 2.5 µL of the 20X Core Reaction Mix (per reaction) to the lid of the master mix.  Mix 

by inverting the tube 10 times, and pulse spin.  

 

6. Add 41.7 µL of master mix to the primers in the PCR tubes.  Pipette the liquid up and down 

to mix.  

 

7. Add 2.5 µL of 280 mM MgOAc and 1 µL of template DNA (or 1µL of nuclease-free water 

to negative control, 1 µL of positive control DNA to the positive control) to the lid of the 

tubes.  Ensure the droplet of MgOAc is on the opposite side of the lid from the droplet of 

DNA. Once the droplets touch, the reaction starts.  

 

8. Preheat the thermocycler to 37 – 42 °C.  Turn the heated lid off.  

 

9. Pulse spin the reaction tubes to start the reaction. Invert tubes. Immediately place in the 

thermocycler for 20 – 40 minutes.  

 

10. Perform a PCR clean up using the IBI Scientific Gel Extraction/PCR Clean up Kit before 

analyzing the reactions by agarose gel electrophoresis.  

 

 

  

  



 11 

SDS PAGE, Coomassie Stain, and Western Blot Protocol, Cast an SDS-

PAGE 12% Gel 
1. Combine in a 125 mL Erlenmeyer flask 

a. 4.0 mL of 30% Acrylamide/bis 

b. 2.5 mL of 1.5 M Tris-HCl (pH 8.8) 

c. 100 µl of 10% SDS 

d. 3.35 mL deionized water 

 

2. Degas the solution under a vacuum for at least 15 minutes. 

 

3. Add to the degassed solution 

a. 5 µl TEMED 

b. 50 µl 10% APS 

 

4. Combine solution and pipette into a vertically-standing gel cassette (with comb in place) to 

about 3 centimeters below the teeth of the comb. This is the resolving gel layer. 

 

5. Immediately overlay the gel with ethanol. the gel until it is covered. 

6. Allow the gel to polymerize for 45 min to 1 hr. 

 

7. Rinse off the overlay solution with distilled water. 

 

8. Prepare the second layer, the stacking gel, by combining: 

a. 1.32 mL of 30% Acrylamide/bis 

b. 2.52 mL of 0.5 M Tris-HCl (pH 6.8) 

c. 100 µl of 10% SDS 

d. 6 mL of Distilled deionized water 

 

9. Mix and degas the solution for at least 15 minutes. 

 

10. Add to the degassed solution 

a. 10 µl of TEMED 

b. 50 µl 10% APS 

 

11. Place an SDS-PAGE gel comb into the cassette at an angle, not completely in. 

 

12. Add the solution to the cassette and cover the comb teeth. Realign the comb. 

 

13. Allow the gel to polymerize for 30-45 minutes. 

 

Preparing the samples and loading the gel 

1. Pipet 21 µl of sample protein into a microfuge tube. And 7 µl of 4X loading buffer in a 

microfuge tube and mix well. 

 

2. Heat the samples for 5 minutes at 100 °C 
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3. Set up the gel unit in the chamber and fill the chamber with running buffer to the designated 

line. 

 

4. Add 10 µl of the molecular weight standard in the first lane and 20 µl of sample to the 

following lanes. 

 

5. Run the gel for 1 hour at 100 V. 

 

Stain the completed SDS-PAGE gel - Coomassie Stain 

1. Cover completed gel in Coomassie stain in a container. 

 

2. Allow gel to shake on a rotating platform for about 30 minutes. 

 

3. Remove gel from stain and rinse with distilled water. Covers gel completely in destaining 

solution and place a few folded Kimwipes™ in the corner of the container. 

 

4. Destain the gel on the rotating platform overnight. 

Western blot 

1. Soak nitrocellulose membrane, 3MM Whatman papers and sponges in 1X transfer buffer. 

a. If using PVDF membrane, soak it in methanol for 5min. 

 

2. Put the gel onto the paper and the membrane onto the gel. Mark the wells and the gel 

perimeter at the back of the membrane by using a ball pen. Get rid of bubbles by using a glass 

rod. 

 

3. The sandwich should be: (+) sponge-paper-membrane-gel-paper-sponge (-) 

 

4. Fill the tank with 1X transfer buffer. 

 

5. Run: 1 hour at 100V at with a block of ice and/or in the cold room. 

 

6. Incubate the blot in 1% casein either at +4oC O/N or at RT for 1hr or at +37oC for 30min. 

a. 5% non-fat milk/ TBST can be used for most antibodies but, some antibodies (e.g., 

anti-His antibody) bind to some proteins in milk, which results in high background. 

Dilute these in 5% BSA in TBST. Check the manufacturers product sheet for the 

buffer recommendations. 

 

7. Rinse the blot in 1X TBST for 1-2min. 

 

8. Incubate: Primary antibody (mouse anti-His 1:2000 of stock in 1% casein) for O/N at 4oC or 

1hr at. 

a. RT or at +37oC for 30min. 

 

9. Wash: 3-4 times 10-15min each in 1X TBST. 

10. Incubate: Secondary antibody (goat anti-mouse IgG 1:5.000 of stock in 1% casein) for O/N at 
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4oC 

a. 1hr at RT or at +37oC for 30min. 

 

11. Wash: 3-4 times 10-15min each in 1X TBST. 

 

12. Add substrate: H2O2 + Luminol (kit). Rock gently for 5 minutes 

 

13. Expose using the Chemiluminescent imager. 
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Agarose Gel electrophoresis (for a 0.8% gel) 
1. Obtain 0.4 g of agarose powder and transport into 125 mL Erlenmeyer flask 

 

2. Add 50 mL of 1X TBE or TAE buffer to the flask. 

 

3. Heat solution in microwave in 15 second intervals, stirring gently between intervals, until the 

agarose has completely dissolved (do not overheat solution!). 

 

4. Allow the solution to cool. This can be sped up by running the outside of the flask under cold 

water. Do not run under water for more than a few seconds or the gel may solidify in the 

flask. 

 

5. Add 2 µl of Ethidium Bromide to the flask and swirl gently to mix thoroughly. 

 

6. In a gel-cast with a comb in place, slowly pour the solution into the cast and allow to set for a 

few minutes until firm. 

 

7. Rotate gel so that the wells of the comb are at the negative end of the electrophoresis 

apparatus. 

 

8. Pour enough 1X TBE or TAE buffer in the electrophoresis apparatus so that it covers the 

agarose gel completely. 

 

9. Gently remove the comb from the gel.  

 

10. Load 10 µl of molecular weight marker into the first lane. 

 

11. Load the remaining samples mixed with sample loading buffer (1 µl of the 6X stock for each 

5 µl of sample). 

 

12. Run the gel at 80 – 120 V until the sample has migrated at least halfway through the gel. 

 

Note: The percentage of the gel can be changed depending on the predicted size of the bands. A 

higher percent gel (1.3% (0.65 g agarose) is recommended for products less than 500 bp). 
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Flappase Assay Protocol 

1. Design of Flap and Spacer oligos 

1.1. We designed an 18 nucleotides spacer oligo, with 17 nucleotides complimentary to 

 the gene of interest, and one 3’ nucleotide complementary to the SNP (cSNP). 

1.2. For the 5’ flap portion, we used this sequence with one nucleotide complementary to 

the cSNP: TGCTAGTCTAGATACTACTC (ccSNP). On the 3’ end of the ccSNP we 

added 18 nucleotides that are complimentary to the gene of interest. This structure should 

create a Holliday-like junction at the site of the SNP, the structure that 5’ Flap 

Endonucleases recognize and cleave. 

1.3. Flap oligos were designed/labelled with a 5’ FAM tag and a 3’ blackhole quencher. 

1.4. Oligos designed for the assay were purchased from IDT. 

2. Genomic DNA Sample Preparation 

2.1. Refer to Cellulose DNA extraction Protocol. 

2.2. Genomic DNA for genetic analysis is obtained hair/saliva samples. 

2.3. Isolate DNA using DNA extraction kits. 

2.4. After DNA extraction, dissolve purified DNA in 200uL of 10mM Tris-HCl (pH.7.8), 

and 0.1mM to yield concentration of 15-60ng/ µL. 

2.5. Assay requires at least 100 ng DNA, 10µL aliquots is sufficient for the reaction. 

3. Amplification of Genomic DNA using Recombinase polymerase amplification (RPA) 

3.1. Refer to RPA Protocol. 

4. Resuspension of Flap and Spacer Oligos from lyophilized powder 

4.1. Dissolve oligos in 10mM Tris-HCl pH 7.8 and 0.1 mM EDTA. 

4.2. Determine concentration of oligos by measuring absorption at 260nm. 

4.3. Final concentrations for the Flap and Spacer oligos should be 20uM and 1uM, 

respectively. 

5. Collection of purified Flappase 

5.1. Purified enzyme was concentrated and separated from elution buffer. 

5.2. Store purified enzyme in 10 mM Tris HCl pH 7.8, 50 mM KCl, 100 ug/mL BSA and 

50% glycerol at 4°C. 

5.3. Refer to Flappase Purification Protocol. 

6. Preparation of standard assay buffer (5X) 
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6.1. Prepare reaction buffer using 50mM pH 7.5 and 16% Polyethylene glycol 8000. 

Store at -20 °C. 

7. Preparation of reaction mixture 

7.1. From stock solutions prepare reaction mixture containing 0.1 uM Spacer oligo, 1 uM 

Flap oligo, and 20ng/µL  of Flappase enzyme in 1X reaction buffer. 

8. Flappase Assay Conditions 

8.1. Add 10uL of RPA product (15-60 ng/µL ) to a PCR tube with 20uL mineral oil 

(prevents evaporation) in each sample. 

8.2. Prepare an additional No-target control: 10uL (10 ng/µL ) water. 

8.3. Transfer PCR tube to a heating block at 63 °C. (Refer to Heat Block Protocol). 

8.4. Add 10uL of previously prepared reaction mixture to each DNA sample in the PCR 

tube. 

8.5. Mix reagents in each well by pipetting the solution up and down several times. 

8.6. Incubate samples for 4 hours at 63°C. 

9. Detection of the Flappase Signal using a field compatible Fluorometer 

9.1. After the reaction is completed, remove PCR tube from heat block and cool samples 

to room temperature. 

9.2. Fluorescence signal from the samples will be measured using a previously designed 

fluorometer, data will be collected in intervals of 2 minutes for a total of 20 minutes. 

* We expect that this set of reaction conditions and detection system will require extensive 

optimization. 

 

References: 

1. Lyamichev V, Neri B. Invader assay for SNP genotyping. Methods Mol Biol. 2003;212:229-

40. doi: 10.1385/1-59259-327-5:229. PMID: 12491914. 
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Liquid culture expression and harvesting 

1.  Transfer 50mL of liquid LB media to a sterilized 125mL Erlenmeyer flask. 

2. Add 10L of antibiotic (Chloramphenicol) per mL of liquid media, swirl gently to mix 

3. Inoculate the sample 

a. Use an inoculating loop and grab a colony from a previously prepared and grown 

agar plate with the correct antibiotic. 

b. Place the loop with colony in the 50mL of liquid media to inoculate the media. 

c. Remove loop and swirl flask gently to mix. 

4. Leave to incubate for 3 to 4 hours until optical density is at 600nm is 0.600-0.800.  

5. Induce the culture with 10L/1mL of 100mM IPTG and leave to grow overnight. 

6. To harvest the culture grown overnight, transfer the culture to 50mL conical tubes and 

centrifuge for 10 minutes at 2500xg. 

7. Wash pellet twice with 25mL of PBS buffer, agitate conical tubes until pellet is dissolved 

and centrifuge for another 10 mins. 

8. Pellet can be stored in freezer until lysis.  
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Sonication Lysis 

 

1. Resuspend frozen pellets with 20mL of lysis buffer. 

a. Buffer w/ Imidazole (500mL) pH 8.0  

i. 300mM NaCl- 18.17g  

ii. 50mM NaPO4- 3.45g  

iii. 500mM Imidazole- 17g  

b. Buffer w/o Imidazole (500mL) pH 8.0  

i. 300mM NaCl-18.17g  

ii. 50mM NaPO4- 3.45g  

c. To make 20mL of Lysis Buffer  

i. 200uL Buffer w/ Imidazole  

ii. 19.8 mL Buffer w/o Imidazole  

d. 200 uL and 19.8mL of buffer w/o Imidazole  

2. Add 100uL of Protease inhibitor 

3. Aliquot 1mL fractions into sonication tubes. 

4. Sonicate with the following settings 

a. 60% amplitude, 20 seconds on, 10 seconds off for 3 minutes total sonication. 

5. Store samples in freezer until needed. 
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Liquid Chromatography Purification Protocol  

1. Refer to Sonication and Lysis Protocol for sample preparation.  

2. This chromatography technique is for purification of histidine-tagged proteins. 

3. Prepare wash and elution for Immobilized Metal Affinity Chromatography System (Bio-

Rad). 

i. Buffer A w/o Imidazole (500mL) pH 8.0 

1. 300mM NaCl-18.17g  

2. 50mM NaPO4- 3.45g  

ii. Buffer B w/ Imidazole (500mL) pH 8.0  

1. 300mM NaCl- 18.17g  

2. 50mM NaPO4- 3.45g  

3. 500mM Imidazole- 17g  

4. Obtain a 5mL Nickel column (Bio-Scale™ Mini Profinity™ IMAC Cartridges) for the 

purification of recombinant histidine (His)-tagged proteins. 

5. Prepare column for purification 

a. Flush the packing solution (20% EtOH) from the cartridge by running 2 column 

volumes (CV) of water at a flow rate of 10 ml/min (5 ml cartridge) 

6. Purification steps 

a. Equilibrate the cartridge with 5 column volumes (CV) of wash buffer A at a flow 

rate of 1.500 ml/min. Isocratic: 100% A and 0% B. 

b. Before loading the sample, filter sample using a 0.20micron filter. Load the cell 

free extract sample at a flow rate of 1.500 ml/min. 

c. Wash the cartridge with 3 CV of wash buffer A at a flow rate 1.5ml/min. 

Isocratic: 96% A and 4% B. Collect 1ml sample fractions. 

d. Elute the purified Flappase protein with 30 CV of elution buffer B at 1.5 ml/min. 

Isocratic: 20% A and 80% B. Collect 1ml sample fractions. 

e. Wash the cartridge with 3 CV of wash buffer A at a flow rate 1.5ml/min. 

Isocratic: 100% A and 0% B.  

7. Once purification steps are completed analyze chromatogram (Set to absorb at 280nm).  

8. Select any fractions that contain a peak at the elution phase; that would be purified 

protein.  

9. Once the fractions are selected, analyze sample fractions by running SDS Page gels and 

western blots (refer to SDS Page Protocol and Western Blot Protocol).  
 

 

 

 

Reference:  

1. Instruction manual - Bio-Rad Laboratories. (n.d.). Retrieved October 19, 2021, from 

https://www.bio-rad.com/sites/default/files/webroot/web/pdf/lsr/literature/10016027C.pdf.  
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