
iGEM Protocol(updated 7.15)
I. PCR for the template DNA

Make 2 KanMX Vector PCR in one time. For the others, just make one tube.

Component Volume

Q5 High fidelity 2X Master Mix 25 uL

10uM Forward Primer 1.5uL

10uM Reverse Primer 1.5uL

Template DNA 1uL

Water ddH2O 21uL

Total: 50 uL

For CHIT42, SOD1, PNP1 template

Stage Temperature Time

Degeneration 98 degree 30s

25-35 cycle 98 degree 10s

58 degree 30s

72 degree 1.5min

Final Extension 72 degree 2 min

Hold 12 degree infinity

For KanMX the vector



Stage Temperature Time

Degeneration 98 degree 30s

25-35 cycle 98 degree 10s

58 degree 30s

72 degree 2.5min

Final Extension 72 degree 2 min

Hold 12 degree infinity

II. Agarose gel electrophoresis
Step:

Procedure for PNP1, CHIT42, SOD1 PCR product:

1. Add 0.4g  Agarose with 55mL 1X TAE buffer (portion for the 2X gel)

2. Heat the mixture inside the microwave to dissolve the powder. Set the time as 30s

each time until the powder dissolves completely.

3. Place the solution at room temperature until it becomes warm. Then, add 1 uL SYBR

Safe DNA gel stain to the solution.

4. Pour the solution into the gel stray containing a comb. Wait about 20 min

5. Add 10 uL gel loading dye into the 50 uL PCR gene

6. Load 5 uL standard DNA ladder and 60 uL of each sample to the gel. Run the gel at

100V from the negative to the positive for 20 min

Procedure for KanMX vector PCR product:

7. Add 0.2g  Agarose with 25mL 1X TAE buffer (portion for the 1X gel)

8. Heat the mixture inside the microwave to dissolve the powder. Set the time as 30s

each time until the powder dissolves completely.

9. Place the solution at room temperature until it becomes warm. Then, add 1 uL SYBR

Safe DNA gel stain to the solution.

10. Pour the solution into the gel stray containing a comb. Wait about 20 min or until the

it has completely solidified



11. Add 10 uL gel loading dye into the 50 uL PCR gene

12. Load 5 uL standard DNA ladder and two tubes in total 120 uL of the KanMX product

to the gel. Run the gel at 100V from the negative to the positive for 20 min

Part III. Gel band purification
Material:

1. The agarose gel from part II

Procedure

1. Cut the gel under the UV light and weigh them. Put the agarose slice in a 1.5mL tube.

For KanMX, the slice is separated into two tubes due to its larger size.

2. Add 300 uL Capture buffer type 3 to the slice if the weight of the gel is lower than

0.3g. If the gel is heavier than 0.3g, add 100uL Capture buffer per 0.1g gel.

3. Incubate the tube at 60 degrees for 15 min. Take them out from the incubator and

shake them each 3 min.

4. Transfer mixture in tubes to the GFX Microspin column with a collection tube. Then,

place them for 1 min. Transfer the two KanMX mixture into one GFX Microspin

column by centrifuging the column twice.

5. Centrifuge the mixture at 16000 xg for 30s.

6. Discard the flow. Add 500 uL wash buffer into the tube and centrifuge them with the

same setting as step5.



7. Set the columns with a new tube. Then, add a 30uL elution buffer at the middle of the

column.

8. Place them at room temperature for 1 min. Centrifuge them at 16000 xg for 1 min.

Quantification:

Procedure

1. Use 1uL elution buffer to set the blank for the machine. Wipe the machine every time

when you want to load your sample on it.

2. Loading 1 uL of your PCR product on the machine each time.

Part IV. Gibson assembly with the three target general and PCR
Procedure

1. Add the component inside the tubes as the information provided on the chat above.

Add the water first, and add the master mix finally

2. Put them into the cycle machine at 50 degrees for 15 or 50 minutes.

Part V. Transformation using TOP10 cells and the product in the

process before

Bio Materials:

1. TOP 10 cells

2. DNA after l assembly

Procedure

Thaw TOP10 cell on ice for 20 min

Add 20 microliter DNA after gibson m into the TOP 10 cells , then place it back to

the ice for 30 min.

Heat shock the tube at 42 degrees for 1 min. After that, transfer it back on ice for 2

min.

Add 900 micro litre LB solution into the tube, and incubate the mixture at 37 degrees

in the shaking incubator for 1 hour

Centrifuge the culture at 8000 rpm for 30s.

Take out 950uL of the upper layer solution inside the tube.



Spread the cells on the agar plate that have been put in the incubator at 37 degrees

overnight. (should within 12-16h)

Part V. Yeast Transformation

Materail:

prepare 40 ml culture of exponentially growing S. cerevisiae (e.g. OD600~0.6 to 0.8).

Experimental procedure:

Preparing cells for transformation

1) Transfer the culture from a flask to a 50 ml tube. Spin the culture at 2400 rpm for 5

mins using a bench-top centrifuge.

2) While waiting, denature the double stranded salmon sperm DNA (10mg/ml) to single

stranded by heating at 98˚C for 5 mins. Transfer the DNA to ice and keep until later.

3)   After the 5 mins centrifugation of the cell culture, discard the supernatant.

4) Re-suspend the cell pellet with 1 ml of sterile water. Transfer the cells into a clean 1.5

ml micro-centrifuge tube. Pellet the cells by spinning at 2400 rpm for 1 min using a

bench-top micro-centrifuge. Discard the supernatant.

5)   Repeat step 4 twice in the same micro-centrifuge tube.

6) Re-suspend the pellet with 1 ml Lithium Acetate (LiAc)/TE buffer. Spin the mixture at

2400 rpm for 1 min using the bench-top microfuge centrifuge. Remove the

supernatant.

7)  Re-suspend the cell pellet with 500 ml of LiAc/TE buffer.

Preparing transformation reaction mixture

8) In separate clean sterile micro-centrifuge tubes, prepare the following transformation

mixes. Reaction mix:

5 ml   Single stranded Salmon Sperm DNA (10mg/ml)



20 ml Transforming DNA (ADE2 deletion or gene-tagging construct)

50 ml  Cells

Negative control

Reaction mix:

5 ml   Single stranded Salmon Sperm DNA (10mg/ml)

20 ml H2O

50 ml  Cells

Transformation by heat-shock

9) Add 300 ml LiAc/TE/40%PEG and mix well by pipetting up and down gently until

the mix is homogenized. Incubate the mix for 30 mins at 30°C.

10) Then heat-shock the transformation mix by incubating at 42°C for 20 mins.

Recovery

11) Transfer the transformation mix into 5 ml YPD media and incubate with rotation at

30°C for 1 hr.

12)  Spin at 2400 rpm for 5 mins in a bench-top centrifuge. Discard supernatant.

Plating

13) Add 200 ml of fresh YPD into the cell pellet and re-suspend the cells. Plate the entire

volume of cells of your sample treatments onto a selective YPD + G418（400µg/ml)

plate. .



For negative control cells, plate 100 ml on a YPD + G418（400µg/ml) and the other 100

ml onto a YPD plate. Label all your plates with your name and date. Seal all the plates

individually with parafilm.

14) Incubate the plates at 30˚C for 2 days. Pick up the red colony and purify.

Part Ⅵ. Protein extraction and western blot
Protein extraction of supernatant

1. Use 250ml flask, 6ml media overnight culture yeast.

2. Centrifuge, 4 ℃, 3000rpm, 2min.

3. Separate supernatant and precipitate, Freeze the pellet in the refrigerator at -80 ℃ if

needed.

4. Filter the supernatant with a syringe to remove the rest of cells in the supernatant.

5. Add 10ug BSA and add 1.2ml ice-cold 100% TCA to 6ml filtered medium。

6. centrifuged the samples at 4℃ 15000 rpm, 30min.

7. Using 1ml ice cold acetone wash the protein pellet each tube and air dry.

8. Use 10ul loading dye each tube to re-suspension and boil the sample at 98℃ for

10min.

9. Store at -80 ℃.

TCA protein extraction (cell)

1. Centrifuge to remove YPD medium (4000 rpm, 3min)

2. Wash the cell pellet with 1mL of COLD TBS buffer in 1.5mL safe lock tubes.

Wash the pellet twice.

3. Remove TBS buffer.

4. Add 500uL of COLD 10% TCA buffer and 1 spoon of beads

5. Beat the cells to open in a bullet blender for 3min, and take out the sample on

ice for 3 min

6. Repeat step 5 for 5 times.

7. After beating, poke holes on the bottom and cap of the tube to release the

reaction solution in a new 1.5ml centrifuge tube. Centrifuge at 3000rpm for 1 min.



8. Remove the poked tubes. Centrifuge at 15000rpm for 10min, discard

supernatant.

9. Rinse the pellet with 1mL of 1MTris-HCl (pH 11.0) by inverting the tubes,

discard Tris-HCl.

10. Resuspend the pellet with resuspension buffer (0.1M Tris-HCl, 3% SDS)

11. Boil the sample at 98C for 10min.

12. Centrifuge at 15000 rpm for 10 min

13. Transfer supernatant to the new 1.5mL centrifuge tube.

14.         Measure the concentration , separate 25ug protein samples and add loading

buffer in it.

14. Store at -80℃

Western blot

1. Boil the samples for 10 min before loading.

2. Prepare a pre-stained protein standard as well. Run the samples on a pre-cast SDS

polyacrylamide gel at 170V (constant voltage) for 40 to 60 minutes until the dye

reaches the bottom of the gel.

3. Remove the gel and soak in 1L of protein transfer buffer (made by mixing Tris base

48.5 g, Glycine 240.2 g, Methanol 3.2 L, 10N NaOH 1.5 ml, add water to 16 L) for 15

minutes. Cut the nitrocellulose membrane (ISC BioExpress, F-3139-3) to the similar

size of the transfer area of the gel. Assemble the electroblotting cassette and place the

electrodes in the blotting unit, according to the manufacturer’s instructions.

4. Transfer in Tris-Glycine transfer buffer at constant current of 200mA for 120min.

5. Following transfer, remove the membrane from the blotting cassette.

Antibody Detection:

1. Wash the membrane with TBST (10mM Tris-HCl, pH 8.0, 150 mM NaCl, 0.05%

Tween 20) once for 5 min at room temperature. Block non-specific binding on the

membrane with freshly prepared 5% nonfat dried milk for 1 hour on a shaking

platform at room temperature.

2. Incubate the membrane with a specific primary antibody diluted in TBST and 5%

nonfat dried milk at the manufacturer’s recommended dilution with gentle agitation at

4℃ overnight.

3. Wash three times for 5 min each with TBST.



4. Incubated with secondary antibody at 1:20,000 in TBST-5% nonfat dried milk for 1

hour at room temperature.

5. Wash three times again for 5 min each with TBST.

6. For detection, use Western Blot Luminol Reagent and prepare according to

instructions.

7. Lay the membrane on a plastic surface with the protein side up. Add the mixed

detection solution to the membrane. Incubate for 1 minute. Remove the excess

solution and cover the membrane with transparent plastic.

8. Place the wrapped blot with protein side up in an X-ray film cassette. Place a sheet of

X-ray autoradiography film on the top of the membrane. Close the cassette for 15 s to

1 min. Remove the film for development. Add additional films if needed for longer or

shorter exposures.

Part Ⅵ. Functional assay
Protocol for Measuring the SOD Activity in Supernatant

Protocol for Measuring the SOD Activity in Supernatant

1. Preheat the materials to 25℃ using a water bath
2. Add the Control group materials into a 15 mL centrifuge tube as the following table.
3. Invert the tubes 4-5 times. Then, add the sample in triplicate to a 96 well UV

transparent plate.

Control Group

Self Oxidation of
pyrogallol

Media with pyrogallol WT Strain with
pyrogallol

SOD Strain with
pyrogallol

0.1 mol/L Tris-HCl (pH=8.20,
with 2.0 mmol/L EDTA)

1.500mL 1.500mL 1.500mL 1.500mL

Sterile Mili Q 1.400 mL 1.233 mL 1.233 mL 1.233 mL



10mmol/L HCl 0.100 mL 0.100 mL 0.100 mL 0.100 mL

Media/ Superntent - 0.167 mL 0.167 mL 0.167 mL

Total volume 3mL 3mL 3mL 3mL

4. Add the Control group materials into a 15 mL centrifuge tube as the following table. (All the
test group sample should add the pyrogallol at the same point)

5. Invert the tubes for 4-5 times.Then, add the sample in triplicate to a 96 well UV transparent
plate.

Test Group

Self Oxidation of
pyrogallol

Media with pyrogallol WT Strain with
pyrogallol

SOD Strain with
pyrogallol

0.1 mol/L Tris-HCl (pH=8.20,
with 2.0 mmol/L EDTA)

1.500mL 1.500mL 1.500mL 1.500mL

Sterile Mili Q 1.400 mL 1.233 mL 1.233 mL 1.233 mL

10mmol/L Pyrogallol (Prepared
by 10mmol/L HCl)

0.100 mL 0.100 mL 0.100 mL 0.100 mL

Media/ Superntent - 0.167 mL 0.167 mL 0.167 mL

Total volume 3mL 3mL 3mL 3mL

6. Use the U-1819 ultraviolet-visible spectrophotometer to read the absorbance at 325 nm of the
samples for 30 min. Record the absorbance every 30 seconds.

7. Calculation formula:



ΔA sample = ΔA test - ΔA control

CHIT42-DPPH assay:

1, Culturing yeast ( chit42, wild type) in SC medium for overnight in a 100ml flask

2, when the OD grows to 0.5-0.8, then 8% ethanol is added and let yeast re-grow to OD=0.6.

3, Centrifuge the yeast when the OD grows to 0.6 at 400 rpm for 4 mins and collect

supernatant.

4, Adding 50ul yeast supernatant and 200ul 51.54mg/L DPPH in 95% ethanol to 96

microwell plates as As.

5, Adding 50ul yeast supernatant and 200ul 95% ethanol to 96 microwell plate as Ar

6, Adding 50ul ethanol and 200ul 51.54mg/L DPPH in 95% ethanol into well plate as A0

7, incubate at 25 degrees for 30 minutes and examine the absorption at 517 nm. The final

DPPH scavenging rate is calculated by the equation: (1-(As-Ar)/A0)*100%

PNP activity assay

1.     Material

1.1  Standard preparation

Standard

#

Volume of

standard(ul

)

Assay

buffer(u

l)

Final volume

standard in

well(ul)

End Conc

Hypoxanthine in

well(nmol/well)

1 0 150 50 0

2 6 144 50 2

3 12 138 50 4



4 24 126 50 8

1.2  Reaction Mix

Component Reaction

Mix(ul)

Background control

Mix(ul)

PNP assay

buffer(1X)

46 48

PNP

Developer

2 2

PNP

Substrate

2 0

Total

volume

50 50

2.     Set up Reaction wells

Standard wells = 50 µL standard dilutions.

Sample wells = 2 – 50 µL samples (adjust volume to 50 µL/well with 1x PNP Assay

Buffer).



Background control sample wells= 2 - 50 µL samples (adjust volume to 50 µL/well 1x

PNP Assay Buffer)

3. Add 50ul Reaction Mix into Standard wells, Sample wells, and add 50ul Background

control Mix into Background control sample wells.

4. Measure absorbance on a colorimetric microplate reader at OD = 293 nm in kinetic

mode, every 2 minutes, for at least 30 minutes at room temperature.

5. Save data and processing.


