
Induced expression of protein

Material
1.LB medium: 1% (w/v) Bacto-Tryptone, 0.5% (w/v) Yeast Extract, 1% (w/v) NaCl; adjusted to pH
7.0 with HCl.
2.IPTG: 1 M stock.

Methods
1.Pipette 5 ml LB media into a sterile 15 ml snap cap tube. Add 5l of 1000x kanamycin solution
(final concentration: 50g/ml).
2.Inoculate this culture with a single colony of E. coli BL21 (DE3) strain transformed with the
expression plasmid, using an inoculation loop.
3.Incubate the culture with shaking (250 rpm) at 37°C overnight.
4.Measure 1 l of LB using sterile graduated cylinder and transfer to sterile 2.5 l flask by pouring.
Add kanamycin to a final concentration of 50 g/ml.
5.Inoculate the 2.5 l flask with the 5 ml starter culture.
6.Incubate with shaking (rpm = 250) at 37°C for approximately 3h until the cell density reaches
an OD600nm of 0.5.
7.When the OD600nm of 0.5 is reached, remove 1 ml of culture serving as an negative induction
control. Harvest the cells by centrifugation at 4000g for 15 min and store the pellet at −80°C.
8.Add IPTG to a final concentration of 1 mM. Incubate either at 37°C with shaking for 3 h or at
20°C for 16 h. Harvest cells by centrifugation at 4000g for 15 min.

Protein purification

Material
1.Ni-NTA resin for IMAC (Immobilized affinity chromatography).
2.Lysis buffer: PBS containing additional 150 mM NaCl, 10 mM imidazole and 1% (v/v) Triton
X-100.
3.Wash buffer 1: PBS containing additional 150 mM NaCl, 5 mM imidazole, and 1% (v/v) Triton
X-100.
4.Wash buffer 2: PBS containing additional 150 mM NaCl and 15 mM imidazole.
5.Elution buffer: PBS containing additional 150 mM NaCl and 300 mM imidazole.
6.Strip buffer: 20 mM Tris-HCl, pH 7.9, 100 mM EDTA,0.5 M NaCl.
7.IB solubilization buffer: 50 mM CAPS-KOH, pH 11, 300 mM NaCl, 0.3% (w/v)



N-Laurylsarcosine, 1 mM DTT.
8.Charge buffer: 50 mM NiCl2.
9.20% (v/v) ethanol.
10. Dialysis buffer: 20 mM Tris-HCl, pH 8.0, 150 mM NaCl, 10% glycerol.
11. SUMO protease (recombinant 6xHis-tagged catalytic core of S. cerevisiae Ulp1; 10 unit/l,
available from LifeSensors, Inc.).
12. PBS: 2 mM KH2PO4, 8 mM Na2HPO4, 137 mM NaCl,2.7 mM KCl; adjusted to pH 8.0 with
Na2HPO4.
13. Refolding buffer: 20 mM Tris-HCl, pH 8.0, 150 mM NaCl, 1% (w/v) CHAPS, 10% (v/v) glycerol.
14. 1 M DTT.
15. 3.5 kDa MWCO (Molecular weight cut-off) dialysis tubing.

Methods

Part 1

1.Pipette 25 ml Ni-NTA resin into a column and allow to drain by gravity (here and in all
subsequent purification steps allow the column to drain by gravity).
2.Wash the column with 5 column volumes (CV) of water.
3.Charge the column with 5 CV Charge buffer. If using new Ni-NTA resin, the resin is pre-charged
and this step may be omitted.
4.Equilibrate column with 10 CV of Wash buffer 1.
5.Load sample onto Ni-NTA resin. Make sure that the pro- tein extract contains 5 mM imidazole.
If not, add 1.7% (v/v) Elution buffer to the protein sample and mix gently.
6.Wash the column with 10 CV of Wash buffer 1.
7.Wash with 10 CV of Wash buffer 2.
8.Elute the bound SUMO fusion protein with 4 CV of Elution buffer.
9.Strip the column by adding 5 CV of Strip buffer.
10.Wash the column with 5 CV water.
11.Apply 5 CV 20% (v/v) ethanol to the column, allow ½ the volume to drain by gravity, and store
the column at 4vC.

Part 2

1.Dialyze a purified SUMO-fused protein using 3.5 kDa MWCO dialysis tubing against either 500
ml PBS (for soluble fusions) or 500 ml Refolding buffer (for insoluble SUMO-fused proteins).
Dialyze for 24 h at 4°C with at least four buffer exchanges.
2.Add SUMO protease (Ulp1) to the SUMO-fusion protein sample in appropriate buffer at a ratio
of 1 unit enzyme per 100 g substrate (see Note 11). One arbitrary unit of the SUMO protease is
defined as the ability to cleave 100 g of SUMO-tag fused GFP in 1 h at 30°C.
3.Add DTT to the enzyme-substrate mixture to a final con- centration of 2.0 mM. Do not exceed 2
mM if Nickel affinity resin (Ni-NTA) will be used for subtracting SUMO in the downstream
purification, because high concentrations of DTT can disassociate the metal from the resin.
4.Incubate the mixture at 30°C for 1h with slight shaking. Typically, >95% of SUMO-fusions can



be cleaved under these conditions (to maximize cleavage, continue to incubate the mixture at
4°C overnight).
5.Check the cleavage using SDS-PAGE. If the SUMO-fusion is not approx. 95% cleaved, add more
Ulp1 and incubate for a longer time.
6.Dialyze the cleaved SUMO fusion with proper buffer for the next purification step, subtraction
of SUMO and Ulp1 for pure target proteins.
7.For the subtraction step, re-apply the digestion mixture to the 5 ml column of Ni-NTA resin.
Add two column volumes of PBS to the column. While the gene product of interest, which does
not harbor a 6xHis-tag, flows through the column, both the SUMO fusion and SUMO protease
contain a 6xHis-tag and thus bind to the Ni-NTA resin and are removed from the mixture.
8.Analyze the protein samples on SDS-PAGE gel.

SDS-PAGE gel electrophoresis

Material
1.Gel configuration solution: 30% acrylamide; 1.5 M Tris-HCl, pH 8.8; 1 M Tris-HCl, pH 6.8;, 10%
SDS; 10% ammonium persulfate; TEMED.
2.electrophoresis buffer: 15.1g Tris + 94g glycine + 5g SDS with water to 1L.
3.Staining solution: 0.25g Komas Brilliant Blue R-250 with 45 ml methanol and 10 ml glacial acetic
acid, dissolve as much as possible and add water to 100 ml.

Methods
1. Install the glass plate and check for leaks.
2. Prepare the separating gel by mixing in small beakers in sequence according to the recipe, mix
immediately after TEMED is added and pour carefully into the glass plate gap up to 3/4; fill the
gap with water and leave it horizontally until a clear demarcation line between water and gel
layer appears.
3. Pour out the water layer and absorb it with paper; prepare the concentrating glue by mixing in
small beakers in sequence according to the recipe and then pour it into the glass plate gap; insert
a comb to avoid air bubbles.

Separating gel

H2O 30% acrylamide Tris-HCl (pH8.8)
10% ammonium

persulfate
10% SDS TEMED

1.1 ml 2.5 ml 1.3 ml 50 ul 50 ul 4 ul

Concentrating gel

H2O 30% acrylamide Tris-HCl (pH6.8)
10% ammonium

persulfate
10% SDS TEMED

1.4 ml 0.33 ml 0.25 ml 20 ul 20 ul 5 ul



4.Add 10ul loading buffer to the samples during gel concentrate solidification, heat at 100◦ C for
3 min, and centrifuge at 12,000 rpm for 5 min.
5.Fix the glass plate in the electrophoresis apparatus after the gel concentrate has solidified, and
carefully pull out the comb after adding electrophoresis buffer to the upper and lower slots.
6.Take 10 ul of sample in turn and slowly add it to the comb wells, while take 8 ul of protein
Marker and add it to the comb wells.
7. Connect the electrophoresis apparatus to the power supply, first use 80V constant voltage
electrophoresis; change the voltage to 200V to continue electrophoresis after the dye molecules
go into the separation gel; stop electrophoresis when the dye molecules reach the bottom of the
glass plate.
8. Remove the glass plate from the electrophoresis apparatus and pry it open, carefully take out
the gel, put it in a plastic box and add the dye solution to submerge it, and heat it for 3 min in a
microwave oven on medium heat for staining.
9. Remove and recover the staining solution, soak the gel with water, microwave the gel for 10
min on high heat to decolorize, change water and continue heating until the protein bands are
clear.
10. Take pictures of the completely decolorized gels and analyze the purification effect.
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