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Preparation protocol for the VirE1/E2 complex from A. Tumefaciens
VirE1 : 65 amino acids (theoretically 7.16 kD and pI 5.00) NCBI #  NP059818

VirE2 : 533 amino acids (theoretically 60.59 kD and pI 6.57) NCBI # P07544
Buffers :
Lysis buffer : 

50 mM Tris-HCl pH 8.5, 100 mM NaCl, 0.1 mM EDTA, 1mM ME 

Buffer A :

20 mM Tris-HCl pH 8.0, 10 mM NaCl, 0.1 mM EDTA, 1mMME

Buffer B:


20 mM Tris-HCl pH 8.0, 1 M NaCl, 0.1 mM EDTA, 1mM ME

Buffer H74-A :

20 mM Hepes-NaOH pH 7.4, 10 mM NaCl, 0.1 mM EDTA, 1mMME

Buffer H74-B :

20 mM Hepes-NaOH pH 7.4, 1 M NaCl, 0.1 mM EDTA, 1mMME

Gel filtration buffer :
20 mM Tris-HCl pH 8.0, 150 mM NaCl, 0.1 mM EDTA, 1mM ME

Cell culture growth/Induction/Lysis :

· Grow an overnight culture in LB with Amp (100 g/ml) at 37C with 250-rpm shaking.

· Inoculate 1 L warmed LB/Amp each with 10 ml overnight culture and grow until OD595 0f 0.7 (about 3.5 h).

· Induce protein expression with 1mM IPTG for 3 h.

· Harvest cells by centrifugation at 4000 rpm and 4 C for 30 min.  (~7 g cell/l culture). 

· Resuspend wet cell paste into 15 ml Lysis Buffer containing Pafblock mix (10 l/l culture) and Aprotinin (400 l/l culture).  <The cell suspension can also be freezed in liquid N2 and store in a -80C freezer.>

· Cells are lysed 2-3 times by French Press at 1000 psi.  Alternatively, the cell suspension may also be sonicated for 5 times of 4 min on and 4 min off cycles at 40 % duty cycle with 0.8 output, but the sonication may decrease the protein yield dramatically.

· Centrifuge at 20,000 rpm and 4 C for 20 min to obtain a clear, amber-colored supernatant (Cell lysate).

· Adjust pH of cell lysate to 8.5 by slowly adding several drops of 20 N NaOH while stirring.

P11 Chromatography:

· Prepare a 10-ml P11 resin equilibrated with Buffer A in an Econo column (2.5x10 cm).

· Equilibrate the column with 5-column volumes of Lysis Buffer (50 ml).

· Load cell lysate onto the column and collect the flowthrough (FT) because the VirE1/E2 is not bound to P11 at this condition.

· Wash the column with 10 ml Lysis Buffer.  Pool the wash with FT (total about 25 ml). 


<The X1 contaminant binds to P11 in this condition and so is eliminated from the P11 FT>
Q Chromatography I:

· Attach a 5-ml HiTrap Q column into a FPLC system.

· Equilibrate the column with 10-column volumes of Lysis Buffer (50 ml) at 2 ml/min.

· Load P11 FT and wash fractions (25 ml) onto the Q column (~250 mg proteins) at 1 ml/min.  Collect FT.

· Wash the column with one column volume of Lysis Buffer (5 ml), and pool it with FT.

· Clean the column with 5 column volumes of Buffer B (25 ml) at 1 ml/min and then Buffer A (50 ml).


<The VirE1/E2 does not bind to Q at this condition but the X1 and X2 contaminants do weakly, and so their amounts are decreased in the Q FT>

Ammonium Sulfate precipitation:

· Stir the Q FT and wash pool at 4 C, and add drop by drop 9/10 volume of saturated ammonium sulfate solution to let it reach 45% saturation.

· Stir at 4 C for 30 minutes.

· Centrifuge the solution at 20,000 rpm and 4 C for 60 min.

· Resuspend the pellet in 10 ml Buffer A .
· Dialyze in a tubing  with 3.5-kD MWCO  against 2 L Buffer A overnight with one exchange.

Q Chromatography II:

· Use the same 5-ml HiTrap Q column on the FPLC equilibrated with Buffer A.

· Load the dialyzed and centrifuged solution onto the Q column (~250 mg proteins) at 1 ml/min.

· Elute proteins with 0-20% Buffer B in 120 ml at 2 ml/min using Method file # 6 with A=2.0 and 20x scale.

· Collect 2-ml (1-min) fractions and analyze fractions by PAGE on a 15% SDS gel.

· Pool the fractions containing the VirE1/E2 complex without major X2 contaminant..

· Dialyze the pool in a tubing with 3.5-kD MWCO against 4-L Buffer H74-A for at least 5 h.

SP Chromatography:

· Attach a 1-ml HiTrap SP column into a FPLC system

· Equilibrate the column with 10-column volumes of H74-A at 1 ml/min.

· Load the dialyzed Q-II pool onto the SP column (~55 mg proteins) at 1 ml/min.

· Elute proteins with 0-25% Buffer H74-B in 60 ml at 1 ml/min using Method file # 5 with A=2.0 and 10x scale.
· Collect 1-ml (1-min) fractions and analyze by PAGE on 15% SDS gels.
· The fractions containing VirE1 and VirE2 but with no X2 and less X3 contaminant are pooled.
· Adjust pH back to 8.5.
· Dialyze the pool against the gel filtration buffer with 3.5-MWCO tubing for 4 h.
Gel Filtration:
· Equilibrate a Sephacryl S-100 column (HiTrap 26/60, 320-ml bed volume from Pharmacia) :

  with dH2O (a half-column volume, 160 ml) at 1.3 ml/min (total 123 min) and then

  with the gel filtration buffer (2-column volumes, 640 ml) at 2.6 ml/min (total 246 min).

· Load the SP fraction pool (up to 13 ml) at 2.6 ml/min.

· Elute proteins with the gel filtration buffer at 1.3 ml/min using A=2.0 and 10x scale.

· Collect 2-ml (1.54-min) fractions and analyze by PAGE on 15% SDS gel.

· Pool the VirE1/E2 fractions without the X3 contaminant.

· Dialysis against Buffer A with 3.5 MWCO tubing for 4 h.

DE52 Chromatography to Concentrate the Samples:

· Prepare a 1-ml DE52 resin equilibrated with Buffer A in an Econo column (1x10 cm).

· Equilibrate the column with 10-column volumes of Buffer A (10 ml).

· Load dialyzed the VirE1/E2 pool of the gel filtration onto the column.

· Wash the column with 2-column volumes of Buffer A (2 ml).

· Elute proteins with the Gel filtration buffer and collect 1-ml fractions.

· Collect and pool the VirE1/E2-containing fractions (3-4 ml).

· Concentrate the proteins further using 3 MWCO concentrators.
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