TAP purification protocol from F. tularensis LVS

1. Check for stock solutions; make Buffer 1 + PI +BB if not enough in freezer and make fresh TEV cleavage buffer
2. Write out samples in table:

Sample#	Date prepared		Labeled	Volume of cells	OD600 at harvest
1		xx/xx/xxxx		A		XXX mL		0.XXX

Prepare cell lysate
Need:
Buffer 1 + PI + BB (see recipe at end)
DNase I (Lucigen Corporation # D9905K)
2 mL microfuge tubes
30 mL syringe
MillexGP 0.22 micrometer syringe filter
Nonsterile 50 mL conical tubes
1M Tris-HCl pH 8.0
10% NP-40
5M NaCl

3. Resuspend samples in 5 mL Buffer 1 + PI + BB by pipetting with 5 mL pipette. Be sure no clumps remain
4. Add 10 uL DNase I (Lucigen/Epiceter), mix by pipetting
5. Incubate at 37°C for 30’
6. During incubation, cool down Dutta lab microcentrifuge
7. Aliquot samples into 2 mL microfuge tubes
8. Spin tubes at 4°C for 20 minutes at max speed
9. Pool lysate from same samples in microfuge tubes into new (nonsterile) 50 mL conical tubes, leaving behind insoluble material at bottom (okay to leave some behind; better than taking too much)
10. Filter-sterilize lysates using 30mL syringe and syringe filter into new (nonsterile) 50mL conical tube. Specifically, pull plunger out from 30mL syringe, thread tip of syringe onto syringe use filter (use MillexGP 0.22 micrometer filter, has 33mm diameter), pour/pipette lysate into syringe, insert plunger and recover filtered lysate into new (nonsterile) 50mL conical tube
11. Obtain a good estimate of sample volume using pipette. 
12. Adjust buffer concentration by adding to each sample:
13. 	10 uL 1M Tris-HCl pH 8.0 / mL sample -> __ uL
14. 	10 uL 10% NP-40 /mL sample -> __ uL 
15. 	20 uL 5M NaCl /mL sample -> __ uL
16. Remove 50 uL into microfuge tube for control analysis (LYS). 

Prepare for first immunoprecipitation:
Need:
IgG Sepharose 6 Fast Flow (GE Healthcare, 17-0969-01) beads, kept at 4°C
IPP150 buffer (see recipe at end)
Poly-Prep Chromatography Columns (Bio-rad 7311550), 1 per sample, snap bottom stopper off
1 set of non-sterile 50 mL conicals for flow-through collection
Qiagen tip holders (blue or purple plastic pieces to hold column over conical tube)
TEV Cleavage buffer (see recipe at end)
AcTEV Protease (ThermoFisher 12575015)

In cold room
17. Cut tip of 1mL pipette tip slightly 
18. Resuspend IgG Sepharose beads completely
19. Pipette 200 uL IgG Sepharose beads into each column, placing column on top of Qiagen tip holder placed on 50 mL conical for flow-through
20. Wash beads with 10 mL of IPP150 buffer
21. When all the IPP150 buffer has passed through the column, cap the bottom of the column
22. Add 1 sample per polyprep column, add top cap to close column (make sure column is closed completely and is not dripping liquid)
23. Incubate samples with beads, rocking at 4°C, for 2 hours

24. During incubation, prepare:
a. TEV Cleavage Buffer for this set of purifications, ~13 mL per purification
b. IPP150 Calmodulin Binding Buffer (no detergent), ~45 mL per purification
c. IPP150 Calmodulin Elution Buffer (no detergent), ~1.5 mL per purification
25. After 2 hour incubation, open columns and let lysate pass through column. 
26. Save 50 uL aliquot of flow through in microfuge tube (FT1), discard remaining. 
27. Wash columns 3x with 10 mL 1PP150 buffer, discarding flow through
28. Wash columns with 10 mL TEV Cleavage buffer, discarding flow through
29. Cap column bottoms, add 1 mL TEV Cleavage buffer and 10 uL AcTEV Protease to each. 
30. Incubate rocking at 4°C overnight- make sure columns are closed completely and are not dripping liquid. 

Day 2
Prepare for second immunoprecipitation:
Need:
Calmodulin Affinity Resin (Agilent Technologies, Fisher cat # 50-125-262), kept at 4°C
Poly-Prep Chromatography Columns (Bio-rad 7311550), 1 per sample, snap bottom stopper off
IPP150 Calmodulin Binding Buffer (see recipe at end)
IPP150 Calmodulin Elution Buffer (see recipe at end)
1 M CaCl2
1 set of “washing” non-sterile 50 mL conicals for flow-through collection from yesterday
2 sets of clean non-sterile 50 mL conicals for elution of protein
Qiagen tip holders (blue or purple plastic pieces to hold column over conical tube)
In cold room
1. Open columns incubated O/N and place on new clean 50 mL conical tubes, letting liquid elute out
2. Wash columns with 200 uL TEV cleavage buffer, eluting into same tube. 
31. KEEP eluted material, transfer 20 uL aliquot of elution in microfuge tube (E1).
3. Discard column with IgG beads
4. Set up new empty columns on “washing” 50 mL conicals
5. Completely resuspend Calmodulin beads by vortexing
6. Cut tip of 1 mL tip and use to add 200 uL calmodulin beads per column
7. Wash calmodulin beads with 10 mL calmodulin binding buffer
8. After wash liquid is through columns, plug bottom of columns closed.
9. Bring samples from IgG column (on ice) back to bench and estimate volume.
10. Add 3.3 uL of 1 M CaCl2 to each 1.1 mL sample
Sample X -> __ uL, so add __ uL.
11. Bring samples back to cold room and add samples to columns
12. Add 3 mL IPP150 Calmodulin Binding Buffer to each column
13. Add top cap to close columns (make sure columns are closed completely and are not dripping liquid)
14. Incubate for 1 hour, rocking at 4°C
15. Unplug columns, let liquid flow through
16. Save 50 uL aliquot of flow through in microfuge tube (FT2), discard remaining. 
17. Wash 3 times with 10 mL IPP150 Calmodulin Binding Buffer, discarding flow-through
18. Wash columns once with 200 uL IPP150 Calmodulin Elution Buffer, discarding flow-through.
19. Place columns on clean new 50 mL conical. 
20. Elute protein by running 200 uL IPP150 Calmodulin Elution Buffer over column five times (final protein volume ~ 1mL)



Store all buffers at 4°C


Buffer 1 + PI +BB
	Final composition
	Stock solutions
	For 40 mL

	20 mM KHEPES pH 7.9
	1 M KHEPES
	0.8 mL

	50 mM KCl
	1 M KCl
	2 mL

	0.5 mM DTT
	0.5 M DTT
	40 ul

	1X Bug Buster
	10X Bug Buster
	4 mL

	10% glycerol
	100% glycerol
	4 mL

	Water
	29.16

	
	+ 4 tablets protease inhibitor


· KHEPES stock solution:
· 1 mol / L * 276.39 g/mol * .05 L = 13.82 g, add to about 40 mL ddiH2O (type I)
· pH to 7.9 with 5N HCl (about 5 mL)
· See lab stock solutions for DTT recipe
· Protease inhibitor tablets: cOmplete Mini EDTA-free Protease Inhibitor Cocktail Tablets, Sigma cat # 11836170001


IPP150 buffer
	Composition
	Stock solutions
	For 500 ml

	10 mM Tris-HCl pH 8
	1 M
	5 mL

	150 mM NaCl
	5 M
	15 mL

	0.1% NP40
	10%
	5 mL


Add water to 500 mL, filter-sterilize, put on ice to chill.

TEV Cleavage Buffer
	Composition
	Stock solutions
	For 40 mL

	10 mM Tris-HCl pH 8
	1 M
	400 uL

	150 mM NaCl
	5 M
	1.2 mL

	0.1% NP40
	10.00%
	400 uL

	0.5 mM EDTA
	0.5 M
	40 uL

	1 mM DTT
	0.5 M
	80 uL

	Water
	37.88 mL






IPP150 Calmodulin Binding Buffer (no detergent) 
Need ~45 mL per sample
	Composition
	Stock solutions
	For 150 mL

	10 mM mercapto ethanol
	14.3 M
	104.9 uL

	10 mM KHEPES pH 7.9
	1 M
	1.5 mL

	150 mM NaCl
	5 M
	4.5 mL

	1 mM Mg-acetate
	1 M
	150 uL

	1 mM Imidazole
	5 M
	30 uL

	2 mM CaCl2
	1 M
	300 uL

	Water
	to 150 mL



Prep FRESH IPP150 Calmodulin Elution Buffer (no detergent)
Need ~1.5 mL per sample
	Composition
	Stock solutions
	For 5 mL

	10 mM mercapto ethanol
	14.3 M
	3.5 uL

	10 mM KHEPES pH 7.9
	1 M
	50 uL

	150 mM NaCl
	5 M
	150 ul

	1 mM Mg-acetate
	1 M
	5 uL

	1 mM Imidazole
	5 M
	1 uL

	2 mM EGTA
	0.5 M
	20 uL

	Water
	4,770.5 uL




