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Binding Assay

Setup materials:

Rotors:

· Be sure centrifuge is on and has reached temperature

· use 12 place for 50ml tubes

· use 24 place for 16ml tubes

· keep cold in refrigerator at all times

Tubes:

· Assay tubes = Polystyrene tubes ( 75x12mm, Sarstedt #55.476)

· Tubes for tissue (brain, cord):  Polycarbonate Round bottom (50ml or 16ml, Nalgene)

· Tubes for hot ligand :  Polyprop. (15ml sarstedt #60.752 with caps; or 10ml sarstedt #60.551 with caps))

· Scintillation vials:  6ml push top vials (PGC #862000)

· Filter strips:  Brandell GF/B for packard 24 harvester

Reagents and buffers

· Scintillation fluid: Packard Ultima Gold or RPI fluid
· Hot ligand (see below for calculations)

· Tris Buffer 50mM pH7.4

· Phosphate Buffer 50mM pH7.2

· Cold displacer (naloxone or levorphanol)

To make hot ligand

1. Determine concentration : 
mCi/ml =A

2. Determine specific activity:
ci/mmol =B

3. Determine molar concentration as  (A/B) x1000; yields concentration in bottle as µmolar

4. Then dilute to appropriate concentration:

5. For example to get a 10nmolar solution from DAMGO with A=1 and B=50.5:

1/50.5=.0198, .0198 x 1000= 19.8µmolar which = 19800nmolar.

Dilute 19800nM solution as follows:  1µl qs to 1980µl or multiple as needed for volume

An extended example of how to prepare [3H]  DAMGO. 

· DAMGO Specific Activity = B   in  Ci/mmole

· 1/B x 1000 x 1000 =Y concentration in nM

· Y/50 =  Z   the dilution volume for 1ul of hot ligand required to yield 50nM 

For 2  group experiment:

· Scatchard plot containing 8 different conc. of [3H]  DAMGO
· For 8 concentrations, the tubes containing the [3H] DAMGO are labeled A – H, with A being the highest concentration.

No. of tubes (6+6) x 100µl    = 1200µl 

  + for standards 
                  =   300µl

  + for waste                           =   700µl 

                                      Total    2200µl  

· To set up this example, add 4400ul of phosphate buffer to tube A and 2200ul to all others (B-H).

· Calculate: 4400/Z.   This is the volume of buffer in tube A, divided by the result from above.  This value is the total amount of [3H] DAMGO to be added to  tube A to yield 50nM.

· Now serially dilute  A to B.  Remove 2200ul form A and pipette into B.  This will leave the required 2200ul in A.  Cap the tube and vortex.  Repeat the serial dilution from B to C and so on ending with  H (final lowest conc.)

· Calculate accordingly for more samples.
SATURATION  BINDING  ASSAY

· Get ice.
· Centrifuge should be on.  Rotors are in the freezer. Adjust temperature before you centrifuge the sample. Adjust blue indicator to 3 and red to 9 ( C

· 2 Mouse Brains or 10-12 Mouse Spinal Cords collected into a labeled tube containing 15ml ice-cold Tris buffer (Calculate accordingly for Midbrain, Striatum etc. by weight see below).  For single concentration studies, one spinal cord can be collected in ≈ 4ml Tris buffer
· Approximate weights:

· Spinal cord = 0.085g, 
· Cerebral cortex = 0.250g, 
· Hypothalamus = 0.0113g, 
· Hippocampus = 0.018g, 
· Striatum = 0.302g, 
· Midbrain = 0.0255g. 
· Collect all samples on ice.  Keep all tubes on ice.
· Homogenize samples on ice using Brinkman homogenizer at 20,000rpm for ≈ 45sec. Make sure that the samples remain cold. Never allow the samples to sit at room temp. Carefully clean probe between samples.
· Centrifuge (Spin 1) the sample at 3-90C (Lower limit as blue= 3 and upper limit as red = 9).  Place the sample in rotor and balance it with the equivalent quantity on the other side. Centrifuge it at 15,000 rpm for 15 min.

· Meanwhile, turn on the Shaker and set the temp at 250 C, so that the temp is stabilized.

· Discard the above supernatant solution. This sample (pellet) can be covered with parafilm and frozen at -80 for later analysis OR can be analyzed now.  If frozen, thaw samples and then continue with next step.  Thaw samples in cold water ice filled beaker.  Watch carefully!! Do not let the sample become warm.

· Add 15ml (brain or 10-12 spinal cord) or 4ml (individual spinal cord) of Tris buffer to the pellets from step above.  Cover the tube with parafilm and vortex vigorously. 
· Centrifuge (Spin 2) the above sample at 3-90C for 15min at 15,000rpm.

· Discard the supernatant.  Add 15ml (brain) or 15ml (10-12 spinal cord) or 4ml (individual spinal cord) of Tris buffer cover the tube with parafilm and vortex vigorously.  Add 20 ml (brain and 10-12 cord only) more of Tris buffer, vortex again if needed. Place samples in the water bath for 30min at 250C
· Centrifuge (Spin 3) the above samples at 3-90C for 15min at 15,000rpm.

· Discard the supernatant and add 13ml (one brain) or 20ml (10-12 cords) of the phosphate buffer  or 4ml of the phosphate buffer (individual spinal cord).  Keep all tubes on ice.

· Collect an aliquot for protein assay (≈ Dilution 1:5). This can be set aside on ice for analysis.
· Meanwhile prepare 8 different Concentration of [3H] DAMGO (Increasing concentration of DAMGO Radioligand). Preparation for [3H]DAMGO is shown above.

· Setup racks with tubes. Total: 6 tubes per treatment in each concentration starting from LEFT ( RIGHT. The tubes should be arranged so that the groups alternate.  For example, tubes 1-12 should use [3H] DAMGO concentration H, with tubes 1-6 treatment 1 and tubes 7-12 treatment 2.  The lowest concentration of [3H] DAMGO should be used first, then the next lowest, and so on.  (i.e., Lowest --------( Highest H ------( A)
The tubes are arranged such that there are 3 total tubes followed by 3 nonspecific tubes in each rack for each concentration of hot ligand.  If an experiment has 2 treatments then the next 6 tubes are the second treatment group using the same concentration of hot ligand (and so forth).  When all treatment groups have been utilized for a particular concentration, move to the next concentration of hot ligand and repeat the treatment groups.  This is thus a nested design with the treatment groups appearing in each concentration group:  Tube 1 is always in the lower left hand corner and the lowest concentration is always used first.
For example:
	Total binding 13-15 group1

hot ligand=2nm
	Nonspecific binding16-18 group1

hot ligand=2nm
	Total binding 19-21

group2

hot ligand=2nm
	Nonspecific 22-24

group2

hot ligand=2nm

	Total binding 1-3 group1

hot ligand=1nm
	Nonspecific binding 4-6 group1

hot ligand=1nm
	Total binding 7-9

group2

hot ligand=1nm
	Nonspecific 10-12

group2

hot ligand=1nm


Overview:  The order of addition is:

a) Phosphate buffer (600-700ul)
b) Levorphanol (100ul of 10uM)
c) (displacers if used)

d) Homogenate (200ul)
e) Hot (100ul)
1. Add 500µL of Phosphate buffer to all the tubes.

2. Again add 200µL of Phosphate buffer to total tubes only so total volume will be 700µL.

3. Again add 100µL of Phosphate buffer to NonSpecific (NS) tubes only so total volume will be 600µL.

4. Add 100µL of Levorphanol (10uM: final concentration 1uM) to NS tubes only so total volume will be 700µL.

5. Now add 200µL of the samples to all the tubes so total volume will be 900µL in all the tubes.

6. Add 100µL of 8 different concentration of [3H]DAMGO to all the tubes so total volume will be 1000µL. [3H]DAMGO should be added last in all tubes. 
7. Before pipetting the tubes, be sure to create the standards for counting.  Add 100ul of each standard to 3 pony vials.  You will add 5ml of scintillation fluid to these vials.    The standards are prepared such that you pipette the standard, then immediately go on to add the hot to the test tubes.  At this point you have finished with that concentration (standards and tubes) and are ready to move on to the next concentration.                         

8. Once pipetting is completed, Vortex all tubes (prior to incubation)

9. The sample tubes in the racks must be placed on the shaker for 1hour 30min at 250C 

----------------------------------------------------------------
· Now you can relax or have your LUNCH.
· When the incubation is complete, immediately place tubes on ice and quickly proceed to the harvesting step.
CELL HARVESTER

The samples are filtered over glass fiber filters, and the filters are washed twice with ice cold phosphate buffer using the cell harvester.
1. Replace wash tubes (blanks) used to wet filters and wash harvester. Turn on vacuum at wall.
2. If the harvester has not been used in a while, run distill H2O through the unit before loading the reservoir with phosphate buffer.  
3. Load the reservoir with phosphate buffer on ice.  Then run phosphate buffer through apparatus for 10-15sec.  Wipe the block  with cotton gauze or paper towel.  Then squirt the block with dH2O and wipe with gauze or paper towel.  (In some cases you might put a folded paper towel in the block, close it and run 3 washes of buffer through the harvester.  Then wipe the block with cotton gauze or paper towel.)
4. Insert a filter strip (GF/B (Glass fiber filter paper)) into the harvester. Number the filter in the right corner using a sharpie pen.  Wet the strip with phosphate buffer. 

5. Place the tubes to be filtered on the support shelf.  The tubes MUST be on ice., 
6. Make sure vacuum is off: plunger is in  all the way.   (to the left)

7. Set the control to Hot wash (back).  Initiate the vacuum (pull control out to right).  Lower probes into tubes (24 at one time), but not all the way in.  keep probes about 2 inches above bottom of tubes.  Press buffer release button and fill tubes to about ¾ full.  Then lower probes to suck out contents.  Allow the tubes to be completely emptied (Move the probes around to be sure all tubes are empty.)  Set the control to Cold wash (back),  fill the tubes with buffer again and vacuum out the tubes completely(Cold wash 1).  Again, refill the tubes with buffer and with the control set to cold wash, vacuum out the tubes completely (Cold wash 2). In total this will yield: one HOT wash and TWO cold washes. 
8. Release vacuum by pushing stopper, and open the block.  Remove the GF/B filter paper and set it aside on cardboard.  
9. Continue as above for all tubes.
10. Place Pony vials in the punch rack. Wash the aluminum press plates before using and between each set of 24 tubes.  The GF/B filter paper is sandwiched between the aluminum plates and compressed using the roller unit. The aluminum plates are then placed on the pony vials for punching. 

11. Punch the filter paper into the pony vials and add Scintillation Liquid into the pony tubes (should be carried out under a hood). Release the punch slowly.  Make sure the filter disks have cleanly punched into the vials.  Discard the filter paper and wash the plates.
12. All pony vials are capped and numbered in ascending order from Left ( Right. 
13. Place all the pony vials into Liquid Scintillation counter racks.  Be sure to set flag for counter protocol plug.

14. Insert the 31/2 floppy disc and press F2 to run the program.

15. It is important that the harvester is rinsed after each assay and flushed with distilled water to avoid any build up of radioactive materials.

16. Check whole area and arrange everything in the radioactive area

17. Now you can rest for a while.

Think about this!!!!!!!!!!!!!!!
· The vials are counted twice and generally the second count is taken for the data analysis.  Be sure a disk labeled LS counter is inserted in the lower drive in the counter to save data.  

· Never keep vacuum on while removing filter paper out of cell harvester.

· Remember - Bradford assay

· Remember to prepare standards

· Initials in Hot ligands folder and sign out the volume of [3H] removed
· If required store the sample with appropriate labels at   -80 C










Hot





Cold





          Off		On





On





Off









