
PHOSPHATE UPTAKE VELOCITY


Radiometric Procedure

Last revised on July 5, 1999.

  I.
Preparation of carrier free PO4:
1. Thaw out the vial of carrier-free 33PO4 by placing it in a small beaker of water.

Calculate the activity of the material inside the vial using the decay equation:

Atoday  =   Alast time  (exp -0.693 * days lapsed / 25.4 days)

2. Determine the amount to remove to 1.0 mL water to make a solution of about 1 x 108 dpm mL-1
typically the material is about 1 mCi mL-1  so typically you'd remove about 50 μL   

(i.e. stock solution is about 50 μCi per mL of stock,  generally only 1 mL of stock is 

made.)
3. Using sterile pipet tips, remove the desired amount to 1 mL sterile water in a sterile microfuge tube.

4. Microfuge the tube at 10,000 x g  for 5 - 10 minutes to remove any "particles" and store this 32P stock solution in the freezer.

Also prepare a 0.1 M solution of KH2PO4:   (MW = 136.09 )

1.36 g dissolved in 100 mL water

filter through 0.2 μm filter,

autoclave and store at room temp.

 II.
Conducting the test (to discriminate between bacterial and algal size fractions):
1. Using the Millipore 12-place manifold, place 0.2 μm Nucleopore filters on positions 1 through 6.  Place 1.0 μm Nucleopore filters on positions 7 through 12. Clamp the manifold down.

Add 1 mL (0.1 M KH2PO4) to each well and draw it through, turn off the vacuum pressure, and add another 1 mL of (0.1 M KH2PO4)

Immediately before adding the 33PO4 to the lakewater turn the vacuum pressure on, drawing the second mL through.

2. Pipet 10 mL whole fresh lakewater into disposable plastic tubes.   Incubate them at the temperature of the lake.

3. With a timer or stop-watch handy, draw up sufficient 33P stock to deliver into the 10 mL volume enough dpm to end-up with about 10 x 104 dpm mL-1 

If the stock has 1 x 108 dpm mL-1, using 10 μL will give a solution with about 10 x 104 dpm mL-1.   
(i.e. each test uses about 0.5 μCi)
4. Mix the material by capping the tube and inverting it several times. 

5. At 60 second intervals, remove 1 mL using an auto-pipet and filter it through 0.2 and 1.0 μm pore size polycarbonate filters.  Remove 1 mL at 2, 4, and 6' to each filter.

6. Rinse the filter with 10 mL of dist. water as soon as possible.  After the experiment is through, draw another 3 (10 mL water) rinses through each filter.

7.
Dry filters overnight and read by liquid scintillation; place 1 mL of solution in  liquid scintillation to determine "total cpm".

Controls:
A'.
  Add 1. 0 mL of formalin (which is 37% formaldehyde) to 10 mL of lake water, let stand for 20 minutes before spiking with 33P-PO4.

B.
Prepare three 0.2 μm filters as above, including the phosphate pre-soak.

Place 10 mL 0.2 μm pre-filtered dist. water into a dispo tube.

Add as much phosphate as in the experimental, mix as above and immediately pipet 1 mL aliquots onto the filters, rinse with 4 (10 mL dist. water) rinses.  Dry and counts in liquid scintillation.

This control answers the question, "are there particles in the 33P prep?"  and thereby establishes the background cpm.

III. Calculating the phosphate uptake rate:
1. Take the raw cpm from the liquid scintillation counter and logarithmically transform them via the equation:

ln (Ptotal / (Ptotal - X)    =    ln Q
Where Ptotal is the dpm/mL of the "total cpm"

and  X is the dpm/mL of each individual filter

Ex:   if the total cpm  
=  
75098 cpm

  and if the filter has
=
15256 cpm on it, then

ln Q
=  
0.2271

2.
regress ln Q  vs.  time (in minutes)

if the line curves over take only the initial points on the straight line.

this gives you  k, which is the proportional uptake rate, in units of min-1.

3.
Velocity is determined as:

v
=
(PO4 nmol/L) * (k min-1)  =   nmol/L/min

determine phosphate by SRP, or Rigler test, or whatever way you find best.

4.
Biotic uptake is the difference between  (unpoisoned minus CCCP)

Algal uptake is biotic uptake that is immobilized on the 1 μm filters

Bacterial uptake is the difference between total biotic and algal.

