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1.0
PURPOSE

Laboratory Guide for Permethrin ELISA

General:

· The Enzyme-Linked Immunosorbent Assay (ELISA) is a technique that can be used to quantify an analyte. The assay uses a 96 well high binding plate. This is an calorimetric test; ie., the color developed during the test is inversely proportional to the concentration of analyte in the sample. 

· The summary provide below is very basic and far from being in final form. As more research is done this guide will be updated and developed. Before using this guide make sure you have the most up to date copy (available from Dan Carlton).

Before starting the test:

· Before starting the ELISA procedure the technician must read the MSDS on all chemicals being used. Copies of all MSDS are available in the back of the lab manual. 
· The following supplies will be needed:
Table 1. Chemical-Reagents

	Sodium Carbonate
Na2CO3
	Potassium phosphate

KH2PO4
	Antibody Rabbit 549 

Provided UCD 
	Hydrogen peroxide 30%

H2O2

	Sodium BicarbonatE
NaHCO3
	Sodium phosphate dibasic

Na2HPO4
	Goat Anti-Rabbit lgG-Horseradish Peroxidase 
	4N Sulfuric Acid

H2SO4 

	Sodium Hydroxide
NaOh
	Potassium chloride

KCl
	Sodium citrate

NaO2CCH2C(OH)

(CO2Na)CH2

CO2Na*2H2O
	Hydrochloric Acid

HCl

	Permethrin Hapten  4 Conjugated to Bovine Serum Albumin (4-BSA)


	Bovine Serum Albumin

Blocking Protein
	Acetic Acid

CH3COOH
	

	Tween 20
C58H114O26
	Analytical Grade Permethrin

C21H20Cl2O3
	3,3’, 5,5’ Tetramethylbenzidine

C16H20N2
	

	Sodium Chloride

NaCl
	Methanol

CH3OH
	Dimethylsulfoxide

(CH3)2SO
	


Table 2. Lab Supplies

	Eppendorf Multi Channel Pipette
	1000mL Polyethylene Bottles
	Orbital Shaker
	pH Meter

	Eppendorf .1-2.5uL Adjustable Pipette
	500mL Polyethylene Bottles
	2uL Pipette Tips
	Analytical Balance

	Eppendorf 10-100uL Adjustable Pipette
	50mL Polyethylene Dropper Bottles
	200uL Pipette Tips 
	Versamax Plate Reader

	Eppendorf 500-5000uL Adjustable Pipette
	96 Well High Binding ELISA Plates
	5mL Pipette Tips
	Nunc plate washer and tray

	1000mL Graduated Cylinder
	96 Well Untreated ELISA Plates
	2 Gallon Carboy 
	4mL Glass Vial

	50mL Beakers
	Acetate Plate Sealer
	Disposable Multichannel Pipetter Basins
	Weigh Paper

	500mL Beakers
	Weigh Instruments: Spoonula/Scoopula
	Disposable Latex Gloves
	Parafilm

	10mL Graduated Cylinder
	Disposable Weigh Boats
	Safety Glasses
	96 Well Mixing Block

	250mL Graduated Cylinder
	
	
	


A.  Coating the Microtiter Plate with Coating Antigen

· Make the Coating buffer - .1 M Carbonate/Bicarbonate buffer



0.795 g Na2CO3



1.465 g NaHCO3

Dilute to almost 500 mL with distilled water.  Adjust pH to 9.6.  Use NaOH for pH adjustment.  Bring final volume to 500 ml.  Store refrigerated.  Check pH periodically.

· Make the coating solution:



4-BSA diluted to 0.4 ug/ml in 1 M carbonate/bicarbonate buffer



Make 10 mls

                         Formula for 0.4ug/mL solution

                         A *  B = C     C / D = E

                         A = Desired concentration

                         B = Desired over all volume in mL

                         C = Result of concentration x Volume

                         D = Concentration of Permethrin Hapten 4-BSA

                   E = Amount of uL of D to be spiked in B mL

B.  Add 100 ul to each well of microtiter plate.

· Use the Eppendorf Multichannel pipette to add solution. Make sure pipette is set to 100uL

C.  Cover and incubate overnight at 4oC. 

· The following incubation times have been tested by Shirley Gee and although 4o  is standard the other temps have also been used with success. 

          Table 3. Incubation Times 

	Temperature Co
	Time

	37o
	30 Minutes

	25o
	2 Hours

	4o
	16 Hours


D.  Wash Coated Plate after incubation 

· Make wash buffer (0.05% Tween 20) can be made ahead of time:



2.0 ml Tween 20, 4 L distilled water, stored at room temp

· Wash 5 times with wash buffer

· Dry by tapping onto a paper towel

E.  Block unoccupied sites on surface of microtiter plate

· Make phosphate buffered saline (PBS)

8 g NaCl

0.2 g KH2PO4

1.15 g Na2HPO4

0.2 g KCl

Dissolve in approx 1 L distilled water, pH to 7.4, and then bring volume to 1 L

· Make blocking solution (0.2% BSA in PBS)

0.2 g bovine serum albumin dissolved in 100 mls PBS or 0.1 g into 50 mls (*make at least 50 mls since we’ll need 10 ml to block for this step and more to block antibody in later step)

*blocking solution must be made fresh when needed

· Add 100 uls to each well.

· Incubate for 30 minutes at room temperature.

F.  Wash coated plate after incubation

· Wash 5 times with wash buffer

· Dry by tapping onto a paper towel

G.  Preparation of standards, etc.

· Make the primary stock solution
5 mg analytical grade permethrin dissolved in 1 mL MeOH 

· Make x mls 40% MeOH in PBS, make standards, and make solution of diluted antibody rabbit 549

· Make standards double-check all concentrations  

      Table 4. Dilution Table

	Corresponding Cell
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Corresponding Concentration
	Reagent blank/no antibody blank
	0
	0.005
	0.01
	0.1
	0.5
	1
	10
	50
	500
	5000
	10000

	ul  standard solution
	0
	0
	500 ul of 0.01 ppb
	100 ul of 0.1 ppb
	200 ul ml of 0.5
	500 ul of 1
	100 ul of 10
	200 ul 50 ppb
	100 ul of 500
	100 ul of 5000
	500 ul of 10,000
	2 uL of stock solution

	ul 40% methanol in PBS
	500
	500
	500
	900
	800
	500
	900
	800
	900
	900
	500
	1000


H.  Conjugate Preparation

· Make 1/3000 diluted antibody rabbit 549:

50ul antibody Rabbit 549 diluted 1/3000 in PBSB.

I. Sample Preparation

· For this protocol samples are analyzed following solid phase extraction (SPE) with a C18 column. 

· Before loading the column the column must be a preconditioned with methanol (3.5mL) followed by deionized water (3.5mL) before sample application. 

· Water samples (200mL) are loaded on the column and eluted with 3-5 mL/min flows. The containers were washed with deionized water, and all washes were applied to the column.

· After the water had passed through, the column was dried under vacuum for 15 minutes and then eluted with 100% methanol (3.5mL). A small amount of methanol is used to rinse the sample container. This methanol is added to the methanol elute from the column. 

· The combined methanol is evaporated to 1ml. Four mL of PBSB is then added. The sample is now ready for ELISA analysis.

J.  Addition of standards, samples and conjugate

· Use multichannel pipette to add 50 ul of standard to each cell.  If two replicates, A and B.  If 4 reps. A through D.

      Table 5. ELISA Plate Demo.

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	*no AB 
	0
	.005
	.01
	0.1
	0.5
	1
	10
	50
	500
	5000
	10000

	B
	
	
	
	
	
	
	
	
	
	
	
	

	C
	
	
	
	
	
	
	
	
	
	
	
	

	D
	
	
	
	
	
	
	
	
	
	
	
	

	E
	
	
	
	
	
	
	
	
	
	
	
	

	F
	
	
	
	
	
	
	
	
	
	
	
	

	G
	
	
	
	
	
	
	
	
	
	
	
	

	H
	
	
	
	
	
	
	
	
	
	
	
	


· Replace tips and use multichannel to add 50 ul of 1/3000 diluted antibody rabbit 549—DO NOT ADD TO A1 AND ITS REPS; to these wells add 50 ul PBSB

· Cover and incubate for 1 hour at room temperature
K.  Wash plate after incubation

· Wash 5 times with wash buffer

· Dry by tapping onto a paper towel

L.  Addition of substrate

· Make substrate working solution (DO NOT MAKE SUBSTRATE UNTIL READY TO ADD TO PLATE—LIGHT SENSITIVE)**make solutions that are ingredients of this beforehand and store properly
25 ml citrate-acetate buffer

0.4 ml tetramethylbenzidine solution

0.1 ml hydrogen peroxide solution

· Add 100 ul substrate working solution to each well.

· Cover and incubate at room temperature for 15 minutes  

M.  Addition of Stop Solution

· Add 50 ul of 4N sulfuric acid to each well.  Color will turn from blue to yellow.

N.  Additional Recipes

· Substrate Solution
            Citrate Acetate Buffer

                        13.61g sodium citrate (100mM)

                         Bring to approximately 1L with D.I

                         Adjust pH to 5.5 with acetic acid

            Tetramethylbenzidine (TMB) (0.6% TMB in dimethyl sulfoxide)

                         60mg of 3,3’5, 5’-tetramethylbenzidine

                         Dissolved in 10mL dimethyl sulfoxide

                         Store @ room temperature in the dark 

            Hydrogen Peroxide (1% in water)

                          1mL of 30% hydrogen peroxide

                          29mL of D.I 

                          Store in plastic container in the refrigerator
