Evaluation of Lysozyme Activity in various species using 2 techniques

Purpose:

To compare lysozyme activity and methodology.  Variables include source and age of enzyme, and constituency of buffer (human RPMI, fish Phosphate Citrate, or invertebrate)

Introduction and Background:

Lysozyme is an enzyme present in mucus secretion, blood and other areas of virtually all eukaryotic organisms.  It is a hydrolytic enzyme able to cleave the cell wall of gram + and some gram - bacteria.  Cleavage of the peptidoglycan well at the ß1-4 linkage between N-acetyl-glucosamine and N acetyl galactosamine (muramate) results in lysis of the bacteria.  The role of lysozyme in innate immunity is clear.  Comparison of lysozyme activity in various species may reveal interesting evolutionary aspects of the immune system.  The activity of lysozyme can be measured in a variety of ways.  This experiment works toward providing comparison of the various published techniques to each other so that a more standard assessment of lysozyme activity can be obtained by examination of diverse literature.  We will examine the analysis of lysozyme activity by comparing two different techniques, a lysoplate and a turbidimetric.  The turbidimetric assay results can be reported by two methods; relative lysozyme activity measured in Units/min, and by comparison to a standard curve generated using purified Hen egg white lysozyme (HEWL).  We will examine activity of lysozyme in various species (including oyster, fish, dog, cat, iguana (perhaps), and human) using freeze dried Micrococcus lysodeiltikus (M.l.) as the substrate.  We will also examine the reproducibility of the assay in the classroom, and what the effect of freezing is on evaluating lysozyme activity.

Materials and Methods:

Sample collection:  

Oyster:  hemolymph will be collected from Crassostrea virginica collected from the Estero Bay 
Fish:  Blood from triploid grass carp (Ctenophora idella) collected from Lee County Hyacinth Control district.
Dog, Cat, other pets: (Canis familiaris, Felis domesticus) blood samples collected from local veterinary clinics
Human:  collected from students in class
Saliva: fresh spit collected from student volunteers (about 5-10 mL).  Spin samples at 400g for 5 minutes, sample from supernatant
Serum: fresh blood collected; spin at 400g for 10 minutes.  
Your generous laboratory managers will provide the solutions and stock supplies.  You will develop and implement the experiments.

Instructions for Materials (Lab Personell Instructions)

BUFFERS
Mammalian:  RPMI

Invertebrate: 

Fish (teleost) Phosphate/Citrate Buffer

Preparation (0.1M) with 0.09% NaCL pH 5.8

Make stock solutions that will be stored at 4C.  The volumes will have to be scaled up to 20 samples per day from the 4 samples per day that the 100 mL allows.

Phosphate buffer stock:  Dissolve 8.903g of Na2HPO4, in 500 mL distilled water.  

Citric Acid buffer stock:  Dissolve 2.1.1 g of citric acid in 100 mL of distilled water.

For 100 mL of working stock add 70 mL of phosphate buffer.  Add citric acid until the pH reaches 5.8.  Add NaCl

ENZYME SUBSTRATE PREPARATION:  
Standards:  (Prepare aliquots of M.l. (15 mg) and store at –20 Celsius until use.)  

Aliquots (15 mg) needed to prepare 20 mL for each 96 well plate will be provided to students on the day of testing.  (yielding a 0.075% solution of M.l.). 

Working solution:  For the 0.075% suspension, add a frozen aliquot of M.l. to 20 mL of buffer and vortex vigorously.  This 20mL will provide enough material for one 96 well plate.  Scale up production of the buffer to account for how many plates will be needed.

kinetic 96- WELL Turbidimetric Lysozyme Assay:

ENZYME 
PREPARATION:

Standards: 

Dilutions of hen egg white lysozyme (HEWL, Sigma, St. Louis) should be prepared fresh daily from frozen aliquots standard solutions (1 mg/mL) using a 0.1M phosphate citrate/citrate buffer pH 5.8.  Prepare a two-fold dilution series of 20, 10… to .3125 ug/mL.  

Test Samples: This may be raw serum, saliva, mucus, or dilutions of the same in various buffers.
Application: (sample loading): Test samples (25 (L) should be placed into wells of a 96-well plate (or 1% agarose plate see below) in triplicate (or duplicate for lysoplates) as you indicate on the template(s).  

SUBSTRATE 

PREPARATION:  

Aliquots (15 mg) needed to prepare 20 mL for each 96 well plate will be provided to students on the day of testing.  (yielding a 0.075% solution of M.l.). 

Working solution:  For the 0.075% suspension, add a frozen aliquot of M.l. to 20 mL of buffer and vortex vigorously.  This 20mL will provide enough material for one 96 well plate.  Scale up production of the buffer to account for how many plates will be needed.

Application: One hundred seventy-five microliters of the 0.075% (wt.v) working solution of Micrococcus lysodeikticus (Sigma, St. Louis) suspension prepared in the same buffer will quickly be added to each well using an octapipette.  Immediately place the plate into the plate reader and rapid mixing, the change in turbidity will be measured every 30 seconds for 5 minutes at 450 nanometers.  

Computer (Revalation) software application will provide equivalent units of activity of test sera as compared to the HEWL. It is important to follow the template (especially for the standards) as they will be used to provide the calculated value of the test sample.  

AGAROSE Lysoplate Method:  

Your lab managers will provide 1% agarose gels containing 0.5mg/mL of Micrococcus lysodeikticus in a 0.1M phosphate citrate/citrate buffer pH 5.8.  The agarose will be cast onto square Petri plates (approximately 20 mL per plate).  When solidified, punch the wells using the template provided (with needed alterations as we progress).  Cover and refrigerate the plates until used.  

Enzyme application instructions:  Load 25 µL of your HEWL standards into the appropriate well (duplicate).  Prepare your samples and load 25 microliters of plasma or serum, tears, or saliva as you record the details on the template.  You will need to centrifuge the saliva and use the supernatant for the assay.  Dilutions of plasma may be necessary if sample volumes are scarce.  If you have only a small amount of serum or plasma to test; let’s work toward discovering if how diluted a sample can be to still gives us a dependable reading.

After 24 and 48 hours measure the zone of clearance around the well.  Prepare a standard curve that relates size of clearing to concentration of lyzozyme in the standards.  Then dry the gels by placing them on the hydrophilic side of a piece of gel bond (Fisher BMA5374).  Put a piece of filter paper over the gel, apply a stack of paper towels, and put a heavy weight on top.  After the gel is dry stain it using Commassie brilliant blue ( % in XXX)  for approximately 15 minutes).  Destain with the same solution, sans the dye.  Measure the zones of clearing again, and compare results to the data obtained before drying and staining the gel.  Present your results using tables and graphs.  Discuss. 

