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SECTION 1	INTRODUCTION


1.1 Purpose

The purpose or the goal of the experiment

Example:  The purpose of this document is to set forth standard guidelines for performing an assay for testing Listeria monocytogenes isolates and strains for their ability to invade Caco-2 human intestinal epithelial cells using 24 well plates.


1.2 Scope

To whom the protocol applies.

Example:  This SOP applies to the Food Safety Lab, including the Laboratory for Food Microbiology and Pathogenesis of Foodborne Diseases.


1.3 Definitions

A list of terms that are pertinent to the protocol and may not be intuitive to the reader.

Example:  
Split ratio: The split ratio defines the ratio with which cells are diluted when they are passaged into a new flask. For example, if ½ of the cells in one confluent T75 are seeded into a fresh T75 flask, then the cells were split at a 1:2 ratio (typically that would entail resuspending all cells from the confluent T75 in a given volume of media (e.g., 6 ml) and using half of the volume (e.g., 3 ml) to seed a new flask.  

1.4 Safety

Any information that is important to insuring safety of the person carrying out the protocol as well as the safety his or her labmates.

Example:  Caco-2 cells represent a human derived cell line and L. monocytogenes is a BSL-2 pathogen.  Appropriate protective measures need to be taken when working with L. monocytogenes.  All waste from these experiments needs to be treated as BSL-2 waste.

SECTION 2	MATERIALS


In this section one should list all materials that will be necessary to carry out the procedure.  Each material should be bulleted, in bold, and followed by any necessary supplementary information such as directions for the preparation of a stock solution or the location of the material.

Examples:
[image: BD14655_]Caco-2 media (DMEM) with 20% FBS and pen-strep added. This medium must be prepared as detailed in the SOP entitled “Preparation of Caco-2 cell medium”

[image: BD14655_] PBS.  Lab stock in media room pH 7.4




SECTION 3	PROCEDURES

In this part of the protocol, each step in the procedure should be explained in detail.  The procedure should be in outline form with each major heading labeled 3.1, 3.2, etc… and underneath each major heading, numbered steps detailing clearly and precisely how each major portion of the protocol is accomplished.  The reader should be able to successfully complete the procedure by following these instructions alone.

Example:

3.1. 	Thawing of Caco-2 cells

For detailed information on thawing of cells in order to start a tissue culture cell line not currently grown in the laboratory consult the protocol entitled “General Protocol for Freezing And Thawing Permanent Cell Lines”.  Briefly, the following steps should be performed:

(1) Remove a cryovial from liquid nitrogen and immediately place it into a small container of warm sterile water (a small beaker will work).  Do not “ float “ the vial, but use enough water to cover the frozen cell pellet inside the cryovial.
(2) As soon as the cells have thawed, use ethanol to wipe the cryovial and then pipette the cells into the waiting T25 (which already contains 5.0 ml of growth medium with 20% FCS. Rock the flask to distribute the cells, and then place the flask into a tissue culture incubator.
(3) Wait about 4 hours, then remove the flask from the incubator and look at the cells inside with an inverted microscope. Most of the cells should be attached, but there will be probably a few “floaters”. These may settle down, or they may be cells that did not survive being frozen. If most of the cells are still floating, return the flask to the incubator.  Four hour is usually enough time for cells to reattach and if cells look attached at 4 h after thawing, aspirate the media (which contains DMSO, which may be toxic to the cells) and replace the media with 5.0 ml of fresh growth media.  Return the flask to the incubator.  If cells are not attached after 4 h, re-check them after 12 h (24 h at the very latest) and replace the medium then.
(4) Be sure to check the cells after 24 hours. The cells should be  attached and growing. Remember that the shock of freezing will probably introduce a bit of a log in the growth cycle, so adjust your time frame for splitting.
(5) After the cells have come to confluence, trypsinize the cells as described in 3.2 below and seed all cells into a T75 flask (which represents a 1:3 passage).


 





SECTION 4		TROUBLESHOOTING

In this section the author should present any potential problems the reader might encounter, based on previous experience of the author or others in the laboratory.

Example:
Problems previously encountered with this assay include:

(1) Monolayer of infected Caco-2 cells detaches when infected cells are washed.  This problem often is caused by using a vacuum that is too strong to aspirate mediate or PBS, adjusting the vacuum intensity can help solve this problem.  This problem may also be caused by over confluent Caco-2 cells; if you can see that the Caco-2 cell monolayer is over confluent before invasion, make sure you check your counting procedures and make sure you use your 24 well plates at 48 post seeding.  This problem may also be caused by disrupting the monolayer during PBS washes and can be solved by gently adding PBS to the wall of the well rather than pipetting directly onto the monolayer.




























SECTION 5		REFERENCES

In this section the author should present any publications that were used to construct the protocol or any that might be helpful to the reader.

Example:

Martin B. M. (1994).  Tissue Culture Techniques:  An Introduction. Boston:  Birkhauser.


Note:  The sections presented in this template are the minimum requirements for a protocol in CUFSL.   Additional sections for organization, procedure timetables, etc… can be included at the author’s discretion. 
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