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1.0
INTRODUCTION
The EBPI SOS-CHROMOTEST kit is a convenient approach for the detection of genotoxic activity and genotoxic materials in environmental water, sediment, air, chemicals, food components, cosmetics and biological fluids.  Genotoxic materials may be hazardous due to their ability to induce mutations and cancerous transformation of normal cells.

The SOS-CHROMOTEST kit utilizes the cell's own mechanisms for the detection of genotoxicity.  All living cells have developed a sensitive system for the detection of lesions in their genetic material so that a complex enzymatic system ‑ the SOS repair system ‑ can be activated to repair the damage.  Once a lesion has been detected, an SOS promoter is induced to start the transcription of the SOS genes.  This is the basis for the dependability and sensitivity of the SOS-CHROMOTEST: even limited repairable damage to the genetic material will be detected by the SOS-CHROMOTEST, before the cell's repair system has had the chance to handle the emergency.  The SOS-CHROMOTEST bacterial strain has been especially engineered to detect DNA damage:



The strain's own repair system was altered by a series of mutations so that even limited damage to the DNA will not be repaired.



The outer membrane of the cell was modified to increase permeability to many materials.



The SOS promoter does not activate the SOS system; instead it induces the synthesis of a readily detectable enzyme, which when it comes in contact with a chromogenic substrate catalyses the formation of colour.  The amount of colour produced in the SOS-CHROMOTEST is a direct measure of the genotoxic damage to the DNA of the SOS-CHROMOTEST bacterial strain.

EBPI has developed the SOS-CHROMOTEST into a simple procedure, which can be performed in a non‑specialized laboratory.  EBPI or its representatives reserve the right to modify the product and/or its protocols in order to improve its stability and performance.  So, even if you are familiar with the SOS-CHROMOTEST kit, read and follow these instructions carefully ‑ to ensure that the SOS-CHROMOTEST is carried out successfully.  Should you require more background material about the SOS-CHROMOTEST and its applications, please, refer to chapter 6 of these instructions or contact the vendor of the kit.

WARRANTY
EBPI warrants that, at the time of shipment, the products sold by it are free of defects in material and workmanship, and conform to company's specifications.  Since actual experimental conditions prevailing at user's laboratory are beyond the control of EBPI or its representatives, EBPI makes no other warranty, express or implied, with respect to the products. Notification of any breach of warranty must be made within 120 days of delivery. The sole and exclusive remedy of the customer for any liability of EBPI of any kind, including liability based upon warranty (express or implied, whether contained herein or elsewhere) is limited to the replacement of the products or the refund of the invoice price of the products. 

2.0

HANDLING THE SOS-CHROMOTEST KIT 
2.1

Safety First 
The SOS-CHROMOTEST is used for the detection of genotoxic materials.  The kit contains positive controls, which are suspected to be carcinogenic.   HANDLE THE SOS-CHROMOTEST KIT AND YOUR TESTED SAMPLES AS YOU WOULD ANY POTENTIALLY HAZARDOUS MATERIAL!  Use the biohazard bag included in the kit to collect all used components and for disposal of all the remains after the completion of the SOS-CHROMOTEST. 

2.2

Handling the Bacteria
Although the SOS-CHROMOTEST bacterial strain is not a known pathogen, it should be handled carefully, just as you would handle any bacterial preparation.  Aseptic technique should be employed when re-hydrating the lyophilized bacteria.  Stringent sterile handling precautions are not imperative when running the assay itself, due to the short incubation time and the chemical configuration of the SOS-CHROMOTEST kit.  Cleanliness is of course recommended in all laboratory procedures.

2.3

Storage
The SOS-CHROMOTEST kit should be stored at 2 to 8C immediately upon receipt.  The preserved bacterial strain and the genotoxic control(s) are the most sensitive components of the SOS-CHROMOTEST kit and should be protected from high temperatures and from temperature changes.

2.4

Light
Light is a known DNA damaging agent, and the SOS-CHROMOTEST bacterial strain is sensitive to it.  Excess light will induce the colour reaction and increase background levels.  Do not work in the dark but KEEP EXPOSURE TO LIGHT (especially shorter wavelengths) AT A MINIMUM.

The genotoxic positive controls of the kit are light sensitive and should be stored in total darkness.

2.5

Kit Contents
For your convenience, the bottles and test tubes in the SOS-CHROMOTEST kit are labelled with clear, bold letters.

A:
Growth medium for the SOS-CHROMOTEST bacterial strain. (4 units)

B:
The SOS-CHROMOTEST freeze-dried bacteria. (1 unit)

C:
10% DMSO in saline; the SOS-CHROMOTEST diluent. (1 unit)

D:
Standard genotoxic solution, containing 10 µg/mL 4‑Nitro‑Quinoline‑Oxide (4NQO) in 10% DMSO‑saline.  4NQO has a Molecular Weight of 190.16. (1 unit)

F:
Blue chromogen solution. (1 unit)

G:
Diluent for alkaline phosphatase substrate. (1 unit)

H:
Dried alkaline phosphatase substrate. (1 unit)

I:
Stop solution. (1unit)


DMSO:
Pure DMSO solution, for dissolving water insoluble materials. (1unit)

In addition the kit comes with 2- 96 well micro plates, kit instructions and a biohazard bag for disposal of used components.

2.6

Required Instrumentation Not Supplied with the Basic Kit
1.
Micropipettors using disposable tips in the range of 10 to 200 micro-litres (e.g., Eppendorf, Finnpipette, Oxford, Gilson, Soccorex).

2.
37C incubator.

3.
Spectrophotometer or a photometer equipped with 600nm filter and using 1 cm light-path rectangular cuvettes (for preparation of the bacterial suspension).

Optional Equipment:
4.
For quantitative analysis of the results a microplate reader (= "ELISA Reader") equipped with 600 to 615 nm and 405 nm filters.

5.
Micro‑centrifuge (+"Microfuge").

3.0

THE SOS-CHROMOTEST PROCEDURE
This chapter details the different steps of the SOS-CHROMOTEST.  After familiarizing yourself with these steps, refer to the "working scheme" at the end of this manual for help in the actual performance of the test. A separate short laboratory protocol is also supplied to assist when working at the lab bench.

3.1

Preparatory Steps on the Day of the Assay or the day prior depending on the procedure.  Choose either 3.1.1a or 3.1.1b
3.1.1a

Re-hydration of the Dried Bacteria and Pre-incubation same day growth
THIS SHOULD BE PERFORMED AS EARLY AS POSSIBLE THE MORNING OF THE ASSAY.  Using aseptic technique open one of bottle A, then open one bottle B.  Transfer immediately approximately 10 ml of the growth medium from bottle A to the dried bacteria in bottle B, leaving an air space at the top of the bottle and mix thoroughly aerating the mixture.  Cover bottle B with sterile aluminium foil (a piece of foil may be sterilized by flaming with a Bunsen burner).

The bacteria can be grown in a 37˚ C incubator or water bath to an OD of 0.05 to 0.06 in approximately 4 hrs and the test run. When this method is used the bacteria are still in log phase growth and the colour development, when exposed to a genotoxin, will occur within an hour or so. If the OD is 0.05 colour development will take approximately 1.5 hrs. If the OD is closer to 0.07 the colour development will occur within half an hour because of the increased cell density. 
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Additional growth media (bottle A) may be required for the dilution of bacterial suspension to the required OD of 0.05 at 600nm before use in the assay depending upon the degree of growth obtained.

3.1.1b

Re-hydration of the Dried Bacteria and Pre-incubation overnight growth.

As late in the evening before the day of testing using aseptic technique to open one bottle “A”, then open bottle “B”.  Transfer immediately approximately 10-12ml of the growth media from bottle “A” to the dried bacteria in bottle “B”.  Invert and mix well for roughly 30 seconds.  At this time, open a secondary bottle of growth media bottle “A”.  Transfer 100μL from bottle “B” (which now contains both the bacteria and roughly 10-12mL of growth media) to a new bacteria growth bottle “A”.  Mix by inverting and incubate at 37˚C over night for 8-12 hours.  Diluting the bacteria the night before the O.D.600 the following day will be around will reach an optical density or around .15-.20
The remaining bottles of growth media (bottle A) may be required for the dilution of bacterial suspension to the required OD of 0.05 at 600nm before use in the assay (depending upon the degree of growth obtained).
3.2

Sample Preparation and Setting up the Test Plate
Sample preparation and dilution should be carried out on the day of the assay.  BEFORE COMMENCING WITH ANY PROCEDURE, VISUALLY EXAMINE THE GROWN BACTERIA FOR EXISTENCE OF TURBIDITY INDICATING SUCCESSFUL GROWTH.  CONTINUE ONLY IF TURBIDITY EXISTS. To check the turbidity place some of the suspension in a cuvette and measure the OD at 600nm. If incubation has been successful and the bacteria ready for use in the test the OD should be greater then 0.05.

As discussed the bacteria suspension should be diluted if necessary using the grow media to an OD or 0.05 to 0.06.

Start the preparation and dilution procedures as early as possible on the day of the assay.  Once the samples are properly diluted, they have to be dispensed into the appropriate wells of the 96 well micro-plate.   Please, proceed carefully:

3.2.1

Dissolving Your Sample and Preparing the Serial Dilutions
NOTE:  The SOS-CHROMOTEST bacteria perform differently in different solvents at various concentrations.  Therefore, only one solvent should be used for all samples, controls and blanks.  The solvent, which was found to be most appropriate for introduction into the SOS-CHROMOTEST microcultures is included in bottle C.  It is 10% dimethyl sulfoxide (DMSO) in sterile 0.85% saline.  ALL DILUTIONS OF SAMPLES AND CONTROLS SHOULD BE MADE IN THIS SOLVENT (DMSO 10%, BOTTLE C).

Generally, in each microwell you will dispense 10 µL of sample to be tested at the desired dilution.  Do not increase this volume of test material in the micro-wells as this may interfere with the activity of the SOS-CHROMOTEST bacteria.  Prepare your dilutions in small test tubes or in a separate micro-plate, as follows:

The Positive Controls:  Bottle D contains a 10 µg/mL solution of 4 Nitro Quinoline Oxide (4NQO) in a microfuge tube.  This will be the first dilution to be used in the standard plot.  Prepare six additional two‑fold serial dilutions in 10% DMSO (bottle C). 

NOTE: 
CENTRIFUGE THE CONTROL TUBES BRIEFLY TO ENSURE THAT ALL THE LIQUID WILL CONCENTRATE IN THE BOTTOM.

Your Solid Samples:  Dissolve the material to be tested in water or, if water insoluble, in DMSO, to a concentration of 100 to 1,000 µg/mL or higher.  Prepare at least 14 two‑fold dilutions in 10% DMSO saline (bottle C).  By testing a smaller number of dilutions you may "miss" the active range of concentrations of your particular material. If the material comes out of solution in the presence of water, dilute in 100% DMSO but then add only 1 to 3 µL per well! (instead of 10 µL).

Your Liquid Samples:  Prepare six two-fold dilutions in 10% DMSO (Bottle C).

Reaction Blanks:  Use 10% DMSO saline (Bottle C).

3.2.2

Dispensing the Samples into the Plate
This is the most demanding part of the procedure.  Make sure you know where each of your samples is to be dispensed.  A suggested layout of the micro-plate is presented in Table 1.

1.
Reagent blank: Introduce 10 µL of Diluent (bottle C) into each well of column 1, if your automatic photometer requires column 1 for blanking.  If this does not apply to your case, you may choose only one well for a machine blank (1-H in table 1.). 

2.
Dispense 10 µL of your properly diluted 4NQO control solutions into the wells of column 1.  One well in each column (H in table 1) should receive the diluent only to serve as background control.

3. Use columns 2, to 12 for dispensing 10 micro-litre aliquots of the dilutions of your test materials. The example in table 1 shows possible dilution strategies for sample evaluation. If you are not sure of the concentration at which your material is genotoxic it is suggested that you first experiment using a number of broad 10 fold dilutions in a range finding strategy. Once the active concentration range has been found, using a more precise two-fold dilution strategy may be more appropriate. 

3.3

Starting the SOS-CHROMOTEST
When you have completed the sample dilution and dispensing procedures for the entire microtitration plate, you may proceed with the dilution of the bacterial suspension and the SOS-CHROMOTEST.

3.3.1

Preliminary Dilution of the Bacteria and Density Check
 Take the grown bacterial suspension and measure the OD (at 600 nm) of the suspension against a fresh medium blank in a 1 cm light path cuvette.  Calculate the volume of suspension required to obtain 10 mL of bacterial suspension with a final OD600 of 0.05, using the following equation:

Required volume (ml) of the grown bacterial suspension to be added to the fresh growth  medium to make up to 10ml                  =            0.5            



  OD of suspension

That is, if the OD of the bacteria growth = 0.11 the required volume of bacterial suspension to be added = (0.5/0.11) or 4.5 mL.  In order to make 10 mL of bacterial suspension with an OD of 0.05 it is necessary to add 4.5mL of bacterial suspension at an OD (600nm) of 0.11 to 5.5 mL of fresh growth medium to obtain a final volume of 10ml. 

3.3.2

Preparation of Bacteria for Use 
Dispense the calculated "Required Volume" of bacterial suspension into a clean vial or test tube.  Complete the volume to 10 mL with fresh medium invert to mix.  Insert 100 µL (0.1 mL) of the diluted bacterial suspension into each well of columns containing material to be tested.
INCUBATE THE PROPERLY SET UP MICROPLATE AT 37C FOR TWO HOURS. Time:__________
3.4

Colour Development of the SOS-CHROMOTEST
During the two‑hour incubation, genotoxic materials interacted with the DNA of the SOS-CHROMOTEST bacteria and induced the de novo synthesis of ‑galactosidase.  At the last stage of the SOS-CHROMOTEST, the relative amount of enzyme, produced as a result of this interaction, is measured by the addition of a chromogenic substrate. Since the success of the analysis and production of ‑galactosidase depends upon the viability of the bacteria being used during the test, the bacteria are tested for viability (ATP activity) using Alkaline Phosphatase).

The blue chromogen supplied in EBPI's SOS-CHROMOTEST Kit yields a clearly visible blue colour, most suitable for both quantitative (by photometer) and visual or semi-quantitative evaluation of the SOS-CHROMOTEST results.  A time saving procedure is described, using combined chromogenic substrate enabling simultaneous determination of ‑galactosidase and alkaline phosphatase activities.  THIS TIME SAVING PROCEDURE IS NOT SUITABLE FOR VISUAL ANALYSIS

Use either one of the following procedures (3.4.1 or 3.4.2):

3.4.1
Simultaneous Activity Check of ‑galactosidase and Alkaline Phosphatase (analysis by instrumentation)

NOTE: This procedure is intended for instrumental analysis of the results and is not appropriate for visual analysis.  Use procedure 3.4.2 for visual analysis.

1.
Transfer the Blue Chromogen from bottle F to the dry Alkaline Phosphatase substrate in bottle H and mix well.

2.
Add 100 µL (0.1 mL) from bottle H into each well of the plate.

3.
Incubate the plate at 37C for 60 to 90 minutes until a green colour develops.

4.
Add 50 µL (0.05 mL) of the Stop Solution in bottle I to each well of the plate, if desired.  (The stop solution may crystallize upon refrigeration and can be thawed and re-dissolved by warming at 37C.) Read absorbance (optical density) at 615 nm to measure genotoxic activity.  Read absorbance at 405 nm to determine viability of bacteria. Make sure that the readings for genotoxic activity are corrected for the reagent/machine blank. The reagent/machine blank will contain a light blue colour as a result of a background (unrelated to genotoxicity) production of ‑galactosidase by the SOS bacteria, growing in the well.
3.4.2
Sequential Activity Check of ‑galactosidase and Alkaline Phosphatase  (visual analysis)

1. Add 100 µL (0.1 mL) of Blue Chromogen from bottle F into each well of the plate 

2. Incubate the plate at 37C for 60 to 90 minutes until blue colour develops. If a blue colour develops in all of the wells this indicates that the bacteria in the blue wells were viable. In some cases the material or concentration of the material being tested may have been acutely toxic to the bacteria. If no positive colour reaction is noted, perform a viability check as follows: 


a.
Transfer the Diluent from bottle G into bottle H containing dry Alkaline Phosphatase substrate and mix well.


b.
Add 50 µL (0.05 mL) from bottle H into the wells of the test sample dilutions.


c.
Incubate the plate at 37C for 30 to 60 minutes, until yellow colour develops in wells containing bacteria without genotoxic material (test blank).


d.
Add 50 µL (0.05 mL) of stop solution (bottle I) to wells if desired.

e. Examine the plate for development of yellow colour signifying viability of bacteria.

f. If a yellow colour fails to develop in the wells containing the test material this likely means that the material being tested was acutely toxic.

g. If a yellow colour fails to develop in the wells containing the reagent blank with no test material this likely means that some other procedural issue resulted in the death of the bacteria.

It is important to note that if stop solution is not added the bacteria if viable will continue to grow in the wells releasing enzyme and causing the wells to become a deeper and deeper blue. Once this happens the results will not be meaningful.

Accordingly READINGS SHOULD BE MADE IMMEDIATELY FOLLOWING INCUBATION or if this is not possible, stop solution should be added to kill the bacteria and stop colour development. 

4.0

ANALYSIS OF THE RESULTS
This chapter is divided into two sections.   The first describes how to use the built‑in controls and the second suggests ways to analyze the results of a completely executed SOS-CHROMOTEST.

4.1

The Built‑in Controls
The SOS-CHROMOTEST kit contains two built‑in controls that are activated whenever the test is performed according to instructions.   These controls will help you in analyzing your results.

4.1.1

The Complete SOS-CHROMOTEST Procedure
The wells in column 1 of the example test layout shown in table 1 should contain the dilutions of the positive 4NQO standard.  The colour should appear in different densities according to the concentration of the chemical.   If you do not obtain a scale of densities appearing in the 4NQO column showing a graduated reaction to a known genotoxic agent this indicates that the SOS-CHROMOTEST bacteria are not functioning properly and any results obtained are invalid.

The inclusion of the 4NQO control is therefore A MUST for proper and complete analysis of the results obtained when testing a new material with the SOS-CHROMOTEST Kit. 

The above-mentioned positive controls were included to ensure that the Kit is functioning properly.  The SOS-CHROMOTEST kit is, of course, warranted against defects in craftsmanship and manufacturing.   If the 4NQO control fails to yield the expected results and the kit was used before the expiry date, please refer to EBPI or our agent, who will instruct you as to how to obtain a replacement.   

4.2

Determination of the Genotoxic Activity
Analysis of the genotoxic activity of a tested material can be carried out visually or quantitatively, by using photometric instrumentation.  In both cases it must be noted that A COMPARISON IS MADE BETWEEN THE COLOUR DENSITY OF THE BACKGROUND CULTURES (=WELLS RECEIVING THE DILUENT ONLY) AND THE COLOUR DENSITY OF TEST CULTURES (=WELLS RECEIVING DILUTED MATERIAL BEING TESTED FOR GENOTOXICITY).  A MERE APPEARANCE OF COLOUR DOES NOT SIGNIFY GENOTOXICITY: IT MUST BE COMPARED WITH THE DILUENT BACKGROUND.

4.2.1

Visual Analysis of the Results
Check the positive 4NQO control.  Check the blue colour density appearing in the wells of your test materials and continuously compare with the diluent‑only wells.   Start checking from the highest concentration of the test material to the lowest.   High concentrations may not induce any positive response due to acutely toxic concentrations in which the cells are killed outright.  As the material is diluted out, toxicity is reduced and a positive reaction (deep blue colour) may then appear indicating chronic genotoxicity.  The colour density will finally be gradually reduced as concentrations are diluted below genotoxic levels depending on the range of dilutions tested. 

No Positive Blue Reaction:  If no positive blue colour is obtained, check the yellow colour density appearing in the wells of your test materials, following the addition of the alkaline phosphatase and subsequent incubation, and continuously compare with the diluent‑only wells. Since the diluent-only wells also contain bacteria but no test material they should show a good yellow colour development. The yellow colour is a measure of bacteria viability by the alkaline phosphatase reaction.  If the yellow colour appearing in the wells of the test material is similar to the background (diluent-only wells), the material was not toxic and not genotoxic. If the diluent control is yellow and the test material wells are not this means that the test material was toxic to the SOS-CHROMOTEST bacteria.  Try higher dilutions (lower concentrations) of test material so that inherent acute toxicity will not be expressed.

Positive Reaction:  Record the blue colour intensity of tested material giving reactions and assign + values to them (e.g. ‑, ±, +, ++, +++, etc.).  Compare with values obtained for the 4NQO for reference (suggest using a digital photo) to other materials you may have tested or will test in the future.

4.2.2

Instrument Analysis of the Results
Blanking
The machine Blank well contains diluent, clean medium and the chromogen solution but no bacteria.  Blank the machine on the blank well you have prepared, depending on the instrument you are using.  If you wish to subtract the background level of blue colour development, blank on a well containing diluent, bacteria and chromogen solution. 

Calculating the SOS Inducing Potency (SOSIP)
Measure the OD of all the wells in the wavelength appropriate for the chromogen.  At 615 nm, you read only absorption of blue colour.  There is no interference of Alkaline Phosphatase yellow substrate on blue results. For each tested material draw the OD vs. concentration plot.  Adjust the OD readings to subtract the background readings before carrying out the calculations. Background OD readings in wells containing bacteria but no genotoxins are typically found to be near 0.5 due to a natural low background rate of enzyme production not connected to the activation of the SOS gene repair complex. A hypothetical generalized plot corrected for background is presented in Figure 1.
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FIGURE 1:
GENERALIZED PLOT OF SOS-CHROMOTEST RESULTS OBTAINED



WITH A GENOTOXIC MATERIAL

To calculate SOSIP, identify the positively linear portion of the plot, i.e., the OD increases linearly with the concentration of tested material (the line between points 1, and 4 in Figure 1).  The SOS Inducing Potency (SOSIP) is simply the slope of the linear portion of the (OD1-OD3) plot and is given in the following equation:


(1)
SOSIP = 10 X (OD3 ‑ OD1)/(C3 ‑ C1)

The expression "(C3 ‑ C1)" in equation (1) is entered in nanomoles per reaction well.  Equation (2) transforms microgram concentration values to the required nanomole unitage:

 
(2)
C = CONC X VOL / MW

where:
CONC
‑concentration of tested material in µg/mL,


VOL 
‑volume of the tested material solution in the well expressed in micro-litres, and


MW 
-molecular weight of the tested material.

Since the calculated SOSIP may change from time to time due to changing incubation conditions, age of the bacteria etc, it would be wise to correct the values according to the activity of a known standard.  The suggested procedure is as follows:


Each Chromotest plate includes the supplied 4NQO standard, diluted according to the instructions in section 3.2.1.  Calculate the SOSIP for the 4NQO as described above.  Divide the obtained SOSIP by 71 to get a "SOSIP correction factor" (71 is the published value for the 4NQO in the original Quillardet et al. Chromotest procedure).  Divide all SOSIP values obtained for the tested materials by the "correction factor", to arrive at a value comparable to previously published values. For example for the data in the plot above the correction factor would be 0.93.

The Use of Viability Control to Correct for Non-Linearity
Inherent toxicity of tested materials may interfere with the SOS response and may disturb its linearity.  In case no linear plot is obtained, the OD readings have to be corrected for toxicity.  The correction factor for concentration "X" of the tested material is calculated from the values of the alkaline phosphatase activity, according to the following equation:


(3)
Correction Factor = OD0/ODX 

where:
OD0
‑
OD of alkaline phosphatase reaction in the absence of tested material, and


ODX 
‑
OD of alkaline phosphatase reaction at the concentration "X" of the tested material.

To obtain the corrected ‑Galactosidase OD value, multiply the observed value by the correction factor (equation 3).  Plot the corrected OD values in a new graph and calculate the SOSIP as described above.

Bear in mind that the 405 nm filter has a wide bandwidth.  Blue colour of the ‑galactosidase substrate somewhat affects the reading of the alkaline phosphatase reaction.  To get an estimate of the correction needed, do the following:

1.
Record the OD 615 and the OD 405 of the well in question.

2.
Refer to the 615 and 405 OD values of the wells of the colour scale.

3.
Identify one well in the colour scale whose 615 nm OD value is nearest to the 615 nm OD of the well in question.  Determine % of "spillover" of the 615 nm reading into the 405 nm reading.

4.
Determine the amount of spillover for the well in question.  Calculate the net 405 reading for that well by:


Net 405 reading = OD 405 ‑ (OD 615 x % spillover/100)
Example:


Column 2
615 nm
405 nm
% Spillover

Well H
0
0
-


Well F
0.100
0.195
195


Well D
0.550
0.400
72


Well B
2.17
1.195
55


Well in question reads 0.58 at 615 nm and 1.1 at 405 nm.


Net 405 reading = 1.1 ‑ 0.58x72/100 = 0.68. 

If the SOSIP is equal to 0 or smaller, it may mean that the material is not genotoxic.  To make sure that this is the case, especially where toxicity was also apparent, it is suggested that the material be tested again at another range of concentrations.

5.0
SPECIMEN PREPARATION NOTES
This section summarizes several issues, which may concern users of the SOS-Chromotest, in applying the genotoxin detection to their particular specimen system.  We hope that the following will be of help in appreciation of the significance of correct specimen preparation.

Specimen preparation can be a complicated matter, depending upon its complexity.  The function of sample preparation is to render it, or the potentially genotoxic compounds incorporated in it, to a form which is biologically compatible with and can be taken up by the SOS-Chromotest bacteria.  Yet, the genotoxic activity has to be preserved.  There is no single method, which will ensure success and sometimes the right solution will only be apparent after several trials.

There are some rules that have to be observed for all specimens:

(a)
10% DMSO in All Final Test Solutions
The SOS-Chromotest signal to noise ratio was tuned with 10% DMSO in the test specimen. Omitting the DMSO will increase background signal and result in erroneous analysis.  Add neat DMSO (included in the kit) to all undiluted specimens to a final concentration of 10% and dilute all specimens in the diluent provided in the kit (i.e., 10% DMSO in 0.85% w/v saline).  It is preferable that the DMSO be from the kit, since different preparations of the solvent exhibit varying degrees of toxicity.

(b) 
pH
pH has a significant influence on the well being of the bacteria and must be monitored.  The pH of the final specimen preparation should be neutral (7.0 to 7.5) to ensure proper reactivity.  Urine specimens, for example, tend to change pH in storage, due to loss of ammonia.  Their pH must be checked and adjusted before each test.

(c) 
Colour
The presence of colour in the specimen will, naturally, affect the photometric measurements, especially if the colour absorbs light, having the same wavelength as the SOS-Chromotest chromogens.

If the colour is relatively faint (i.e., permits photometric analysis), the simplest solution is to read the absorbance of the Chromotest plate IMMEDIATELY AFTER the addition of the chromogenic substrate mixture and to subtract this reading from the one taken at the end of the test after full blue colour development.

If the colour is very strong or the sample solution is opaque, a washing step must be included before the addition of the chromogenic substrate mixture.  The procedure is described in detail in publications available from EBPI and its representatives.  Also, in this case, the time 0 reading of the plate, following addition of the chromogen, must be taken and subtracted from the final value.

(d) 
Extraction
One of the approaches to separate and concentrate compounds of interest (i.e., potential carcinogens) from complex mixtures and extracts thereof is solid phase adsorption.  A crude extract of the specimen is contacted with a resin or polymer having relatively high affinity to the carcinogen, for example due to its hydrophobicity.  Following initial wash, the polymer‑bound compounds are eluted with a strong and volatile solvent (acetone, chloroform).  The extract is evaporated to dryness and the solid, containing the compounds of interest, is re-suspended in a solvent, which is compatible with the biological test system. In the case of the SOS-Chromotest, the compatible solvent is DMSO.

An important point to remember when using resins for extraction and concentration of test compounds is to WASH THE RESIN WITH ALL THE SOLVENTS TO BE USED FOR EXTRACTION AND ELUTION, BEFORE INITIAL USE.  The treatment will remove unpolymerized resin ingredients, which may affect the Chromotest results.

(e) 
Dilution of Specimens
Most genotoxic compounds demonstrate quite a narrow dose response range of concentrations. Whenever a new compound or mixture is tested, a wide range of dilutions will be required to ensure complete coverage of all possible concentrations.  Therefore, always test new specimens serially diluted in two‑fold dilutions over a broad dilution range as shown in the example   table 1.

(f) 
Complex Mixtures
Complex mixtures are mixtures of more than one compound of interest.  Most specimens obtained from "nature" will be complex.  The response of the SOS-Chromotest (or any other test for genotoxicity) to a mixture is not predictable and may not be related to the sum of reactivities of the individual compounds present in the specimen.   Testing of complex mixtures has to be approached with care and consideration.  

6.0
REFERENCES AND ADDITIONAL READING
The original SOS-Chromotest procedure:
Fish, F., I. Lampert, A. Halachmi, G. Riesenfeld and M. Herzberg.  1987.  The SOS-Chromotest Kit:  A Rapid Method for the Detection of Genotoxicity.  Toxicity Assessment 2: 135-147.

Quillardet, Huisman, D'ari and Hofnung.  1982.  SOS-CHROMOTEST, a direct assay for induction of an SOS function in Escherichia coli K‑12 to measure genotoxicity. Proc. Nat. Acad. Sci. 79: 5971‑5975.

7.0
SOS-CHROMOTEST WORK SCHEME
Perform activities in the presented order (Numbers in parentheses indicate relevant section)

MORNING OF THE ASSAY OR NIGHT PRIOR TO THE ASSAY AS STATED IN 3.1:
1.
Re-suspend dried bacteria in bottle B with medium in bottle A (3.1.2). 

2. 
Incubate at 37C for 4-5 hours or for 16-18 hours (3.1). Date and Time: _________
DAY OF THE ASSAY:
1.
Check bacteria grown for existence of turbidity. If turbid ‑ proceed (3.2).

2.
Dissolve samples and dilute; make serial dilutions of controls (3.2.1).

3.
Dispense 10 µL aliquots of sample and control dilutions into appropriate wells of the assay micro-plate (3.2.2).

4.
Prepare bacterial suspensions for testing by dilution of bacterial suspension grown overnight with growth medium from bottle B to obtain 10 mL of bacterial suspension of OD 0.05 (3.3.1) 

5.
Dispense 100 µL of the bacterial suspension into the appropriate wells of the micro-plate (3.3).

6.
Incubate at 37C for two hours. Time: __________
7.
Proceed with colour development by either one of (a) for machine reading or (b) for visual analysis:


a.
Rehydrate the dry alkaline phosphatase chromogen in bottle H with the liquid ‑galactosidase chromogen in bottle F.  Add 100 µL of the mix to all wells.  Incubate at 37C for 60 to 90 minutes until green colour develops.  Stop with 50 µL of reagent I (optional).  Measure OD corrected for reagent blank at 615 nm for genotoxic activity and at 405 for viability (3.4.1).


b.
Add 100 µL of the liquid ‑galactosidase chromogen in bottle F to all the wells.  Incubate at 37C for 60 to 90 minutes until blue colour develops.  If no colour develops in the test samples, perform viability check by adding 50 µL/well of the rehydrated alkaline phosphatase chromogen, made from re-hydrating bottle H with diluent G.  Incubate 30 to 60 minutes at 37C, until yellow colour develops in the controls and stop with 50 µL of stop solution I (3.4.2).

8. 
Analyze results, visually or with a plate reader, following the guidelines in Section 4.

TABLE 1:
SUGGESTED MICROPLATE LAYOUT FOR TESTING UNKNOWN

MATERIAL IN THE SOS-CHROMOTEST


1
2
3
4
5
6


Standard
Tested
Tested
Tested


4NQO
Material
Material
Material


(µg/mL)
#1
#2
#3


A
10
undiluted
1:128
undiluted
1:128
undiluted

B
5
1:2
1:256
1:2
1:256
1:10

C
2.5
1:4
1:512
1:4
1:512
1:100

D
1.25
1:8
1:1024
1:8
1:1024
1:500

E
0.625
1:16
1:2048
1:16
1:2048
1:1,000

F
0.313
1:32
1:4096
1:32
1:4096
1:5,000

G
diluent
1:64
1:8192
1:64
1:8192
1:10,000

H
machine
diluent
diluent
diluent
diluent
diluent


blank




7
8
9
10
11
12


Standard
Tested
Tested
Tested


4 NQO
Material
Material
Material


(µg/ml)
#4
#5
#6


A
10
undiluted
1:128
undiluted
1:128
undiluted

B
5
1:2
1:256
1:2
1:256
1:10

C
2.5
1:4
1:512
1:4
1:512
1:100

D
1.25
1:8
1:1024
1:8
1:1024
1:500

E
0.625
1:16
1:2048
1:16
1:2048
1:1,000

F
0.313
1:32
1:4096
1:32
1:4096
1:5,000

G
0.16
1:64
1:8192
1:64
1:8192
1:10,000

H
diluent
diluent
diluent
diluent
diluent
diluent


_1175676440.xls
Chart1

		9.91

		5.01

		2.5

		1.28

		0



concentration ug/ml 4NQO

absorbance 600nm

Plot of OD vs Concentration

1.4

1.15

0.877

0.45

0



Sheet1

		

		9.91		1.4

		5.01		1.15

		2.5		0.877

		1.28		0.45

		0		0





Sheet1

		10

		7.5

		5

		2.5

		0



concentration ug/ml

absorbance 600nm

Plot of OD vs Concentration

2

1.5

1

0.5

0



Sheet2

		





Sheet3

		






