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1.0
SCOPE AND APPLICATION

1.1 This polymerase chain reaction (PCR) assay may be used to detect the presence of Bacteroidetes in water samples using a set of Bacteroidetes group specific primers at 16S rDNA region and a selected annealing temperature for PCR processing.  This is a present/absent method for analyzing relatively large sample volumes assuming that the samples are not highly turbid.  The products of the assay can used for other testing related to Bacteroidetes group.

2.0
SUMMARY OF METHOD

2.1
A well-mixed sample is drawn through a 0.4-(m polycarbonate membrane filter. The retainer is then extracted for total DNA. The Bacteroidetes group markers, if present, are amplified with PCR thermocycler using the specific primers. All PCR products, if any, are then stained, separated by size and observed with a UV trans-illuminate table. Bands with a specific molecular size are recorded as positive results, indicating the presence of Bacteroidetes group in the sample tested.

3.0
DEFINITIONS

3.1
Lab Duplicates (LD1 AND LD2) -- Two aliquots of the same sample taken in the laboratory and analyzed separately with identical procedures. Analyses of LD1 and LD2 indicate the precision associated with laboratory procedures, but not with sample collection, preservation, or storage procedures.

3.2
Field Duplicates (FD1 AND FD2) -- Two separate samples collected at the same time and placed under identical circumstances and treated exactly the same throughout the field and laboratory procedures. Analyses of FD1 and FD2 give a measure of the precision associated with sample collection, preservation and storage, as well as with laboratory procedures.

3.3
Lab Method Blank (LMB) -- An aliquot of reagent water or other blank matrix that is treated exactly as a sample including exposure to all glassware, equipment, solvents, and reagents that are used with other samples. The LMB is used to determine if method analytes or other interferences are present in the laboratory environment, the reagents, or the apparatus.

3.4
Field Reagent Blank (FRB) -- An aliquot of reagent water or other blank matrix that is placed in a sample container in the laboratory and treated as a sample in all respects, including shipment to the sampling site, exposure to sampling site conditions, storage, preservation, and all analytical procedures. The purpose of the FRB is to determine if method analytes or other interferences are present in the field environment.

3.5
Method Positive Control (MPC) -- An aliquot of reagent water or other blank matrix to which known quantities of the method analytes are added in the laboratory. The MPC is analyzed exactly like a sample, and its purpose is to determine whether the methodology is in control, and whether the laboratory is capable of making accurate measurements. 

3.6
Method Negative Control (MNC) -- An aliquot of reagent water or other blank matrix are added in the PCR reaction tube in the PCR laboratory and treated as a sample in all respects.  The MNC is analyzed exactly like a sample, and its purpose is to determine whether the methodology procedure is antiseptical and if the reagents were contaminated.  The MNC is used to determine if method analytes or other interferences are present in the laboratory environment, the reagents, the apparatus, or contaminants introduced by the analyst’s practice.

3.7
Stock Standard Solution (SSS) -- A concentrated solution containing one or more method analytes prepared in the laboratory using assayed reference materials or purchased from a reputable commercial supplier.

3.8
Deoxyribonucleic acid (DNA) – a common molecule which is usually found to encode genetic information about an organism.

3.9
Polymerase Chain Reaction (PCR) – a method for enzymatically and exponentially amplifying a selected region of DNA. The DNA fragment can be seen when stained on a gel or used in other experiments. 

3.10
Primer – a fragment of DNA, usually between 15-30 bases, used in the PCR assay to anneal to and amplify the target marker of interest.  In this SOP, the sequences used for primers are

Forward primer: 
5'- AACGCTAGCTACAGGCTT –3'

Reverse primer: 
5'- CAATCGGAGTTCTTCGTG –3'
3.11
Bacteroidetes group Marker – in this SOP, this refers to a fragment of DNA found in samples that have been exposed to Bacteroidetes group. 

4.0
INTERFERENCES

4.1
The DNA debris found in reagents, supplies, and sampling or analytical apparatus will interfere with the PCR assay.

4.2
There are certain chemicals or cell products that can interfere with the PCR reaction. To prevent the interference, be sure that no alcohol, medium or agar is introduced when making PCR sample and reagent mixtures.

4.3
The accuracy of this PCR assay is highly endangered when samples are collected from known cat populations.

5.0
SAFETY

5.1
The water and wastewater samples assayed for Bacteroidetes have the potential to be contaminated with septic material that may contain pathogenic microbes as well as toxic or carcinogenic compounds.  Certain reagents used in this assay or to make components of this assay, such as bleach, antibiotics, enzymes, acids, bases, and dyes are irritating, toxic or may be carcinogenic if ingested and/or exposed to the skin or mucosal membranes of the body.  Hence labcoats, gloves, cuffs, and safety glasses or a shield for eye protection should be worn when processing and assaying media and samples.

5.2
All personnel handling environmental samples known or suspected to contain or to have been in contact with human waste should be immunized against known disease causative agents.

5.3
UV light can damage eye, nervous system, and may cause skin cancer.  Hence, wear eye or facial protection, sleeves and gloves when working with UV trans-illuminate light.

5.4
It is the responsibility of the user(s) of this method to comply with relevant disposal and waste regulations.  Sharp objects must be disposed in “SHARPS” containers and objects or media exposed to samples must be autoclaved before washing or disposal.  DNA dyes that might potentially cause cancer need to be treated as hazardous waste.

6.0
EQUIPMENT AND SUPPLIES

6.1 Sample Bottles – One-liter wide-mouthed borosilicate glass or plastic.  Bottles must be chlorinated, thio buffered rinsed, and sterilized by autoclaving.  A 1-L sample bottle must contain 5 mL of a 2% solution of sodium thiosulfate to eliminate the possible effect of left over chlorine. 

6.2 Dilution Bottles – Sterile bottles of the appropriate size to prepare filter positive control samples to run with each sample batch.

6.3 Recording Autoclave (Gettinge PACS)

6.4 Filtration Units – The WES Microbiology Laboratory uses two stainless steel 6-funnel filtration manifolds and stainless steel as well as plastic filtration funnels.  Discard plastic funnels if they develop deep scratches on the inner surface.

6.4.1 Stainless steel funnel assemblies are wrapped in Kraft paper and placed on a stainless steel perforated rack for sterilization in the autoclave (15 minutes).  Immediately following sterilization, the stainless steel funnels are placed in the UV light box for storage.  The plastic funnels are wrapped in clear plastic autoclavable instrument bags and autoclaved (15 minutes) prior to use.  Prior to use, open the wrap if any, the funnels are placed in the UV light box and exposed to UV for 15 minutes.

6.4.2 Filtration funnels are not reused until they are fully cleaned and sterilized following the sterilization steps described previously. 

6.4.3 The filtration manifold is connected to two glass flasks in series with an electric vacuum pump securing a pressure differential of 138 to 207 kPa. The flask closest to the vacuum pump is for the protection of the pump from carryover water and must not be allowed to fill with water.

6.5 Membrane Filters – Use 0.4-(m pore size, 47-mm diameter pre-sterilized, polycarbonate membrane filters.  Use only those membrane filters that have been found, through adequate quality control testing and certified by the manufacturer, to exhibit, as compared to control membrane filters: 1) Full retention of the DNA to be extracted; 2) Stability in use; 3) Freedom from chemical extractables that may interfere DNA extraction or inhibit the PCR assay; and 4) Not alter the results of the PCR assay.  Preferably use fresh stocks of membrane filters, and if necessary, store them in an environment without extremes of temperature and humidity. 

6.6 Forceps – Smooth flat forceps, without corrugations on the inner sides of the tips.  Sterilize before use by dipping in 70% ethyl or absolute methyl alcohol and then flaming.

6.7 Freezer, -70°C – Use an ultra freezer that maintains a temperature ≤ -65 °C.

6.8 Freezer, -15°C (must maintain ≤ -10°C).

6.9 Sterile 1.5-µL polypropylene micro centrifuge tubes, PCR-certified.
6.10 Sterile PCR-certified pipette tips, 10-, 100-, and 1000-µL.

6.11 Short-wavelength (254nm) UV box for sterilization.

6.12 Bead beater.

6.13 Bench-top ultra centrifuge (Micromax RF OM3590, International Equipment Company, Needham Heights, MA).
6.14 Heating block (60°C)
6.15 Thermocycler (Mastercycler, Eppendrof, Westbury, NY).

6.16 Microwave oven.

6.17 Power Supply (EC250-90, E-C Apparatus Co., Holbrook, NY) and electrophoresis gel box.

6.18 UV transilluminator.

6.19 Bench-top ultra centrifuge (Heraeus INS Magafuge 2.0R).

6.20 Camera and suitable image analyze software (Kodak 290).
6.21 Assorted Glassware including flasks, bottles, test tubes, graduated cylinders, and pipettes.

7.0
REAGENTS AND STANDARDS

7.1 Ultra filtered sterile reagent-grade (ASTM Type I) water (nuclease free water)

7.2 Preparation of Buffered Rinse Water

7.2.1 To prepare the stock phosphate buffer solution, dissolve 34.0 grams of potassium dihydrogen phosphate (KH2PO4), in 500 mL of reagent-grade water, adjust to pH 7.2 ± 0.5 with 1 N NaOH and dilute to 1 L with reagent-grade water.  Store solution at 4(C in a 1-L screw cap bottle.  Discard solution if it becomes turbid.

7.2.2 To prepare the magnesium chloride solution, dissolve 81.1 grams of magnesium chloride (MgCl2 ( 6 H2O) in 1 L of reagent-grade water.  Store solution at 4(C in a 1-L screw cap bottle.

7.2.3 In a large 5-gallon carboy, add 95 mL of magnesium chloride solution and 24 mL of phosphate buffer solution to 5 gallons of reagent-grade water.  Dispense the buffer from the carboy into 1-L bottles.  Place nine bottles of the buffer solution into the autoclave and autoclave at 121(C for 45 minutes.

7.2.4 Remove the bottles of buffered rinse water from the autoclave and store at room temperature.

7.2.5 A sterility check must be performed for each batch of buffered rinse water prepared.  Add 50 mL of buffered rinse water and 50 mL of double-strength Tryptic Soy Broth (2X TSB) into a sterile 250-mL Erlenmeyer flask.  Incubate for 24 hours at 35(C.  Discard any batch of water showing turbidity or growth after incubation.  Record the results of the sterility check in the autoclave log.

7.3 Preparation of 2% Sodium Thiosulfate Stock

7.3.1 Dissolve 10.0 grams of sodium thiosulfate (NaS2O3), in 500 mL of reagent-grade water in a 1-L screw cap bottle.

7.3.2 Place the buffer solution into the autoclave and autoclave at 121(C for 30 minutes. (45 min if it contains 1 L in a 1.5 L bottle).

7.3.3 Remove the bottle from the autoclave and store at room temperature.

7.3.4 When used for rinsing bottle during cleaning process, add 20 ml to 8 L of reagent-grade water.

7.4 Preparation of 5% Sodium hypochloride cleaning solution

7.4.1 To prepare the 5% Sodium hypochloride cleaning solution, add 50 mL of commercially available bleach to 950 mL of reagent-grade water.

7.5 Preparation of 0.5 M EDTA

7.5.1 Dissolve 18.61 g ethylenediaminetetraacetic acid (EDTA, disodium, dehydrate) to 100 mL of reagent-grade water in a beaker with stir bar.
7.5.2 Add about 2 g of NaOH pellets while stirring to bring the pH to base (pH8.0).  Be careful to add the last few pellets slowly to avoid overshooting the pH.
7.5.3 Filter and autoclave the solution in a screw-cap bottle.
7.5.4 Remove the bottle from the autoclave and store at room temperature.

7.6 Preparation of guanidine isothiocynate (GITC) buffer
7.6.1 Add 20 mL reagent-grade water and 20 mL 0.5 M EDTA stock solution to a 100-mL volumetric flask. 
7.6.2 Dissolve 59.08 g Guanidine isothiocynate in the volumetric flask.
7.6.3 Add 5 mL Sarkosyl Stock solution.
7.6.4 Fill up to the line on the volumetric flask with reagent-grade water.
7.6.5 Sterilize the buffer by filtering it through a 0.2-(m pore size filter.

7.6.6 Store in a sterile screw-cap bottle.

7.7 Glass beads, acid washed, 0.2~0.3 mm
7.8 FastDNA kit (Bio 101, Lajolla, CA), containing:
Lysing Matrix A with ceramic spheres (in 2-mL tube)

Binding matrix


SEWS-M wash solution (add 100% ethanol before use)

CLS-VF (cell lysis solution for plant tissue)

PPS (protein precipitation solution)

DES (DNA elute solution)

7.9 ExTaq PCR buffer with 20 mM MgCl2 (Takara Mirus Bio Co., Madison, WI)
7.10 ExTaq polymerase (Takara Mirus Bio Co., Madison, WI)
7.11 Deoxynucleoside triphosphate (dNTPs, Takara Mirus Bio Co., Madison, WI)

7.12 Bovine serum albumin (BSA,
7.13 Prepare 1X TAE buffer: add 2 mL of 50X TAE stock to 98 mL of sterile reagent-grade water.
7.14 Prepare 0.5X TAE gel running buffer: add 20 mL of 50X TAE stock to 2 L sterile reagent-grade water in a screw-cap bottle. Mix thoroughly.
7.15 Fluorescent dye for DNA staining
7.16 Gel loading dye
7.17 DNA ladder (DNA size marker)
8.0
SAMPLE COLLECTION, PRESERVATION AND STORAGE

8.1 Fresh fecal samples must be aseptically collected in a specimen collector from an individual animal, unless the deposits were from a flock of birds that cannot be separated. 

8.2 Water samples must be aseptically collected in a bleached sterile disposable plastic bottle leaving at least 1” (2.5 cm) of headspace to allow for sufficient mixing of the sample prior to analysis.  Make sure that the appropriate concentration of sodium thiosulfate is added to avoid any left over bleach in the bottle. (see Section 6.1)

8.3 Keep sample bottle closed until it is to be filled, fill the bottle without rinsing, replace cap immediately, and make sure the screw cap is tight.

8.4 Samples must be kept at ( 6°C from the time of collection to the time of analysis.

8.5 Non-potable water samples must be transported to the laboratory as quickly as possible, received at the laboratory no later than 6 hours from first sample collection, and analyzed within 2 hours of receipt at the laboratory.

8.6 All samples must be accompanied by the WES sample tracking/ chain-of-custody form filled out by the collector, including all applicable chain-of-custody signatures.

9.0
QUALITY CONTROL

9.1
Minimum quality control (QC) requirements for this method are initial demonstration of laboratory capability, and with each sample batch, analysis of laboratory method blanks, method negative blanks, method positive control samples, and QC samples.

9.2
Laboratory Method Blanks (LMB) – Before processing any samples, the analyst must demonstrate that all glassware, equipment, and reagents are free of DNA and other interferences.  Each time a set of samples is analyzed, an LMB must also be analyzed to demonstrate that DNA and other interferences are not present in the analytical system.  If the LMB produces a positive result for the PCR reaction, the analyst must determine the source of contamination and eliminate the interference before processing any samples.  The results of the batch that was processed with the LMB producing a positive result will be rejected.  The samples will need to be re-processed after clearance of the contamination.

9.3
PCR amplification – for each PCR batch: Including: 10% negative (MNC, at random location), 10% positive (MPC, add SSS at random location), and 10% random lab duplicates (LD1 & LD2) for the samples set that is processed. If any of the positive, negative, or duplicate samples fail, the run is rejected. Redo the PCR amplification.

9.4
Gel electrophoresis – The products of PCR will be separated in sizes by 1% argarose gel together with a DNA size marker. A successful gel has a correctly separated marker, the band of positive PCR product (MPC) appears on the correct location, according to the marker, and no band show up in the well where no products were loaded. Re-run the gel if bands show up in the well that no products were loaded, or if the marker fails.

9.5
Image obtaining - Photoghaph gel image by Kodak 290 system and export images in tiff format. The image files are saved in server and backed-up every night. A typical gel picture is hown in Figure 1.

10.0
CALIBRATION AND STANDARDIZATION

10.1
Refer to Laboratory Quality Assurance Plan for calibration and standardization procedures of laboratory equipment used for this analysis.

11.0
PROCEDURE

11.1 The sample volume filtered will depend on the expected Bacteroidetes density for the sample type to be tested (see Table 1). 

11.1.1 The ideal sample volume is the maximum amount that can be filtered within 5 min. Filter three different volumes depending on the expected Bacteroidetes density.  When less than 20 mL is to be filtered, add approximately 10 mL of sterile buffered rinse water to the funnel before adding and filtering the sample volume, or add the sample volume into a sterile dilution bottle containing sterile buffered rinse water and then filter the entire bottle content.  This increase in water volume aids in uniform dispersion of the bacterial suspension over the entire effective membrane filter surface.  For volumes of 100-1000 mL, use a sterile graduated cylinder to measure the sample volume.  For sample volumes less than 100 mL, use a sterile wide-tip pipette.


Note:  Bacteria must not be suspended in dilution water for more than 20 minutes at room temperature as death or multiplication could occur.

11.2 Sterilize/Sanitize Filtration Units – Use sterile filtration units only of each sample as a minimum precaution to avoid accidental contamination.  After funnels are being used, treat any further sample filtration as a new filtration series and sterilize all funnels and bases in use.  

11.3
Label Petri Dishes – Label each petri dish with the: 1) LIMS sample number; and 2) Dilution/volume filtered.

11.3 Filtration of Sample – Using sterile (flamed) forceps, place a sterile membrane filter over the porous plate of the filter base.  Attach funnel to the base and lock it in place.  Shake the sample vigorously at least 25 times and measure sample volume.  Turn on the vacuum and filter the sample volume completely.  With filter still in place, rinse the interior surface of the funnel by filtering three 20- to 30-mL portions of sterile buffered rinse water.  Rinsing between samples prevents carryover contamination.  Turn off the vacuum, remove the funnel, fold the membrane quarterly and remove the membrane filter with sterile (flamed) forceps (touching only within the outer 1/8” of the filter), and place it on the petri dish.  Immediately place the Petri dish at -70°C for at least 15 min before further use.  

11.4 DNA Extraction – water sample

11.4.1 Place the filter that was frozen at -70°C in a 1.5-mL micro centrifuge tube containing 0.3 g of 0.2 - 0.3 mm glass beads.

11.4.2 Add 200 (m DNase/RNase-free ultra pure sterile water to the tube.

11.4.3 Place the tube in a bead beater, beating for 1min at maximum speed.

11.4.4 Centrifuge the tube for 3 min at 14,000 X g.

11.4.5 Recover the supernatant in a clean 1.5-mL micro centrifuge tube.

11.4.6 Label the tube properly with sample ID number and date extracted.

11.4.7 Store the tube with supernatant in -15°C freezer until further processed for PCR.

11.5 DNA Extraction – fecal sample

11.5.1 Weight 2 g of freshly collected fecal samples in a 15-mL Falcon tube.

11.5.2 Add 5 mL of GITC buffer, thoroughly mixed by vortex.

11.5.3 Incubate the GITC buffer / slurry at room temperature for 5 min (can be incubated up to 5 hr).

11.5.4 Add 800 µl CLS-VF and 200 µl PPS into a bead beating microtube, from FastDNA kit.
11.5.5 Add 200 µl of GITC buffer / fecal slurry into bead beating microtube.

11.5.6 Agitate with bead beater for 30 sec and centrifuge for 5 min at 14,000 X g.
11.5.7 Pipet 600 µl of extract supernatant from bead beating microtube and 600 µl binding matrix into 2.0 ml low-adhesion microtube, incubate at room temperature for 5 min (agitate gently), and centrifuge for 1 min at 14,000 X g.
11.5.8 Discard supernatant and wash pellet with 500 µl SEWS-M (make sure that ethanol is added according to manufacture’s handbook), re-suspend pellet, and centrifuge for 1 min at 14,000 X g.
11.5.9 Discard supernatant and repeat the washing step as previously described.

11.5.10 Dry silica pellet with 60°C incubation for 5 min.
11.5.11 Dissolve DNA with 100 µl DES.

11.5.12 Store DNA at -15°C freezer until further processing for PCR.

11.5.13 Determine the DNA concentration using spectrometer, using wavelength at 260nm. 

11.5.14 Calculate DNA concentration using following formula:
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11.6 PCR: 

11.6.1 Prepare PCR reagent mix so that the final mix in each PCR tube contains: 1X ExTaq PCR Buffer (containing 1.6 mM MgCl2), 200 µM each of four dNTP, 10 µM of each forward and reverse primer, 12.8 ng/µL BSA, 0.625 U/µL of ExTaq polymerase, and 5 ng of DNA template. 

11.6.2 Load the PCR tubes in to the thermocycler that has been pre-programmed with following profile. The amplification profile starts with 94°C for 2 min, followed by 35 cycles of 94°C for 1 min, 55°C for 1 min, and 72°C for 1.5 min; lastly, 5 min of 72°C.

11.6.3 Observe the result by gel electrophoresis (see next step).  Place the PCR reaction tube(s) / 96-well plate in 4°C refrigerator if the products were not used immediately for gel electrophoresis.  

11.7 Gel Electrophoresis: 

11.7.1 Prepare 1% agarose gel: for 7”X14” gel box, add 1 g of agarose to 100 mL 1X TAE in a 250-mL flask; cover the flask loosely with wrap and heat it with microwave oven until boil to dissolve agarose completely. Add 3 µL of fluorescent dye after the agarose solution is about 70°C. Gently swirl the flask horizontally to mix the dye with the solution.  Pour the dye-agarose mix to gel tray with all it’s bottom sealed.  Place well-forming comb in gel tray holder while the dye-agarose mix are still liquid.  Allow the mix to cool until solidified.  Remove the comb and the seals of the gel tray.  Place the gel tray in the electrophoresis chamber, with the wells towards the cathode end (black-labeled).

11.7.2 Pour running buffer (0.5X TAE) to the electrophoresis chamber up to filling line.  The running buffer can be re-used up to 3 times.  Old running buffer is treated with 5% bleach before discarding.

11.7.3 Mix 5 µL of PCR product with 1 µL gel loading dye.

11.7.4 Load PCR product-loading dye mixture in a well.  Make sure the sample ID was properly recorded when it was loaded to each well.

11.7.5 Load 3-5 µL DNA ladder. (make sure it was mixed with loading dye)

11.7.6 Close the lid of electrophoresis chamber when finished loading the gel.

11.7.7 Connect the electrical cord to the power supply. (Make sure that the anode and cathode are connected properly between gel box and power supply)  

11.7.8 Turn on the power supply to apply an electrical current to the electrophoresis chamber. (the voltage limit is usually set between 60 to 100 V, depend on the size of gels)

11.7.9 When the dye marker indicates that DNA fragments have moved through the gel, the current is turned off and the gel is removed from the tray. (usually take about 1 hr when 100 V is applied to the 7”X14” chamber)

11.7.10 Visualize DNA fragments by placing the gel on top of UV trans-illuminant box.  DNA fragments will fluoresce when illuminated by UV.

11.7.11 Document the gel result by taking a picture with digital camera linked with Kodak 290 Image Analyze System.  A typical gel picture is shown in Figure 1.

11.7.12 The picture file is stored on WES server (W drive) with proper file name given, including sample ID numbers.

11.8 Procedure flowchart:

12.0
DATA ANALYSIS

12.1
Compare the location of fluorescent bands with the DNA ladder.  Samples containing fluorescent bands at specific bases are recorded as “positive” for Bacteroidetes human marker.  Samples containing no bands or bands at any other locations are recorded as “negative” for the Bacteroidetes human marker.

13.0
METHOD PERFORMANCE

13.1
Precision and Accuracy Quality Charts are done as required.

14.0
POLLUTION PREVENTION

14.1
The quantity of chemicals purchased is based on expected usage during its shelf life.

14.2
Actual reagent preparation volumes reflect anticipated usage and reagent stability.

14.3
Any dyes used for staining DNA samples in the gels to make DNA visible under UV light is collected and shipped as hazardous waste.

15.0
WASTE MANAGEMENT

15.1
For information, consult The Waste Management Manual for Laboratory Personnel.

15.2
WES laboratories fully comply with all applicable federal, state, and local environmental regulations.  All hazardous waste products from this and other methods are collected in the laboratory and then disposed of by a licensed hazardous waste management contractor.  WES is also committed to protecting the air, water, and land by minimizing and controlling all chemical releases from fume hoods, biological safety cabinets, and bench operations.  Refer to the WES Environmental Management System (EMS) policy and SOPs regarding waste management.

15.3
Dispose of all samples by autoclaving for a minimum of 30 minutes.  Plastic plates and tubes are separated from medium for recycling.

15.4
Used running buffer for gel electrophoresis may have exposure to ethidium bromide or other dyes use for staining DNA fragments, are potential carcinogens.  Use 5% bleach to detoxify the buffer before discharge to the sink.

15.5
DNA dyes are potential carcinogens and should be treated as hazardous waste.
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17.0
TABLES AND VALIDATION DATA

	TABLE 1.
Recommended Water Sample Filtration Volumes for the Bacteroidetes Group Marker PCR Assay 

	Sample Type

	Recommended Filtration Volume (mL)


		10000

	5000

	1000

	100

	10

	1

	0.1

	0.01


	Lakes, reservoirs

	X

	X

						
	Wells, springs

	X

	X

						
	Water supply intake

		X

	X

	X

				
	Natural bathing waters

		X

	X

	X

				
	Sewage treatment plant

			X

	X

	X

			
	Farm ponds, rivers

				X

	X

	X

		
	Stormwater runoff

				X

	X

	X

		
	Raw municipal sewage

					X

	X

	X

	
	Feedlot runoff

					X

	X

	X

	
	Sewage sludge

						X

	X

	X



	


	TABLE 2.
Validation Results of the PCR Assay Test Against Animal Fecal Samples Comparing the Bacteroidetes Group Primers With the Modified Bacteroidetes Human-Specific Fecal Primers*

	Source of fecal sample
	Bacteroidetes group marker
	Human marker A
	Human marker B
	Conclusive Decision

	Cat
	+
	+
	+
	Bacteroidetes detected/
Human source

	Chicken
	+
	-
	-
	Bacteroidetes detected/
Non-Human source

	Cow
	+
	-
	-
	Bacteroidetes detected/
Non-Human source

	Dog
	+
	+
	-
	Bacteroidetes detected/
Non-Human source

	Goat
	+
	-
	-
	Bacteroidetes detected/
Non-Human source

	Goose
	+
	-
	-
	Bacteroidetes detected/
Non-Human source

	Horse
	+
	-
	-
	Bacteroidetes detected/
Non-Human source

	Human
	+
	+
	+
	Bacteroidetes detected/
Human source

	Pigeon
	+
	-
	-
	Bacteroidetes detected/
Non-Human source

	Seagull
	+
	+
	±
	Bacteroidetes detected/
Non-Human source

	Sheep
	+
	+
	-
	Bacteroidetes detected/
Non-Human source

	Municipal Wastewater
	+
	+
	+
	Bacteroidetes detected/
Human source


*: 
“+”, human-specific marker was detected in fecal samples; “-”, no human-specific marker was detected in fecal samples; and “±”, results are not repeatable, indicating such samples may be at the edge of detection limit.

	TABLE 3.
Quality Control Elements and Acceptance Limits for the Bacteroidetes Group Marker PCR assay Procedure

	QC Elements
	Frequency
	Acceptance Criteria
	Corrective Action

	Method Blank
DNA free sterile water
	1 per batch
	Negative
	Invalidate results

	Method Negative Control


Sterile reagent Water
	Begin of the batch
	Negative
	Invalidate results

	Method Positive Control


Human fecal DNA extract
	1 per batch
	Positive
	Invalidate results

	Lab duplicate
	10%
	Both positive or both negative to the duplicated samples
	Invalidate results

	Sample Storage
	Every sample
	Sample analyzed within 8 hours of collection.  Stored at < 6( C from time of collection to time of analysis
	Qualify data


Figure 1.  
A typical agarose gel picture for present/absent PCR assay, testing for Bacteroidetes group markers.  M, DNA size marker; N, method negative control; P, method positive control; S, samples; and *, lab duplicates.  For this particular gel, S1, S2, S3, S6, S7, S11, S12, S13, and S14 will be recorded as positive results, while rest of the samples will be recorded as negative.
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