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I. INTRODUCTION

Mosquitoes are vectors that are known to transmit viral agents of disease such as West Nile virus (WNV) and St. Louis encephalitis virus (SLEV).  An integral part in controlling mosquito borne diseases is the surveillance of mosquito populations and testing for the presence of viral agents. Test results may be used both to provide surveillance data and to assess mosquito control efforts in locations that have tested virus positive.

The testing process begins with homogenization of pooled mosquitoes. RNA is then extracted from the mosquito pool homogenate. The last step in detecting WNV or SLEV in mosquito pools is reverse transcriptase polymerase chain reaction (RT-PCR). During RT-PCR, viral RNA is reverse transcribed into DNA and specific viral fragments can be amplified and detected if WNV or SLEV is present in the mosquito pools. WNV and SLEV are detected in a duplex RT-PCR assay. A second, optional, single-target RT-PCR assay for either WNV or SLEV may be used if further confirmation of results is needed.

II. PURPOSE

The WNV and SLEV real-time RT-PCR assays are used for qualitative detection of virus-specific nucleic acid sequences in extracts prepared from mosquito pools.

III. SPECIMENS

A) Mosquitoes are submitted to the laboratory by the Environmental Health Division (EHD) at the Tarrant County Public Health Department.
1) Samples must be submitted to the laboratory in 2.0 ml tubes containing two 4.5mm zinc-plated BBs.
2) Mosquitoes must be kept at 2-8°C for up to 24 hours after collection and at -20°C after 24 hours until processing.
3) All mosquito pools MUST be accompanied by a completed Mosquito Surveillance Project submission form.
4) The mosquitoes that are submitted to the laboratory have been sorted by personnel at EHD and the mosquito pools should only contain female mosquitoes of appropriate species. 

IV. MATERIALS

A) Mosquito Homogenization using the FastPrep Homogenizer
1) BSL-3 appropriate personal protective equipment (PPE)
2) Biological safety cabinet (BSC)
3) Absorbent bench paper
4) Paper towels
5) 0.525% Hypochlorite (10% household bleach solution) or Bleach Germicidal Cleaner disinfectant
6) RNase Away (Fisher)
7) BA Diluent (see Appendix F)
8) 4.5 mm zinc-plated BBs (Daisy, Part# 300036-000; multiple vendors)
9) Empty, non-skirt, 2.0 ml tubes, bulk, 1000/case (MP Biomedicals Cat#: 115076400)
10) Blue caps with o-ring, bulk, 1000/case (MP Biomedicals Cat#: 115065005)
11) Bead dispenser (optional; Qiagen Cat#: 69965)
12) FastPrep homogenizer
13) Sterile disposable transfer pipettes 
14) Refrigerated centrifuge (capable of holding 2.0 ml tubes)
a.   Eppendorf 5804 R (30 positions)
b.   Eppendorf 5415 R (24 positions)
15) Eppendorf Repeater Plus Pipetter
16) Sterile Eppendorf combitips: 10 ml, 25 ml
17) Eppendorf combitip 25 ml adapter

B) Viral RNA Extraction using the MagNA Pure 96
1) [bookmark: OLE_LINK10]Personal protective equipment (PPE)
2) Biological safety cabinet (BSC) or Clean Bench
3) Paper towels
4) 0.525% Hypochlorite (10% household bleach solution) or Bleach Germicidal Cleaner disinfectant
5) RNase Away (Fisher)
6) 70% ethanol
7) Positive Extraction Control for WNV (one of the options listed below):
a.   Diluted WNV culture positive control
b.   Pooled slurries from previously tested positive samples
8) [bookmark: OLE_LINK13]Pooled slurries from previously tested negative samples (negative extraction control)
9) Roche MagNA Pure 96 automated extractor 
10) MagNA Pure 96 DNA & Viral NA Small Volume Kit (Roche #6543588001) 
11) MagNA Pure consumables (Roche) 
a.   MagNA Pure 96 Tips (1000ul) (#6241620001)
b.   MagNA Pure 96 Output Plate (#6241611001)
c.   MagNA Pure 96 Processing cartridges (#6241603001)
d.   MagNA Pure 96 Tip Rack (#6541151001)
e.   MagNA Pure 96 Waste Rack (#6541259001)
f.   MagNA Pure 96 Sealing Foil (#6241638001)
g.   MagNA Pure 96 System Fluid (External) (#6640729001)

C) Real -Time RT-PCR using the QuantStudio Dx Real-Time PCR Instrument
1) Personal protective equipment (PPE)
2) QuantStudioTM Dx Real-Time PCR Instrument (Applied Biosystems)
3) QuantiTect Multiplex RT-PCR NR Kit (Qiagen #204843)
4) QuantiTect Probe RT-PCR Kit (Qiagen #204443)
5) MicroAmp Fast Optical 96-well Reaction Plate (ABI #4346906)
6) MicroAmp Optical 8-Cap Strip (ABI #4323032)
7) 0.525% Hypochlorite (10% household bleach solution) or Bleach Germicidal Cleaner disinfectant
8) RNase Away
9) Molecular Grade Water (RNase and DNase-free)
10) RNase and DNase-free 1.7mL polypropylene microcentrifuge tubes
11) Microtube racks
12) [bookmark: _GoBack]Benchtop Centrifuge (for quick-spinning of microcentrifuge tubes)
13) Plate centrifuge
14) Ice and ice bucket
15) Cooling block, e.g. Cool Cube (for cooling of tubes and 96-well plate)
16) Vortex mixer
17) Micropipettes: 10μl, 20μl, 100μl, 200μl, 1000μl
18) Pipette tips (barrier tips)
19) Repeater pipette
20) BioPur combitips (for repeater pipette)
21) Paper towels
22) SLEV RNA positive control (Appendix A)
23) WNV primer and probe sets (Appendix B)
24) SLEV primer and probe sets (Appendix B)

D) Concentrations of Primer/Probe Stocks and Working Solutions
1) Use the WNV and SLEV Presumptive Primer and Probe Worksheet when reconstituting new stocks and/or making new working solutions for presumptive testing.  WNV and SLEV stock concentrations are 100µm for all primers and probes.  The presumptive testing primers and probes working solution concentrations for WNV and SLEV are 10µM (20X) for primers and 5µM (20X) for probes.
2) Use the WNV and SLEV Confirmatory Primer and Probe Worksheet when reconstituting new stocks and/or making new working solutions for confirmatory testing.  WNV and SLEV stock concentrations are 100µm for all primers and probes.  The confirmatory testing primers and probes working solution concentrations for WNV and SLEV are 20µM (20X) for primers and 4µM (20X) for probes.
Note: TE buffer, pH 8.0, is used for primer and probe stocks for reconstitution and for making the working solutions.  Primer/probe worksheets should be printed and placed in the reagent QC binder for in-house assays.

E) Forms and Worksheets
1) Cover Sheet/CoC (Mosquito Surveillance Form)
This form must accompany all submissions.  The form must be filled out by EHD before submission to the laboratory.  The form has six sections:
a.   Number of samples sent to lab.  EHD will indicate the number of samples sent to the lab.
b.   Lab ID Range.  EHD will indicate the Lab ID range of the mosquito pools. 
c.   EHD Tube ID Start.  EHD will indicate the first EHD Tube ID to be used for each submission. 
Note: This number may not match the Lab ID, and the offset may change during the season. Always refer to the cover sheet when the testing worksheets are set up. This ID is needed for the EHD SQL database to work.
d.   Submitted by and date/time.  EHD staff will fill in initials or full name of the person submitting samples and will time stamp the date and time.
e.   Received by and date/time.  Laboratory will fill in initials or full name of the person who received the mosquito pools and will time stamp the date and time.
f.   Results reported by and date/time.  Laboratory will fill in initials or full name of the person who reported the laboratory results and will time stamp the date and time.
2) Mosquito Surveillance Form (Submission Form)
This form must accompany all submissions. The form has three sections, which are to be filled out by the submitting city (or EHD if they are the collector), the EHD, and the Laboratory Division, respectively.
a.   The City/County Use Only section is for city or EHD use only and is filled out by the person collecting the mosquitoes. In addition, EHD will assign a Surveillance ID that is comprised of three different numbers separated by hyphens. The first portion identifies the trap location (Trap Location ID) and it is a preassigned number that remains the same for any given static trap location. The second portion is the Sample ID, and the third the EHD Tube ID. This section also contains a barcode that encodes the Trap Location ID.
Note: The tripartite Surveillance ID will most often not be complete at the time of submission, but is not required for the laboratory. A split sample (multiple species from the same trap split into separate pools) from a particular trap will have the same Sample ID, but different and consecutive EHD Tube IDs. Surveillance ID Example: 2703-71-58. Also, please note that the barcode may be missing from some forms, due to the introduction of new forms during the season.
b.   The Identification section is for county use only and is filled out by the person (usually from Environmental Health) who performed the mosquito sorting and speciation. For the laboratory, the most important information here is the Tube ID, which should always match the Lab ID.
Note: EHD usually puts an additional ID in the left margin to allow them to quickly reference the submission batch. Example: 20170309-2747 corresponds to Sample ID 2747 submitted on 03/09/2017.
c.   The Lab Results section is for laboratory use only and is filled out by the person in the laboratory who received the mosquito pool. The receiving person fills out the assigned Laboratory ID (pre-printed label if available).  After pools are tested, the person reporting results will place a check mark in the WNV and/or SLEV box for any positive results, and will also add his/her initials in the designated space.  If all results are negative, the results portion will be left blank, i.e. the boxes will remain unchecked and there will be no initials.
3) Quality Control Forms (Microsoft Excel spreadsheet):
Name: WNVSLEV MP96_QS QC_TEMPLATE
The files are stored in the QC & QA\WNV QC Folder. Each file contains three tabs used for recording QC data for this assay. The three tabs are: Processing + Extraction, WNV-SLEV (Presumptive) PCR, and WNV-SLEV (Confirmatory) PCR.
a.   [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Processing + Extraction QC Form (Surveillance Specimens Quality Control)
Fill out Date, Batch ID for the extraction run, # of specimens included in the extraction run, Yes if the BSL-3 hood and equipment was cleaned/decontaminated, indicate the isolation kit type used, Lot # and expiration date for the isolation kit, Lot# and expiration date for the negative extraction control, Lot # and expiration date for the positive extraction control, indicate which extractor was used (MP96), indicate the room temperature at the time of extraction, Yes if the extraction hood and equipment was cleaned/decontaminated, notes (if applicable), and tech who performed the aliquoting and extraction set up.
Note: Extracted specimens may be used in multiple assays. This is indicated by noting the same Batch ID on each assay’s tab for PCR Setup and Analysis QC. 
b.   West Nile virus/SLEV Presumptive PCR Setup and Analysis QC Form
Fill out Date, run ID, Extraction Batch ID, Yes if the PCR setup hood and equipment was cleaned/decontaminated, # of specimens included in the PCR assay, Lot # and expiration date for the Qiagen QT MP RT-PCR kit, Lot # and expiration date for the working lots of primers and probes, Lot # and expiration date for the SLEV positive control, indicate which RT-PCR platform was used (QS-H or QS-D, for the QuantStudio instruments designated as Harry and Dobby, respectively), no Ct for the No Template Control (NTC) if no amplification was observed, no Ct for the negative extraction control if no amplification was observed, Ct values for the positive controls, Notes (if applicable), and Tech who performed the RT-PCR assay.
Note: the lot # is stated on the primer/probe tubes and the expiration date for the primers and probes is 3 years from the date received. The expiration date of the dehydrated or reconstituted primers and probes must not be exceeded. The expiration date stated in this QC form should be the expiration date for the reconstituted primer/probe mixes used. Primer/probe mixes are given an expiration date of 1 year after mixing and aliquoting, or the expiration date of the original, unmixed primers and probes, if they will expire in less than 1 year.
c.   West Nile virus/SLEV Confirmatory PCR Setup and Analysis QC Form
Fill out Date, run ID, Extraction Batch ID, Yes if the PCR setup hood and equipment was cleaned/decontaminated, # of specimens included in the PCR assay, indicate the confirmatory primer/probe set used (Ex. WN3’NC), Lot # and expiration date for the Qiagen QT Probe RT-PCR kit, Lot # and expiration date for the primers and probe working lot mix, indicate which RT-PCR platform was used (QS-H or QS-D, for the QuantStudio instruments designated as Harry and Dobby, respectively), no Ct for the No Template Control (NTC) if no amplification was observed, no Ct for the negative extraction control if no amplification was observed, Ct value for the positive control, notes (if applicable), and tech who performed the RT-PCR assay.
4) Extraction, RT-PCR Set-up, Analysis, and Reporting on the QuantStudio Dx
The files are stored in subfolders of the BREA\BT Emerging Agents\WNV and SLEV\QuantStudio Testing\QuantStudio Templates folder.
a.   In the Presumptive Templates folder, use the Microsoft Excel worksheet titled QS WNV Presumptive Template for presumptive testing, analysis, and reporting on the Quant Studio instrument.
Note: the Analysis and Report sheets are password protected to reduce the risk of corrupting cell references and calculations. The password is indicated on the sheets, but should be used sparingly and only if editing is necessary.
i.   Open the blank template, Save As, then rename the document WS with today’s date in MMDDYY format.
ii.   On the Specimen Extraction sheet, enter the Surveillance ID, the Laboratory ID, the number of mosquitoes in each pool, and the storage temperature of the extracts. This information must be typed before printing.
iii.   The various worksheets have boxes for Date, PCR ID, and Tech initials. Date and PCR ID must be typed before printing. Tech initials must be hand-written. 
iv.   [bookmark: OLE_LINK29][bookmark: OLE_LINK30]The names, purposes and uses of the various tabs are explained below.
1. Extraction. The mosquito pools included in each batch are listed here. The template is set up to handle up to 80 mosquito pools (two batches of 40 for the purpose of creating two separate master mixes).
Note: ensure that the Laboratory IDs entered here match the Laboratory IDs entered on the QuantStudio for the RT-PCR run itself. The Laboratory IDs have to be in Text format in order to match the Laboratory IDs entered on the QuantStudio. 
2. Layout. The 96-well plate layout is shown here. The default organization allows 80 positions for mosquito pools (divided into two sets of 40 for each master mix), two positions for a No Template Control (NTC), two positions for negative extraction controls (one for each master mix), and two positions for positive controls (one for each master mix). Manual edits can be done to override the preset layout and the pre-defined auto-fill operations.
3. RT-PCR Setup. The number of samples in the assay is entered here and the volume needed for the master mix preparation is calculated for each reagent. Adjust number of controls as necessary.
4. Raw Data. After the completion of the run on the QuantStudio, the data is analyzed and exported to a thumb drive. The exported data is copied and then pasted under this tab.
5. Analysis. The data under the Raw Data tab is used to populate appropriate fields in the results form under this tab. The data is automatically rearranged and interpreted. To assist with Quality Control (QC), a control result is flagged in red, if the result is inappropriate.
6. Report. This tab has the Report form that will be used to report the results to the Environmental Health Division. The information under the Extraction tab is used to locate the result under the Raw Data tab. The report will contain a list of consecutive WNV and SLEV results. Print, sign, and date the report. The data in this report is also used for copying and pasting into a separate file to provide Environmental Health with an electronic copy of the results.
Note: if hash tags appear instead of results interpretations, there is a mismatch between the Laboratory IDs on the Extraction tab and the Laboratory IDs entered on the QuantStudio. This could be due to typos or wrongly formatted Laboratory IDs on the Extraction tab.
7. QS Plate Setup:  This tab contains a file that can be saved as an export file using a macro (Ctrl+Shift+S). This updates the file located in N:\BREA\BT Emerging Agents\WNV and SLEV\QuantStudio Testing\QuantStudio Templates\QS Plate Setup, which can be transferred to a thumb drive and imported on the QuantStudio.
8. Location Data:  This tab contains location data, e.g. city information, which may be included in the email for reporting of positive results. This tab is for internal use only as a reference for other sheets in the document.
9. City Names:  This tab contains references to Trap ID with a corresponding City name.  This tab is for internal use only as a reference for other sheets in the document.
b.   In the Confirmatory Templates folder, use the Microsoft Excel worksheet titled QS WNV/SLEV Confirmatory Testing Template for confirmatory testing on the QuantStudio instrument.
[bookmark: OLE_LINK16]Note:  confirmatory testing for WNV and SLEV is not mandatory and is only recommended for samples that are inconclusive in the presumptive assay.  Positive samples may be included in confirmatory testing at the discretion of the analyst. Samples that are negative for WNV and SLEV in the presumptive assay will not be tested in the confirmatory assays. 
i.   Open the blank template, Save As, and then rename the document WNV or SLEV, depending on the confirmatory assay, with today’s date in MMDDYY format.
ii.   On the Extraction sheet, enter the Surveillance ID, the Laboratory ID, the number of mosquitoes in each pool, and the storage temperature of the extracts. This information must be typed before printing.
iii.   The various worksheets have boxes for Date, PCR ID, and Tech initials. Date and PCR ID must be typed before printing. Tech initials must be hand-written. 
iv.   The names, purposes and uses of the various tabs are explained below.
1. Extraction. The mosquito pools included in each batch are listed here. The template is set up to handle up to 30 mosquito pools.
2. Layout. The 96-well plate layout is shown here. The default organization uses 30 positions and is based on one extraction batch, one position for a No Template Control (NTC, one potision for the negative extraction control, and one position for the positive control. Manual edits can be done to override the preset layout and the pre-defined auto-fill operations.
3. Results. The result for each pool is filled out here. The possible results for WNV testing are: WNV pos., N.D. (not detected), and Not tested. The possible results for SLEV testing are: SLEV pos., N.D. (not detected), and Not tested.
4. RT-PCR Setup. The number of samples in the assay is entered here and the volume needed for the master mix preparation is calculated for each reagent. There is one RT-PCR master mix setup sheet for WNV and one for SLEV.
Note: the SLEV RT-PCR master mix setup sheet is outside the printable area by default. If you want to print the SLEV setup sheet, drag the lower blue border down until the SLEV setup sheet is no longer grayed out. 
c.   Use the Microsoft Excel worksheet titled QS_WNV_SLEV Confirmatory Results Template for analysis of the confirmatory results obtained after testing on the QuantStudio instrument.
Note: the Printout sheet is password protected to reduce the risk of corrupting cell references and calculations. The password is indicated on the Password Information tab, but should be used sparingly and only if editing is necessary.
i.   Open the blank template, Save As, and then rename the document WNV or SLEV, depending on the confirmation assay, with today’s date in MMDDYY format.
ii.   The names, purposes and uses of the various tabs are explained below.
1. Raw Data. After the completion of a confirmatory run on the QuantStudio, the data is analyzed and exported to a thumb drive. The exported data is copied and then pasted under this tab.
2. Printout. The data under the Raw Data tab is used to populate appropriate fields in the results form under this tab. The data is automatically rearranged and interpreted. To assist with Quality Control (QC), a control result is flagged in red if the result is inappropriate. The Printout worksheet has boxes for PCR ID and Tech initials. PCR ID must be typed before printing. Tech initials must be hand-written.
3. Password Information. The password for unlocking the Printout sheet is indicated here. Only unlock the Printout sheet if editing is necessary.
d.   Use the Microsoft Excel worksheet titled WNV Electronic Report Template for electronic reporting to the Environmental Health Division (EHD). The file is located in NTRL\BREA\BT Emerging Agents\WNV and SLEV\Reports for Environmental Health.
i.   Open the blank template, Save As, and then rename the document WNV Electronic Report with today’s date in MMDDYY format.
Example: WNV Electronic Report 030317
Note: if more than one file is generated with the same date, use the file extension –A for the first and –B for the second data set.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]
ii.   Copy the results from the results file:
1. Copy the header, the PCR date, Surveillance IDs, Lab IDs, and Results from the Report tab generated in the file containing the worksheets for the tested batch.
2. Go to the Exported Data tab in the Electronic Report file.
3. Chose Paste Special / Values and paste into cell A1.
4. If a result is inconclusive, you can override the auto-filled result by typing Inconclusive in the appropriate results row and column.
5. [bookmark: OLE_LINK23][bookmark: OLE_LINK24]Save the file and attach it to the WNV results email for the EHD.
Note: the Paste Special / Values paste option is used to remove any cell references and calculations contained within the original report. The cells in the Exported Data tab are pre-formatted with respect to column width and conditional formatting (color change for positive results).


V. INSTRUMENTATION 

A) The Roche MagNA Pure 96 (MP96) is the preferred instrument for automated extraction of aliquoted specimens.   The Roche MagNA Pure LC 1.0 and LC 2.0 are also available as backup for automated extraction of aliquoted specimens in the event the MagNA Pure 96 is out of order.  Either of the instruments can be used for the extraction procedure.  For instructions for use of the MagNA Pure LC 1.0 and LC 2.0, please refer to BTP006_WNV SLE SOP.

1) Indicators on the Status/Overrule panel must be green before a run can be started.
2) After an extraction is finished, the result screen is displayed. A sample should be rejected if the Result indicator column for that sample is not labeled “passed”.

B) The QuantStudio Dx real-time PCR system performs a check before each run and any messages or errors should be noted. If no messages are generated then the system has passed the check. Either of the instruments can be used for the real-time PCR procedure.

C) The MP Biomedicals FastPrep®-24 Tissue and Cell Homogenizer is used for homogenization of up to 50 mosquitoes in 2.0 ml tubes containing two 4.5mm zinc-plated BBs and BA diluent.


VI. QUALITY CONTROL  

A) Accessioning
1) When the mosquito pools are checked in, the time and date need to be time stamped, by the microbiologist checking in pools on the Cover Sheet/CoC. Each submission form will be assigned the following laboratory ID: WS (for WNV/SLEV), the pool number, and the current year.
Example: WS0001-17 is the first mosquito pool received in 2017.
2) Each mosquito pool will be labeled with a laboratory ID corresponding to the number assigned on the submission form.

B) Mosquito Homogenization
1) Use a new, single-use 2.0 ml FastPrep tube containing two 4.5mm zinc-plated BBs for each mosquito pool.
2) Ensure the lids are on tightly to avoid leakage during homogenization.

C) RNA Extraction
1) With every extraction and with every new lot of reagents and buffers, use a WNV positive extraction control (pooled WNV positive slurries or WNV culture positive; see Appendix A). This serves as an RNA extraction and amplification control.  Use 200 µl of the positive control.
2) With every extraction and with every new lot of reagents and buffers, include a negative extraction control (sample previously tested negative or pool of negative samples. This serves as an RNA extraction and amplification control.  Use 200 µl of the negative control.
3) Fill out the Processing + Extraction QC form (see section IV. E. 3).

D) Real-Time PCR Assay Set-up and Detection
1) The negative extraction control, a PCR negative control (NTC; nuclease-free water), the positive WNV extraction control, and SLEV positive RNA control will be included in each presumptive PCR run.  
2) Fill out the WNV-SLEV (Presumptive) PCR QC form (see section IV. E. 3).
3) Positive pools may be retested using the appropriate confirmatory real-time PCR assay (WNV or SLEV). It is recommended to only use the confirmatory assays in cases where the observed amplification is uncertain (e.g. high Ct or dubious amplification curve morphology). Positive samples may be included in confirmatory testing at the discretion of the analyst. Samples that are negative for WNV and SLEV in the presumptive assay will not be tested in the confirmatory assays.
4) The negative extraction control, a PCR negative control (NTC; nuclease-free water), and the appropriate positive control (WNV extraction control and/or SLEV positive RNA control) will be included in each confirmatory PCR run, if applicable.
5) Fill out the WNV-SLEV (Confirmatory) PCR QC form, if applicable (see section IV. E.3).


[bookmark: OLE_LINK7]

E) Control Limits
1)   Negative controls – All negative controls must not give a signal that crosses the fluorescence threshold during the entire run.
2) Positive controls – All positive controls must give a signal that crosses the fluorescence threshold within 40 amplification cycles.

F) Failure of Controls – All controls must pass based on the limits set in section VI.E for a result to be reported. If any fail, a QA/QC report must be filled out and then one or more of the following corrective actions must take place:
1) Repeat the PCR if one of the following is suspected as the reason for control failure:
a. Contamination/cross-contamination during PCR setup
b. Incorrect QuantStudio program set-up
c. Incorrect PCR set-up
d. Other possible problems occurring after nucleic acid extraction
2) Repeat the nucleic acid extraction and PCR if one of the following is suspected:
a. Cross-contamination during extraction setup
b. Incorrect MagNA Pure setup
c. Suspected MagNA Pure failure
d. Other possible problems occurring before the PCR setup
e. Repeat extraction if repeating the PCR has not rectified a problem or if no reason for the control failure is apparent

VII. PROCEDURE 

A) Accessioning
1) Upon receipt of mosquito pools from the Environmental Health Division, stamp or fill in date and time of receipt, and initial the Cover Sheet/CoC form.
2) Label the tubes and submission forms with Lab ID using pre-printed labels if available.
3) Place all mosquitoes in the -20°C freezer until homogenization will be performed.

B) Mosquito Homogenization using the MP Biomedicals FastPrep Homogenizer
1) Preparation for homogenization
a.   Fill each 2.0 ml tube (FastPrep-24) with two 4.5 mm zinc-plated BBs in advance. A bead dispenser may be used to facilitate the addition of BBs. Keep a clean environment and prepare the tubes in the extraction hood in Room 1706. Ensure that the submitter (usually EHD) has a sufficient amount of tubes available at all times.
b.   Turn on the refrigerated microcentrifuge to allow it to cool to 4°C while you complete the following steps.
i.   Option 1: Eppendorf 5805 R centrifuge, which can hold up to 30 tubes
ii.   Option 2: Eppendorf 5415 R centrifuge (BSL-3), which can hold up to 24 tubes
c.   Add 1.5 ml BA buffer to each mosquito pool in the 2.0 ml FastPrep tubes containing mosquitoes and two 4.5mm zinc-plated BBs.
Note: if the mosquitoes were submitted in a different tube or container, first transfer the mosquitoes to a 2.0 ml FastPrep tube containing two 4.5 mm zinc-plated BBs.



2) Homogenization of mosquito pools
a.   Turn on the FastPrep instrument and ensure that the Emergency Switch is in the Out position. In order for the instrument to operate, the On switch, the Emergency Switch, and the Dome Clip all need to be in the correct position. 
b.   Remove the securing knob (Ratchet Nut).
c.   The assembly of spoke plate and test tube holder may be taken out or left in the homogenizer while loading.
d.   Slightly uplift the spoke plate and rotate it clockwise so that the retention spokes move away from the holes to leave them open for loading.
e.   Load the sample tubes into the cavities of the sample holder, so that they fit snuggly in the holes. It is preferred to position the tubes symmetrically.
f.   If not already placed in the instrument, place the assembly into the FastPrep instrument.
g.   The hole on the tube holder must be aligned correctly with the locking pin of the Aluminum Three Step on the instrument.
h.   Uplift the spoke plate and rotate it counter-clockwise so that the retention spokes take the position above each sample tube cap.
i.   Place the securing knob (Ratchet Nut) on top of the assembly and tighten it completely. The securing knob should be ratcheted a few times (not just once). It is a good practice to push down on the on the nut while twisting to secure the part.
j.   Close the dome properly and secure the dome clip.
k.   [bookmark: OLE_LINK31][bookmark: OLE_LINK32]Run the FastPrep using the following program and settings:
Program 1, Speed, 6.0 M/s; Tube holder, MP: 24x 2; Time, 40 s. These parameters can also be entered manually before each run. Please see the FastPrep Manual for details on programming the instrument.
Note: Tube holder, MP: 24x 2 refers to the QuickPrepTM adapter (supplied with the instrument).
l.   Program 1 is accessed by pushing the Set key once, followed by the Up Arrow key three times.
m.   Start the run by pushing the Run key. Push the Run key a second time to confirm that you are ready to start the run.
n.   Move the tubes with the homogenates into a tube rack.
o.   Leave the homogenates in the BSL-3 refrigerator if they cannot be processed further immediately.
p.   After each homogenization cycle, the FastPrep homogenizer requires a 5 minute engine resting period.
q.   Repeat the homogenization (steps a-p) for additional sets of up to 24 tubes at a time.
3) [bookmark: OLE_LINK41]Centrifugation and collection of supernatants
a. If you are using the Eppendorf 5415 R centrifuge in BSL-3, skip to step d.
b. Place up to 30 tubes containing the homogenized mosquitoes into the cooled Eppendorf 5804 R centrifuge and secure the lid.
c. Centrifuge the homogenates at an RCF of 9,300 x g (9,357 rpm) for 8 minutes at 4°C.
d. Don BSL-3 appropriate PPE and bring the homogenates into BSL-3. Wipe down the BSL-3 Bio-Safety Cabinet (BSC) and pipettes with RNase Away.
e. Cut a piece of absorbent bench paper and put on the work surface in the BSC.
f. Place the following under the BSC:
i.   Tubes containing the homogenates
ii.   Disposable transfer pipettes or 1000 µl barrier pipette tips
iii.   Empty tubes for supernatants (optional; see step k.)
g. If you are using the Eppendorf 5804 R centrifuge, skip to step k.
h. Place up to 24 tubes containing the homogenized mosquitoes into the cooled Eppendorf 5415 R (BSL-3) centrifuge and secure the lid.
i. [bookmark: OLE_LINK27]Centrifuge the homogenates at an RCF of 9,300 x g (~10,000 rpm) for 8 minutes at 4°C in the BSL-3 microcentrifuge.
j. When the centrifugation for the first set of tubes is done, remove the tubes from the centrifuge into a tube rack and load the next set of homogenates, if applicable, and centrifuge again.
k. Under the BSC, transfer the supernatants to clean, labeled, sterile 2.0 ml tubes using disposable transfer pipettes or 1.0 ml filter tips.
Note: a decision may be made during large volume testing that supernatants do not have to be aliquoted separately. In such an instance, supernatants may be transferred directly to a sample cartridge for automated extraction. The homogenates may be saved frozen in the original tubes for future reference.
f. Put the tip of the pipette below the surface of any debris that may be present.
g. Aspirate as much liquid as possible without disturbing or aspirating any pelleted material or surface debris.
h. Dispense the liquid into the new, labeled tube.
i. The specimens are now ready for RNA extraction for molecular procedures.
j. Move on to RNA extraction as soon as possible.
Note: Do not store the homogenates for more than 24 h at 2‑8°C. Store the homogenates in ‑20°C freezer after aliquots have been used for extraction. Transfer slurries to -80°C freezer for long term storage. 

C) RNA Extraction Protocol using the MagNA Pure 96
1) Don appropriate PPE.
2) Turn on the Roche MagNA Pure 96 automated extractor.
	Note: Due to the extreme ease of degradation of RNA and the possibility of contamination, gloves and lab coat must be worn while setting up the extraction.
3) Remove MagNA Pure 96 DNA and Viral NA Small Volume Kit (Roche #06543588001) from amplification room refrigerator and allow to equilibrate (1 hour) to room temperature or acquire a new kit from storage.
4) Start the MagNA Pure 96 software
a. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Log-in to the system with the username: user01; password: magnapure1
b. Check and replace system fluid as needed
c. Check and replace waste container if necessary
d. At the beginning of each work day, perform the Daily Maintenance procedures
5)  To perform a purification run, navigate to “Workplace” tab and then “Orders” sub tab
a. Define the testing parameters or load the “WNVSLE” template
i. MagNA Pure Kit Name: DNA/Viral NA 3.0
ii. Protocol: DNA Cells SV 3.0
iii. Sample volume: 200 ul
iv. Elution volume: 100 ul
b. Enter ones in the setup table to indicate # of samples and controls to be processed
c. In the toolbar, click the floppy disk icon to name and save order
d. Go to the next screen to setup stage
e. Use the information displayed in the Stage sub-tab to place all disposables, trays, and bottles necessary for the selected purification run. Place the waste cover and empty tip trays in their recommended position in the waste rack.  Ensure barcodes are facing in the proper orientation so that they will be scanned during a system check.
6) Prepare a MagNA Pure 96 processing cartridge and output plate by labeling the wells with the sample numbers, including one well to be used for the negative extraction control specimen and another well for the WNV positive extraction control.  Label the processing cartridge and output plate starting in the upper left hand corner and moving down; once the first column is labeled, started at the top of the next column and label down, continuing in this direction for the entire plate.
7) Place the output plate into the appropriate storage slot of the MagNA Pure 96 and don PPE and bring the processing cartridge into the BSL-3 in a transport container to reduce the risk of well contamination.
8) Wipe down the BSL-3 Bio-Safety Cabinet (BSC) and pipettes with RNase Away.
9) Cut a piece of absorbent bench paper and put on the work surface in the BSC.
	Note: The previous two steps can be skipped if you are continuing the extraction process instead of stopping after the homogenization step.
10) Aliquot 200 μl of each homogenized extract into the correct well of the processing cartridge, remembering the top to bottom, left to right orientation for numbering. 
11) Aliquot 200 μl of the negative extraction control into the cartridge.  
12) Aliquot 200 μl of the positive control into the cartridge.
13) Wipe down the work surface and pipettes, first with Bleach Germicidal Cleaner, then with RNase Away. 
14) Place the tray into the transport container and carry it into the MagNA Pure 96 room.  Don appropriate PPE.
15) Place the processing cartridge in the instrument and close the Load Flap to begin the load check. Select the “Start” button when it is enabled to initiate run. Fill out the instrument run log.
16) When the run is complete, use the extracts immediately, or place a foil seal over the wells, label, and store at 2-8°C for up to 24 hours.  Move the extracts to a -20°C freezer if samples will be store longer than 24 hours.

D) QuantStudio Dx Instrument Setup 
1) Toggle the power switch on the rear of the QuantStudio to turn on the instrument
2) Select “RUO Mode” when prompted after instrument start-up
3) Power on the desktop computer, login, and launch the QS software by double clicking on the QuantStudioTM Test Development Software icon on the desktop. 
4) Click the Template button on the home screen and follow the path below to select the predefined template for testing. After template selection, the run set-up will appear. Edit the Experiment Name and save-as. 
a.   D:/Applied Biosystems/QuantStudio Test Development Software v.1.0.1/User Files/Experiments/Templates/WNV SLEV Presumptive.edt
5) Use the appropriate template:
a.   WNVSLE Presumptive (for WNV and SLEV presumptive testing)
i.   Stage 1: 50°C, 1200 seconds
ii.   Stage 2: 95°C, 900 seconds
iii.   Stage 3: PCR (50 cycles)
(i) 94°C, 45 seconds
(ii) 60°C, 45 seconds, optics ON
b.   [bookmark: OLE_LINK38][bookmark: OLE_LINK39]WNVSLE Conf (for WNV and/or SLEV confirmatory testing)
i.   Stage 1: 50°C, 1800 seconds
ii.   Stage 2: 95°C, 900 seconds 
iii.   Stage 3: PCR (45 cycles)
(i) 94°C, 15 seconds
(ii) 60°C, 60 seconds, optics ON
6) From the start screen, select Setup: Template
7) Navigate to Applied Biosystems/QuantStudio Test Development Software V1.0.1/User Files/experiment/Templates
8) Open the appropriate template.
9) If the WNV SLEV Presumptive template is used, a previously exported plate layout can be imported by selecting Import from the top menu. Navigate to the appropriate file location (e.g. a thumb drive) and select the file to import.
10) Navigate to the Run tab and select “Start Run” after the plate has been loaded into the plate adapter on the right side of the instrument.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]
E) Real Time RT-PCR Set-Up - Presumptive & Confirmatory Assays using the QuantStudio Dx
1) Check for the availability of tips, tubes, pipettes and gloves. Make sure everything is RNase/DNase free.
2) Don appropriate PPE.
3) Wipe down the PCR workstation and pipettes with RNase Away. In addition, prepare the workstation and pipettes where the samples are added and the area where the positive control(s) are added.
4) Place all necessary equipment and supplies under the PCR workstations and on the bench.
5) In the clean room, prepare all reagents as listed below and then place in a cold block or on ice.
a.   Reaction Mix: thaw on ice or in a cold block and invert one tube 10 times to mix (do not vortex). Spin down.
b.   Taq Enzyme Mix: Briefly spin down.  Do not vortex or mix in any way.
c.   Primers and Probes: Vortex each primer/probe mix tube for 15 seconds and briefly spin down.
d.   Nuclease-Free Water: Thaw (if necessary) and briefly spin down.
6) Label a sterile, nuclease-free, 1.7 mL or 2.0 mL microcentrifuge tube for preparation of the reaction master mix and place in a cold block or on ice.
7) Keep master mix tubes and all other tubes in a cold block while setting up the RT-PCR reactions. In tubes labeled for each reaction, add all components in specific order.
a.   For the presumptive assay:
i.   Molecular grade water
ii.   Primer/Probe mixes
iii.   QuantiTect Multiplex RT Mix
iv.   2x Reaction Mix
b.   For the confirmatory assay(s): 
i.   Molecular grade water
ii.   Primer/Probe mixe(s)
iii.   QuantiTect Probe RT Mix
iv.   2x Reaction Mix
8) Gently mix by pipetting up and down 5-6 times or until Taq is completely mixed.
9) Quick spin for 5 seconds to collect contents at the bottom of the tubes, then place the tubes in a cold rack or on ice.
10) Label a 96-well plate in a cold block (cooler rack or Cold Cube).
11) Aliquot 20 µl of Master Mix into each sample reaction and control well, denoted on the PCR Reaction Position worksheet. Use a micropipette or a repeater pipette.
12) Add 5 µl of molecular grade water to each No Template Control (NTC) well. Cap the NTC well(s) with an optical cap strip.  You must use the same vial of water that was used to prepare your master mix(es).
13) Move the 96-well plate and cold block to the hood in the main room of the Micro Suite, where samples can be added.
14) Add 5 µl of the Negative Extraction Control(s) to the correct well(s) and cap the well(s).
15) [bookmark: OLE_LINK35][bookmark: OLE_LINK36]Add 5 µl of each sample RNA to their respective wells. Cap one column of wells after all samples in a column have been added (i.e. up to 8 wells at a time).
16) Move the 96-well plate and cold block to the positive control addition hood.
a. For presumptive testing, add 2.5μl of the positive WNV extraction control + 2.5μl of the positive SLEV RNA to the appropriate well(s) and cap well(s).
b. For confirmatory testing, add 5μl of the appropriate positive control, either WNV or SLEV, to the well(s) and cap well(s). If both WNV and SLEV are being confirmed, then set up both positive controls in separate wells.
17) Place 96-well plate in an adapter and centrifuge 96-well plate at 500 x g for 30 seconds in the plate centrifuge. DO NOT VORTEX.
18) Place the plate in the QuantStudio and close the sliding tray.
19) Press Start and enter any notes.
20) Fill out the instrument run log and initial the instrument maintenance log.
21) Wipe down the pipettes, all work surfaces, vortex mixer, and centrifuges with RNase Away. Turn on UV lights for a minimum of 30 minutes. Soak any racks or cold blocks in a 10% bleach bath and rinse with water. Cover MagNA Pure 96 sample output plate with film and store temporarily in the BSL-3 refrigerator.

F) QuantStudio Dx  Data Analysis
1) After the run has completed, highlight the block of tested samples by clicking/dragging over desired wells.
2) Ensure that the Plot Type drop down selection is set to ΔRn vs Cycle.
3) Select a target from the drop-down menu at the bottom left of the screen.
4) Remove the tick-marks from auto threshold and auto baseline. Analyze each target individually (ENV and SLE 834) and manually adjust the threshold by clicking and dragging the line until it lies within the exponential phase of the fluorescence curves and above any background signal.

5) Before moving to the next target, click the “Analyze” tab at the top right corner of the screen.
6) Save the analysis file by selecting Save from the main menu.  
7) Under Analysis Settings, confirm selection of Manual Ct.
a.   The Manual Baseline default numbers are: Start (cycle) 3 and End (cycle) 15.
b.   Normally, these numbers do not need to be adjusted, but may be considered if the analysis can be improved significantly. Adjusting the Baseline Start and End values may reduce the impact of fluctuations, spikes, or drift in the baseline.
8) Click and drag the red threshold line until it lies within the exponential phase of the fluorescence curves and above any background signal.
9) After completing the analysis for each target, save the analysis. 

G) QuantStudio Data Export and Reporting
1) Click the Export tab to the left of the graph to display export options.
2) Click Load Export Set below the graph.
3) Select WNVSLE Export Format.
4) Specify the Export File Location (i.e. USB thumb drive) and file name. Normally you do not need to change the file name.
Note: Leave the default file format as an Excel 97-2003 Workbook (.xls extension). If you change the file format, the data will not be imported correctly
5) The data is tab-delimited for easy import into Microsoft Excel.
6) Open the Microsoft Excel template of choice. To allow correct import of the raw data, the template has to match the data output. There is one template for the presumptive assay and one for the confirmatory assay.
a.   Presumptive template location:
BREA\BT Emerging Agents\WNV and SLEV\QuantStudio Testing\QuantStudio Templates\
Note: the presumptive template is a combined testing and results template. The saved, partially completed file should be opened again for completion.
b.   Confirmatory template location:
BREA\BT Emerging Agents\WNV and SLEV\QuantStudio Testing\QuantStudio Templates\
Note: use the confirmatory results template.
7) Open the exported file on the portable medium and Copy the raw data by first selecting the whole spreadsheet.
8) Paste the raw data under the Raw Data tab in the pertinent template.
9) The sample names will automatically populate appropriate fields based on what was entered or imported into the ABI QuantStudio Dx.
10) Inspect the data and ensure that all the QC parameters are within range.
11) [bookmark: OLE_LINK17][bookmark: OLE_LINK18]Print the results sheet(s):
a.   The presumptive assay template has two sheets to print
i.   [bookmark: OLE_LINK19][bookmark: OLE_LINK20]Analysis (used by the laboratory for data interpretation and Quality Control)
ii.   Report (used for reporting to the Environmental Health Division)
b.   The confirmatory assay template has one sheet to print
i.   Printout (used by the laboratory for data interpretation and Quality Control).



H) Email Notification and Electronic Reporting
1) Create an electronic copy of the results for EHD as outlined in Section IV.E.4.d.
2) Compose a results email for EHD. Include the following in the email body text:
a.   How many mosquito pools were submitted
b.   Date for submission to the Laboratory
c.   Laboratory WNV and SLEV testing results
Example: 	All samples tested negative for WNV
                  	All samples tested negative for SLEV
OR
One sample tested positive for WNV
				(City; Surveillance ID: 20170401-01; Lab ID: WS0001-17)
				All samples tested negative for SLEV
d.   List the City, Laboratory ID, and Surveillance ID for any pools that tested positive for WNV or SLEV.
e.   The generic statement: “The mosquitoes were tested by real-time RT-PCR using criteria from the CDC's West Nile Virus in the United States: Guidelines for Surveillance, Prevention, and Control, 4th Revision (June 14, 2013).
3) Attach the electronic copy of the report.
4) [bookmark: OLE_LINK25][bookmark: OLE_LINK26]Include the following email recipients:
a.   EHD Mosquito Surveillance Program Coordinator
b.   EHD Manager
c.   Additional EHD personnel 
d.   Laboratory BT Section personnel
e.   Laboratory Manager
f.   Associate Director for Environmental and Disease Control
g.   Additional members of Leadership and Preparedness Teams
5) Individuals can be added or removed from the email recipient list as needed.

VIII. INTERPRETATION

A) Presumptive Assay
1) Positive: the amplification growth curve crosses the threshold line within 40 cycles (Ct<40) and the component curve indicates a true amplification.
Note: occasionally, a high-Ct amplification curve may be a false positive due to the automatic software interpretation. Any time the Ct>30 or the amplification curve looks questionable the analyst should inspect the component curve as well. If the component curve does not support a positive result, the analyst has the choice to interpret the result as negative or inconclusive.
2) Negative:  the amplification growth curve remains below the threshold line during the entire PCR run, or the result is interpreted as negative after inspection of the component curve.
3) Inconclusive: the amplification growth curve does not cross the threshold line within 40 cycles, but before 50 cycles (40≤Ct<50), or the amplification growth curve looks questionable according to the analyst. A result can also be deemed inconclusive if inspection of the component curve does not allow a definitive interpretation. A sample with an inconclusive result must be retested in the appropriate confirmatory assay.
B) Confirmatory Assays
1) Positive: the amplification growth curve crosses the threshold line within 40 cycles (Ct<40).
2) Negative: the amplification growth curve remains below the threshold line during the entire PCR run.
3) Inconclusive: the amplification growth curve does not cross the threshold line within 40 cycles, but before 45 cycles (40≤Ct<45), or the growth curve looks questionable according to the analyst.

IX. LIMITATIONS AND VALIDATIONS

A) Limitations
1) A negative result does not preclude the presence of virus in a mosquito pool. A low level of virus may go undetected.
2) Inappropriate collection, storage, transport, or processing may have a negative effect on sample integrity and therefore lower the probability of viral nucleic acid detection (false negative).
3) RT-PCR is a very sensitive technology where accidental introduction of positive material may result in apparent detection in a negative sample (false positive). Precautions and work practices must be in place to minimize risk of accidental introduction of positive material from homogenate, extract, or amplified product.
4) Each sampling location is represented by up to 50 mosquitoes. A negative result does not rule out the presence of infected mosquitoes at the sampling location.
B) Validations
1) The QuantStudio instruments have been validated for testing of mosquito pools for WNV and SLEV in both multiplex and single-target (confirmatory assays) formats.
2) The MagNA Pure 96 automated extractor has been validated for mosquito pools. The performance was verified to produce the expected results in both the multiplex and single-target formats.
3) In general, a multiplex reaction can be expected to be of lower sensitivity than a single-target reaction. However, a Limit-of Detection (LoD) study determined that the WNV target in the multiplex reaction has the lowest LoD (10 genome copies/reaction). 
4) The automated extractors MagNA Pure LC and LC 2.0 have been validated and may also be used for mosquito pool extraction for testing on the QuantStudio PCR instruments. 

X. REPORTING RESULTS

A) All results (for Surveillance Program and external submissions) will be reported to the Environmental Health Division as a consecutive list of results for WNV and SLEV for all samples submitted in a batch. Any positive results for WNV or SLEV must have a check mark and initials added to the Lab Results section of the appropriate submission form.  The original report and submission forms are kept in the Laboratory and copies are released to the EHD Vector Control Supervisor.
B) A results email indicating positive sample IDs will be sent to appropriate EHD and Laboratory personnel. Other individuals may be added to the recipient list at any time if reporting needs change during the season (see Section VII.H.4). An electronic report in Microsoft Excel format will be attached to the results email to facilitate data entry by EHD personnel.
C) For specimen pools submitted to EHD by an external customer, the Laboratory will report results to the external customer as a consecutive list of results for WNV and SLEV for all samples submitted by the external customer. The original report and submission forms are kept in the Laboratory and scanned copies are sent as email attachments to the external customer. The email will indicate positive sample IDs and will be sent to: the external customer, the EHD Mosquito Surveillance Coordinator, and Laboratory personnel.

XI. APPENDIX

A) Positive and Negative Controls
1) WNV positive extraction control
a.   Diluted WNV Culture can be used as the WNV positive control in both the presumptive and confirmatory assays.
b.   Pooled WNV positive slurries can be used as the WNV positive control in both the presumptive and confirmatory assays.
2) SLEV positive RNA Control
a. Diluted RNA extracted from SLEV propagated in BHK cells can be used as the SLEV positive control in both the presumptive and confirmatory assays.
b. Diluted RNA extracted from SLEV propagated in Vero cells can be used as the SLEV positive control in both the presumptive and confirmatory assays.
3) WNV/SLEV Negative Extraction Control
a.   Pooled negative specimens serve as negative controls samples for subsequent runs.
B) Primers and Probes Sequence Information
C) Primers and Probes Worksheets
1) Presumptive Assay (duplex PCR)
a.   WNV ENV set: forward primer, reverse primer, and Cy5-labeled probe
b.   SLE 834 set: forward primer, reverse primer, and FAM-labeled probe
2) Confirmatory Assays (single-probe PCR)
a. WNV 3’NC set: forward primer, reverse primer, and FAM-labeled probe
b. SLE 2420 set: forward primer, reverse primer, and FAM-labeled probe
D) RT-PCR Set-up Worksheets Using an ABI QuantStudio Dx Instrument
1) Presumptive assay (duplex RT-PCR assay for WNV and SLEV detection)
2) Confirmatory assays (single-probe RT-PCR assays for WNV or SLEV detection)
E) BA Diluent Preparation Instructions
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Appendix A

Positive and Negative Controls

WNV Positive Control
There are three options for WNV positive control material.  All options have been verified and may be used for testing.  They are listed below in order of preference based on availability of supplies.
1) WNV culture is diluted (1,000- to 10,000-fold) in BA diluent and used as a WNV positive control in both the presumptive and confirmatory assays.  After dilution of the WNV culture, the new positive control must be qualified using the presumptive assay.  Acceptable range: 20≤Ct≤t28. Once qualified, the pooled control can be aliquoted into 1100μl aliquots (enough for 5 extractions) and stored at or below -70°C.  The aliquot in use can be stored at -15°C or below in the BSL-3 freezer.  During testing, the culture positive control is extracted alongside the specimens and serves as an RNA extraction and amplification control.  Use 200 μl of the culture positive control per MagNA Pure 96 extraction.
2) Slurries from previously tested positive samples are pooled together and used for the WNV positive control in both the presumptive and confirmatory assays.  After positive samples are pooled into a single sample, the new positive control must be qualified using both the presumptive and confirmatory assays.  Once qualified, the pooled control can be aliquoted into 1100μl aliquots (enough for 5 extractions) and stored at -70°C.  The aliquot in use can be stored at -20°C in the BSL-3 freezer.  During testing, the pooled positive control is extracted alongside the specimens and serves as an RNA extraction and amplification control.  Use 200 μl of the pooled positive control per MagNA Pure 96 extraction.


Appendix A, continued

Positive and Negative Controls


SLEV Positive Control 
There are two options for SLEV positive control material.  Both options have been verified and may be used for testing.
1) SLEV culture prepped in BHK cells (Texas DSHS P4[M2V1B1]) was obtained from Texas DSHS and can be used as the SLEV positive control in both the presumptive and SLEV confirmatory assays. The virus culture is extracted, amplified, and then diluted appropriately. A 100-fold dilution of the extract is usually appropriate. Aliquots of the diluted RNA are stored at or below ‑70°C. Aliquots in use may be stored in the -20°C freezer.
2) SLEV culture prepped in Vero cells (Texas DSHS P4[M2V2]) was obtained from Texas DSHS and can be used as the SLEV positive control in both the presumptive and SLEV confirmatory assays. The virus culture is extracted, amplified, and then diluted appropriately. A 100-fold dilution of the extract is usually appropriate. Aliquots of the diluted RNA are stored at or below ‑70°C. Aliquots in use may be stored in the -20° C freezer.



WNV/SLEV Negative Control 
Previously tested specimens serve as negative controls samples for subsequent runs.  Before pooling negative specimens, extract and test the samples individually using both presumptive and confirmatory assays.  If specimens are truly negative, then they can be pooled and qualified for use.  To qualify, extract and test the pooled control to ensure a negative result is obtained.  Once qualified, the pooled control can be aliquoted into 1100 μl aliquots and stored at or below ‑70°C.  The aliquot in use can be stored at -20°C in the BSL-3 freezer.  During testing, the pooled negative control is extracted alongside the specimens and serves as an RNA extraction control.  Use 200 μl of the pooled negative control per MagNA Pure 96 extraction.

Appendix B

Primers and Probes Sequence Information


West Nile virus (WNV) primer and probe sets
Envelope Region (presumptive assay)
WNENV-forward:	5’-TCAGCGATCTCTCCACCAAAG-3’
WNENV-reverse:	5’-GGGTCAGCACGTTTGTCATTG-3’
WNENV-probe:	5’-/Cy5/TGCCCGACCATGGGAGAAGCTC/3IAbRQSp/-3’
WN3’ NC Region (confirmatory assay)
WN3'NC-forward:	5’-CAGACCACGCTACGGCG-3’
WN3'NC-reverse:	5’-CTAGGGCCGCGTGGG-3’
WN3'NC-probe:	5'-/56-FAM/TCTGCGGAGAGTGCAGTCTGCGAT/3BHQ_1/-3'


St. Louis encephalitis virus (SLEV) primer and probe sets
Membrane M Region (presumptive assay)
SLE834-forward:	5’-GAAAACTGGGTTCTGCGCA-3’
SLE905C-reverse:	5’-GTTGCTGCCTAGCATCCATCC-3’
SLE857-probe:	5’-/56-FAM/TGGATATGCCCTAGTTGCGCTGGC/36-TAMSp/-3’
Envelope Region (confirmatory assay)
SLE2420-forward:	5’-CTGGCTGTCGGAGGGATTCT-3’
SLE2487c-reverse:	5’-TAGGTCAATTGCACATCCCG-3’
SLE2444-probe:	5'-/56-FAM/TCTGGCGACCAGCGTGCAAGCCG/36-TAMSp/-3'


Appendix C

[bookmark: OLE_LINK8]Primers and Probes Worksheets – Presumptive Assay
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Appendix C, continued

Primers and Probes Worksheets – Confirmatory Assays
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Appendix D

RT-PCR Set-Up Worksheets Using a QuantStudio Dx Instrument
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Appendix D, continued

RT-PCR Set-Up Worksheets Using a QuantStudio Dx Instrument
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Appendix E

Preparation of BA Diluent

Chemicals
48.4 g	Tris Base			Lot#: 143012		Exp: 6-15-2020
17.6 g 	NaCl				Lot#: M7437		Exp: 4-22-2021
2.0 ml	phenol Red (1.5% sol.)	Lot#: MR29181	Exp: 6-23-2020
20 g	Bovine Albumin Fract. V	Lot#: 151067		Exp: 8-6-2018
Water					Lot#: 1610G61	Exp: 4-30-2018
~40 ml	Concentrated HCl		Lot#: SHBD7806V	Exp: 4-1-2019

Preparation of 1.5% phenol red
0.075 g phenol red was dissolved in 5 ml of dH2O.


Preparation of BA Diluent
1. Combine Tris, NaCl, phenol red, bovine albumin into 1800 ml dH2O in a 3000 ml beaker.
2. Dissolve by stirring.
3. Adjust pH to 8.0 with concentrated HCl.
4. Transfer to a graduated cylinder and bring volume to 2000 ml.
5. Sterilize by membrane filtration into a sterile aspirator bottle.
6. Keep the diluent in 500 ml sterile aspirator bottles (~ 500 ml per bottle).
7. Store the BA diluent at 2-8°C.

Quality Control Information
	BA Diluent Lot #:
	

	BA Diluent Expiration Date:
	

	Calibrated at pH 7.0?
	Reading:__________

	Calibrated at pH 4.0?
	Reading:__________

	Calibrated at pH 10.0?
	Reading:__________

	BA Diluent pH (acceptable value=8.0):
	Reading:__________

	Date prepared:
	

	Prepared by:
	

	Passed QC & Date? (Extract negative & spiked positive controls with diluent; perform RT-PCR):
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Enter Today's Date

Calculated expiration dates are based on today's date. 3/4/2014

Enter values Results

WNV primers/probe Final concentration=10 μM for primers (20x)

Final concentration=  5 μM for probe (20x)

Concentration in μM Mix the following volumes:

WNVENV -F 100 40

WNVENV -R 100 40

WNVENV -P (Cy5) 100 20

Volume in μl TE, pH 8.0

Final Volume 400 300

New Lot Number Expiration Date

030414WS 3/4/2015

SLEV primers/probe Final concentration=10 μM for primers (20x)

Final concentration=  5 μM for probe (20x)

Concentration in μM Mix the following volumes:

SLE834 - F 100 40

SLE905c - R 100 40

SLE857 - P (FAM) 100 20

Volume in μl TE, pH 8.0

Final Volume 400 300

New Lot Number Expiration Date

030414WS 3/4/2014

Aliquot primer/probe mixes into 500 μl tubes, 50 μl per tube.

Store aliquots at -20ºC.

Original Stocks Lot # (IDT ref. #) Expiration Date

WNVENV -F 87607750 9/18/2015 In Date

WNVENV -R 87607751 9/18/2015 In Date

WNVENV -P (Cy5) 87607752 9/18/2015 In Date

SLE834 - F 87607756 9/18/2015 In Date

SLE905c - R 87607757 9/18/2015 In Date

SLE857 - P (FAM) 87607758 9/18/2015 In Date

mixes.

WNV and SLEV Presumptive Primers and Probes Worksheet

Amresco Catalog # E112-100ML, Tris-EDTA (TE) pH 8.0, Lot: 2463C046, Exp: 1/31/2017 was used to prepare


image2.emf
Enter Today's Date

Calculated expiration dates are based on today's date. 3/4/2014

WNV primers/probe Final concentration= 20 μM for primers and 4 μM for probes (20x)

Concentration in μM

WN3'NC - F 100 40

WN3'NC - R 100 40

WN3'NC - P (FAM) 100 8

Volume in μl TE, pH 8.0

200 112

New Lot Number Expiration Date

030414A 3/4/2015

SLEV primers/probe Final concentration= 20 μM for primers and 4 μM for probes (20x)

Concentration in μM

SLE2420 - F 100 40

SLE2487c - R 100 40

SLE2444 - P (FAM) 100 8

Volume in μl TE, pH 8.0

200 112

New Lot Number Expiration Date

030414B 3/4/2015

Aliquot primers and probes into 500 μl tubes, 100 μl per tube.

Store aliquots at -20ºC.

Original Stocks Lot # (IDT ref. #) Expiration Date

WN3'NC - F 87607753 9/18/2015 In Date

WN3'NC - R 87607754 9/18/2015 In Date

WN3'NC - P (FAM) 87607755 9/18/2015 In Date

SLE2420 - F 87607759 9/18/2015 In Date

SLE2487c - R 87607760 9/18/2015 In Date

SLE2444 - P (FAM) 87607761 9/18/2015 In Date

mixes.

WNV and SLEV Confirmatory Primers and Probes Worksheet

Amresco Catalog # E112-100ML, Tris-EDTA (TE) pH 8.0, Lot: 2463C046, Exp: 1/31/2017 was used to prepare


image3.emf
Number of samples 40

Number of controls 3

Total 43

Plus 12% 49

WNV/SLEV

QuantStudio Dx Master Mix n Reagent Vol (ml) Total Vol (ml)

PCR grade water (vial 3) 49

4.75

232.75

ENV 20X primer-probe mix (CY5) 49 1.25 61.25

SLE 834 20X primer-probe (FAM) 49 1.25 61.25

RT 49 0.25 12.25

2X QT MP NR MM 49 12.50 612.50

TOTAL VOLUME 49 20.00 980.00

QS Program:WNVSLE Presumptive

Number of samples 40

Number of controls 3

Total 43

Plus 12% 49

WNV/SLEV

QuantStudio Dx Master Mix n Reagent Vol (ml) Total Vol (ml)

PCR grade water (vial 3) 49

4.75

232.75

ENV 20X primer-probe mix (CY5) 49 1.25 61.25

SLE 834 20X primer-probe (FAM) 49 1.25 61.25

RT 49 0.25 12.25

2X QT MP NR MM 49 12.50 612.50

TOTAL VOLUME 49 20.00 980.00

QS Program:WNVSLE Presumptive

WNV/SLEV Presumptive RT-PCR Setup Worksheet (QuantStudio Dx)

WNV/SLEV Presumptive RT-PCR Setup Worksheet (QuantStudio Dx)


image4.emf
Number of samples 1

Number of controls 3

Total 4

Plus 10% 5

WNV

ABI 7500 Fast Dx Master Mix n Reagent Vol (ml) Total Vol (ml)

PCR grade water (vial 3) 5

6.00

30.00

WNV 3'NC Mix (20x) 5 1.25 6.25

QuantiTect RT Mix (Red Top) 5 0.25 1.25

2X QuantiTect Probe RT-PCR mix (Blue top)

5 12.50 62.50

TOTAL VOLUME 5 20.00 100.00

ABI Program:WNVSLE Conf

WNV Confirmatory RT-PCR Setup Worksheet (QuantStudio Dx)


