
For Laboratory Use. 

SUPPLEMENTAL INSTRUCTIONS 

VetMAX™ EHDV Kit 
Nucleic acid purification protocols
For use with Catalog Number  EHDV50 
Doc. Part No. 100021055 Pub. No. MAN0008760 Rev. B.0

IMPORTANT!  In France, follow Appendix A, “Blood storage guidelines applicable to France“. 

Species Isolation of nucleic acid from matrices Test type 

Bovine 
Small ruminants (sheep, goats) 

EDTA-treated whole blood 
Spleen or organs from aborted animals  

(spleen, liver heart) 
Individual 

 

Summary 

Purification of nucleic acid from biological samples .............................................................................................2 
Contents of this manual ............................................................................................................................................................................... 2 
Sample selection .......................................................................................................................................................................................... 2
Sample storage............................................................................................................................................................................................. 2 
Materials required but not provided ............................................................................................................................................................ 3 
RNA extraction protocols ............................................................................................................................................................................. 3 

RNA extraction from EDTA blood or organs .........................................................................................................4 
Preparation of samples before extraction................................................................................................................................................... 4 
Extraction with the MagVet™ Universal Isolation Kit ................................................................................................................................... 5 
Extraction with MagMAX™-96 Viral RNA Isolation Kit ................................................................................................................................. 6
Extraction with QIAamp™ Viral RNA Kit........................................................................................................................................................ 7 
Extraction with NucleoSpin™ RNA Virus kit  ................................................................................................................................................. 8 
Extraction with NucleoSpin™ 8 / 96 Virus kit................................................................................................................................................ 9 

Appendix A – Blood storage guidelines applicable to France ................................................................................ 10 

Documentation and support............................................................................................................................. 10 
Customer and technical support................................................................................................................................................................ 10
Limited product warranty........................................................................................................................................................................... 10 

 WARNING! Read the Safety Data Sheets (SDSs) and follow the handling instructions. Wear appropriate protective eyewear, 
clothing, and gloves. Safety Data Sheets (SDSs) are available from thermofisher.com/support. 

   WARNING! POTENTIAL BIOHAZARD. Read the biological hazard safety information at this product’s page at 
thermofisher.com. Wear appropriate protective eyewear, clothing, and gloves. 

http://thermofisher.com/support
http://thermofisher.com/


2 VetMAX™ EHDV Kit Supplemental Instructions 

Purification of nucleic acid from biological samples 

Contents of this manual 
This manual presents EHDV (Epizootic Hemorrhagic Disease Virus) viral RNA purification protocols compatible with the Applied 
Biosystems™ VetMAX™ EHDV Kit. 

Sample selection 
Sample matrix Type of analysis Quantity required and sampling equipment 

Whole blood Individual 50 µL or 100 µL of whole blood collected in EDTA tubes(1) 

Organ Individual 1 g of spleen, liver or heart 
(1) Depending on the extraction protocol used. 

Sample storage 
The quality of the samples must be assured before starting the analytical process. 

Whole blood 
The blood must always be collected in EDTA tubes. Following collection, maintain at 2°C to 8°C until use and for a maximum of 4 days 
after sampling (do not freeze). After use or after 4 days, freeze below −16°C for storage up to 1 year or below −70°C for storage 
longer than 1 year. 

Note: In France, store blood samples according to Appendix A, “Blood storage guidelines applicable to France“. 

Organs 
After sampling, store as indicated below: 

• If the analysis is to be performed within 24 hours of sampling: maintain at 2°C to 8°C until use. 
• If the analysis is to be performed more than 24 hours after sampling: maintain at below −16°C until use. 

In both cases, after use or after 24 hours, freeze below −16°C for storage up to 1 year or below −70°C for storage longer than 1 year. 
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Materials required but not provided 
Unless otherwise indicated, all materials are available through thermofisher.com. 

Materials and reagents required for the preparation of samples for analysis 
• Class II microbiological safety cabinet (MSC) 

• Precision micropipettes (range of 1 µL to 1000 µL) with DNase/RNase-free filter tips 

• Vortex or equivalent 

• Centrifuge for 1.5 mL and 2 mL microtubes 

• Precision balance 

• 1.5 mL and 2 mL DNase/RNase-free microtubes 

• A laboratory mill for mechanically grinding organs 

• 1X PBS buffer or minimum essential medium (MEM) 

• DNase/RNase-free water 

Kits, reagents and equipment for extraction and purification of RNA from samples 
All equipment and reagents required to prepare samples for analysis are likely to be used for this step. In addition, ensure that the 
following are available: 

• 96–100% ethanol or 80% ethanol according to the extraction performed 

• Automated magnetic bead extraction: 

- MagVet™ Universal Isolation Kit (Cat. No. MV384) 
- MagMAX™-96 Viral RNA Isolation Kit (Cat. No. AM1836) + 100% isopropanol 
- Extraction system: information available on request from Technical Support. 

• Manual extraction on columns of silica in individual format: 

- QIAamp™ Viral RNA Mini Kit (QIAGEN™) or NucleoSpin™ RNA Virus kit (MACHEREY-NAGEL) 
- Centrifuge for microtubes 

• Manual extraction on columns of silica in plate format: 

- NucleoSpin™ 8 / 96 Virus kit (MACHEREY-NAGEL) 
- Centrifuge for plates 

RNA extraction protocols 
 Recommended extraction kits 

Whole blood 

MagVet™ Universal Isolation Kit 

MagMAX™-96 Viral RNA Isolation Kit 

QIAamp™ Viral RNA Mini Kit 

NucleoSpin™ RNA Virus 

NucleoSpin™ 8 / 96 Virus 

Organs 

QIAamp™ Viral RNA Mini Kit 

NucleoSpin™ RNA Virus  

NucleoSpin™ 8 / 96 Virus  

http://thermofisher.com/
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RNA extraction from EDTA blood or organs 

Preparation of samples before extraction 

Whole blood collected in EDTA tubes 
Whole blood collected in EDTA tubes is gently inverted several times to remix the tube content before testing. After mixing, the sample 
is then is used directly, without additional preparation prior to extraction. The extraction requires 50 µL or 100 µL of blood, depending 
on the method. 

Organs 

1. Finely dissect the organ piece in a sterile Petri dish using sterile forceps and scalpel. 

2. Weigh 1 g of the previously dissected organ in a sample jar using a precision balance. 

3. Add 10 mL of physiological saline or buffered solution (e.g., 1X PBS). 

4. Transfer everything to a mixer and grind for approximately 10–15 seconds. 

5. Transfer the ground sample to a new sample jar. 

6. Transfer 1 mL of the ground sample to a 2 mL microtube. 

7. Centrifuge for 2 minutes at 1000 × g at 4°C. 

8. Take 100 µL of supernatant to perform the extraction. 
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Extraction with the MagVet™ Universal Isolation Kit 

Note 
The extraction protocol on magnetic beads given below can also be used with the KingFisher™ mL and KingFisher™ 96/Flex systems. 
Only the number of samples processed differs. 

This protocol is only suitable for extraction from whole blood in EDTA tubes. 

Before starting 
• Reconstitution of the NM1 solution: Transfer all the N1 solution (100 mL) to the bottle containing the M1 solution (25 mL), 

vortex well. Once produced, the NM1 lysis buffer (125 mL) is stable for 1 year at room temperature. 

• Reconstitution of the NM2+Beads solution: Each reaction requires 20 µL of NM_LSI_Beads and 600 µL of NM2 binding buffer. 
This solution should be reconstituted just before use and then discarded. Completely homogenize the solution containing the 
beads by vortexing it just before use. 

• Prepare and identify the number of extraction microtubes, extraction strips and extraction plates according to the number of 
samples to be extracted (including negative and positive controls). 

Protocol 
1. Prepare the consumables for the extraction series: 

• For the KingFisher™ mL: Remove the system’s tube-strip tray and place the extraction strips on it for adding the buffers on 
the bench. 

• For the KingFisher™ 96/Flex: The buffers will be added to the plates on the bench. 

2. Perform sample lysis and purification as described below: 

Position of the 
strip or plate Components Sample for analysis NCS 

A / 1 
Lysis solution 250 µL of NM1 250 µL of NM1 

Test sample 100 µL of blood — 

B / 2 Wash solution 1 600 µL of NM3 600 µL of NM3 

C / 3 Wash solution 2 600 µL of NM4 600 µL of NM4 

D / 4 Wash solution 3 600 µL of 80% ethanol 600 µL of 80% ethanol 

E / 5 Elution buffer 80 µL of NM6 80 µL of NM6 

3. After adding these buffers, add 620 µL of NM2+Beads solution (or 600 µL of NM2 and 20 µL of beads) to each sample in the 
wells in position A of the strip or plate 1 (depending on the system used). 

4. Position the tip comb on the magnetic rods. 

5. Place the strips or plates in the system. 

6. Start the extraction run: 

• Script NM_LSI_15prep for the KingFisher™ mL system 

• Script NM_LSI_RRC96 for the KingFisher™ 96/Flex system 

7. At the end of the extraction run: 

a. On the KingFisher™ mL: Transfer the eluates in position E of the extraction strip to the previously identified microtubes. 

b. On the KingFisher™ 96/Flex: Cover the elution plate (plate E) with appropriate film. 

c. Discard the other plastic consumables used in the extraction (plates, strips, combs). 

Keep the obtained eluates (closed plate or microtube) between 2°C and 8°C if the PCR is to be performed immediately, or store below −16°C. 
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Extraction with MagMAX™-96 Viral RNA Isolation Kit 

Notes 
The extraction protocol on magnetic beads given here can also be used with the MagMAX™ Express system. 

This protocol is only suitable for extraction from whole blood in EDTA tubes. 

Before starting 
• Preparation of the TL lysis buffer: Reconstitute the lysis buffer as described below:  

 For 1 sample For N samples(1) 

Lysis/Binding Solution Concentrate 70 µL N × 70 µL 

Carrier RNA(2) 1 µL N × 1 µL 

Vortex briefly 

Add 100% isopropanol 70 µL N × 70 µL 

Vortex 
(1) It is recommended to allow for an additional reaction with respect to the total number of extractions to be carried out (samples + controls). 
(2) The carrier RNA may have a viscous appearance once thawed, which makes pipetting more difficult. In this case, place the tube at 37°C for 

10 to 15 minutes, vortex vigorously and centrifuge. 
Once reconstituted, the TL lysis buffer is stable for 1 month at room temperature; do not store it at 2°C to 8°C as the carrier 
RNA may precipitate. If the TL is kept at 2°C to 8°C by mistake, incubate for 10 to 15 minutes at 37°C and completely 
homogenize before use. 

• Reconstitution of wash buffer 1: Add the required quantity of 100% isopropanol to the Wash Solution 1 Concentrate bottle 
according to the supplier’s recommendations prior to initial use. 

• Reconstitution of wash buffer 2: Add the required quantity of 96–100% ethanol to the Wash Solution 2 Concentrate bottle 
according to the supplier’s recommendations prior to initial use. 

• Reconstitution of the Mix Beads solution: Each reaction requires 10 µL of RNA Binding Beads and 10 µL of Lysis/Binding 
Enhancer. This solution should be reconstituted just before use and then discarded. Completely homogenize by gentle agitation 
and keep at 2°C to 8°C until use. 

• Prepare and identify the number of extraction microtubes, extraction strips and extraction plates according to the number of 
samples to be extracted (including negative and positive controls). 

Protocol 

1. Prepare the consumables for the extraction series: the buffers will be added to the plates on the bench. 

2. Perform sample lysis and purification as described below: 

Plate line Components Sample for analysis NCS 

A  
Magnetic beads 20 µL of Mix Beads 20 µL of Mix Beads 

Test sample 50 µL of blood — 

B  Wash solution 1 170 µL wash buffer 1 170 µL wash buffer 1 

C  Wash solution 1 170 µL wash buffer 1 170 µL wash buffer 1 

D  Wash solution 2 170 µL wash buffer 2 170 µL wash buffer 2 

E  Wash solution 2 170 µL wash buffer 2 170 µL wash buffer 2 

F Elution buffer 50 µL elution buffer 50 µL elution buffer 

3. After adding these buffers, add 140 µL of TL lysis buffer to each sample in the wells in line A of the plate. 

4. Position the tip comb on the magnetic rods. 

5. Place the plates in the system. 

6. Start the extraction run: Script AM_LSI_Express on the MagMAX™ Express system. 

7. At the end of the extraction run: 

a. Transfer the eluates in line F of the extraction plate to the elution storage plate provided in the kit or to previously 
identified microtubes. 

b. Discard the other plastic consumables used in the extraction (plates, strips, combs). 

Keep the obtained eluates (closed plate or microtube) at 2°C to 8°C if the PCR is to be performed immediately, or store below −16°C. 
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Extraction with QIAamp™ Viral RNA Kit 

Before starting 
• Reconstitution of the AVL+Carrier buffer: Perform according to the supplier’s recommendations. 

• Reconstitution of the AW1 and AW2 buffers: Add the required quantity of 96–100% ethanol according to the supplier’s 
recommendations prior to initial use. 

• Prepare and label microtubes and columns according to the number of samples to be extracted (including negative and positive 
controls). 

Protocol 
1. Perform sample analysis in 1.5 mL microtubes as described below: 

 Sample for analysis NCS 

Lysis solution 560 µL of AVL+Carrier  560 µL of AVL+Carrier  

Test sample 100 µL of sample 100 µL of DNase/RNase-free water 

2. Vortex immediately for 15 seconds. 

3. Incubate for 10 minutes at room temperature. 

4. Add 560 µL of 96–100% ethanol to each tube - Vortex immediately for 15 seconds - Centrifuge rapidly before opening the tube. 
The sample lysate is produced. 

5. Select a mini column from the QIAamp™ Viral RNA Mini Kit - Label the column. 

6. Transfer 630 µL of the sample lysate to the column - Cap the column - Centrifuge for 1 minute at 10000 × g - Discard the 
collection tube - Keep the column. 

7. Transfer the rest of the sample lysate to the same column - Cap the column - Centrifuge for 1 minute at 10000 × g - Discard the 
collection tube - Keep the column. 

8. Add 500 µL of AW1 buffer (reconstituted) to each column - Cap the column - Centrifuge for 1 minute at 6000 × g - Discard the 
collection tube - Keep the column. 

9. Add 500 µL of AW2 buffer (reconstituted) to each column - Cap the column - Centrifuge for 1 minute at 10000 × g - Discard the 
collection tube - Keep the column. 

10. Place the column on a new 2 mL collection tube - Centrifuge for 3 minutes at 10000 × g (to dry the membrane) - Discard the 
collection tube - Keep the column. 

11. Place the column in a 1.5 mL microtube - Add 40 µL of AVE buffer - Cap the microtube. 

12. Incubate for 1 minute at room temperature. 

13. Centrifuge for 2 minutes at 6000 × g to elute - Discard the column - Keep the microtube. 

Keep the obtained eluates between 2°C and 8°C if the PCR is to be performed immediately, or store below −16°C. 
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Extraction with NucleoSpin™ RNA Virus kit 

Before starting 
• Reconstitution of the RAV1+Carrier buffer: Perform according to the supplier’s recommendations. 

• Reconstitution of the RAV3 buffer: Add the required quantity of 96–100% ethanol according to the supplier’s recommendations 
prior to initial use. 

• Prepare and identify microtubes and columns according to the number of samples to be extracted (including negative and 
positive controls). 

Protocol 
1. Perform sample analysis in 1.5 mL microtubes as described below: 

 Sample for analysis NCS 

Lysis solution 560 µL of RAV1+Carrier  560 µL of RAV1+Carrier  

Test sample 100 µL of sample 100 µL of DNase/RNase-free water 

2. Vortex immediately for 15 seconds. 

3. Incubate for 10 minutes at room temperature (in the case of coagulated blood, incubate for 10 minutes at 70°C). 

4. Add 560 µL of 96–100% ethanol to each tube - Vortex immediately for 15 seconds - Centrifuge rapidly before opening the tube. 
The sample lysate is produced. 

5. Select a mini column from the NucleoSpin™ RNA Virus kit - Identify the column. 

6. Transfer 630 µL of the sample lysate to the column - Cap the column - Centrifuge for 1 minute at 10000 × g - Discard the 
collection tube - Keep the column. 

7. Transfer the rest of the sample lysate to the same column - Cap the column - Centrifuge for 1 minute at 10000 × g - Discard the 
collection tube - Keep the column. 

8. Add 500 µL of RAW buffer to each column - Cap the column - Centrifuge for 1 minute at 10000 × g - Discard the collection tube 
- Keep the column. 

9. Add 630 µL of RAV3 buffer to each column - Cap the column - Centrifuge for 1 minute at 10000 × g - Discard the collection tube 
- Keep the column. 

10. Place the column on a new 2 mL collection tube - Centrifuge for 3 minutes at 10000 × g (to dry the membrane) - Discard the 
collection tube - Keep the column. 

11. Place the column in a 1.5 mL microtube - Add 50 µL of DNase/RNase-free water - Cap the microtube. 

12. Incubate for 1 minute at room temperature. 

13. Centrifuge for 1 minute at 10000 × g to elute - Discard the column - Keep the microtube. 

Keep the obtained eluates at 2°C to 8°C if the PCR is to be performed immediately, or store below −16°C. 
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Extraction with NucleoSpin™ 8 / 96 Virus kit 

Before starting 
• Reconstitution of the RAV1+Carrier buffer: Perform according to the supplier’s recommendations. 

• Reconstitution of the RAV3 buffer: Add the required quantity of 96–100% ethanol according to the supplier’s recommendations 
prior to initial use. 

• Reconstitution of the proteinase K: Add the required quantity of PB buffer according to the supplier’s recommendations prior to 
initial use. 

• Prepare and identify the lysis strips or plates, as well as silica columns in strip or plate format, according to the number of 
samples (including negative and positive controls). 

Protocol 

1. Perform sample lysis in the lysis strips (rack of tube strips) or lysis plates (MN Round-Well Block) as described below: 

 Sample for analysis NCS 

Lysis solution 
400 µL of RAV1+Carrier  400 µL of RAV1+Carrier  

20 µL of proteinase K 20 µL of proteinase K 

Test sample 100 µL of sample 100 µL of DNase/RNase-free water 

2. Homogenize by pipetting 4 to 5 times - Close with a cap. 

3. Incubate for 10 minutes at 70°C. Centrifuge rapidly before opening. 

4. Add 400 µL of 96–100% ethanol in a MN Square-Well Block - Transfer the lysate obtained in the previous step to the  
96–100% ethanol - Homogenize by pipetting 4 to 5 times. 

5. Remove columns from the NucleoSpin™ 8 / 96 Virus kit (blue columns), in strip format (NucleoSpin Virus Binding Strips) or 
plate format (NucleoSpin Virus Binding Plate) - Identify and place them on a MN Square-Well Block. 

6. Using a pipette, transfer all of the sample lysate to the columns - Close with adhesive film - Centrifuge for 2 minutes at 5600 × g 
- Transfer the columns to another MN Square-Well Block. 

7. Add 500 µL of RAW buffer to each column - Close with adhesive film - Centrifuge for 2 minutes at 5600 × g - Transfer the 
columns to another MN Square-Well Block. 

8. Add 700 µL of RAV3 buffer (reconstituted) buffer to each column - Close with adhesive film - Centrifuge for 2 minutes at 
5600 × g - Transfer the columns to another MN Square-Well Block. 

9. Add 700 µL of RAV3 buffer (reconstituted) to each column - Close with adhesive film - Centrifuge for 15 minutes at 5600 × g. 

10. Transfer the columns to elution strips or an elution plate - Add 80 µL of DNase/RNase-free water preheated to 70°C - Close 
with adhesive film. 

11. Incubate for 1 to 2 minutes at room temperature. 

12. Centrifuge for 2 minutes at 5600 × g to elute - Discard the columns - Cap and keep the elution tubes. 

Keep the obtained eluates at 2°C to 8°C if the PCR is to be performed immediately, or store below −16°C. 
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Appendix A – Blood storage guidelines applicable to France 
The French National Reference Laboratory requires the following instructions:  
Collect blood in EDTA tubes. Following collection, maintain at 2°C to 8°C until use and for a maximum of 10 days after sampling. After 
use or after the 10–day period, freeze below −16°C for storage up to 1 year or below −70°C for storage longer than 1 year. 

Documentation and support 

Customer and technical support 
Technical support: visit thermofisher.com/askaquestion 
Visit thermofisher.com/support for the latest in services and support, including: 

• Worldwide contact telephone numbers 

• Order and web support 

• User guides, manuals, and protocols 

• Certificates of Analysis 

• Safety Data Sheets (SDSs; also known as MSDSs) 
NOTE: For SDSs for reagents and chemicals from other manufacturers, contact the manufacturer. 

Limited product warranty 
Life Technologies Corporation and/or its affiliate(s) warrant their products as set forth in the Life Technologies' General Terms and 
Conditions of Sale found on Life Technologies' website at www.thermofisher.com/us/en/home/global/terms-and-conditions.html. If 
you have any questions, please contact Life Technologies at thermofisher.com/support. 

Translated from the French Pub. No. MAN0007634 Rev. A.0. 
The information in this guide is subject to change without notice. 
DISCLAIMER: TO THE EXTENT ALLOWED BY LAW, LIFE TECHNOLOGIES AND/OR ITS AFFILIATE(S) WILL NOT BE LIABLE FOR SPECIAL, INCIDENTAL, INDIRECT, PUNITIVE, 
MULTIPLE, OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING YOUR USE OF IT. 
Revision history of Pub. No. MAN0008760 (English) 

Revision Date Description 

B.0 19 February 2018 • Updated to the current document template, with associated updates to the warranty, trademarks, and logos.  
• Added Appendix A, “Blood storage guidelines applicable to France“.

A.0 20 June 2014 Baseline for revision history 

Corporate entity: Life Technologies Corporation | Carlsbad, CA 92008 USA | Toll Free in USA 1 800 955 6288. 
©2018 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property of Thermo Fisher Scientific and its subsidiaries unless otherwise specified. 
NucleoSpin is a trademark of MACHERY-NAGEL GMBH & Co. QIAamp and QIAGEN are trademarks of QIAGEN. 
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