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Introduction
The BiOstic™ FFPE Tissue DNA Isolation Kit is optimized for complete lysis and extraction of genomic
DNA from paraffin embedded and formalin fixed tissues without the use of organic solvents. A proprietary
buffer formulation results in complete dissolution of the wax to release the tissue. A 900C heating step
removes protein-DNA cross-links that are inhibitory to PCR(1) . DNA from the melted sample is purified on
silica spin filters for fast and pure ready-to-use genomic DNA. Genomic DNA from the BiOstic™ FFPE
Tissue DNA Isolation Kit has been successfully used in PCR and qPCR applications.

DNA yield and quality from FFPE tissue will vary based on the tissue source, the age of the sample, the
thickness of the slice, the length of time it was fixed, and the ratio of wax to tissue in each slice. In
addition, the measurement of yield will be different depending on whether UV spectrophotometry is used
vs. fluorometry using picogreen. The absorbance at 260 will measure both single-stranded and double-
stranded DNA while picogreen will measure only double-stranded DNA. The average yield from 3 slices
of 5 micron thick tissue is 1-3 μg of DNA, a single slice of tissue will typically yield between 500 ng-1 μg
of DNA. DNA will normally appear as a smear on a gel and can range from >12 kb down to 100 bp with
a predominant sizing around 500 bp. The degree of smearing is related to the time the tissue was
incubated in fixative. For this reason, for sensitive detection in PCR or qPCR, design the primers to
amplify as small a product as possible.

Protocol Overview
BiOstic™ silica spin column products utilize the novel MO BIO Laboratories flat bottom spin column
design, which provides improved sample processing and yields. The bucket configuration allows for
enhanced sample flow and membrane drying after wash steps since the entire membrane is accessible
to air flow. Silica technology provides a robust and fast way to purify nucleic acids without the use of
organic solvents or cesium chloride gradients.

Use the BiOstic™ FFPE Tissue DNA Isolation Kit, to process 1 to 5 slices or up to 15 mg of paraffin
embedded tissue per preparation. Samples are heated in an optimized wax melting buffer and
Proteinase K to completely digest the tissue. A 90°C heating step is used to remove cross-links in the
DNA and ensures successful PCR. The sample is then mixed with a chaotropic salt binding buffer and
100% ethanol for binding to silica filters. Impurities are washed from the column and pure DNA is eluted
in a low salt buffer.

This kit is for research purposes only. Not for diagnostic use.

Other Related Products Catalog No. Quantity
BiOstic™ Paraffin Removal Reagent 12251-50 2 x 25 ml
OmniTaq™ DNA Polymerase Enzyme
Omni KlenTaq™ DNA Polymerase Enzyme

1224-250
1225-250

250 reactions (10 U/μl)
250 reactions (25 U/μl)

Proteinase K 1223-100
1222-2

100 mg
2 ml (20 mg/ml)
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Equipment Required
Microcentrifuge (≥13,000 x g)
Pipettors
Waterbath or heat block set at 55°C and 90°C
Vortex

Reagents Required but Not Included:
none

Kit Contents
Kit Catalog# 12250-50

Component Catalog# Amount
Solution FP1 12250-50-1 11 ml
Solution FP2 12250-50-2 1.2 ml
Solution FP3 12250-50-3 1.2 ml
Solution FP4 12250-50-4 11 ml
Solution FP5 12250-50-5 11 ml
Solution FP6 12250-50-6 28 ml
Solution FP7 12250-50-7 28 ml
Solution FP8 12250-50-8 11 ml
Spin Filters 12250-50-SF 50
2 ml Collection Tubes 12250-50-T 200

Kit Storage
Proteinase K is stable at room temperature. For prolonged storage, place the Solution FP3 (Proteinase
K) at 4ºC. Store all other reagents and kit components at room temperature (15-30°C).

Precautions
Please wear gloves when using this product. Avoid all skin contact with kit reagents. In case of contact,
wash thoroughly with water. Do not ingest. See Material Safety Data Sheets for emergency procedures
in case of accidental ingestion or contact. All MSDS information is available upon request (760-929-
9911) or at www.mobio.com. Reagents labeled flammable should be kept away from open flames and
sparks.

WARNING: Solutions FP5, FP6 and FP7 contain ethanol. They are flammable.
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Important Notes Before Starting
This protocol describes how to extract genomic DNA from FFPE tissues starting with 1 to 5 slices or up
to 15 mg of tissue.

 This protocol uses three 2 ml Collection Tubes and one Spin Filter per prep for the DNA
extraction. To speed processing, in advance, label the caps of the Collection Tubes and Spin
Filters to make transfer more convenient.

 All steps in the protocol are carried out at room temperature.
 Check Solution FP1 before use. If a precipitate has formed, warm at 37ºC to dissolve.
 Solution FP2 may form a precipitate at low temperatures. Warm to 37ºC for 5-10 minutes to

dissolve.
 Prepare two waterbaths or heat blocks. One at 55ºC and one at 90ºC. If a second heat block or

thermal cycler is not available, after the 55ºC step, remove the samples from the block, and wait
until the block has stabilized at 90ºC before starting the second incubation period.
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Experienced User Protocol
Please wear gloves at all times

1. To the tube containing 1 or more FFPE tissue slices (up to 15 mg) add 180 μl of Solution FP1
and 20 μl of Solution FP2. Vortex for 20 seconds at high speed to bring buffers in contact with
paraffin slices that may be stuck on the sides. Briefly centrifuge to bring the solution and wax
down into the tube.

a. Note: Do not pre-mix Solution FP1 and Solution FP2 before using.
b. Note: If some of the wax is still stuck on the sides, it will fall down into the solution during

the heating step.
2. Add 20 μl of Solution FP3 (Proteinase K, 20 mg/ml). Vortex to mix.
3. Heat the sample at 55ºC for a minimum of 1 hour. Incubation may be performed for several

hours if necessary.
4. Transfer the samples to the heat block set to 90ºC and heat for 1 hour.

Note: If a second heat block is not available, place the samples at room temperature, turn
the block to 90ºC and wait for it to reach temperature. Be sure the temperature has
stabilized at 90ºC before transferring the samples back to the heat block. Prevent samples
from being heated above 95ºC for a prolonged period.

5. Centrifuge the samples at 13,000 x g for 1 minute and transfer the digested lysate to a new 2 ml
Collection Tube (provided).

Note: The sample will look cloudy and melted wax will be on the sides of the tube. This is
normal. Transfer the entire liquid to a new tube leaving behind any wax particulates. The
transfer of small amounts of debris will not harm the prep.

6. Add 200 μl of Solution FP4. Mix with vortexing or pipetting.
7. Add 200 μl of Solution FP5. Mix with vortexing or pipetting.
8. Load the entire lysate (620 μl) onto the Spin Filter. Centrifuge at 10,000 x g for 1 minute.
9. Decant the flow-through, put the column back into the 2 ml Collection Tube, and wash with

500 μl of Solution FP6. Centrifuge 1 minute at 10,000 x g. Discard the 2 ml Collection Tube and
transfer the Spin Filter to a clean 2 ml Collection Tube (provided).

10. Wash by adding 500 μl of Solution FP7 to the Spin Filter, centrifuge 10,000 x g for 1 minute.
Discard the flow through.

11. Centrifuge for 2 minutes at full speed (13,000 x g) to dry the membrane. Transfer the Spin Filter
to a new 2 ml Collection Tube (provided).

12. Elute the purified DNA with 50-100 μl of Solution FP8 (10 mM Tris pH 8.0). Allow the buffer to
incubate on the membrane for 5 minutes at room temperature to maximize the DNA elution.
Centrifuge 1 minute at 10,000 x g.

Thank you for choosing the BiOstic™ FFPE Tissue DNA Isolation Kit!
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Detailed Protocol (Describes what is happening at each step)
Please wear gloves at all times

1. To the tube containing 1 or more FFPE tissue slices (up to 15 mg) add 180 μl of Solution FP1
and 20 μl of Solution FP2. Vortex for 20 seconds at high speed to bring buffers in contact with
paraffin slices that may be stuck on the sides. Briefly centrifuge to bring the solution and wax
down into the tube.

a. Note: Do not pre-mix Solution FP1 and Solution FP2 before using.
b. Note: If some of the wax is still stuck on the sides, it will fall down into the solution during

the heating step.

What’s happening: The Solutions FP1 and FP2 will combine to form a high activity dissolving buffer that
breaks down wax and enhances Proteinase K activity. Pre-mixing the buffers is not advisable because they
will form a precipitate rapidly.

2. Add 20 μl of Solution FP3 (Proteinase K, 20 mg/ml). Vortex to mix.

What’s happening: Proteinase K breaks the DNA-protein cross-links and releases the DNA from the wax.

3. Heat the sample at 55ºC for a minimum of 1 hour. Incubation may be performed for several
hours if necessary.

What’s happening: The digestion step at 55ºC is for optimal Proteinase K activity. DNA is very stable in the
Solution FP1 and FP2 and Proteinase K. Prolonged incubation is ok.

4. Transfer the samples to the heat block set to 90°C and heat for 1 hour.
Note: If a second heat block is not available, place the samples at room temperature, turn
the block to 90ºC and wait for it to reach temperature. Be sure the temperature has
stabilized at 90ºC before transferring the samples back to the heat block. Prevent samples
from being heated above 95ºC for a prolonged period.

What’s happening: The digestion step at 90ºC is for removal of cross-links in the DNA that inhibit PCR (1).
Prolonged incubation above 90ºC may be detrimental to the DNA integrity.

5. Centrifuge the samples at 13,000 x g for 1 minute and transfer the digested lysate to a new 2 ml
Collection Tube (provided).

Note: The sample will look cloudy and melted wax will be on the sides of the tube. This is
normal. Transfer the entire liquid to a new tube leaving behind any wax particulates. The
transfer of small amounts of debris will not harm the prep.

What’s happening: The lysate is a mixture of released DNA and melted wax. There will be opaque wax
material sticking to the sides of the tube. Remove the supernatant from the tube which consists of free
DNA. The dissolved wax does not interfere with purification or cause PCR inhibition.

6. Add 200 μl of Solution FP4. Mix with vortexing or pipetting.

What’s happening: Solution FP4 is the chaotropic salt buffer required for DNA binding to the silica filter
membrane.
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7. Add 200 μl of Solution FP5. Mix with vortexing or pipetting.

What’s happening: Solution FP5 is 100% ethanol and is needed to adjust the binding conditions for DNA to
the membrane.

8. Load the entire lysate (620 μl) onto the Spin Filter. Centrifuge at 10,000 x g for 1 minute.

What’s happening: The DNA is bound to the Silica Filter membrane in one step.

9. Decant the flow-through, put the column back into the 2 ml Collection Tube, and wash with
500 μl of Solution FP6. Centrifuge 1 minute at 10,000 x g. Discard the 2 ml Collection Tube and
transfer the Spin Filter to a clean 2 ml Collection Tube (provided).

What’s happening: The Solution FP6 is a wash buffer for removal of protein and other non-aqueous
contaminants from the membrane.

10. Wash by adding 500 μl of Solution FP7 to the Spin Filter, centrifuge 10,000 x g for 1 minute.
Discard the flow through.

What’s happening: The Solution FP7 is an ethanol based wash buffer for removal of salt from the
membrane.

11. Centrifuge for 2 minutes at full speed (13,000 x g) to dry the membrane. Transfer the Spin Filter
to a new 2 ml Collection Tube (provided).

What’s happening: Drying the membrane ensures the complete release of genomic DNA from the spin
filter in the low salt buffer.

12. Elute the purified DNA with 50-100 μl of Solution FP8 (10 mM Tris pH 8.0). Allow the buffer to
incubate on the membrane for 5 minutes at room temperature to maximize the DNA elution.
Centrifuge 1 minute at 10,000 x g.

What’s happening: The Solution FP8 releases the DNA from the spin filter and provides it in a solution
ready to use in enzymatic applications.

Thank you for choosing the BiOstic™ FFPE Tissue DNA Isolation Kit!
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Additional Information:

Protocol for using the BiOstic™ Paraffin Removal Reagent
This procedure does not require the use of xylene or paraffin removal reagents. However, if the use of
paraffin removal reagents is still desired, or if you are currently using xylene for wax removal, the
BiOstic™ Paraffin Removal Reagent is a safe and pleasant smelling alternative. Use the following
protocol for deparaffinization using this reagent.

1. Combine one to three FFPE tissue slices (up to 15 mg of tissue) into a single tube.
2. Add 1 ml of the BiOstic™ Paraffin Removal Reagent to the tube. Vortex, then incubate for 3

minutes at 55ºC to promote the melting of the wax.
Note: After three minutes you will see the tissue floating in the wax remover.

3. Centrifuge full speed (16,000 x g) for 3 minutes to pellet the tissue.
4. Remove the supernatant with pipetting (avoiding the tissue) and add 1 ml of 100% ethanol.

Vortex for 20 seconds to wash and centrifuge full speed (16,000 x g) 3 minutes. Remove the
ethanol with pipetting, taking care to avoid the tissue.

5. Place the tubes at 55ºC for 10 minutes with caps open to evaporate the ethanol.
6. Continue at step 1 of the extraction protocol and proceed as directed.
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Hints and Troubleshooting Guide

Low yields/quality of DNA
DNA yields and quality from FFPE tissue will vary considerably based on the tissue source, the age of
the sample, the size of the slice, the length of time it was fixed, and the ratio of wax to tissue in each
slice. In addition, the measurement of yield will be different depending on whether UV spectrophotometry
is used vs. fluorometry using picogreen. The absorbance at 260 will measure both single-stranded and
double-stranded DNA while Picogreen will measure only double-stranded DNA.

 The average yield from 3 slices of 5 micron thick tissue is 1-3 μg of DNA.
 A single slice of tissue will typically yield between 500ng-1 μg of DNA.
 To ensure a high yield, make sure the column is dry before elution and use the buffer provided

(not water) for elution of DNA.
 The DNA normally appears as a smear on a gel that can range from >12 kb down to 100 bp. The

degree of smearing is related to the time the tissue was incubated in fixative.
 To ensure DNA is of high quality for PCR, make sure the 90°C heat block did not exceed the

recommended temperature for a prolonged period of time.
 It may be desired to make the DNA more concentrated for PCR. The Millipore microcons the YM-

30 have been used to successfully concentrate DNA down to a 25 μl volume. Alternatively,
ethanol precipitation may be used to resuspend the DNA in your volume of choice.

.
Concentrating the DNA
Per 50 μl of eluted DNA, add 5 μl of 3M Sodium Acetate (1/10th volume) and mix. Then add 2 volumes of
100% cold ethanol. Mix, and incubate at -70°C for 15 minutes or -20oC for 2 hours to overnight.
Centrifuge at 13,000 x g for 10-15 minutes at 4°C. Decant all liquid. Wash the DNA pellet with 100-200 μl
of 70% ethanol and centrifuge for another 5 minutes at 13,000 x g. Decant the wash and allow to drain
on a Kimwipe or towel for several minutes. Dry residual ethanol in a speed vac or ambient air. Avoid
over-drying the pellet or resuspension may be difficult. Resuspend precipitated DNA in the desired
volume of buffer (Solution FP8).

DNA Floats Out of Well When Loaded on a Gel
Residual Solution FP7 Wash Buffer may be in the final sample. To ensure complete drying of the
membrane after Solution FP7, centrifuge the spin filter in a clean 2 ml Collection Tube for an additional
minute.

 Ethanol precipitation is the best way to remove residual Solution FP7. (See “Concentrating the
DNA”.)

 If you live in a humid climate, you may experience increased difficulty with drying of the
membrane in the centrifuge. Increase the centrifugation times at step 12 by another minute.

DNA has Low A260/280 or A260/2830 Ratio
The ratio for pure DNA should be 1.7-1.9. A 260/280 reading below 1.6 may have significant protein
contamination.

 Make sure that the Solution FP6 wash was performed.
 A low ratio may also occur when the sample is measured by UV spectrophotometry in water. The

low pH of water can influence the 280 reading and cause reduced sensitivity to protein
contamination(2). Re-measure the 260/280 diluting the RNA for measurement in 10 mM Tris pH
7.5.
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Storing DNA
DNA is eluted in sterile 10 mM Tris Buffer pH 8.0 to protect the DNA from the acidic conditions of water.
The DNA can be used immediately or stored at -20°C or -80°C. For long-term storage, a buffer
containing 1 mM EDTA may be used to inhibit potential DNase activity.
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Contact Information

Technical Support:
Phone MO BIO Laboratories, Inc. Toll Free 800-606-6246, or 760-929-9911
Email: technical@mobio.com
Fax: 760-929-0109
Mail: MO BIO Laboratories, Inc, 2746 Loker Ave West, Carlsbad, CA 92010

Ordering Information:
Direct: Phone MO BIO Laboratories, Inc. Toll Free 800-606-6246, or 760-929-9911
Email: orders@mobio.com
Fax: 760-929-0109
Mail: MO BIO Laboratories, Inc, 2746 Loker Ave West, Carlsbad, CA 92010

For the distributor nearest you, visit our web site at www.mobio.com/distributors








