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Proteinase K DNA extraction from urine, blood serum or plasma.
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DNA extraction represents a crucial step for downstream nucleic acid based molecular methods used to
characterize the genetic features of human tissue samples as well as of viral, prokaryote, fungal and
parasitic agents. Proteinase K (EC 3.4.21.64, protease K, endopeptidase K, Tritirachium alkaline
proteinase, Tritirachium album serine proteinase, Tritirachium album proteinase K) is a broad-spectrum
serine protease commonly used in molecular biology to digest protein and remove contamination from
nucleic acid preparations by inactivating nucleases that degrade DNA or RNA during purification '. This
enzyme is active in the presence of chemicals that denature proteins, such as SDS and urea, chelating
agents such as EDTA, sulthydryl reagents, as well as trypsin or chymotrypsin inhibitors. Proteinase K
excels at isolating undamaged DNA or RNA, as most microbial or mammalian DNases and RNases are
rapidly inactivated by the enzyme, particularly in the presence of 0.5-1% SDS. The Proteinase K/SDS
protocol was developed as an efficient but simple DNA extraction procedure applicable to various types
of clinical specimens (cell free specimens). The procedure allows direct PCR amplification of nucleic
acids without purification or precipitation of DNA % Proteinase K DNA extraction continues to represent
the most efficient and fast nucleic acid extraction procedure ever devised **'*71071%,

Procedure
1. Take vacutainer containing anticoagulated whole blood sample (Plasma from violet top tube) or a
vacutainer containing whole blood without anticoagulant (Serum from red top tube) and spin at
3,000 G for 5 minutes.

2. Place a 200 pL aliquot of either urine, serum or plasma in a 1.5 mL microcentrifuge tube.

3. Add 500 pL of Proteinase K Cell Lysis Buffer (stored at room temperature in a Styrofoam rack
next to the Thermomixer in the Main Lab).

4. Add 50 pL of 10% SDS and 40 pL of Proteinase K (10 mg/ml).

5. Vortex for 30 seconds.

6. Incubate at 55°C in the Thermomixer at 350 RPM for 90 minutes.

7. Add 200 pL of 5 M NaCl and mix by manual inversion.

8. Spin at 16,000 G for 15 minutes.

9. Collect supernatant and transfer to a new 1.5 mLmicrocentrifuge tube.

10. Add 600 pL of 100% Isopropanol.

11. Incubate at -20°C for at least 1 hour or overnight if an interruption in the process is warranted.
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Spin at 16,000 G for 10 minutes.

Discard supernatant by inversion and allow DNA pellet to air dry over absorbent tissue paper for
10 to 15 minutes.

Add 500 pL of chilled (-20°C) 70% ethanol and mix manually.
Spin at 9,000 G for 10 minutes.

Discard supernatant by inversion and allow DNA pellet to air dry over absorbent tissue paper for
10 to 15 minutes.

Resuspend DNA in 50 pL of dH,0 and use as stock DNA solution for immediate PCR (usually the
purpose of Proteinase K extractions is for immediate use of clinical samples or relatively few
PCRs only).

Incubate stock DNA solution in thermomixer or water bath for 30 minutes at 70°C.

If stock DNA solution is to be used for future applications (weeks to months into the future) store
at -20°C.

Multiple freeze-thaw cycles can degrade DNA and compromise genetic data. Make multiple
aliquots to minimize impact of freeze-thaw cycles. DNA material used in a short time frame may
be stored at -20 °C. Long term storage of DNA should use ultra-low freezers, typically at or below
-70C to prevent the degradation of nucleic acids. To ensure highest DNA quality, the following
DNA storage strategies are recommended:

o Short-term storage (weeks) at 4°C in 10:1 M Tris-EDTA

o Medium-term storage (months) at —80°C in 10:1 M Tris-EDTA

> Long-term storage (years) at as —80°C as ethanol precipitate or FTA card immobilized.
o Long-terms storage (decades) at —164°C in 10:1 M Tris-EDTA

Proteinase K Cell Lysis Buffer consists of 10 mM ph8.0 TRIS-HCI, 2 mM pH 8.0 EDTA and
400 mM NaCl.

Evaluate working DNA solution quality and yield as recommended in the corresponding protocol
(see “Spectrophotometric evaluation of DNA using a Nanodrop ND-1000 multimedia protocol
available in https://www.youtube.com/watch?v=k2tZTDDyxaw&feature=youtu.be).
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Evaluate genomic DNA integrity in 1% agarose gel electrophoresis by loading 5 pL per well of a 1
puL working DNA solution + 4 uL of dH,O + 3 pL of 6x O orange loading buffer running at 6
volts per cm og gel length for 50 minutes per inch of travel. Good integrity DNA should exhibit a
single high molecular smear above the 10 kb marker, degraded DNA will show lower weight
molecular smears whose size will vary depending on degree of degradation. DNA obtained from
old blood samples or those not stored in refrigeration will normally exhibit 200 bp apoptotic
banding patterns.

Functional applicability of extracted DNA should be assessed depending on downstream
procedures. For endpoint PCR applications, samples should be screened for the presence of
housekeeping genes or suitable conserved genes such as KIR3DL2 or KIR3DL3 (see
corresponding protocol “Killer-cell Immunoglobulin-like Receptor (KIR) genotyping” available
from http://lgvh.hostingerapp.com/Protocolos/Hum KIR.pdf.
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