
WO 02/092844 PCT/NZ02/00093  Thermostable proteinases from thermophilic
bacteria. TECHNICAL FIELD This invention relates to improved procedures for
molecular biology techniques. In  particular, it is envisaged the procedure
will facilitate improved molecular biology  5 diagnostic techniques by
providing means of removing extraneous contamination, as  well as
simplifying the overall procedures. Preferably the contamination that is
removed as a consequence of the present  invention includes proteins and
nucleases. BACKGROUND ART 10 Polymerase chain reaction (PCR) has rapidly
become one of the most widely used  techniques in molecular biology. It is
a rapid, inexpensive and simple means of  producing relatively large
numbers of copies of DNA molecules (via enzymatic  amplification of a
specific nucleic acid sequence of interest) from minute quantities  of
source material, even when the source nucleic acid is of relatively poor
quality. 15 A standard PCR involves preparation of the sample, the master
mix of reagents and  the oligonucleotide primers, followed by detection and
analysis of the reaction  products. Although any protocol of template
nucleic acid preparation is acceptable for PCR  purposes, it is often best
to use as few steps as possible in the nucleic acid  20 preparation in
order to prevent yield reduction and/or accidental contamination with
unwanted nucleic acid. Nucleic acid -based diagnostic procedures in
commercial and academic laboratories  often require nucleic acid
extractions from natural substances. Applications range  from forensic
DNA-fingerprinting to medical, agricultural and environmental 



WO 02/092844 PCT/NZ02/00093  monitoring. It is important that any nucleic
acid extraction be free from  contamination particularly where
concentration of nucleic acid in the initial sample is  very low and/or
where contamination can lead to incorrect outcomes. This is particularly
the case in forensic and evidential analyses where quantities of  5
starting material may be measured in picograms or less. Contamination of
the  sample may occur simply as a result of the sample tube being opened to
the  atmosphere or being touched by a technician. Because of the ease with
which a sample can be contaminated, it is a requirement that  reproducible
nucleic acid extraction techniques are free from contamination and  10
require protocols directed to minimising such contamination. Standard
nucleic acid extraction techniques are problematic as the sample tube may
require opening and shutting at stages throughout the extraction procedure.
It would  therefore be advantageous to develop a protocol enabling simple,
closed-tube  reactions minimising the likelihood of contamination. 15 PCR
technology often necessitates lengthy purification procedures. These
procedures involved long incubations with proteinases, phenol and
chloroform  extractions, and finally an ethanolic salt precipitation.
Numerous methods have been described for the preparation of nucleic acid
from  animal tissue for amplification by PCR. A typical example is
described by Hunt,  20 Parks and Lumley (1997) Food Chemistry Vol 60:
437-442. Typically methods for DNA extraction from animal tissue samples
(such as meat or  bone) contain the following steps: 1) Resuspension of the
tissue sample in a buffer containing sodium dodecyl- sulphate (SDS). 



25 2) Homogenisation. 2 WO 02/092844 PCT/NZ02/00093  3) Incubation with the
enzyme proteinase K for 1-2 hours. 4) Solvent extraction of the sample with
phenol. 5) Solvent extraction with a mixture of
phenol/chloroform/isoamylalcohol.  6) Solvent extraction with chloroform. 5
7) Precipitation for a minimum of 1 hour in 3M sodium acetate and 3 volumes
of  ethanol. 8) Centrifugation of DNA. 9) Washing of the pellet 2 times in
ethanol. 10) Air-drying and resuspension of the pellet in buffer. 10
Simpler methods are available for the release of DNA from blood. Most
commonly,  the commercial product ChelexTM is used. These methods provide
moderate yields  of DNA by simply boiling the sample in the presence of
this agent. However, to remove inhibition of the PCR, forensic scientists
routinely pre-wash and  centrifuge blood cells to lyse the red cells and
remove the haem. This necessitates a  15 further step and source of
contamination to the procedure and results in a loss of yield with degraded
or environmentally compromised blood samples (typical of  crime-scene
samples). The applicant has conducted experiments which show nucleic acid
extraction using  new proteinases removes this inhibition, thus eliminating
the need for this step and  20 resulting in a reduced potential for
contamination of samples and an improved yield. Other standard techniques
used in molecular biology may also benefit from simple,  closed tube
reactions, for example the removal of restriction enzymes and  



phosphatases that are not heat labile and require time consuming
phenol/chloroform  extractions, ethanolic salt precipitations and wash
steps to purify the sample. 25 All references, including any patents or
patent applications cited in this specification  are hereby incorporated by
reference. No admission is made that any reference  3 WO 02/092844
PCT/NZ02/00093  constitutes prior art. The discussion of the references
states what their authors assert,  and the applicants reserve the right to
challenge the accuracy and pertinency of the  cited documents. It will be
clearly understood that, although a number of prior art  publications are
referred to herein, this reference does not constitute an admission 5 that
any of these documents form part of the common general knowledge in the
art,  in New Zealand or in any other country. It is acknowledged that the
term `comprise' may, under varying jurisdictions, be  attributed with
either an exclusive or an inclusive meaning. For the purpose of this
specification, and unless otherwise noted, the term `comprise' shall have
an inclusive 10 meaning - i.e. that it will be taken to mean an inclusion
of not only the listed  components it directly references, but also other
non-specified components or  elements. This rationale will also be used
when the term `comprised' or 'comprising'  is used in relation to one or
more steps in a method or process. It is an object of the present invention
to address the foregoing problems or at least to  15 provide the public
with a useful choice. Further aspects and advantages of the present
invention will become apparent from  the ensuing description which is given
by way of example only. DISCLOSURE OF INVENTION According to one aspect of
the present invention there is provided a method for the  



20 preparation of nucleic acid samples, including the steps of: i) adding
at least one non-specific thermophilic enzyme to a sample containing
nucleic acid for testing, and ii) incubating said sample for a preferred
period at 65-80C as required to effect  4 WO 02/092844 PCT/NZ02/00093  one
or more of lysis of cells, digestion of proteins, digestion of cell-wall
enzymes, via activity of said thermophilic enzymes, said method
characterised by said thermophilic enzyme being substantially stable and
active at 65-80C but which  5 is readily autolysed and/or denatured when
said sample is incubated at or above  90C. For ease of reference throughout
the specification, the term "nucleic acid" will herein  be referred to as
DNA. However, this should not been seen as a limitation for the  method
could also be used for the preparation of RNA samples. 10 In preferred
embodiments the thermophilic enzyme is a proteinase. For ease of reference
throughout the specification, the thermophilic enzyme will  herein be
referred to as a proteinase. However, this should not been seen as a
limitation for other enzymes could also conceivably be used. The preferred
incubation temperature required to effect one or more of lysis of cells,
15 digestion of proteins, digestion of cell-wall enzymes, via activity of
the proteinase is  75C. The preferred incubation temperature required to
effect autolysis and/or denaturation  of the proteinase is 94C. 



However, it should be appreciated these temperatures are given by way of
example  20 only and are not meant to be limiting in any way. It is
anticipated that the proteinases will have differing profiles for both
enzyme  activity and stability over a range of temperatures and that such
enzyme dynamics  would be known to a skilled addressee. It is also
anticipated such enzyme profiles  for the proteinases of the present
invention could be determined with minimal  5 WO 02/092844 PCT/NZ02/00093
experimentation. According to another aspect of the present invention there
is provided a method for  preparation of nucleic acid samples substantially
as described above, said method including the initial steps of: 5 i) adding
at least one mesophilic enzyme and at least one non-specific  thermophilic
enzyme to a sample containing nucleic acid for testing, and ii) incubating
said sample for a preferred period below 40C as required to effect  removal
of any cell walls via activity of said mesophilic enzyme. In preferred
embodiments the mesophilic enzyme is a cellulase or other cell wall  10
degrading enzyme. The preferred initial incubation temperature required to
effect removal of any cell  walls via activity of said mesophilic enzyme is
37C. Once again, this should not be  seen as a limitation in any way.
Proteolytic enzymes derived from both mesophilic and moderately
thermophilic  15 organisms are considered of great economic importance,
with microbial proteinases  taking a large market share of commercial
enzymes. The thermal stability of  enzymes derived from thermophilic
organisms ensures such enzymes have a number  



of potential applications. A number of thermophilic micro-organisms that
produce  extracellular proteinases having commercial applications, because
of their high 20 intrinsic stability to extreme environments, have been the
focus for this invention. In preferred embodiments however, the proteinase
sources include Bacillus sp. strain  EA1 being a neutral proteinase, and
Bacillus sp. str. Akl being a serine proteinase.  The EA1 proteinase is a
member of the Bacillus 16S rRNA group 5 (which includes  B.
stearotherinophilus), isolated from Mount Erebus, Antarctica. EAl's
proteinase 6 WO 02/092844 PCT/NZ02/00093  thermostability lends itself to
use in the present procedure. The Bacillus Ak. 1 is a thermophilic
bacterium that produces an extracellular serine  proteinase. Ak.l
proteinase is a thermostable subtilisin. Ak.1 proteinase was  purified to
homogeneity from the Escherichia coli clone PB5517. Bacillus strain 5 Akl
is related to Bacillus strain EAl but more closely resembles B.
thermoglucosidasicus. This organism was isolated in Auckland as a
contaminant of  EA1. The requirements for a proteinase in this invention is
that: 1) it is substantially stable and active within the range 65-80C, 10
2) it is able to be readily autolysed and/or denatured at or above 90C, and
optionally 3) it has a temperature-activity profile such that it has low
activity below 40C (so  accompanying mesophilic enzymes, for example
cellulase, are not degraded).  The present invention is also directed to a
selection method for identifying  15 proteinases with these
characteristics. The Ak1 proteinase was originally investigated to
determine its usefulness in the  



clean-up of DNA at high temperatures. However, a broad substrate
specificity was  deemed required for efficient protein removal, such as was
obtained with the  commercially available Rt41A proteinase. As it was found
that the Akl proteinase 20 had a limited substrate specificity, its
application was not explored further (Toogood  et al. Biochem. J. (2000)
350, 321-328). The Rt41A proteinase is a thermostable alkaline proteinase
that is known  commercially as PreTagTM, being used in the preparation of
DNA and mRNA prior  to amplification by PCR. PreTagTM - Thermus sp. str.
Rt41A is a Cat+-dependent  7 WO 02/092844 PCT/NZ02/00093  serine
proteinase. The Rt41A is a species that groups within a family of Thermus
species so far found only in New Zealand. Standard DNA extraction protocols
involve incubating samples with Proteinase K,  causing lysis of cells at
temperatures where deleterious enzymes released from the  5 cells are
active that may degrade sample DNA. The use of thermophilic proteinases
allows DNA extraction and cell lysis to be  carried out at temperatures
where these deleterious enzymes are inactive, thus  preserving the DNA.
PreTagTM is commercially available as a thermostable alternative to
Proteinasd K to  10 clean up DNA without degradation. However, the
tenlpetattire-activity profile of PreTagtM is not ideal as it remains
active acid not readily retnoved at high teinpetdtures, and thus itself
WCtifes a  cbntaminaht. 1Ml ahd Ak1 ~toteinases have beets identified by
the daP1iI!Atit8 tb  dltetndtiviv theri~ostdble Cd2+-dejiehdeht
Proteiriases that tre br siek td WHIM. dt high  



15 temperatures. In preferred embodiments, thermostable proteinases are
added to the sample tube.  The sample tube is then incubated and subjected
to a temperature shift. Following  the temperature shift, protein
degradation occurs. The procedure operates at 65-80C as these enzymes are
highly active between these  20 temperatures. At this temperature, the
cells are lysed and the proteinases degrade any  contaminating protein. In
particular, they rapidly remove DNA-degrading nucleases  at temperatures
where these nucleases are inactive, thereby minimising DNA  degradation of
the sample. The present invention has been directed to the development of
an improved protocol  25 using one of two thermophilic proteinases to
extract DNA from a range of substances  8 WO 02/092844 PCT/NZ02/00093  in a
simple closed-tube reaction. The development of a simple, closed tube
system has many advantages over the prior  art. Current DNA extraction
procedures are lengthy, require the use of a number of  toxic chemicals
such as phenol; and numerous steps which require opening and  5 closing of
tubes allow contamination to readily occur. The closed-tube system of the
present invention allows DNA extraction substantially  free of
contamination and at a high yield, which can be used without lengthy
purification steps in a wide range of diagnostic techniques. The procedure
of the present invention relies on the proteinase and/or proteinase/cell-
10 wall degrading enzyme cocktail having differential activities at
different  temperatures. By cycling through the variable temperatures, the
activities of different  enzymes can be brought into play without the need
for opening tubes to add new  



reagents. The new procedures are directed to purifying nucleic acid by
requiring the tube only  15 be opened to add the sample initially and then
subsequently opening it for testing.  Accordingly, the procedure is faster
and not prone to the introduction of  contaminants as are previously used
protocols. The present method is thus directed to improving the standard of
molecular biology  diagnostic techniques, such as PCR, and minimising
contamination of samples as a  20 result of opening and shutting sample
tubes. For PCR-based applications, the proteinases can be removed
subsequently by heating  the samples to 90C or above, which results in
rapid auto-catalysis (self-digestion or  denaturation). Reaction buffers
are also similar to that most commonly used in the  polymerase chain
reaction (PCR). These two factors remove the need for 25 phenol/chloroform
extraction and ethanolic salt precipitation steps of current  9 WO
02/092844 PCT/NZ02/00093  protocols, thereby resulting in significant
improvements in yield of DNA and a much  reduced risk of contamination or
exposure to toxic chemicals. For applications that require low temperature
digestion of DNA (for example,  restriction enzyme digestion of DNA), the
proteinases need not be removed as they  5 have very low activity at 37C.
Accordingly this makes them ideal for other diagnostic techniques such as
the preparation of plugs for pulse field gel  electrophoresis, where
otherwise extensive washing to remove Proteinase K is  required. The
proteinases also allow restriction digested DNA to be used for DNA ligation
10 without lengthy purification protocols to remove the restriction
enzymes. After  



incubation at 37C, the sample tubes may be heated to 65-80C to allow the
proteinases to remove the restriction enzymes. These temperatures do not
denature  the DNA. Following this incubation the samples are cooled for the
low temperature  ligation reactions, which are carried out at room
temperature or below. 15 As the thermophilic proteinases have very low
activity at low temperatures, they need  not be removed. Where multistep or
multi-enzyme reactions are required, the proteinases can be used  in an
enzyme mixture. As there is such low activity below 40 C, other enzyme
reactions are able to occur in the presence of the proteinases. Mixtures of
the 20 mesophilic enzymes active at lower temperatures and one of the above
mentioned  proteinases can be used to weaken and/or remove cell walls from
plant and fungal  tissue and bacteria, spores and biofilms before
continuing with the closed-tube DNA  extraction procedure of the present
invention. This invention also lends itself to the development of a set of
protocols and kit  25 formulations for DNA extraction to overcome problems
experienced with currently  employed DNA extraction strategies, which are
time-consuming, inefficient and  10 WO 02/092844 PCT/NZ02/00093  prone to
contamination. An example of this is the range of Whatman FTA(r) products.
These products are  relatively new tools in forensic DNA analysis,
containing protein denaturants,  chelating agents and a free radical trap
designed to protect and entrap the nucleic 5 acid. In forensic
applications, FTA(r) cards are most commonly used for the collection  of
reference samples such as blood. The DNA in the sample binds to the FTA(r)
substrate whilst other material in the sample (inhibitors such as haem) is
removed by  



a series of washing steps. A primary advantage of FTA(r) cards is their
amenability to automation, as all steps in  10 the process can be carried
out in a single tube using robotics. However, although the  cards are
effective in their intended use, recommended washing steps are time
consuming and involve multiple tube openings, increasing the risk of
contamination.  By using EA1 protease, the aforementioned protocols require
no wash steps and so  the enzyme was tested for efficacy with DNA
extraction from FTA(r) card samples. 15 Extraction using EA1 protease was
found to be effective and simpler than  recommended procedures. In
addition, it appears to normalise the amount of DNA  bound to the card and
hence provides a more controlled source of template to the  subsequent PCR
amplification. As a result of this normalisation, variation between
profiles is reduced significantly  20 when compared to profiles using the
manufacturer's procedures. The heating steps in  the EA1 extraction process
appear to remove excess DNA not adhered to the card,  leaving only the
tightly-bound molecules. This conclusion is supported by measurements of
the yield of DNA produced by the  EA1 system. EA1 extraction gives a lower
average yield than that obtained using the  25 manufacturer's method, but
more significantly, produces yields with a reduced  11 WO 02/092844
PCT/NZ02/00093  variation. As a result of this effect, more consistent STR
profiles are obtained and  fewer profiles are rejected due to inconsistent
peak height. Whilst the present invention is directed to the use of the
preferred mesophilic and  thermophilic enzymes for use in improved PCR
techniques in particular, it should be  5 appreciated that the present
invention may have applications for a range of DNA 



diagnostic techniques where clean-up of DNA to remove contaminants is
particularly  beneficial, or for diagnostic techniques where the present
invention may be adapted  to achieve a similar beneficial outcome.
Accordingly, this invention is directed to the development of improved
proteinases  10 and in research for the use of such enzymes in molecular
biology diagnostic  techniques. BRIEF DESCRIPTION OF DRAWINGS Further
aspects of the present invention will become apparent from the following
description, given by way of example only and with reference to the
accompanying  15 drawings in which: Figure 1 is a comparison of the steps
involved in DNA extraction using a  standard protocol and the new protocol
using proteinases in  accordance with one preferred embodiment of the
present invention;  and 20 Figure 2 is a diagrammatic representation of the
activities occurring at different  temperatures using the new DNA
extraction protocol in accordance  with one preferred embodiment of the
present invention. 12 WO 02/092844 PCT/NZ02/00093  BEST MODES FOR CARRYING
OUT THE INVENTION With reference to the figures by way of example only,
there is provided a method for  the preparation of DNA samples for
polymerase chain reaction which removes  contaminating proteins and
inhibitors from samples, and provides an alternative to  5 existing
procedures. Figure 1 illustrates the difference in the number of steps,
time taken and likely  



introduction of contaminants between standard protocols and the improved
protocol  of the present invention. The method of the present invention
also preferably includes the addition of at least  10 one mesophilic enzyme
and at least one non-specific thermophilic enzyme to a  sample containing
DNA for testing and amplification via PCR. The sample is then incubated for
a preferred period at 37C to effect removal of any  cell walls via activity
of the mesophilic enzymes. The temperature is then increased to 75C as
required to effect one or more of lysis  15 of cells, digestion of
proteins, digestion of cell-wall enzymes, via activity of the  thermophilic
enzymes, wherein said enzymes are proteinases. A further increase in
temperature to 94C effects self-digestion and/or denaturation  of the
thermophilic proteinases. Cycling the sealed tubes from 37-75-94C will
first degrade any cell walls or  20 protective layers, next degrades the
mesophilic enzymes and finally degrade or  denature the thermophilic
proteinases. The procedure relies on the proteinase or proteinase/cell-wall
degrading enzyme  cocktail having differential activities at different
temperatures. By cycling through  the variable temperatures, different
enzyme activities can be brought into play  13 WO 02/092844 PCT/NZ02/00093
without the need for opening tubes to add new reagents. Accordingly, the
procedure is quick and not prone to the introduction of  contaminants as
are previously used protocols. The preferred method is characterised by the
use of thermophilic proteinases which  5 are substantially stable and
active at 75C but which are readily autolysed and/or  



denatured when said sample is incubated at 94C. Thermophilic proteinases
selected for use with the present invention include a  proteinase derived
from Bacillus sp. including Bacillus sp. str. EA1, being a neutral
proteinase, and Bacillus sp. str. Ak1, being a serine proteinase. 10 In a
standard procedure for use with animal tissue, reagents would first be
added on  ice to ensure minimal DNA degradation. The sample tubes would
then be shifted to  75C where cells lyse and proteins denature and are
digested by the thermophilic  proteinases. There is minimal DNA degradation
occurring at this stage by  endogenous nucleases. Tubes are then shifted to
94C where the thermophilic  15 proteinase self-digests and/or denatures. A
modified procedure in accordance with one embodiment of the present
invention is  presented in Figure 2 where alternative enzymes are required
to degrade cell walls  (particularly useful for plant and fungal
extractions), as follows: a) Tubes are shifted to 37C and cell walls are
removed with mesophilic enzymes.  20 Thermophilic proteinases are inactive
at this temperature and therefore do not  degrade the cell-wall enzymes. b)
The sample tubes are then transferred to 75C where the cells lyre and
proteins  and cell wall enzymes are digested by the thermophilic
proteinases. c) The tubes are then transferred to 94C where the proteinases
self-digests.  14 WO 02/092844 PCT/NZ02/00093  Accordingly, the present
method is directed to improving the standard molecular  biology diagnostic
techniques, such as PCR, and minimising contamination of  samples as a
result of opening and shutting sample tubes. The new procedures are
directed to purifying nucleic acid by requiring the tube only  



5 be opened to add the sample initially and then subsequently opening it
for PCR. The two proteinases described (EA1 and Ak1) are both destabilised
by chelators and  are intrinsically both less stable and therefore easier
to remove at the end of the  treatment compared to previously used
thermophilic enzymes. The present invention also prevents unwanted
degradation of the nucleic acid sample  10 by cellular enzymes upon cell
lysis, as the lysis step is carried out at 75C where  these enzymes are
inactive. This is a significant improvement over current methods  using
Proteinase K at lower temperatures, where nucleic acid degradation cannot
be  avoided. Both enzymes are carefully selected to be active at high
temperature but can still be  15 killed at the end of the procedure with
the enzymes being removed with greater  assurance. It is essential to
remove these enzymes or they can potentially attack the  enzyme carrying
out the PCR reaction. Preferred proteinases are derived from  Bacillus as
previously mentioned being Ak1 and EA1. This invention demonstrates the
possibility for use of a range of thermophilic  20 proteinases in nucleic
acid-based applications, particularly for faster and simplified  methods
for the preparation of DNA samples Aspects of the present invention have
been described by way of example only and it  should be appreciated that
modifications and additions may be made thereto without  departing from the
scope thereof as defined in the appended claims. 25 15 WO 02/092844
PCT/NZ02/00093  WHAT WE CLAIM IS: 1. A method for the preparation of
nucleic acid samples,  



including the steps of: i) adding at least one non-specific thermophilic
enzyme to a sample  5 containing nucleic acid for testing, and ii)
incubating said sample for a preferred period at 65-80C as required to
effect one or more of lysis of cells, digestion of proteins, digestion of
cell-wall enzymes, via activity of said thermophilic enzyme, said method
characterised by 10 said thermophilic enzyme being substantially stable and
active at 65-80C but  which is readily autolysed and/or denatured when said
sample is incubated at or  above 90C. 2. A method as claimed in claim 1
wherein said thermophilic enzyme is a  proteinase. 15 3. A method as
claimed in claim 1 or claim 2 wherein said thermophilic enzyme  is derived
from Bacillus sp. str. EA1, 4. A method as claimed in claim 1 or claim 2
wherein said thermophilic enzyme  is derived from Bacillus sp. str. Akl, 5.
A method as claimed in any one of claims 1 to 4 wherein the incubation  20
temperature required to effect one or more of lysis of cells, digestion of
proteins, digestion of cell-wall enzymes is 75C. 16 WO 02/092844
PCT/NZ02/00093 6. A method as claimed in any one of claims 1 to 5 wherein
the sample is  incubated at 94C to effect autolysis and/or denaturation of
the thermophilic  enzyme. 7. A method as claimed in any one of claims 1 to
6  



5 including the initial steps of: i) adding at least one mesophilic enzyme
and at least one non-specific  thermophilic enzyme to a sample containing
nucleic acid for testing, and  ii) incubating said sample for a preferred
period below 40C as required to effect removal of any cell walls via
activity of said mesophilic enzyme.  10 8. A method as claimed in claim 7
wherein said mesophilic enzyme is a cellulase.  9. A method as claimed in
any one of claim 7 wherein the initial incubation  temperature required to
effect removal of any cell walls is 37C 10. A method as claimed in any one
of claims 1 to 9  characterised by 15 conducting said method in a
closed-tube system. 11. A selection method to identify a thermophilic
enzyme for use in the preparation  of nucleic acid samples characterised by
the steps of i) isolating a thermophilic enzyme which substantially stable
and active at  20 65-80C as required to effect one or more of lysis of
cells, digestion of  proteins, digestion of cell-wall enzymes, and ii)
ensuring said thermophilic enzyme can be readily autolysed and/or  17 WO
02/092844 PCT/NZ02/00093  denatured when incubated at or above 90C. 12. A
selection method as claimed in claim 11 wherein the temperature in part i)
is  75C. 13. A selection method as claimed in claim 11 wherein the
temperature in part ii) is  5 94C. 



14. A selection method as claimed in any one of claims 11 to 13  including
the initial step of: i) isolating a thermophilic enzyme which also has low
activity below 40C.  15. A selection method as claimed in claim 14 wherein
the temperature of the  10 initial step is 37C. 16. A thermophilic enzyme
for use in the preparation of nucleic acid samples  characterised by the
features of i) having low activity below 40C, and ii) being substantially
stable and active at 65-80C, and which effects one  15 or more of lysis of
cells, digestion of proteins, digestion of cell-wall  enzymes iii) being
readily autolysed and/or denatured when incubated at or above  90C. 17. A
thermophilic enzyme as claimed in any claim 16 wherein the temperature- 20
activity profile of said enzyme allows it to be used in multistep or multi-
enzyme reactions. 18 WO 02/092844 PCT/NZ02/00093  18. A multi-enzyme
mixture as claimed in claim 17 which includes a mesophilic enzyme active at
temperatures below 40C as required to weaken and/or  remove cell walls from
plant and fungal tissue and bacteria, spores and  biofilms before nucleic
acid extraction. 5 19. Polymerase chain reaction using nucleic acid samples
prepared according to a  method as claimed in any one of claims 1 to 10.
20. A kitset for use in a method as claimed in any one of claims 1 to 10
including  



a unit volume of a thermophilic enzyme, and optionally a unit volume of a
mesophilic enzyme, 10 instructions and means for the preparation of nucleic
acid samples. 21. A kitset for use in the preparation of nucleic acid
samples containing a  thermophilic enzyme as identified in any one of
claims 11 to 17. 22. A kitset for use in the preparation of nucleic acid
samples containing  a multi-enzyme mixture as claimed in claim 18, and 15
instructions and means for use of said mixture. 23. A method for the
preparation of nucleic acid samples substantially as described  herein with
reference to and as illustrated by the accompanying examples and  figures.
24. A selection method to identify a thermophilic enzyme for use in the
preparation  20 of nucleic acid samples substantially as described herein
with reference to and  as illustrated by the accompanying examples and
figures. 19 WO 02/092844 PCT/NZ02/00093  25. A thermophilic enzyme
substantially as described herein with reference to and as illustrated by
the accompanying examples and figures. 26. A kitset substantially as
described herein with reference to and as illustrated by  the accompanying
examples and figures. 5 20 


