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DESCRIPTION

CROSS REFERENCE TO RELATED APPLICATIONS

BACKGROUND OF THE INVENTION

[0001] The invention relates generally to methods and compositions for conducting diagnostic
testing on preserved biological samples, and, in particular to performing nucleic acid extraction
and amplification methods on such preserved samples.

[0002] In the fields of medical diagnosis and medical research, samples (e.g., tissues) are
taken from a patient or subject (e.g. a human patient, a human subject, an experimental animal
model of a human disease) to determine the condition of the subject in support of the research,
determine the current condition of the patient for making a medical diagnosis, determine the
response of the patient to a current course of therapy or treatment, etc.

[0003] Samples that are obtained for analysis, either for performing medical diagnosis or for
use in scientific research, are often placed in a special transport/preservative medium to keep
the sample from degrading or decomposing when removed from the subject. Thus, the sample
will as closely as possible be in the exact condition it was in when removed from the subject.
This ensures that the sample accurately reflects the state of the patient or subject at the time of
sampling and will therefore yield the most accurate result in any subsequent studies of the
sample. Some of these studies will involve nucleic acid (for example deoxyribonucleic acid
(DNA) or ribonucleic acid (RNA)) extraction and amplification.

[0004] Extracting DNA and/or RNA from biological samples requires, among other steps, lysis
of the cell wall (in the case of prokaryotic cells), lysis of the cell membrane (in the case of certain
eukaryotic cells) or lysis of the viral capsid (in the case of viruses). Subsequent amplification
requires, in part, the attachment of primers to specific sites within the target nucleic acid.

[0005] There are a number of protocols available for the extraction and subsequent
amplification of nucleic acid. Some of these protocols utilize high throughput devices. High
throughput devices are automatic in the sense that a sample is placed within the device together
with appropriate chemicals and the extraction and amplification steps take place without further

input from the operator (e.g. Viper™ XTR System by Becton Dickinson® BD ProbeTec Q*
Amplified DNA Assay Package Insert, Becton Dickinson 2008). As a further example, WO
2006/023471 provides a system for collection, stabilization and preparing total DNA for direct
purification from biological samples. Other protocols utilize less sophisticated equipment and are
typically referred to as manual procedures. As an example, EP 1 506 995 provides a method of
lysing acid-fast bacteria. However, regardless of the protocol, the need to lyse the cells or viral
capsids in order to release the nucleic acid, the need to attach the nucleic acid to particles such



DK/EP 2473596 T3

as ferric oxide in order to extract the nucleic acid from the rest of the sample, and the need to
attach primers to the target nucleic acid in order to amplify the nucleic acid remain.

[0006] Transport media (e.g. liquid cytology media) typically contains one or more constituents
that preserve certain cells in one or more ways (e.g., prevent the breakdown of the cell wall or
the cell membrane by cell lysis). In addition, some of these constituents serve the dual purpose
of preservation and decontamination of the sample. These constituents are known to interfere
with the ability to lyse cell membranes and walls, the ability for the extracted nucleic acids to
attach to particles utilized in nucleic acid extraction, and the ability to amplify target nucleic acid.

[0007] Liquid based cytology compositions such as SurePath® (Tripath Imaging, Inc., N.C.)
solution or ThinPrep® PreservCyt® solution (Hologic Inc., MA), adversely affect the ability to
extract amplifiable target nucleic acid from samples exposed thereto. Many reasons have been
suggested to explain this observed adverse effect including: 1) degradation of the nucleic acids
by constituents in the media; 2) chemical alteration of the nucleic acids by constituents in the
media; and 3) inhibition of the cell lysing mechanism in the tissue, which inhibits the release of
the nucleic acids for extraction and amplification. In order to avoid the adverse effects of the
liquid cytology compositions on extracted DNA, cells are extracted from the compositions prior to
lysis. Typically, the extraction requires centrifugation to decant the liquid cytology composition
from the cells. The cells are then resuspended in a buffer and lysed with an enzyme. Such extra
steps are not typically compatible with many high throughput automatic devices such as, for
example, the aforementioned Viper™ System. Even in situations where automation is not
involved, such steps are nevertheless time-consuming. The additional time required by these
steps can delay obtaining the test results and is preferably avoided.

[0008] One example of a media kit for purification of nucleic acids is the QlAamp MinElute
Media Kit from Qiagen. This media kit is described in the QlIAmp MinElute Media Handbook
dated February, 2004. The QlAamp procedure is described as having 4 steps: lyse, bind, wash
and elute. In this procedure, the samples are lysed using proteinase K followed by binding the
nucleic acids to the QlAmp MinElute column by absorption onto the silica-gel lysate. Although
the QlAamp procedure is a proven method, it is optimized for the purification of only 250 pl of
liquid cytology media and is both labor intensive and time consuming (i.e. it requires 18 steps
that includes 65 minutes of different temperature incubations, 5 centrifugation steps, 2 vacuum
filtration steps and several mixing steps). The use of such multi-step methods has heretofore
been required to successfully purify nucleic acids from fixed samples such as liquid cytology
media and paraffin embedded tissue. It is well known that purification of nucleic acids from fixed
media is more difficult than from fresh tissue because the fixatives in the media introduce
undesirable chemical modifications of the target molecules in the sample. The reactions can
occur to crosslink or otherwise modify nucleic acids in a sample. Other additives in the transport
media can also cause undesired cross-linking. For example, cross-linking due to the presence of
formalin in the transport media is described in Rai, V.K., et al., "Modeling formalin fixation and
antigen retrieval with bovine pancreatic ribonuclease A:l-Structural and functional alterations,”
Lab. Invest. Vol. 84(3):292-299 (March 2004). Formaldehyde also produces cross-linking
between nucleic acids and proteins as described in Solomon, M.J., "Formaldehyde-mediated
DNA-protein crosslinking: A probe for in vivo chromatin structures,” Proc. Natl. Acad. Sci. Vol.
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82, pp. 6470-6474 (October 1983). As described in Sepp, R., et al. "Rapid techniques for DNA
extraction from routinely processed archival tissue for use in PCR," J. Clin. Pathol. Vol. 47:318-
323 (1994), DNA extraction from cells taken from formalin-fixed paraffin wax typically requires
processing steps (e.g. prolonged boiling) that can adversely affect the amount of DNA for
amplification. According to Sepp, R., et al. boiling the sample is needed to, among other things,
inactivate the proteinase K. Furthermore, proteinase K is inhibited by the constituents in many
fixatives making its direct use of limited effectiveness in breaking down protein cross-links.

[0009] Therefore, methods and compositions for extracting DNA from tissues and other cells
and cell components that overcome the problems of cross-linking and other undesired
modifications to nucleic acid yet do not require prolonged high temperature processing that can
adversely affect the sample or make the process more expensive and time consuming continue
to be sought.

SUMMARY OF THE INVENTION

[0010] The invention is characterized by the embodiments as defined in the claims. It thus
relates to the following items:

[0011]

1. 1. A composition comprising a direct chemical lysis composition in combination with a
liquid-based cytology sample or a formalin-fixed, paraffin-embedded sample, the direct
chemical lysis composition comprising: a) a buffer composition comprising a buffer
component and a metal salt component, wherein the metal salt component is selected
from the group consisting of sodium chloride (NaCl), potassium chloride (KCI), sodium
acetate (C2H3NaO2) and ammonium sulfate ((NH4)2S04) wherein the buffer component
concentration is in the range of 0.2 M to 2 M and the metal salt component concentration
is in the range of 0.01 M to 1 M; and b) a non-ionic surfactant, wherein the concentration
of the non-ionic surfactant is in the range of 0.01 to 2 percent (v/v); wherein when a
biological sample is stored in the liquid-based cytology composition or the formalin-fixed,
paraffin-embedded composition and combined with the direct chemical lysis composition,
the direct chemical lysis composition is capable of lysing cells from the biological sample
directly from the liquid-based cytology composition or a formalin-fixed, paraffin-embedded
composition.

2. 2. A method for analyzing biological samples stored in a specimen storage composition
comprising: combining a biological sample with a combination of a liquid-based cytology
composition or a formalin-fixed, paraffin-embedded composition and a direct chemical
lysis composition, wherein the sample is not centrifuged prior to combination with the
direct chemical lysis buffer, and wherein the direct chemical lysis composition comprises
a) a buffer composition comprising a buffer component and a metal salt component,
wherein the metal salt component is selected from the group consisting of sodium chloride
(NaCl), potassium chloride (KCI), sodium acetate (C2H3NaOZ2) and ammonium sulfate
((NH4)2504), wherein the buffer component concentration is in the range of 0.2 Mto 2 M
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and the metal salt component concentration is in the range of 0.01 M to 1 M; and b) a
non-ionic surfactant wherein the concentration of the non-ionic surfactant is in the range
of 0.01 to 2 percent (v/v); incubating the sample at a temperature that is at least 80°C for
a time sufficient to lyse at least a portion of cells in the sample; extracting a target from
the removed portion of the sample; and assaying the target in the removed portion of the
sample.

3. 3. The composition for assay of item 1, or the method of item 2, wherein the pH of the
direct chemical lysis composition is in the range of 6.6 to 10.

4. 4. The composition for assay of item 1, or the method of item 2, wherein the non-ionic
surfactant is a polyethylene glycol based non-ionic surfactant.

5. 5. The composition for assay of item 1 or the method of item 2, wherein the buffer
component is the acid salt of tris(hydroxymethyl)aminomethane and the buffer component
concentration is about 0.75 M, the NaCl concentration is about 0.19 M and the
polyethylene glycol octylphenyl etherconcentration is about 0.75 percent (v/v).

6. 6. The method of item 2 wherein the target is a target nucleic acid and the assay is an
amplification assay for the target nucleic acid.

7. 7. The method of item 2 wherein the biological sample is a blood sample or cells selected
from the group consisting of vaginal cells, cervical cells, endocervical cells, anal cells,
exfoliated cells, oral cells, throat cells and peritoneal cells.

8. 8. The method of item 2 wherein the liquid-based cytology composition or formalin-fixed,
paraffin-embedded composition has at least one constituent selected from the group
consisting of formaldehyde, formic acid, methanol, ethanol, buffered formalin, EDTA,
polypeptides, poly amino acids, and polysaccharides.

9. 9. The method of item 2 wherein the sample is not separated from the liquid-based
cytology composition or a formalin-fixed, paraffin-embedded composition prior to the
steps of lysing and extraction.

[0012] Adirect chemical lysis composition for combination with a specimen storage composition
includes an assay compatible buffer composition and an assay compatible surfactant. Such
compositions prevent undesired modifications to nucleic acid lysed from cells in the biological
sample and assays of samples from such compositions do not require expensive and time-
consuming steps such as centrifugation and prolonged high temperature processing.

[0013] The direct chemical lysis composition of the present invention permits direct nucleic acid
extraction from the cells in the biological sample without the need to decant off the cytology
media or otherwise exchange the cytology media with assay compatible buffers. Cell lysis can
occur directly when the sample is still combined with the direct chemical lysis composition. There
is no need to combine the sample with proteinase K or some - other enzyme to extract nucleic
acids from the cells.

[0014] In one embodiment, the direct chemical lysis composition is deployed as an additive to a
liquid based cytology (LBC) composition that is used for sample dilution, storage, transportation,
etc. The direct chemical lysis composition allows for sample lysis as the sample is being pre-
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warmed or incubated prior to NA extraction from the sample. Examples of LBC include, but are
not limited to, SurePath LBC and ThinPrep PreservCyt LBC.

[0015] In one embodiment, the direct chemical lysis composition for combination with a
specimen storage composition has an assay compatible buffer composition and an assay
compatible surfactant. In preferred embodiments, the assay compatible buffer composition has
a buffer component and a metal salt component. In a preferred embodiment, the pH of the
direct chemical lysis composition is in the range of about 6.6 to about 10.

[0016] Examples of suitable metal salts include sodium chloride (NaCl), potassium chloride
(KCI), sodium acetate (CoH3zNaOy) and ammonium sulfate ((NH4)2SOy4). In the described
embodiment, the concentration of the metal salt in the direct chemical lysis composition is at
least about 0.01 M. Preferably the salt is NaCl and the salt concentration is in the range of about
0.01 M to about 1 M.

[0017] In preferred embodiments, the buffer component concentration is in the range of about
0.2 M to about 2M. Examples of suitable buffer components include tris(hydroxymethyl)amino
methane and the acid salt of tris(hydroxymethyl)amino methane.

[0018] In certain embodiments, the direct chemical lysis composition also contains a non-ionic
surfactant. Examples of suitable surfactants include polyethylene glycol based non-ionic
surfactants such as polyethylene glycol octylphenyl ether (commercially available as Triton® x-
100). Additional examples of suitable non-ionic surfactants include polysorbate surfactants such
as polyoxyethylene (20) sorbitan monolaurate (known commercially as polysorbate 20 or
Tween® 20). Both Tween® 20 and Triton® x-100 are commercially available. In preferred
embodiments, the concentration of the non-ionic surfactant is in the range of about 0.01 to
about 2 percent (v/v).

[0019] In certain embodiments, the directed chemical lysis composition also includes glycine.

[0020] In one preferred embodiment the direct chemical lysis composition of claim 10 wherein
the buffer component is the acid salt of tris(hydroxymethyl)amino methane and the buffer
component concentration is about 0.75 M, the NaCl concentration is about 0.19 M and the
polyethylene glycol octylphenyl ether concentration is about 0.75 percent (v/v).

[0021] The present invention also contemplates a method for analyzing samples stored in a
specimen storage composition. In the method, a sample is combined with a direct chemical lysis
composition as described above. At least a portion of the sample is removed from the specimen
storage composition along with at least some of the specimen storage composition. The sample
combined with the specimen storage composition is then incubated at a temperature of at least
80°C for a time sufficient to lyse at least a portion of the cells in the removed portion of the
sample. The nucleic acid is extracted from the sample and then amplified. Extraction can occur
using either an automated or a manual process. In certain embodiments the target nucleic acid
is either RNA or DNA.
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[0022] In one embodiment the sample is combined with a direct chemical lysis composition
comprising a) an assay compatible buffer composition; and b) an assay compatible surfactant.
At least a portion of the sample is removed from the specimen storage composition wherein the
removed portion also includes the specimen storage composition. The removed portion of the
sample is incubated at a temperature that is at least 80°C for a time sufficient to lyse at least a
portion of the cells in the removed portion of the sample. The nucleic acid is extracted and
amplified as described above. In this embodiment the removed portion of the sample is not
further separated from the specimen storage medium prior to the steps of lysing and extraction.
The extraction steps can be either manual or automated.

[0023] Other embodiments of the present invention include a diagnostic kit for extracting, by
direct chemical lysis, nucleic acids from a specimen removed from a specimen storage
composition. The diagnostic kit includes the direct chemical lysis composition described above.
The specimen storage composition is provided to preserve a tissue sample.

[0024] In one embodiment, the diagnostic kit for extracting nucleic acids includes a specimen
storage composition with a direct chemical lysis composition having: a) an assay compatible
buffer component; and b) a non-ionic surfactant, wherein the specimen storage is provided to
preserve a tissue sample. The assay compatible buffer composition has a buffer component and
a metal salt. In one embodiment, the metal salt is NaCl and the concentration of NaCl in the
direct chemical lysis composition is at least about 0.01 M and the buffer component
concentration is in the range of about 0.2 M to about 2M. The pH of the direct chemical lysis
composition is in the range of about 7 to about 9 and the concentration of the non-ionic
surfactant is in the range of about 0.01 to about 2 percent (v/v).

BRIEF DESCRIPTION OF THE DRAWINGS

[0025]

FIGs. 1A-D illustrate the effect of pH on the efficiency of one embodiment of the direct chemical
lysis composition.

FIG. 2 illustrates protein biomarker detection from samples lysed using one embodiment of the
direct chemical lysis composition and method disclosed herein.

DETAILED DESCRIPTION

[0026] Before explaining at least one embodiment of the invention in detail, it is to be
understood that the invention is not limited in its application to the details set forth in the
following description or exemplified by the examples. The invention is capable of other
embodiments or of being practiced or carried out in various ways. Also, it is to be understood



DK/EP 2473596 T3

that the phrasing and terminology employed herein is for the purpose of description and should
not be regarded as limiting. The following are definitions of certain terms used in this
specification.

[0027] A direct chemical lysis composition is a composition that allows for lysis of the cellular
components in the sample for nucleic acid (NA) extraction thereof without the need for
intervening steps to separate the chemical lysis composition from the sample. The direct
chemical lysis composition also allows for the assay/detection of other sample constituents (e.g.
protein biomarkers) without the need to separate the chemical lysis composition from the
sample prior to assay/detection of those constituents.

[0028] Examples of NA are single or double-stranded DNA and RNA. Further examples of NA
that can be extracted by the method include not only genomic DNA or RNA from animals, plants,
bacteria, viruses, fungi and parasitic organisms, but also the DNA or RNA of mitochondria or
chloroplasts. Examples of other classes of NA that can be extracted by the method include not
only mRNA, but also transfer RNA, ribosomal RNA, and small nuclear RNA as well as plasmid
DNA. DNA and RNA extracted by the method of the invention may also be either wholly or
partially single-stranded or possess other tertiary or quaternary structure. A sample containing
NAs is exemplified by viable samples such as leukocyte cells, the culture of host cells containing
vectors or the like that are typically prepared by gene recombinant technology, cells infected with
viruses or phages, viruses in blood, and the culture of a sample microorganism. The culture may
contain microorganisms but its supernatant alone is sufficient. Not only an artificial culture but
also a naturally occurring culture is applicable. In case of a sample containing lumps of
microorganism, homogenization or sonication may be performed as required to achieve good
efficiency of extraction.

[0029] Alternative sample types include but are not limited to biological specimens for the
diagnosis of infectious or non-infectious diseases, environmental specimens, or samples of food
or water. The target NA may be a particular sequence or it may be a class of NA. A class of
nucleic acid is, for a particular assay method, those molecules of NA whose chemical, physical
or biological properties are such that they can be expected to be extracted effectively in
methods used for NA extraction. Typically, but not necessarily, the NA of a class are all DNA or
DNA analogs or all RNA or RNA analogs. Other targets may be protein sequences such a
protein biomarkers.

[0030] Targeted organisms can include but are not limited to Chlamydia trachomatis, Neisseria
gonorrhoeae, Human Pappilloma Virus, Human Immunodeficiency Virus 1/2 , Hepatitis C Virus,
Hepatitis B Virus, Severe Acute Respiratory Syndrome Virus, Influenza A/B, Herpes Simplex
Viruses 1-6, Enteroviruses, West Nile Virus, Parainfluenza viruses, Adenoviruses, Respiratory
Syncytial Virus A/B, Mycobacterium paratuberculosis, Mycobacterium avium-intracellulare
complex, Mycobacterium tuberculosis complex, Cytomegalovirus, Group B Streptococcus,
Bordetella pertussis, and Bordetella parapertussis.

[0031] In one aspect of the invention, the target nucleic acid is a particular RNA or cDNA from
one or more of the following sources: bacterial pathogens, bacterial non-pathogens, viral



DK/EP 2473596 T3

pathogens, viral non-pathogens, fungal pathogens, fungal non-pathogens, yeast pathogens,
yeast non-pathogens, parasitic pathogens, parasitic non-pathogens, plants, animal products,
food, total RNA or ¢DNA within the sample matrix, total prokaryotic RNA or cDNA, total
eukaryotic RNA or cDNA, or total viral RNA or cDNA.

[0032] In another aspect of the invention, the target nucleic acid sought is DNA from one or
more of the following sources: bacterial pathogens, bacterial non-pathogens, viral pathogens,
viral non-pathogens, fungal pathogens, fungal non-pathogens, yeast pathogens, yeast non-
pathogens, parasitic pathogens, parasitic non-pathogens, plants, animal products, food, total
DNA within the sample matrix, total genomic prokaryotic DNA, total genomic eukaryotic DNA, or
total viral DNA.

[0033] In another aspect of the invention, the target is a protein biomarker.

[0034] A specimen storage composition is any composition that is used to store and or
transport a biological sample prior to the extraction of nucleic acid from the cellular components
in the sample. As noted above, specimen storage compositions include LBC media, paraffin
media, etc.

[0035] Assay compatible as used herein is any composition that will not significantly adversely
affect that assay to which the samples (e.g., extracted nucleic acid/proteins) are subjected. For
example, an assay compatible composition will not modify the extracted nucleic acid in the
sample in a manner that will adversely affect the ability of the downstream assay to detect the
nucleic acid or other sample constituents such as protein biomarkers.

[0036] In one embodiment, the direct chemical lysis composition described herein has a two
component assay compatible buffer composition. The assay compatible buffer composition will
not modify the extracted nucleic acid in the sample in a manner that will adversely affect the
ability of the downstream assay to detect the nucleic acid either by itself or when combined with
other constituents of the chemical lysis composition or with constituents of the extracted nucleic
acid (e.g. remnants of the specimen storage composition). The first component of the assay
compatible buffer composition is an assay compatible buffer. Such buffers are well known to one
skilled in the art and are not listed exhaustively herein. Examples of suitable buffers include
tris(hydroxymethyl)amino methane and the acid salt of tris(hydroxymethyl)amino methane (Tris
HCI herein). The final working concentration of the buffer in the direct chemical lysis composition
is in range of about 0.2 M to about 2 M. Preferably the concentration of the buffer component is
about 0.5 M to about 1 M. All concentrations herein are expressed as final working
concentrations (i.e. concentrations at which the direct chemical lysis composition is combined
with the sample).

[0037] The second component of the assay compatible buffer is a salt. Examples of suitable
salts include NaCl, KCI, CoH3NaO- (sodium acetate) and (NH4)>SO4 (ammonium sulfate). In
preferred embodiments the salt is a metal salt and, most preferably, NaCl. The concentration of
the salt in the direct chemical lysis composition is in the range of about 0.01 M to about 1 M. In
preferred embodiments, the concentration of the metal salt is about 0.1 M to about 0.5 M and
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most preferably about 0.1 M to about 0.4 M. The salt concentration in a particular direct
chemical lysis composition depends upon the buffer, pH and surfactants (if any) in the
composition.

[0038] The direct chemical lysis composition also contains an assay compatible surfactant.
Examples of suitable surfactants include the above-described Triton® X-100 and Tween® 20
(polysorbate 20). Assay compatible is as defined above. In a preferred embodiment, the assay
compatible surfactant is a polyethylene glycol based non-ionic surfactant. The concentration of
the non-ionic surfactant is in the range of about 0.01 to about 2 percent (v/v). In preferred
embodiments, the non-ionic surfactant is polyethylene glycol octylphenyl ether. Assay
compatible surfactants are well known to those skilled in the art and are not discussed in detail
here.

[0039] The direct chemical lysis composition has a pH in the range of about 6.6 to about 10. In
preferred embodiments the pH is in the range of about 7 to about 9.

[0040] The direct chemical lysis composition described herein facilitates nucleic acid extraction
from media-fixed samples by reducing the cross-linking that typically occurs between the NA and
the media constituents to provide NA that is both extractable and amplifiable. In one
embodiment, a sample is combined with the direct chemical lysis and incubated at a
temperature in the range of about 100°C to about 130°C and for a time in the range of about 10
minutes to about 30 minutes to chemically lyse at least a portion of the cells and, to the extent
NA cross-linking has occurred, decrosslink the NA. This is followed by extraction of the NA from
the sample. In preferred embodiments, the NA is DNA and DNA extraction is accomplished via
magnetic separation of the DNA using ferric oxide particles. In preferred embodiments, the
extraction protocol is compatible with the BD Viper XTR™ platform. Such a protocol provides for
binding the DNA to the ferric oxide particles, washing the rest of the sample from the particles
and eluting the DNA from the particles. The extracted DNA is the subjected to a suitable
amplification and detection assay (e.g. real time PCR).

[0041] In another embodiment, the sample is analyzed for target antigens (e.g. protein
biomarkers). Conventional assays for detecting antigens extracted from a sample are well
known to one skilled in the art and are not described in detailed herein. In one example,
antibody capture molecules are used to bind and assay target antigens. Antibody methods for
such capture are routinely used in a variety of different formats. One of the most commonly
practiced techniques is the Enzyme Linked Immunosorbent Assay (ELISA) which is routinely
used in protein diagnostic applications. A desired characteristic of protein detection methods is
the ability to both preserve and retrieve antigens from a cell such that they can be exposed to
the capture antibody and also in some cases retain their native shape and allow
conformationally-dependent antibodies to specifically bind to the target antigen. Another desired
characteristic is the ability to permit the selective binding of the correct antibody molecules to the
target and allow non-specific interactions to be removed during the wash steps. Protein
biomarker detection therefore requires that the assay compatible buffer be compatible with and
facilitate specific protein binding interactions. The direct chemical lysis composition described
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herein is sufficiently strong to lyse the cells, thereby liberating the protein contents of those cells.
The direct chemical lysis composition does not adversely affect the liberated proteins, and
protects the proteins from proteolytic enzymes. Finally, the assay compatible buffer is
compatible with specific antibody binding and does not interfere with this process due to
denaturing effects, ionic interactions etc.

[0042] The following are provided some examples to specifically illustrate the concepts
described above. The following examples are highly specific embodiments of the present
invention and are not to be construed as limiting the invention in any way, except in a manner
consistent with the appended claims.

Example 1. Extraction of HPV DNA from a Patient sample stored in SurePath LBC

[0043] Two solutions were compared to determine their efficacy as direct chemical lysis
compositions. The first was a diluent that contained 1M Tris-HCI, 0.5M NaCl, 1% Triton X-100
and had a pH of 9.0 (Diluent 1 herein). The second diluent contained 330mM Tris-HCI,
16.67mM NaCl and had a pH of 7.8 (Diluent 2 herein). Stock patient-derived cells were
harvested and stored in SurePath LBC for 21 days. Both Diluent 1 and Diluent 2 are
embodiments of the direct chemical lysis composition of the present invention.

[0044] Spedcifically, stock patient-derived cells were diluted in SurePath LBC at a concentration
of about 12,500 cells/ml. Forty-eight sample tubes were prepared for assay on the Becton
Dickinson (BD) Viper™ tool. Twenty-four tubes had 0.85 ml of Diluent 1 and twenty-four had the
same amount of Diluent 2. Diluted patient-derived cells (0.25 ml) were added into each of the 48
sample tubes. After combining with the samples, the final working buffer concentrations were as
follows: i) 0.77M Tris-HCI, 0.386M NaCl, 0.77% Triton X-100 (with a pH of approximately 9.0) in
Diluent 1; and ii) 0.255M Tris-HCI, 0.0129M NaCl (with a pH of approximately 7.8) in Diluent 2.

[0045] Eight samples from each group of twenty four were incubated either at i) room
temperature, ii) 80°C, or iii) 120°C, all for twenty minutes. The samples were then cooled for
twenty-five minutes at room temperature. The samples were then subjected to a modified
Viper™ XTR DNA extraction protocol using iron oxide (FEO) particles and 0.8 ml of the pre-
warmed or incubated sample was used for extraction. The extraction protocol for Viper™ XTR is
commercially available and not described in detail herein. To the extent DNA was extracted,
DNA for the sample was eluted in 400 pl elution/neutralization buffer. The eluate (20 pl) was
mixed with 5 yl of PCR master mix, and 20 copies/reaction of HPV 18 and HPV 45 plasmid DNA
targets were post-spiked into each reaction for test of PCR inhibition. The real-time PCR assays
were used for detection of HPV 16, 18 and 45, and human DNA endogenous control gene HBB.
DNA detection was determined by the resulting cycle threshold (Ct) values. The Ct values less
than about 30 represent strong positive reactions indicative of abundant target nucleic acid in
the samples. Ct values of 30-35 represent moderate to low positive reactions indicative of
moderate to low amounts of target nucleic acid in the sample. Ct values of 35-45 represent
weak reactions that indicate minimal amounts of target nucleic acid in the sample. Ct values
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above about 45 are expressed as "No Ct", indicating that no DNA was being detected.

Table 1
Extraction of HPV DNA from Patient Samples stored in SurePath media
Diluent 2 Diluent 1
HPV16 RT 80°C 120°C RT 80°C 120°C
1 No Ct No Ct 32.57 No Ct 36.97 31.20
2 No Ct No Ct 32.49 No Ct No Ct 30.56
3 No Ct No Ct 32.33 No Ct No Ct 30.40
4 No Ct No Ct 32.55 No Ct No Ct 30.34
5 No Ct No Ct 32.88 No Ct No Ct 30.65
6 No Ct No Ct 32.57 No Ct 36.99 30.54
7 36.73 No Ct 32.35 No Ct No Ct 30.94
8 No Ct No Ct 32.64 No Ct No Ct 30.56
AVG. 32.55 30.65
Diluent 2 Diluent 1
HPV45 RT 80°C 120°C RT 80°C 120°C
1 33.88 33.08 32.87 32.90 33.49 33.37
2 33.61 33.34 32.67 33.86 29.31 33.09
3 33.85 34.38 33.92 33.39 32.96 32.80
4 34.14 33.54 33.47 33.46 35.02 33.14
5 34.26 34.11 33.60 32.10 34.39 33.64
6 33.18 33.58 33.64 32.98 33.73 33.71
7 33.39 33.35 34.08 33.11 32.92 33.18
8 33.44 33.86 34.04 33.60 33.92 32.69
AVG. 33.72 33.66 33.54 33.18 33.22 33.20
HBB RT 80°C 120°C RT 80°C 120°C
1 No Ct No Ct 37.91 No Ct 42.51 34.85
2 No Ct No Ct 38.68 No Ct 41.67 35.48
3 No Ct No Ct 37.48 No Ct No Ct 34.34
4 No Ct No Ct 37.25 No Ct No Ct 34.95
5 No Ct No Ct 37.16 No Ct No Ct 34.9
6 No Ct No Ct 37.88 No Ct No Ct 35.48
7 No Ct No Ct 39.14 No Ct No Ct 35.22
8 No Ct No Ct 36.99 No Ct No Ct 34.99
AVG. 37.80 35.03
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HBB RT 80°C 120°C RT 80°C 120°C
Diluent 2 Diluent 1

HPV18 RT 80°C 120°C RT 80°C 120°C
1 34.55 34.77 34.78 34.37 34.08 34.03

2 33.73 34.12 34.25 34.60 34.33 33.82

3 34.59 33.97 34.00 34.05 33.77 33.44

4 34.47 34.53 33.78 33.78 34.68 33.52

5 34.84 34.87 33.86 34.36 34.17 33.41

6 33.99 33.63 34.82 33.61 33.86 34.74

7 33.77 34.68 34.00 34.05 33.47 33.42

8 33.84 34.24 34.11 34.57 34.79 33.99

AVG. 34.22 34.35 34.20 34.17 34.14 33.80

[0046] Incubation in Diluent 1 at 120°C reduced the Ct value of HPV 16 and HBB by 1.90 and
2.77 respectively when compared with incubation in Diluent 2 at 120°C. Incubation at room
temperature or 80°C in both diluents gave no amplification for HPV16 and HBB. The detection of
spiked HPV 45 and HPV 18 confirmed that the assay itself worked but that HPV16 and HBB
were not detected at lower incubation temperatures, indicating that lysis, extraction or detection
did not occur in these samples.

Example 2. Extraction of HPV DNA from SurePath using different diluents and individual
diluent components.

[0047] Stock patient-derived cells were diluted in SurePath LBC at 12500 cells/ml. Forty-eight
BD Viper sample tubes were prepared. There were eight tubes in each group, with six groups
(a-f) total. In each group 0.85ml of one of the following buffers were added:

1. a. 1M Tris, (pH 9.0) only;
2. b. 0.5M NacCl;

3. ¢. 1% Triton X-100;
4.d.a+b+g;

[0048] Diluted patient cells (0.25ml) were added to each of the 48 sample tubes. After
combining with the samples, the final working buffer concentrations were as follows: 0.77M Tris-
HCI in group a; 0.386M NacCl for group b; 0.77% Triton X-100 in group c; and 0.77M Tris-HCI,
0.386M NaCl, and 0.77% Triton X-100 in group d (the combination of buffers of a, b, and ¢). All
sample tubes were incubated at 120°C for 20min. The samples were then cooled for 25 minutes
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to room temperature. The samples were then loaded onto the BD Viper™ XTR tool and 0.8 ml
was used for extraction as describe above. DNA was eluted from the samples in 400 pl
elution/neutralization buffer. Eluate (20 pl) was mixed with 5 pl of PCR master mix. Twenty
copies/reaction of HPV 18 and HPV 45 plasmid DNA targets were post-spiked into each reaction
as a control to test of PCR inhibition. The real-time PCR assays were used for detection of HPV
16, 18 and 45, and human DNA endogenous control gene HBB.

Table 2

Extraction of HPV DNA from SurePath LBC media using HPV diluents and individual
component buffer
HPV16 1M Tris (a) 0.5M NaCl (b) {1% Triton (c) a+b+c
1 35.27 35.86 34.56 32.43
2 37.07 36.62 36.55 31.03
3 34.27 No Ct 36.68 31.30
4 34.52 No Ct 35.65 30.95
5 No Ct No Ct 34.37 31.62
6 35.90 No Ct 33.71 31.21
7 34.26 No Ct 34.46 31.20
8 34.09 35.66 35.12 30.80
AVG. 35.05 36.05 35.14 31.33
HPV45 1M Tris (a) 0.5M NaCl (b) §1% Triton (c) a+b+c
1 33.47 34.61 34.19 35.22
2 33.76 34.17 33.90 33.39
3 34.01 33.56 34.01 33.69
4 33.80 31.61 34.29 33.98
5 33.01 32.86 33.23 33.57
6 32.59 33.49 33.44 33.43
7 33.37 32.56 33.44 33.05
8 32.75 33.25 35.33 33.92
AVG. 33.35 33.26 33.98 33.78
HBB 1M Tris (a) 0.5M NaCl (b) {1% Triton (c) at+tb+c
1 No Ct No Ct No Ct 42.35
2 No Ct No Ct 44 .25 41.29
3 No Ct No Ct 43.81 40.94
4 No Ct No Ct No Ct 40.38
5 No Ct No Ct No Ct 41.67
6 43.34 No Ct 42.17 40.63
7 4452 No Ct 44.87 41.02
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HBB 1M Tris (a) 0.5M NaCl (b) {1% Triton (c) a+b+c

8 No Ct No Ct No Ct 40.70

AVG. 43.93 43.78 41.12
HPV18 1M Tris (a) 0.5M NaCl (b) {1% Triton(c) i{a+b+c

1 34.99 34.94 34.05 34.34

2 33.94 34.56 33.84 34.18

3 34.80 34.68 34.65 34.27

4 33.97 34.52 33.80 33.74

5 33.95 35.75 33.89 34.25

6 35.17 33.90 34.27 34.35

7 34.39 34.56 34.41 33.64

8 33.87 34.94 34.03 34.32

AVG. 34.38 34.73 34.12 34.14

[0049] HPV types 16, 18 and 45 were detected using d) above with incubation at 120°C. The
other individual diluent components (1M Tris, 0.5 M NaCl and 1% Triton) did not provide for
consistent DNA detection, regardless of HPV Type. Each individual component contributed to
improve DNA extraction. The best result was achieved when components a, b and ¢ were
combined together.

Example 3. Comparison of DNA Extraction from SurePath LBC using Diluent 1 at 120°C
and Diluent 2 with room temperature incubation

[0050] Thirty-six SurePath samples were collected and extracted according to the following two
protocols.

1) The no heat experiment. Thirty-six BD Viper™ sample tubes were prepared by adding
0.85ml of the Diluent 2 described in Example 1. SurePath clinical sample (0.25 ml) was added
into each tube. After combining with the samples, the final working buffer concentrations were as
follows: 0.255M Tris-HCI, 0.0129M NaCl (with a pH of approximately 7.8) for Diluent 2. The
thirty-six tubes were loaded onto the BD Viper™ and 0.8ml) of the sample was used for
extraction. DNA was eluted from the sample in 400 pl elution/neutralization buffer. The eluate
(20 pl) was mixed with 5 pl of PCR master mix. A real-time PCR assay was used to detect for
HPV 16, 18 and 45, and human DNA endogenous control gene HBB.

2) The heat experiment. Thirty-six BD Viper™ sample tubes were prepared to which were
added 0.85ml of the Diluent 1 described in Example 1. SurePath clinical sample (0.25 ml) was
added into each tube. After combining the diluent with the samples, the final working buffer
concentrations were as follows: 0.77M Tris-HCI, 0.386M NaCl, and 0.77% Triton X-100 (with a
pH of approximately 9.0) in Diluent 1. All sample tubes were incubated at 120°C for 20min and
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then cooled for 25min to room temperature. The thirty-six tubes were loaded onto the BD
Viper™ and 0.8ml of the sample was used for extraction. DNA was eluted from the sample in
400 pl elution/neutralization buffer. The eluate (20 pl) was mixed with 5 yl of PCR master mix. A
real-time PCR HPV assays was used to detect for HPV 16, 18 and 45, and human DNA
endogenous control gene HBB. HPV 45 and HPV 18 were not detected.

Table 3

Comparison of DNA Extraction: i) using Diluent 1 with 120°C incubation; and ii)
Diluent 2 at room temperature incubation
HPV16 HBB

No heat Heat No heat Heat ACt
1 No Ct No Ct 25.28 23.97 1.31
2 No Ct No Ct 32.25 28.30 3.95
3 No Ct No Ct 31.78 27.92 3.86
4 No Ct 41.33 34.78 29.83 4.95
5 No Ct No Ct 34.69 29.74 4.95
6 No Ct 41.09 37.51 31.31 6.20
7 No Ct No Ct 32.24 26.82 542
8 No Ct No Ct 31.93 26.88 5.05
9 No Ct No Ct 31.74 28.88 2.86
10 No Ct No Ct 28.88 25.59 3.29
11 No Ct No Ct 29.41 24.93 448
12 No Ct No Ct 35.21 29.66 5.55
13 No Ct No Ct 28.54 25.23 3.31
14 No Ct No Ct 30.66 27.54 3.12
15 No Ct 35.16 32.31 26.86 5.45
16 No Ct No Ct 36.29 29.39 6.90
17 25 21.07 32.54 28.00 4.54
18 No Ct No Ct 35.46 29.89 5.57
19 No Ct 34.90 32.18 29.19 2.99
20 No Ct No Ct 28.83 24.56 4.27
21 No Ct No Ct 31.64 26.72 4.92
22 No Ct No Ct 28.14 24.40 3.74
23 No Ct No Ct 26.67 25.68 0.99
24 No Ct 31.33 29.38 25.09 4.29
25 No Ct No Ct 32.74 31.56 1.18
26 No Ct No Ct 32.91 26.57 6.34
27 No Ct No Ct 32.96 28.30 4.66
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Comparison of DNA Extraction: i) using Diluent 1 with 120°C incubation; and ii)
Diluent 2 at room temperature incubation
HPV16 HBB

No heat Heat No heat Heat ACt
28 No Ct No Ct 35.79 29.64 6.15
29 No Ct No Ct 29.96 27.84 212
30 No Ct No Ct 32.76 28.77 3.99
31 No Ct No Ct 31.37 24.60 6.77
32 No Ct No Ct 32.79 29.07 3.72
33 No Ct 42.28 30.9 27.83 3.07
34 No Ct No Ct 34.58 30.51 4.07
35 No Ct No Ct 36.73 28.06 8.67
36 36.36 32.38 22.78 21.22 1.56

[0051] On average, the heated incubation/Diluent 1 protocol shortened, by 4.29 Ct, the
detection of HBB compared to the protocol using Diluent 2 at room temperature incubation.
Samples that had the Type 16 HPV DNA (all samples are presumed to have the HBB control
DNA whereas not all samples will have HPV of one or more types) exhibited detection with
shortened Ct values and therefore became more detectable when using the protocol with
heated incubation and Diluent 1 compared with using room temperature incubation and Diluent
2.

Example 4. Comparison of DNA Extraction from SurePath and ThinPrep PreservCyt LBC
with or without heat

[0052] Stock patient-derived cells were diluted in one of either SurePath or ThinPrep negative
clinical specimens at 12500 cells/ml. Thirty-two BD Viper™ sample tubes were prepared to
which were added 0.85 ml of Diluent 1. SurePath spiked with patient cells (0.25 ml) was added
to 16 sample tubes and ThinPrep spiked with patient cells (0.25 ml) was added to the other 16
sample tubes. After combining the diluent with the samples, the final working buffer
concentrations were as stated in Example 1. Eight sample tubes from each group were
incubated at room temperature and eight were incubated at 120°C for 20 minutes. The heated
tubes were cooled for 25 minutes to room temperature. The sample tubes were then loaded on
the BD Viper™ platform and 0.8 ml of the samples were used for DNA extraction. The DNA was
then eluted in 400 pl elution/neutralization buffer. The eluate (20 pl) was mixed with 5 ul of PCR
master mix. Twenty copies/reaction of HPV 18 and HPV 45 plasmid DNA targets were post-
spiked into each sample for testing the PCR inhibition. The real-time PCR assays were used for
detection of HPV 16, 18 and 45, and human DNA endogenous control gene HBB.

Table 4
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DNA Extraction from SurePath and ThinPrep PreservCyt LBC with or without heat

HPV16 ThinPrep SurePath
Rep No Heat Heat No Heat Heat
1 31.24 31.99 No Ct 31.64
2 30.89 31.37 No Ct 31.63
3 30.98 31.66 No Ct 32.16
4 31.39 31.58 No Ct 31.71
5 31.02 31.15 No Ct 31.16
6 31.26 31.44 No Ct 31.16
7 31.44 31.16 No Ct 31.48
8 31.85 31.33 No Ct 31.58
Avg. 31.26 31.46 31.57
HPV45 ThinPrep SurePath
Rep No Heat Heat No Heat Heat
1 32.25 32.22 32.67 32.56
2 32.42 32.24 32.06 32.89
3 33.2 33.15 32.54 31.91
4 32.13 32.06 32.44 31.97
5 32.48 33.03 32.19 32.85
6 31.63 33.36 32.47 32.07
7 33.65 32.17 32.69 31.53
8 32.43 32.96 32.6 32.2
Avg. 32.52 32.65 32.46 32.25
HBB ThinPrep SurePath
Rep No Heat Heat No Heat Heat
1 27.73 27.52 33.33 29.02
2 27.99 27.09 33.63 28.88
3 28.08 2717 33.43 29.25
4 28.21 26.89 33.28 28.71
5 28.12 26.98 33.38 28.37
6 27.98 27.04 34.3 28.36
7 27.99 27.02 34.07 28.29
8 28.43 27.38 33.96 27.84
Avg. 28.07 27.14 33.67 28.59
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HPV18 ThinPrep SurePath
Rep No Heat Heat No Heat Heat
1 33.68 33.94 34.97 33.88
2 33.38 33.86 33.87 33.88
3 34.32 34.72 34.84 33.58
4 33.35 34.11 34.22 33.81
5 33.89 34.16 34.55 33.97
6 33.4 32.88 32.96 33.68
7 34.44 34.2 34.02 33.61
8 33.82 341 33.96 34.83
Avg. 33.79 34.00 3417 33.91

[0053] Incubating the specimens at 120°C in Diluent 1 significantly shortened HBB Ct value for
both the ThinPrep and SurePath samples. The reduction (compared to the room temperature
incubation) was 0.93 Ct for the ThinPrep samples and 5.08 Ct for the SurePath samples. Heat
had no statistically significant effect on the detection of HPV16 from ThinPrep, but significantly
improved the detection of HPV16 from SurePath.

Example 5. DNA Extraction from SurePath using Diluent 1 at varied pH, temperature and

time

[0054] The incubation protocol at 114°C for 10 minutes was used in conjunction with Diluent 1
described in Example 1 (i.e. 1M Tris, 0.5M NaCl and 1% Triton x100). Samples with different
pH's (9.0 and 7.8) were used and tested at varied incubation temperatures and times. The
different pHs were also evaluated against Diluent 2 of Example 1 (16.67 mM NaCl and 330 mM
Tris).

[0055] Stock patient-derived cells were diluted in SurePath at a concentration of 12500 cells/ml.
Fifty-six sample tubes were prepared for use in BD Viper XTR™ Platform. There were eight
samples in each of seven groups. Each of the following buffers (0.85ml) was added into one of
the seven groups group:

. a. Diluent 1, pH 9.0 (incubation at 120°C, 20min)
. b. Diluent 1, pH 9.0 (incubation at 120°C, 10min)
c. Diluent 1, pH 9.0 (incubation at 114°C, 20min)
d. Diluent 1, pH 9.0 (incubation at 114°C, 10min)
e. Diluent 1, pH 7.8 (incubation at 120°C, 20min)
. f. Diluent 2, pH 7.8 (incubation at 120°C, 20min)
7. g. Diluent 2, pH 9.0 (incubation at 120°C, 20min)

oo s wN =
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[0056] Aliquots (0.25 ml) of the diluted patient samples were added into each tube of each
group. After combining the diluent with the samples, the final working buffer concentrations are
as set forth in Example 1. Each group was incubated at its specified temperature and time
above. All tubes were then cooled for 25 minutes to room temperature. The tubes were than
loaded onto the BD Viper XTR™ and 0.8ml) was used for DNA extraction from the samples. The
DNA was eluted in 400 pl elution/neutralization buffer. The eluate (20 pl) of each was mixed with
5 pl of PCR master mix. Twenty copies/reaction of HPV 18 and HPV 45 plasmid DNA targets
were post-spiked into each reaction to test for PCR inhibition. The real-time PCR assays were
used for detection of HPV 16, 18 and 45, and human DNA endogenous control gene HBB.

Table 5

DNA Extraction from SurePath using Diluent 1 with different pH and at different
temperature and time

HPV16 Diluent 1 Diluent 1 Diluent 2
120°C 114°C 120°C 120°

pH9,20" {pH9,10" {pH,9,20' {pHY,10" {pH7,8.20' {pH7.8,20" jpH9,20'
1 32.36 33.57 33.4 No Ct 30.79 33.5 35.21
2 31.29 33.24 33.11 No Ct 30.56 32.79 33.11
3 31.18 33.23 34.02 34.84 30.55 33.05 37.78
4 31.31 32.75 32.73 No Ct 30.96 33.48 34.43
5 32.09 31.98 33.92 34.84 30.58 34.9 35.15
6 31.37 32.68 32.69 No Ct 30.67 34.53 34.32
7 30.74 32.31 32.4 No Ct 30.31 34.43 35.81
8 31.91 33.02 32.65 36.58 30.85 33.12 No Ct

Avg. {31.53 32.85 33.12 35.42 30.66 33.73 35.12
HPV45 Diluent 1 Diluent 1 Diluent 2

120°C 114°C 120°C 120°C

pH9,20" {pH9, 10" {pH,9,20' {pH9,10" {pH7.8,20' {pH7.8,20" jpH9,20'
1 33.2 34.66 34.08 341 33.71 34.41 33.97
2 33.35 34.31 33.56 33.71 34.03 34.18 34.5
3 34.32 33.32 33.05 34.5 34.47 33.42 34.92
4 34.56 32.84 33.71 34.28 32.21 33.81 34.09
5 33.22 34.63 34.48 33.43 34.61 33.89 33.72
6 34.11 34.8 34.11 33.98 33.47 34.15 33.99
7 34.65 31 34.45 34.53 34.12 34.47 33.59
8 34.8 34.38 33.98 33.47 32.24 34.23 34.09

Avg. 134.03 33.87 33.93 34.00 33.61 34.07 34.11
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HBB Diluent 1 Diluent 1 Diluent 2
120°C 114°C 120°C 120°C
pH9,20" {pH9,10" {pH,9,20' ipHI,10" {pH7.8, 20' {pH7.8,20" jpH9,20'
1 32.52 36.54 33.5 37.33 31.38 33.61 36.89
2 32.27 34.4 34.54 No Ct 31.23 32.89 35.48
3 31.97 33.51 33.66 36.54 31.23 33.39 36
4 32.42 32.79 33.87 No Ct 31.83 34.63 35.84
5 33.12 32.97 32.88 35.12 31.64 35.88 36.94
6 32.86 34.05 34.01 No Ct 31.42 36.71 36.63
7 31.79 33.53 33.41 37.14 31.33 34.26 No Ct
8 32.79 34.22 34.13 31.23 31.8 34.41 No Ct
Avg. 13247 34.00 33.75 35.47 31.48 34.47 36.30
HPV18 Diluent 1 Diluent 1 Diluent 2
120°C 114°C 120°C 120°C
pH9,20" {pH9,10" {pH,9,20' ipH9,10" {pH7.8, 20' {pH7.8,20" {H9,20'
1 32.2 34.35 35.13 34.31 33.57 33.16 34.19
2 33.16 33.21 32.69 33.33 33.08 34.32 33.96
3 34.08 33.4 33.22 33.1 33.66 33.29 34.91
4 31.86 33.99 33.92 33.15 34.12 33.72 34.48
5 33.14 33.91 33.53 33.36 33.35 32.72 33.18
6 33.46 34.18 33.28 33.27 33.3 33.3 34.49
7 33.37 33.5 33.39 33.42 33.3 34.92 33.51
8 33.46 34.47 35.07 32.68 33.71 34.84 33.35
Avg. 133.09 33.88 33.78 33.33 33.51 33.78 34.01

[0057] The incubation protocol (114°C, 10 minutes) did not yield the degree of detection for
HPV 16 that was obtained when the higher heat protocol was used. However, the same degree
of detection was obtained for the spiked HPV 45 and HPV 18, irrespective of the incubation
protocol that was used. From this it was concluded that the 114 °C protocol provided a lower
degree of DNA extraction than the 120°C incubation protocol. Similarly, incubation at 120°C for
10 minutes was not as effective for extracting HPV 16 DNA as incubation at 120°C for 20
minutes. Extraction and detection of HPV 16 DNA using Diluent 1 at pH 7.8 showed a near 1 Ct
improvement compared to extraction and detection using Diluent 1 with a pH 9.0 (for incubation
at 120°C for 20 minutes). Extraction following incubation at 120°C in Diluent 1 resulted in a
significant reduction in assay variability as measured by the standard deviation in detected PCR
replicates.
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Example 6. Effect of pH on efficacy of Diluent

[0058] Stock patient-derived cells were diluted in SurePath LBC media at 12500 cells/ml. Forty
sample tubes were prepared for the BD Viper XTR™ platform. They were separated into five
groups. Diluent 1 as described in Example 1 (0.85ml) with a different pH was added to the tubes
in each group. The diluents used were:

a. Diluent 1, pH 6.6;
b. Diluent 1, pH 6.7;
c. Diluent 1, pH 7.3;
d. Diluent 1, pH 8.0;
e. Diluent 1, pH 9.0; and
f. Diluent 1, pH 10.0.

ok wWwN =

[0059] The diluted stock patient cells (0.25ml) were added to each tube of each group. Each
group was incubated at 120°C for 20 minutes, and then cooled for 25 minutes to room
temperature. The samples were then loaded on the BD Viper XTR™ and 0.8ml of the samples
was used for extraction. DNA was eluted from the samples in 400 pl elution/neutralization buffer
and the eluate 20 pl was mixed with 5 pl of PCR master mix. Twenty copies of HPV 18 and HPV
45 plasmid DNA targets were post-spiked into each sample to test for PCR inhibition. The real-
time PCR assays were used for detecting HPV 16, 18 and 45, and human DNA endogenous
control gene HBB.

Table 6
Effect of pH on efficacy of Diluent 1
HPV16 Rep pH 6.6 pH 6.7 pH7.3 pH 8.0 pH 9.0 pH 10
1 33.64 33.46 31.47 31.21 33.79 35.68
2 34.06 34.96 31.67 31.36 31.86 34.32
3 34.58 33.10 32.33 31.70 31.99 36.30
4 33.66 33.15 32.40 31.49 31.61 35.73
5 33.46 34.90 32.32 31.85 32.00 34.36
6 34.41 33.14 3212 31.61 31.96 34.51
7 34.66 34.93 32.25 31.58 3212 35.15
8 34.15 34.18 32.27 31.57 32.36 35.83
Avg. 34.08 33.98 32.10 31.55 32.21 35.24
HPV45 Rep pH 6.6 pH 6.7 pH7.3 pH 8.0 pH 9.0 pH 10
1 33.78 32.88 33.38 33.28 34.09 33.35
2 34.56 32.95 34.40 33.41 32.83 33.56
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HPV45Rep |pH6.6 |pH6.7 JpH7.3 {pH80 {pH9.0 {pH10
3 34.08 33.69 34.69 32.9 33.41 33.84

4 33.15 33.45 33.65 34.41 34.11 34.64

5 35.39 33.27 33.59 33.74 33.45 33.70

6 33.21 32.51 35.39 33.77 34.14 34.38

7 34.19 32.77 32.93 33.59 33.49 33.21

8 34.6 33.92 34.24 33.58 34.29 33.89

Avg. 34.12 33.18 34.03 33.59 33.73 33.82

HBB Rep pH6.6 {pH6.7 ipH7.3 {pH80O [pH9.0 ipH10
1 33.21 35.08 33.56 32.84 35.69 38.28

2 35.82 35.28 33.79 33.93 39.51 No Ct

3 35.37 39.87 34.25 33.41 34.29 36.61

4 35.38 35.00 34.23 33.61 34.47 37.64

5 35.64 35.12 34.21 33.96 34.45 37.68

6 35.50 36.04 34.25 33.70 34.80 37.98

7 35.58 35.16 34.70 33.34 34.53 38.37

8 35.80 36.08 34.42 33.56 35.01 40.15

Avg. 35.66 35.33 34.16 33.54 34.72 38.10
HPVI8 Rep |pH6.6 (pH6.7 ipH7.3 {pH80 {pH9.0 {pH10
1 34.18 33.19 34.10 33.69 34.70 33.59

2 33.87 33.36 34.28 34.07 34.78 34.36

3 32.54 34.17 34.01 33.42 34.05 34.17

4 33.42 34.36 34.77 34.02 31.75 34.96

5 34.5 34.64 34.37 33.96 34.51 34.08

6 33.58 33.89 35.73 34.28 33.82 35.70

7 34.22 34.27 34.16 34.31 34.49 33.20

8 34.63 34.83 34.11 35.42 34.33 34.55

Avg. 33.87 34.09 34.44 34.15 34.05 34.33

[0060] Referring to the results in FIGs. 1A-D, the Diluent 1 with a pH in the range of about 7.3-9
provides the best results in terms of the degree of HPV detection from the sample. This
indicates that extraction of DNA from the sample is best when the diluent having a pH in this
range is used. Since the detection of spiked HPV 18 and 45 was basically the same at all pH's
the improvement in detection of HPV16 and HBB is attributed to better DNA extraction obtained
at pH's in range of 7.3 and 9.0.
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Example 7. Comparison of DNA extraction protocols

[0061] Patient-derived cells were harvested and separated into two equal groups. One-half
were stored in ThinPrep and the other half SurePath LBC. Both groups had a concentration of

1.14 x 107 cells/ml. A stock with a cell concentration 2.5 x 104 cells/ml was prepared from the

1.14 x 107 cells/ml stock in SurePath media. This stock was used for the following extraction
protocols. All extraction protocols were followed by DNA extraction using the BD Viper XTR™
platform.

[0062] In the first protocol, eight 226 pl samples of the SurePath stock were spun for 5 minutes
at a force of 13,000g. The resulting supernatant was decanted and resuspended in 1 ml of the
Diluent 2 (described in Example 1) that also contained a proteinase K in a concentration of
2mg/ml. The eight samples were transferred into sample tubes for use with the BD Viper XTR™
platform and incubated at 70°C for 1 hour. This was followed by extraction on the BD Viper
XTR™ platform as described below.

[0063] In the second protocol, eight samples (226 pl) of the SurePath stock were diluted (1:4)
by adding to the samples 774 pl of Diluent 2 that also contained a proteinase K in a
concentration of 2mg/ml. The eight samples were transferred into sample tubes for use with the
BD Viper XTR™ platform and incubated at 70°C for 1 hour. This was followed by extraction on
the BD Viper XTR™ platform as described below.

[0064] In the third protocol, eight samples (250 pl) of the SurePath stock were combined with
850 pl of the diluent 2 (described in Example 1). The eight samples were transferred into sample
tubes for use with the BD Viper XTR™ platform and incubated at 120°C for 20 minutes. This
was followed by extraction on the BD Viper XTR™ platform as described below.

[0065] In the fourth protocol, eight samples (250 pl) of the SurePath stock were combined with
850 pl of Diluent 1 (described in Example 1). The eight samples were transferred into sample
tubes for use with the BD Viper XTR™ platform and incubated at 120°C for 20 minutes. This
was followed by extraction on the BD Viper XTR™ platform as described below.

[0066] For a negative control, eight 850 pl aliquots of Diluent 2 were combined with 250 pl of
clean SurePath media. This was followed by extraction on the BD Viper XTR™ platform as
described below

[0067] All samples were loaded on the BD Viper XTR™ and 0.8ml of the samples was used for
extraction. DNA was eluted from the samples in 400 pl elution/neutralization buffer and the
eluate 20 yl was mixed with 5 pl of PCR master mix. The real-time PCR assays were used for
detecting HPV 16 and human DNA endogenous control gene HBB.

Table 7
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Comparison of the heat treatment and Proteinase K (PK) treatment Protocol
Protocol 1 2 3 4 3
Condition§Spin, PK, No Spin, PK, {120°C in 120°C in Non-target

70°Cin 70°Cin Diluent 2 Diluent 1 controls
Diluent 2 Diluent 2

Target { HBB jHPV16;{ HBB {HPV16§ HBB {HPV16{ HBB {HPV16{HBB{HPV16

No {No Ct
Rep 1 {31.38} 29.49 {No Ct§ 32.85 {32.19§ 29.97 {29.94§ 28.01 {Ct

No {No Ct
Rep 2 {31.38} 29.48 {32.85§ 31.21 {31.30§ 29.35 {29.45§ 27.75 {Ct

No {No Ct
Rep 3 {31.00§ 28.92 §32.26§ 30.40 {31.62} 29.88 {29.83§ 27.96 {Ct

No {No Ct
Rep 4 {30.55§ 28.66 §32.39§ 30.66 {31.01} 29.02 §29.72§ 27.56 {Ct

No {No Ct
Rep 5 {30.12§ 28.37 §32.16§ 30.06 {31.88§{ 29.61 §30.16§ 28.26 {Ct

No {No Ct
Rep 6 {30.68§ 28.86 §32.15§ 30.36 {31.62} 29.49 {29.79§ 27.83 {Ct

No {No Ct
Rep 7 {31.09{ 28.9 {32.26§ 30.15 {31.56}{ 29.51 {29.95§ 28.22 {Ct

No {No Ct
Rep 8 {30.55§ 28.66 {32.26§ 30.23 {31.61}{ 29.32 {30.19§ 28.57 {Ct
Avg. {30.84§ 28.92 §{32.33§ 30.74 {31.60}{ 29.52 {29.88§ 28.02

[0068] Incubation in Diluent 1 at 120°C vyielded the lowest CT values on average for HPV 16.
This indicates that, of the protocols tested, the incubation in Diluent 1 provided for the best
extraction of DNA from the sample. The protocol that used Diluent 2 with incubation at 120°C
yielded a better result than the result from proteinase K incubation at 70°C without spin down.
Specifically, Diluent 1 reduced the average Ct value of HPV 16 by 0.90, 2.72 and 1.5,
respectively, and reduced the average Ct value of HBB by 0.97, 2.45 and 1.72, respectively,
when compared with i) proteinase K treatment (following spin down) at 70°C; ii) proteinase K
treatment (No spin down); and iii) incubation at 120°C in Diluent 2.

Example 8. Extraction from samples spiked with blood

[0069] Pooled SurePath and ThinPrep clinical negative specimens were combined with whole
blood. The samples had 1%, 2%, 5% and 10% (volume of blood per volume of sample). All
samples were incubated at 120°C in Diluent 1 described in Example 1 for 20 minutes. This was
followed by extraction on the BD Viper XTR™ platform using the protocol described in the
previous examples. All samples were loaded on the BD Viper XTR™ and 0.8ml of the samples
was used for extraction. DNA was eluted from the samples in 400 pl elution/neutralization buffer
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and the eluate 20 pl was mixed with 5 pl of PCR master mix. The real-time PCR HPV assay was
used for detecting human DNA endogenous control gene HBB.
Table 8A: Effect of Blood on Assay (SurePath)

Media SurePath

Blood (%) 0 1 2 5 10
1 28.62 28.66 28.97 38.66 No Ct
2 30.02 28.99 29.34 29.76 28.78
3 28.63 28.65 28.63 28.73 28.52
4 28.34 28.43 28.81 28.61 28.28
5 27.92 28.69 28.90 29.10 28.06
6 28.24 28.97 28.67 28.98 28.64
7 28.08 29.13 28.09 28.61 28.76
8 28.48 28.92 29.46 28.15 28.73
Avg. 28.54 28.81 28.86 28.83 28.54
Table 8B: Effect of Blood on Assay (ThinPrep PreservCyt)

Media ThinPrep PreservCyt

Blood (%) 0 1 2 5 10

1 31.99 30.99 31.16 30.75 30.38
2 32.08 31.67 30.28 30.40 29.98
3 31.92 31.62 31.02 30.19 30.34
4 31.65 31.31 31.12 30.20 30.16
5 31.55 31.43 30.79 30.10 30.06
6 31.90 31.04 30.63 30.14 30.49
7 31.31 31.40 30.53 30.29 29.96
8 31.45 31.34 30.85 29.84 29.88
Avg. 31.73 31.35 30.80 30.24 30.16

[0070] The assay was not affected by high concentration of whole blood, a substance often
found in LBC specimens and known inhibitor of PCR reactions. This DNA extraction method
delivers suitable DNA for PCR amplification even with high concentration of whole blood present
in the clinical samples.

Example 9. DNA extraction from Formalin-Fixed. Paraffin-Embedded Tissue slice

[0071] Formalin-fixed, paraffin-embedded cervical biopsy tissue slices were incubated at 120°C
in 2 ml of Diluent 1 described in Example 1 for 25 minutes. The samples were then cooled to
room temperature. After cooling, the samples were subjected to the previously described
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extraction protocol on the BD Viper XTR™" Platform. All samples were loaded on the BD Viper
XTR™ and 0.8ml of the samples was used for extraction. DNA was eluted from the samples in
400 pl elution/neutralization buffer and the eluate 50 yl was added into PCR master dry mix. The
real-time PCR assays were used for detecting HPV subtypes 16, 18, 45, 31, 51, 52, 59, (33, 58,
56, 66), (39, 68, 35) and human DNA endogenous control gene HBB.

Table 9

Viper DNA extraction from Formalin-Fixed, Paraffin-Embedded Tissue slice

Sample ID {Pre-Cancer/ Cancer Beta Globin HPV Result
Pathology Grade Result

DHO727 Squamous Cell Carcinoma Positive HPV 16

DH0847 Squamous Cell Carcinoma Positive HPV 16

DH0848 Poorly differentiated Carcinoma {Positive HPV 18, 52

DH0856 Squamous Cell Carcinoma Positive HPV 18, 31

DHO0867 Cervical Intraepithelial Positive HPV 16
Neoplasia (CIN) Il

DH0869 Cervical Intraepithelial Positive High Risk HPV
Neoplasia (CIN) IlI Negative

DHO0870 Cervical Intraepithelial Negative HPV Indeterminate
Neoplasia (CIN) Il

DHO0873 Cervical Intraepithelial Positive HPV 16
Neoplasia (CIN) Il

DHO0874 Cervical Intraepithelial Positive HPV 16
Neoplasia (CIN) IlI

DHO0880 Cervical Intraepithelial Positive HPV 16
Neoplasia (CIN) Il

DH0892 Squamous Cell Carcinoma Positive HPV 16

DH0896 Squamous Cell Carcinoma Positive HPV (33,58,56,66)

DH0898 Squamous Cell Carcinoma Positive HPV 16, 45

DH09200 Squamous Cell Carcinoma Positive HPV 45

DH0902 Squamous Cell Carcinoma Positive HPV 16

DH0903 Squamous Cell Carcinoma Positive HPV 16

DH0904 Squamous Cell Carcinoma Positive HPV 16

DH0905 Squamous Cell Carcinoma Positive HPV 16, 59

DH0910 Cervical Intraepithelial Positive HPV 16
Neoplasia (CIN) Il

DHO0911 Cervical Intraepithelial Positive HPV 16
Neoplasia (CIN) Il

DH0914 Cervical Intraepithelial Positive HPV 16
Neoplasia (CIN) Il

DH1408 Cervical Intraepithelial Positive HPV 16, 59
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Viper DNA extraction from Formalin-Fixed, Paraffin-Embedded Tissue slice

Sample ID {Pre-Cancer/ Cancer Beta Globin HPV Result
Pathology Grade Result

Neoplasia (CIN) Il

[0072] In 20 of 22 individual samples, some subtype (s) of HPV DNA were successfully
detected. The human endogenous beta-globin gene was detected in 21 of 22 samples. Real-
time PCR and HPV subtype specific primers and beta-globin specific primers for HBB were used.
The beta globin results indicate that there was no obvious PCR inhibition associated with the
current DNA extraction method. The failure to detect beta globin signal in one sample and both
beta globin and HPV signal in a second may have been due to lack of sufficient target cells in
the section processed for DNA extraction.

Example 10. Extraction of HPV DNA from patient-derived cells stored in SurePath and
ThinPrep LBC media using Diluent 1 for direct chemical lysis

[0073] Stock patient-derived cells were diluted in SurePath and Thinprep LBC at 5000 cells/ml.
Sixteen tubes of each sample type had 0.50 ml of the following diluent: 1.5M Tris, 0.386M NaCl
and 1.5% Triton X-100(v/v). The diluent had a pH of 7.9. Diluted patient-derived cells (0.5 ml) in
SurePath and ThinPrep were added into each of the sample tubes with diluent. After combining
with the samples, the final working buffer concentrations were as follows: 0.75M Tris-HCI,
0.193M NaCl, and 0.75% Triton X-100 (v/v) (with a pH of approximately 7.9). The combined
solution was incubated at 120°C for 20 minutes as direct chemical lysis. Following incubation,
the samples were prepared for extraction on the BD Viper™ XTR platform. The extraction
protocol previously describe was used. That is, all samples were loaded on the BD Viper XTR™
and 0.8ml of the samples was used for extraction. Half of the samples were with lysis step
during extraction and half of the samples were not. DNA was eluted from the samples in 400 pl
elution/neutralization buffer and the eluate 20 pl was mixed with 5 pl of PCR master mix. Twenty
copies of HPV 18 and HPV 45 plasmid DNA targets were post-spiked into each sample to test
for PCR inhibition. The real-time PCR assays were used for detecting HPV 16, 18 and 45, and
human DNA endogenous control gene HBB. The results of the assays are provided below.

Table 10

Using pre-warm in diluent as direct chemical lysis followed by DNA Extraction with
and without lysis

HPV16 SurePath ThinPrep

Rep No Lysis Lysis No Lysis Lysis
1 31.77 32.15 31.67 32.06
2 31.83 31.43 32.04 31.68
3 31.55 31.95 31.76 31.93
4 31.76 32.35 31.86 32.00
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Using pre-warm in diluent as direct chemical lysis followed by DNA Extraction with
and without lysis
HPV16 SurePath ThinPrep
Rep No Lysis Lysis No Lysis Lysis
32.05 32.19 31.67 32.36
6 31.73 32.02 31.46 31.55
31.95 31.96 31.64 32.28
8 32.18 32.30 31.85 31.41
Avg. 31.85 32.04 31.74 31.94
HPV45 SurePath ThinPrep
Rep No lysis Lysis No Lysis Lysis
1.00 33.26 32.82 33.12 32.83
2.00 33.10 33.03 32.92 32.61
3.00 32.45 31.90 32.49 33.06
4.00 31.89 32.99 32.40 33.17
5.00 33.47 31.92 32.63 32.13
6.00 33.38 32.66 32.89 31.66
7.00 32.53 32.32 32.04 32.48
8.00 32.98 32.95 32.23 33.47
Avg. 32.88 32.57 32.59 32.69
HBB SurePath ThinPrep
Rep No lysis Lysis No lysis Lysis
1 31.63 32.10 31.50 32.11
2 30.37 31.64 31.16 31.67
3 31.57 31.75 31.24 31.93
4 31.69 31.68 31.48 31.77
5 31.49 31.99 31.06 31.87
6 32.08 31.15 31.45 31.45
7 31.95 31.37 31.50 31.02
8 32.05 32.06 31.94 31.38
Avg. 31.60 31.72 31.42 31.65
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HPV18 SurePath ThinPrep

Rep No lysis Lysis No lysis Lysis
1.00 33.93 34.21 34.17 33.91
2.00 34.06 33.53 33.41 33.20
3.00 33.00 33.05 33.71 33.47
4.00 33.99 33.40 33.64 33.15
5.00 33.77 33.45 30.55 33.40
6.00 33.69 29.50 33.40 32.60
7.00 33.23 32.77 33.65 33.62
8.00 33.57 33.43 33.79 33.58
Avg. 33.66 32.92 33.29 33.37

[0074] The DNA yield for both the extracted DNA (i.e. HPV 16 and HBB) and the spiked DNA
(i.,e. HPV 45 and HPV 18) is about the same for both the lysis and the no lysis during NA
extraction (i.e. direct chemical lysis using one example of the composition and method described
herein. This held true for both ThinPrep (TP) and SurePath (SP) media. This indicates that the
composition and method described herein serves as a direct chemical lysis of the cells in the
sample without need of other enzymatic or chemical lysis steps.

Example 11. Viper DNA extraction capability from patient-derived cells stored in SurePath
LBC media using Diluent for direct chemical lysis

[0075] C33A cells that had been stored in SurePath LBC for a month were diluted to 108, 107,

108, 105, 104, 103, 500, 250, 125, 62.5, 31.25 cells/ml. Four (4) replicates were included in each
concentration. 0.25ml of each concentration of SurePath cell stocks (0.25ml of each
concentration) were mixed with 0.75ml of an HPV diluent (1.0M Tris, 0.257M NaCl, and 1.0%
Triton X-100(v/v); pH of 7.9). Triton X-100(v/v); pH of 7.9). After the diluent was combined with
the samples, the final working concentration of the direct chemical lysis composition was 0.75M
Tris-HCI, 0.193M NaCl, and 0.75% Triton X-100(v/v) (with a pH of approximately 7.9). The
samples in diluent were pre-warmed at 120°C for 20 minutes, and then cooled to room
temperature. These samples (0.8ml) were extracted using the Viper XTR instrument and eluted
in 400pL final volume. DNA eluate (20uL) was mixed with PCR master-mix (5uL) in real-time
PCR to quantitate the copy number of extracted HBB DNA. Purified human genomic DNA was
added to PCR at 100,000, 10,000, 1000, 100, 10, 1 copy/reaction and used for sample DNA
quantification. Extraction efficiency was calculated from the ratio of extracted HBB copies
quantitated by real-time PCR and total HBB copies based on the input cell number.

Table 11
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Viper DNA extraction capability utilizing direct chemical lysis followed by DNA

Extraction

Input Cell Count Extraction Efficiency

2x107 0.440

2x 108 0.322

2x10° 0.526

2x 104 0.809

2x103 0.731

200 0.967

100 0.499

50 0.656

25 0.614

12.5 0.511

6.25 0.345

Avg. 0.584

[0076] The extraction capability from the SurePath Media is illustrated in Table 11 using the
diluent described above. Table 11 indicates that direct chemical lysis followed by DNA extraction
yields greater than 6 logs of linear dynamic range with an average efficiency of 58% using
human cervical carcinoma cell line in SurePath media as a model system.

Example 12. Compatibility of Direct Chemical Lysis HPV Diluent with Enzyme Linked
Immunosorbent Assay(ELISA)Protein Bio-Marker Detection.

[0077] SiHa cells were resuspended at room temperature in HPV diluent at a working

concentration of 6.7 x 108 cells/ml and were used undiluted and serially two-fold in 1% Bovine
Serum Albumin (BSA) in phosphate buffered saline 0.1% Tween. Target antigen was detected in
a standard sandwich enzyme linked immunosorbent assay (ELISA). Target antigen was bound
to the surface of microwell plates using a primary antibody before being detected using a
secondary antibody conjugated with Streptavidin and horseradish peroxidase and a
chemiluminescent substrate. FIG. 2 shows results for each of four target analytes (p16INK4a,
HPV16 E1E4, MCM2 and MCM®6), where the target antigen was readily detected. Antigen
integrity was confirmed by Western immunoblotting for two of the target antigens (MCM2 and
MCMG6) where both the target proteins were found to be full length (approximately 100
Kilodaltons) with no significant degradation products (data not shown). These results
demonstrate that HPV diluent buffer is compatible with the recovery and detection of protein
biomarkers and could be used for primary nucleic acid detection followed by or preceded with
protein bio-marker detection to further improve or refine disease detection.
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Patentkrav

1. Sammensatning omfattende en direkte kemisk lysis-sammensastning i
kombination med en vaeske-baseret cytologiprgve eller en formalin-fikseret,
paraffin-indlejret prgve den direkte kemiske lysis-sammensaetning omfattende:

5 a) en buffersammensaetning omfattende en bufferkomponent og en
metalsaltkomponent, hvor metalsaltkomponenten er valgt fra gruppen
bestaende af natriumchlorid (NaCl), kaliumchlorid (KCl), natriumacetat
(C2H3Na02) og ammoniumsulfat ((NH4)2S04) hvor
bufferkomponentkoncentrationen er i omradet p& 0,2M til 2M og

10 metalsaltkomponentkoncentrationen er i omrédet pa 0,01M til 1M; og

b) et ikke-ionisk overfladebehandlingsmiddel, hvor koncentrationen af det
ikke-ioniske overfladebehandlingsmiddel er i omradet pa 0,01 til 2 procent
(v/v); hvor nar en biologisk pr@ve er lagret i den vaeske-baserede cytologi-
sammensaetning eller den formalin-fikserede, paraffin-indlejrede sammen-
15 satning og kombineret med den direkte kemiske lysis-sammensaetning, er
den direkte kemiske lysis-sammensaetning i stand til at lysere cellerne fra
den biologiske prgve direkte fra den vaeske-baserede cytologi-sammensaet-

ning eller en formalin-fikseret, paraffin-indlejret sammensatning.

20 2. Fremgangsmade til analysering af biologiske prgver lagret i en

prgvelagersammensatning omfattende:

kombinere en biologisk prgve med en kombination af en vaeske-baseret

cytologi-sammensatning eller en formalin-fikseret, paraffin-indlejrede

sammensactning og en direkte kemisk lysis-sammensastning, hvor prgven
25 ikke er centrifugeret fgr kombination med den direkte kemiske lysis-buffer,

og hvor den direkte kemiske lysis-sammensaetning omfatter

a) en buffersammensaetning omfattende en bufferkomponent og en

metalsaltkomponent, hvor metalsaltkomponenten er valgt fra gruppen

bestdende af natriumchlorid (NaCl), kaliumchlorid (KCl), natriumacetat
30 (C2H3Na02) og ammoniumsulfat ((NH4)2504) hvor
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bufferkomponentkoncentrationen er i omradet p& 0,2M til 2M og

metalsaltkomponentkoncentrationen er i omrédet pa 0,01M til 1M; og

b) et ikke-ionisk overfladebehandlingsmiddel hvor koncentrationen af det
ikke-ioniske overfladebehandlingsmiddel er i omradet p& 0,01 til 2 procent

(v/v);

inkubere prgven ved en temperatur der er mindst 80°C i et tidsrum der er

tilstraekkelig til lysere mindst en andel af cellerne i prgven;
ekstrahere et target fra den fjernede andel af prgven; og

analysere target fra den fjernede andel af prgven.

3. Sammensaetningen til analyse ifglge krav 1, eller fremgangsmaden ifglge krav
2, hvor pH’en af den direkte kemiske lysis-sammensaetning er i omrédet pa 6,6 til
10.

4. Sammensatningen til analyse ifglge krav 1, eller fremgangsmaden ifglge krav
2, hvor det ikke-ioniske overfladebehandlingsmiddel er et polyethylenglycol-
baseret ikke-ionisk overfladebehandlingsmiddel.

5. Sammensatningen til analyse ifglge krav 1 eller fremgangsmaden ifglge krav
2, hvor bufferkomponenten er syresaltet af tris(hydroxymethyl)aminomethan og
bufferkomponentkoncentrationen er ca. 0,75M, NaCl-koncentrationen er ca. 0,19M
og polyethylenglycoloctylphenyletherkoncentrationen er ca. 0,75 procent (v/v).

6. Fremgangsmaden ifglge krav 2, hvor targer er en target-nukleinsyre og

analysen er en amplifikationsanalyse for target-nukleinsyren.

7. Fremgangsmaden ifslge krav 2, hvor den biologiske prgve er en blodprgve eller
celler valgt fra gruppen bestaende af vaginalceller, cervicalceller, endocervical-
celler, analceller, exfolierede celler, oralceller, halsceller og peritonealceller.
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8. Fremgangsmaden ifglge krav 2, hvor den vaeske-baserede cytologi-
sammensaetning eller formalin-fikserede, paraffin-indlejrede sammensaetning har
mindst en bestanddel valgt fra gruppen bestdende af formaldehyd, forminsyre,
methanol, ethanol, bufret formalin, EDTA, polypeptider, polyaminosyrer, og
polysaccharider.

9. Fremgangsmaden ifglge krav 2, hvor prgven ikke er separeret fra den vaeske-
baserede cytologi-sammensaetning eller en formalin-fikseret, paraffin-indlejret

sammensaetning fgr trinnene til lysering og ekstraktion.
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