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Use of an agueous composition for dissolving biomolecules from a tissue sample

The present invention relates to the use of an aqueous composition for dissolving biomole-
cules from a tissue sample and to a method of using an aqueous composition for dissolving
biomolecules from a tissue sample. Furthermore, the present invention relates to a system for

preparing a tissue sample of an animal.

Tissue sampling tags are nowadays commonly used for tagging a livestock animal and at the
same time withdrawing a sample from said animal. Such sample is then subsequently ana-
lyzed in the laboratory for the presence or absence of particular genetic traits, pathogens, or
for genotyping said animal. Alternatively, the sample 1s simply kept and stored for tracing the
origin of the animal from which said sample has been taken. Tissue samples may be obtained
by using a tissue sampling tag or a tissue sampling unit, such as a biopsy needle. Tissue sam-
pling tags are commonly known and are also commercially available, for example from the

present applicant, Allflex Europe S.A..

In order to further analyze the sample, 1t 1s necessary to further process it. This 1s typically
done in a laboratory to which the sample is transported after having been obtained from an
animal. WO 99/12475 discloses a sample capsule of an ear tag which contains unspecified
reagents for further processing of the sample. EP 1 088 212 discloses an ear tag which com-
prises a sample recerving container in which material for inactivating a protein part of a tissue

sample 1s contained. As examples for such material for inactivating the protein part of a tissue

sample the following are mentioned: proteinase K, a strongly alkaline solution, a molecular

sieve and other components supporting an inactivation of the protein part in a sample. Ac-
cording to this approach, the tissue sample 1s contained in the tissue sample receiving con-

tainer where its protein part is inactivated. The sample 1s transported to a laboratory where the

“actual analysis of the sample takes place. The procedure as disclosed in the prior art is labori-

ous and time-consuming. It requires multiple work-up steps in the laboratory and eventually

may lead to a total loss of the sample.

The present invention has been made to improve the process according to the prior art. Ac-

cordingly, 1t was an object of the present invention to provide for a methodology allowing a
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faster processing of the tissue samples. It was furthermore an object of the present invention
to provide a methodology that allows to store the tissue sample for longer periods of time
whilst, at the same time, being able to perform a swift analysis of the sample in terms of par-

ticular genetic trades, its genotype, the presence or absence of certain pathogens, such as

BVDYV.

All these objects are solved by the use of an aqueous composition for dissolving biomolecules
selected from nucleic acids, preferably DNA, and proteins, from a tissue sample of an animal
and for subsequent

a) preserving said biomolecules or

b) further processing said biomolecules,

wherein said use comprises the steps:

- sampling a tissue of an animal to produce a tissue sample of said animal and

- immediately after sampling, exposing said tissue sample to an aqueous composition by
contacting said sample with said composition for a defined period of time, said composition
comprising

- a buffer capable of buffering at a pH range from 7 to 9 at 25°C, optionally including a pH-
setting agent, such as an acidifying agent or alkalizing agent,

- adetergent

- asalt at a concentration of 5-10 wt.%

- a chelating agent, and water,

wherein said tissue of an animal is sampled using a tissue sampling tag, preferably ear tag, or
a tissue sampling biopsy needle, and wherein said sample is contacted with said composition
by introducing said sample into said composition, and wherein by exposing said sample to
said composition, biomolecules selected from nucleic acids and proteins, from said tissue
sample become dissolved in said aqueous composition to produce a biomolecule solution,

- using said biomolecule solution for preserving said biomolecules or for further processing
said biomolecules, such as detection of pathogen(s), e. g. BVDV, or genotyping, sequencing,
hybridization analysis, or quantitative real-time PCR, or using said biomolecule solution for

the detection of marker proteins, or marker nucleic acids, drugs, hormones or metabolites,

- optionally using part of said aqueous composition to store said tissue sample for later use.

In one embodiment, said aqueous composition is contained in a suitable container, such con-

tainer preferably forming part of said tissue sampling tag or said tissue sampling biopsy nee-
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dle prior to tissue sampling, wherein such container is, however, a detachable part of said tis-
sue sampling tag or said tissue sampling biopsy needle and, after tissue sampling, may and/or

will be detached therefrom.

In one embodiment, said step of exposing occurs within a time period of 0.1 s to 10 s after

sampling, preferably 0.1 s to 5 s after sampling.

In one embodiment, said aqueous composition also comprises an alkalizing agent, such as an

alkali hydroxide, more preferably NaOH or KOH.

In one embodiment, said salt is NaCl which is present at a concentration of 1M to 2M, preter-

ably 1M to 1.5M, more preferably 1.3M to 1.5M, even more preferably 1.4M.

In one embodiment, said aqueous composition does not contain a proteinase K, preferably no

proteinase at all.

In one embodiment, said detergent in said composition is N-lauroylsarcosine, preferably N-

lauroylsarcosine sodium salt.

In one embodiment, said buffer is Tris and/or said chelating agent is EDTA, preferably EDTA
disodium dihydrate.

In one embodiment, said aqueous composition comprises, preferably consists of the following

components:

Tris 5-20 mM, preferably 10-15 mM

NaOH 5-20 mM, preferably 8-10 mM

N-lauroylsarcosine 2-15 mM, preferably 5-8 mM, more preferably 6-7 mM

sodium salt

EDTA - 2 Na-:2H,0 1-5 mM, preferably 1-3 mM

NaCl 1-3 M, preferably 1-2 M, more preferably 1-1.5 M, more prefer-
ably 1.3-1.5 M,

water,

and, optionally, a dye indicating the presence of biomolecules, preferably nucleic acids.
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In one embodiment, said aqueous composition comprises, preferably consists of the following

components:

Tris 13 mM

NaOH 8.5-8.6 mM, preferably 8.55 mM

EDTA - 2 Na-2H,0 1.9-2.1 mM, preferably 1.99-2 mM

N-lauroylsarcosine 6-7 mM, preferably 6.7-6.9 mM, more preferably 6.8 mM
sodium salt

NaCl 1.35-1.45 M, preferably 1.38-1.42 M, and

water.

In one embodiment, said biomolecule solution is used for further processing of said biomole-
cules, wherein said further processing is a detection of BVDYV in said biomolecule solution
and thus in said tissue sample, wherein, preferably, said detection of BVDYV 1s done via nucle-

ic acid amplification and detection of said amplified nucleic acids or via antibody-based de-

tection of BVDV-proteins, such as ELISA of BVDV-proteins.

The objects of the present invention are also solved by a system for preparing a tissue sample
of an animal for subsequent

a) genotyping said tissue,

b) detection of a pathogen in said tissue, or

c) storing and preserving said tissue sample for later use,

said system comprising a tissue sampling tag, preferably tissue sampling ear tag, or a tissue
sampling biopsy needle, and an aqueous composition for dissolving biomolecules from a tis-
sue sample of an animal, said composition being contained in container, said composition

being as defined above.

In one embodiment, said aqueous composition is contained in a suitable container, such con-
tainer preferably forming part of said tissue sampling tag or said tissue sampling biopsy nee-
dle prior to tissue sampling, wherein such container is, however, a detachable part of said tis-
sue sampling tag or said tissue sampling biopsy needle and, after tissue sampling, may and/or

will be detached therefrom.

The term “system for preparing a tissue sample of an animal”, as used herein, 1s meant to re-
fer to a combination of products which are operably linked with each other. The products that

are included in such system are a tissue sampling tag, preferably a tissue sampling ear tag, or,
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instead of the tissue sampling tag, a tissue sampling biopsy needle, and, operably linked
therewith, an aqueous composition for dissolving biomolecules from a tissue sample 1n ac-
cordance with the present invention. The term “operably linked”, as used herein, may retfer to
a physical connection between the tissue sampling tag or tissue sampling biopsy needle, on
the one hand, and the aqueous composition on the other hand, or 1t may refer to an arrange-
ment, wherein the aqueous composition in accordance with the present invention is provided
such that, after sampling of a tissue sample, such tissue sample may be immediately contacted
with the aqueous composition in accordance with the present invention, without such compo-
sition being in physical contact with the tissue sampling tag or parts thereof. For example, mn
one embodiment, said aqueous composition may be contained in a suitable container, such
container preferably forming part of the tissue sampling tag or of the tissue sampling biopsy
needle or of the system prior to tissue sampling, wherein such container is, however, a de-
tachable part of said tissue sampling tag or said tissue sampling biopsy needle or said system
and, after tissue sampling, may and/or will be detached therefrom. The term “to contact with”,
as used herein in the context of contacting the sample with the composition, may refer to an
activity whereby the tissue sample is brought into physical connection with the aqueous com-
position. Such activity may be rinsing, soaking, imbibing, submersing, bathing, dunking, dip-
ping or fully or partially covering the tissue sample with said aqueous composition. The term
“tissue sampling tag”, as used herein, refers to a device which is capable of providing an ani-
mal with a tag or mark (that remains with, in, on or attached in any other way to the animal)
whilst concurrently therewith obtaining a tissue sample from the animal for subsequent use. A
“tissue sampling unit” or, synonymously, a “tissue sampling biopsy needle”, as used herein, 1s
meant to refer to an instrument by which, for example through a scraping, punching, tearing
or other action, a tissue sample can be obtained from an animal, without, however, attaching a

tag or mark, such as a tag made from plastic, metal or wood, to said animal.

The objects of the present invention are also solved by a method of using an aqueous compo-
sition for dissolving biomolecules selected from nucleic acids, preferably DNA, and proteins,
from a tissue sample of an animal and for subsequent

a) preserving said biomolecules or

b) further processing said biomolecules,

wherein said method comprises the steps:

- sampling a tissue of an animal to produce a tissue sample of said animal and
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- immediately after sampling, exposing said tissue sample to an aqueous composition by con-
tacting said sample with said composition for a defined period of time, said composition
comprising

- a buffer capable of buffering at a pH range from 7 to 9 at 25°C, optionally including a pH-
setting agent, such as an acidifying agent or an alkalizing agent.

- a detergent,

- a salt at a concentration of 5-10 wt.%,

- a chelating agent, and water,

- wherein said tissue of an animal is sampled using a tissue sampling tag, preferably ear tag,
or a tissue sampling biopsy needle, and wherein said sample 1s contacted with said aqueous

composition by introducing said sample into said composition, and wherein by exposing said

~ sample to said aqueous composition, biomolecules selected from nucleic acids and proteins

from said tissue sample become dissolved in said aqueous composition to produce a biomole-
cule solution,

- using said biomolecule solution for preserving said biomolecules or for further processing
said biomolecules, such as detection of pathogen(s), e. g. BVDV, or genotyping, sequencing,
hybridization analysis, or quantitative real-time PCR, or using said biomolecule solution for
the detection of marker proteins, or marker nucleic acids, drugs, hormones or metabolites,

- optionally using said aqueous composition to store said tissue sample for later use.

In one embodiment, said aqueous composition is contained in a suitable container, such con-
tainer preferably forming part of said tissue sampling tag or said tissue sampling biopsy nee-
dle prior to tissue sampling, wherein such container is, however, a detachable part of said tis-
sue sampling tag or said tissue sampling biopsy needle and, after tissue sampling, may and/or

will be detached therefrom.

The present inventors have surprisingly found that it is possible to initiate a processing of a
tissue sample immediately after it has been obtained from an animal, by exposing it immedi-
ately to a suitable aqueous composition according to the present invention. In accordance with
embodiments of the present invention, such suitable aqueous composition is characterized by
high salt concentrations of at least 5-10 wt.% or of at least 1M, the presence of a detergent, a
chelating agent and a buffer. After a tissue sample has been taken from an animal, 1t 1s imme-
diately exposed to an aqueous composition in accordance with the present invention. The term

“i/mmediately”, as used herein, is meant to refer to a period of time which ranges from 0.5
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seconds to 2 minutes, preferably 0.5 seconds to 20 seconds, more preferably 0.5 seconds to 5
seconds. The subsequent exposure time during which the sample 1s exposed to said aqueous
composition may be any period from 5 min to several hours, e. g. 1,2, 3, ... 12, ... 24, ... 48,
.72, ...120, ... 168, ..., 336, ..., 720 hours. The aqueous composition in accordance with
embodiments of the present invention not only assists to store and/or preserve the sample, but
also to dissolve biomolecules selected from nucleic acids and proteins from such sample nto
the composition which can therefore be subsequently used directly without any further work-
up-steps. In accordance with embodiments of the present invention, the aqueous composition
comprises a buffer that is capable of buffering at a pH range from 7 to 9 at 25°C., a detergent,
a salt at a concentration of at least 5-10 wt.% or of at least 1M, a chelating agent and water
and, optionally, a pH-setting agent, such as an acidifying agent or an alkalizing agent. In one
embodiment, the concentration of said salt is in the range of from 5-10 wt.% or from 1M-3M,

preferably 1-2M, more preferably 1-1.5M. Suitable buffers are manifold. A good example is

Tris.

The term “buffer”, as used herein, is meant to refer to the concept of a buffer as understood by
a person skilled in the art. More specifically, it refers to a combination of a weak acid and its
conjugate base or of a weak base and its conjugate acid, which combination, when dissolved
in water is capable of keeping the pH value in a defined range. Such “buffer” may also be
referred to as a “buffer system”. Suitable buffers which may be used in embodiments of the

present invention include, without being limited thereto, TAPS, Bicine, Tris, Tricine, TAPSO,

HEPES, TES, and MOPS.

Without wishing to be bound by any theory, the present inventors believe to have found that
an aqueous composition in accordance with the present invention is capable of taking up bio-
molecules originating from a tissue sample of an animal, upon exposure of said tissue sample
to said aqueous composition. It may be that these biomolecules are leaking out of the tissue
sample due to the mechanical lysis/rupture of some cells in the tissue sample due to the tissue
sampling action, such as punching, tearing or scratching, or it may be that some of the bio-
molecules are released from the tissue sample due to the presence of a detergent in the aque-
ous composition according to the present invention. The “biomolecules”, that become incor-
porated in the aqueous composition according to the present invention, preferably dissolved
therein, may be nucleic acids, proteins or both from said tissue sample. They may also or al-

ternatively be metabolites or foreign substances, such as drugs, that were contained in the
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tissue sample. The “biomolecules” may be biomolecules from the animal from which the tis-
sue sample has been taken, or they may be biomolecules stemming from a pathogen atfecting
the animal. In a preferred embodiment, the biomolecules that are taken up in the aqueous
composition according to the present invention are nucleic acids. In another embodiment,
such biomolecules are proteins. In yet a further embodiment, such biomolecules are a combi-

nation of both nucleic acids and proteins.

“Nucleic acids”, as used herein, are DNA, RNA, or a mixture of both.

As a detergent of said composition, different detergents may be used. Suitable examples 1n-

clude SDS or N-lauroylsarcosine, preferably its sodium salt. There are also many examples
for chelating agents, a suitable one being EDTA, preferably EDTA - 2 Na-2H;0. The mnven-

tors have surprisingly found that the aqueous composition allows to keep the tissue intact as
far as possible for potential future use whilst at the same time facilitating further analysis
work therewith in the laboratory, as the composition dissolves biomolecules originating from
the sample. These biomolecules are present in the aqueous composition at concentrations high
enough to enable a further processing of such (liquid) biomolecule solution in the aqueous
composition. So for example, nucleic acids and/or proteins of the animal as well as a patho-
gen affecting said animal, such as a virus, e.g. BVDV, may be soaked out of the tissue upon
exposure of the sample to the aqueous composition. This may occur as quickly as over a peri-
od of a few minutes, 1. e. when the sample 1s on 1ts way during the transport from the farm to
the laboratory. As used herein, the term “animal” is meant to refer to any livestock or farm

animals, preferably cattle, sheep, pigs, horses and other suitable livestock animals.

The aqueous composition in accordance with embodiments of the present invention 1s also
suitable for preserving the biomolecules dissolved therein. Hence, not only can the aqueous
composition according to embodiments of the present invention serve for immediate further
processing of the biomolecule(s) dissolved therein, but also for long term storage, either of the
tissue sample that is being soaked therein, or of the biomolecules that have been dissolved 1n
the aqueous composition. The inventors have surprisingly found that the biomolecules dis-
solved in said aqueous composition can be stored for extended periods of time therein, such as
several weeks to months. Likewise, a tissue sample may be stored in the aqueous composition

according to the present invention for extended periods of time, such as several weeks to
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months. An exemplary period of such storage of biomolecules or of a tissue sample 1s 1 week

to 12 months, e. g. 2, 3,4 weeks, 1,2, 3,4,5,6,7,8,9, 10, 11 or 12 months.

In one embodiment, the aqueous composition does not contain proteinase K, preferably no
proteinase at all. The inventors have surprisingly found that despite the absence of proteinase
K or, even, any proteinase, it is still possible to obtain nucleic acid concentrations that are
sufficiently high and pure enough for further processing, such as genotyping or the detection

of pathogens, such as BVDV.

In one embodiment, the salt in the aqueous composition according to embodiments of the pre-
sent 1nvention 1s present at high concentrations, preferably at concentrations in the range of

from 1M to 3M, preferably 1M to 2M, more preferably 1-1.5M, more preferably 1.3M to

1.5M, even more preferably around 1.4M. In one embodiment such salt 1s NaCl.

The inventors have surprisingly found that the use of high concentrations of salt in an aqueous
composition in combination with a tissue sampling tag or tissue sampling biopsy needle al-
lows a processing and, if desired, long-term storage/preservation of a tissue sample, without
great difficulties. In particular, the aqueous composition containing high concentrations of salt
in accordance with the present invention.may itself be used for further analysis once a tissue
sample has been exposed thereto. For many downstream processing applications, the presence
of high concentrations of salt do not interfere with the further analysis of the biomolecules
contained 1n such high salt aqueous composition. In those instances where the presence of
high concentrations of salt in the aqueous composition did interfere with subsequent applica-
tions, such concentrations of high salt can easily be removed by a simple desalting step or
dialysis step, without affecting the biomolecular content of the composition. For example,
desalting can easily be achieved by suitable desalting columns which are commercially avail-

able, for example PD-10 desalting columns from GE Healthcare.

Many different detergents may be present in an aqueous composition according to the present
invention. A preferred detergent is N-lauroylsarcosine, preferably its sodium salt. N-
lauroylsarcosine appears to be particularly suitable for a high concentration of salt being pre-
sent in said aqueous composition. In accordance with embodiments of the present invention, a
preferred buffer 1s Tris and a preferred chelating agent 1s EDTA, preferably its disodium di-
hydrate.
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In accordance with the present invention, the aqueous composition in accordance with the
invention may be used for preserving biomolecules or tissue samples for extended periods of
time, and/or for further processing of said biomolecules and/or tissue samples. Such further
processing may be a diagnostic test in respect of genomic DNA of a tissue sample from an
animal which may involve genotyping of such tissue sample, 1. e. a detection of the presence
or absence of particular genetic traits. Such genotyping may include identification of re-
striction fragment length polymorphisms (RFLP), random ampliﬁed polymorphic detection
(RAPD) of genomic DNA, amplified fragment length polymorphism detection (AFLPD),
polymerase chain reaction (PCR), DNA sequencing, allele specific oligonucleotide (ASO)
probes, hybridization to nucleic acid microarrays or beads. The further processing may, in
some embodiments, also or alternatively include the detection of pathogens. Such pathogens
may be viruses, bacteria or eukaryotic single-celled or multicellular organisms, such as para-
sites. Detection of such pathogens may be via their nucleic acids or proteins thereof. Detec-
tion of nucleic acids is done as already described, using appropriate nucleic acid technology,
e. g. suitable amplification/detection methodology, such as hybridization experiments, real-
time PCR, hybridization on a microarray or chip or bead on which appropriate nucleic acid
probes are immobilized etc. Detection of proteins may occur for example via immunosorbent
assays, involving appropriate antibodies. A typical example of such an immunosorbent assay
is an ELISA. Taking BVDYV as an example, it 1s possible to detect the same, by detecting its
respective nucleic acid(s) or specific proteins that are typical thereof. In one embodiment,
detection of the proteins of BVDYV 1s via any protein suitable for such purpose that appears in

the BVDYV, e. g. a protein selected from Npor, the capsid protein, an envelope glycoprotein,
such as ERNS, E1 or E2, non-structural proteins, such as p7, NS2, NS3, NS4A, NS4B etc.

In a further embodiment, the biomolecule solution 1n the aqueous composition according to

the present invention may also be further used for the detection of other agents, such as the
presence or absence of specific markers, the presence or absence of drugs previously or sup-
posedly administered to the animal, the presence or absence of particular hormones and/or the

presence or absence of metabolites in the tissue sample and hence, 1n the animal.

According to one embodiment of the present invention, the use of said aqueous composition
is for the detection of pathogens, in particular BVDYV i1n a tissue sample of an animal. Such

detection may be performed using any suitable means on the biomolecule solution obtained
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from said tissue sample and performing any suitable amplification/detection methodology on
it, such as hybridization experiments, quantitative real-time PCR, hybridization on a micro
array or chip or bead on which appropriate nucleic acid probes are immobilized, flow cytome-
try, immunohistochemistry and other suitable methodologies. Suitable tissue sampling tags or
tissue sampling units/biopsy needles are commercially available from a variety of manufac-
tures, including the present applicant Allflex Europe S.A. The aqueous composition 1n ac-
cordance with the present invention may be included in a suitable container, and any tissue
sample obtained will be exposed to such aqueous composition in such suitable container.
Such suitable container, in one embodiment, may be operably linked with the tissue sampling
tag or tissue sampling biopsy needle or tissue sampling system. For example, the container
may be a detachable part of said tissue sampling tag or tissue sampling biopsy needle or of a
tissue sampling system, such container allowing the immediate introduction of a tissue sam-
ple, after it has been obtained/sampled, into said container, which container may then be de-
tached or disconnected or released or removed from said tissue sampling tag or tissue sam-
pling biopsy needle or from said system, for subsequent further processing or handling or
storing of said tissue sample. During use of the aqueous composition, the tissue sample 1s

exposed to said aqueous composition immediately after sampling as outlined above.
Furthermore, reference 1s made to the figures, wherein

Figure 1 shows the results of an exposure of tissue samples obtained from cattle to an aqueous
composition in accordance with the present invention and subsequent analysis thereof in gel

electrophoresis.

Figure 2 shows the results of an extraction of tissue samples obtained from cattle that had
been kept in an aqueous composition according to the present invention for two weeks (1. e.
sample archiving) wherein the samples were then re-exposed using freshly made aqueous
composition in accordance with example 1 of the present invention, and the resultant solution

of this re-exposure was then analyzed.

As in figure 1, the results of figure 2 are displayed as a photograph of a gel of the nucleic ac-

1ds dissolved.
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Figure 3 shows the results of a gel-clectrophoretic separation of genomic DNA of samples

stored for 12 months in a composition prepared in accordance with Example 1.

Furthermore, reference is made to the following examples which are given to illustrate, not to

limit the present invention.

Examples

Example 1: Aqueous composition in accordance with embodiments of the present inven-

tion

One liter of aqueous composition in accordance with embodiments of the present invention is

produced by mixing the following:

1.576 gram TRIS

0.342 gram NaOH pellets

0.744 gram EDTA.2Na.2H20

2 gram N-Lauroylsarconsine sodium salt
81.82 gram NaC(l

fill to 1 liter with ultra-pure water

in molar concentrations:

Tris MS 121.14 — 1.576g/1 = 13mM

NaOH MW 39.997 —0,342¢g/1 = 8.55mM

EDTA 2 Na 2H,0 MW 372,24 — 0,744g/1 = 1.999mM
N-Lauroylsarcosine sodium salt MW 293,38 —-2g/l = 6.81mM
NaCl MW 58.44 81,82g/1 = 1.4M

make up to 11 with ultra-pure water
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Example 2: Testing of aqueous composition according to example 1 with Allflex’ tissue

sample tag (TST) and tissue sample unit (TSU)

Tissue sampling tags (TST) and tissue sampling units (I'SU) are commercially available from

the present applicant, Allflex Europe S.A.

The aim of the study in this Example is to test if Allflex’ Tissue Sample Tag (TST) and Tis-
sue Sample Unit (TSU) (= tissue sampling biopsy needle) are capable of yielding sufficient
DNA for BeadChip (Illumina Inc., San Diego, CA, USA) analysis by using only the aqueous

composition of example 1 the sample is preserved in, instead of the tissue sample 1tself.

Material and methods
Six intact ears were received from the slaughterhouse for testing. All samples were punched
several times and positive and negative controls were included to confirm test results. Both

the TST and TSU were part of the study and tested independently.

Aliquots of the composition according to the present invention (Example 1) were taken from

the samples after 0, 3, 19, 24, 48, 72, 168, 336, 720 hours. To test the stability of the composi-

tion, a replenishment study was performed where five weeks in a row new aqueous composi-

tion was added to 6 samples, discarding the remaining buffer in the tube.

All samples were tested on the GGP LD Bovine BeadChip (GeneSeek, Lincoln, NE, USA).
Generated call rates were used to determine the'quality of the data. A call rate of > 0.85 1is

accepted as a valid test result.

Results
In total 156 samples were successfully genotyped. Three samples did not meet the criterion of
yielding a call rate > 0.85. Samples were not retested. On average, the observed call rate,

leaving out the failed samples, was 0.985.

The results from the stability study give an average call rate of 0.993 for the TSU system and
0.953 for the TST samples. The replenishment study revealed a slight drop in the call rate
after replenishing the composition for the fourth time for the TSU as well as the TST samples.

However, all samples still meet the inclusion criteria of a call rate of > 0.85.
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Conclusion

- 14 -

This study shows that using an aqueous composition in accordance with the present invention

in the Allflex’ sampling Tissue Sampling Technology (TSU and TST) as a source for DNA

can be used in practice for successful Illumina BeadChip genotyping. Both systems, TSU as

well as TST, yield comparable call rates when used for [llumina analysis.

There were no significant differences noticeable between samples analyzed after 0 — 720

hours. Directly after the ears are sampled, the aqueous composition of the present invention

can be used for downstream applications. This makes the system greatly applicable for direct

genetic trait and

disease testing.

Example 3: Nucleic acid extraction, archiving and genotyping trial

The aqueous composition in accordance with the present invention was assessed in terms of

its suitability for dissolution and/or extraction and/or preservation of nucleic acids from tissue

samples. A selection of tissue samples obtained from cattle using an Allflex tissue sampling

unit (= tissue se

accordance with

mpling biopsy needle) (TSU) were exposed to the aqueous composition in

example 1 (“TSU Buffer”) by placing the respective tissue sample into such

composition immediately after sampling. The following results were obtained:

Case Sample Treatment QUBIT conc Nanodrop conc. Nanodrop
Number | ng/pl ng/pl A260/280
470003 3954 TSU Buffer only 5.09 22.66 1.87
470004 3970 TSU Buffer only 6.7 34 2.06
470005 3971 TSU Buffer only 6.81 32.31 1.92
470006 3995 TSU Buffer only 7.99 98.99 1.67
470007 4208 TSU Buffer only 6.24 33.93 1.82
470008 4214 TSU Buffer only 9.44 54.02 1.79
470000 | 4247 TSU Buffer only 12.4 5311 1.85

Average 7.81 41.29 1.85
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[t can be seen from the table and figure 1 that sufficiently high concentrations of nucleic acid
are obtained. “Qubit conc.” refers to a concentration of nucleic acid as determined by using
Qubit® quantitation (Thermo Fisher Scientific). The results of the exposure can also be seen
in the enclosed figure 1 which clearly shows a band of (genomic) nucleic acid for the samples

on a gel. (M = marker DNA). Numbers above the lanes indicate sample numbers.

Furthermore, a selection of tissue samples obtained using a tissue sampling unit (TSU) were
stored 1n an aqueous composition according to example 1 for a period of two weeks. Thereai-
ter the composition was exchanged and these tissues were then re-exposed to freshly made
composition according to example 1. The results of such re-exposure can be summarized in

the following table and figure 2:

Case Sample Treatment QUBIT  conc Nanodrop conc [Nanodrop
Number A260/280
ng/pl ng/pl

470010 (3954 TSU Buffer only 15.59 1.72
470011 3970 TSU Buffer only 15.75 2.25
470012 (3971 TSU Buffer only 24.72 | 2.05
470013 13995 TSU Buffer only 94.9 1.47
470014 4208 TSU Buffer only 37.57 1.79
470015 4214 TSU Buffer only 45.3 1.59
470016 |4247 TSU Buffer only 17.27 1.72
Average 35.87 1.80

Hence, it is clear from these data that an aqueous composition in accordance with the present
invention not only is suitable to dissolve nucleic acids from a sample immediately after sam-
pling but also to store a tissue sample therein and subsequently use such sample for turther re-

exposure in fresh aqueous composition of the present invention.

Example 4: Long-term storage of tissue samples in aqueous composition according to

the present invention

100 ear punch samples were collected from both ears of freshly slaughtered cattle, using an
Allflex forceps system and an Allflex tissue sampling biopsy needle (TSU). Samples were
stamped into plastic recipients filled with an aqueous composition according to Example 1.
Such aqueous composition in accordance with the present invention 1s also sometimes: re-

ferred to 1 this Example 4 as “Liquid D or “preservative agent Liquid D” (see further be-
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low). Collection of the samples, labeling of the sample containers, and immediate shipping

per courier services were carried out by Allflex. One day later, the samples reached the La-

boratory in optically impeccable condition. Upon receipt, these samples were sorted as re-

flected by the sample labeling and information in Table 1 and were stored in darkness in the

aqueous composition of Example 1.

Table 1: Overview of sampie labeling and of sample storage.

Preservation Duration of storage
g months 3 months & months 9 months 12 months
Liquid D 24°C D181-D1035 P201-D205 3301-D308 D401-D405 D501-DA03
4°C D166-D110 D206-D210 D306-D310 D406-12410 D506-D516
-20°C D1ii1-D115 D211-D213 D311-D3185 D41i-D415 D511-D515

As Table 1 reflects, the first round of preparation and examination of 5 samples was pro-
cessed the day after receipt of the samples (Time-Table “0-Months”), all subsequent examina-

tions occurred after 3-months intervals (Time-Table “3, 6, 9, and 12 Months”).

Extraction of DNA from tissue samples and Determination of Quality and Quanti

All lab routines and examinations occurred according to standardized protocols.

Five samples were removed from the storage containers (24°C, 4°C, -20°C) about 30 minutes
prior to extracting the DNA and equilibrated at room temperature. In general, one fraction of

cach ear punch sample (about 1/3) was used for DNA extraction.

[solation of genomic DNA from the tissue samples followed a traditional protocol under

moderate lysis conditions using NaOH and/or proteinase lysis. The isolated DNA was solubil-

1zed in 100ul Tris butier (10mM).

Quantity of Applied Sample Material

At the beginning of the project, two variants of sample quantity for lab routine were com-

pared.
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Variant 1 made use of whole ear punch samples, Variant 2 was based on a fraction of the ear
punch sample (about one third of ear punch samples). This comparison appeared important,
due to the imperative that processing of the samples during routine procedures has to be un-
failingly continuous and reproducible. It is concetvable that the totality of the ear punch sam-
ples can be implemented at once and thus processed faster, concurrently holding DNA con-
centration within a narrower concentration range, thereby excluding subjective effects. As
opposed to that, during routine procedure used in this example, only a fraction of the original

probe was used so as to hold on to a backup.

Photometric Assessment of Concentration and Purity of DNA

All samples were measured by Nanodrop photometrics. Each sample showed a clean spec-
trum of DNA with an absorption maximum at 260 nm and sparse impurity induced by protein,
solvent, and salt (230 nm, 280 nm). Table 2 gives an overview of the Nanodrop values for

quantity Variant 2, time table ,,0 months* under the two storage variety conditions.

Table 2: Photomeric Determination of DNA Concentration and Purity — 0 months storage

‘ nreservative acent Lig B

Sample ID | neful | 260/280 | 260/230
D101 181.9 2.21 2.35
D102 240.9 2,10 2.10
D103 179.1 2.16 1,40
24°C D104 320.6 1,98 1,44
D10 323.1 1,99 1,49
MW 249,1 2,09 1,76
STDV 70,8 0,10 0,44
D106 282.3 2.03 1.97
3107 83.3 2.62 0.69
D108 238.7 2,01 1.07
4°C [D109 2957 2,03 2.03
D110 288.6 2.03 1,88
MW 237.7 2.14 1.53
STDV 89,1 0,27 0,61
D11l 288.7 1,98 1,80
D112 287.0 2,58 222
D113 315.8 2,00 1,62
20°C [D114 55,5 4,12 1,76
D115 280.7 1,86 1.76
MW 45,5 2,51 1,83
STDV 1071 0,94 0.23
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DNA concentration for Quantity Variant 1 using whole ear punch samples ranged from 191 —
829 ng/pul (data not shown) and for Quantity Variant 2 using about 1/3 of ear punch samples
ranged from 55 — 323 ng/pl. This shows significantly higher yield in DNA using all samples
5  but also a higher spreading of measurement values. Therefore it was decided to use only a

sample fraction (1/3) for all further analyses.

Tables 3 to 6 show the corresponding data after 3, 6, 9, and 12 months of storage of the tissue

samples. Each sample generated a sufficient quantity of genomic DNA. Concentration of

10 DNA showed the following ranges: 59 - 213 ng/pl (3 months), 204 — 663 ng/pl (6 months), 98
— 524 ng/ul (9 months), and 70 — 654 ng/ul (12 months) respectively.

Table 3: Photomeric Determination of DNA Concentration and Purity — 3 months storage

preservative agent Lig B

Sample ID | neml | 2607280 | 260/230
D201 109.65 1.87 1.19
D202 118.36 1.85 0,81
5400 [D203 58.9 1.9 1.58
D204 182.7 1.86 1.2
D205 204.0 1.86 1.16
MW 134.7 1.87 1.19
STDV 58.6 0.02 .27
D206 185.2 1.84 0,98
D207 213.4 1.77 1.03
D208 133.1 1.88 0.96
4°C D209 117.38 1.82 0.86
D210 142.5 1.85 0.89
: 158.3 1,83 9,94
39,7 6,04 .07
173.7 1.87 1.06

174.3 1.85 1

107.74 1.84 0,86
127.19 1.85 0,88
177.2 1.9 1.4
152,0 1,86 1,04
15 32.3 0.02 9,22
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Table 4: Photomeric Determination of DNA Concentration and Purity — 6 months storage

preservative agent Lig D ‘
Sample ID| ngrul | 260/280 | 260/230 |
D301 259.9 1.80 1.80 |
D302 594.6 1.80 1.92 |
D303 472.6 1.71 1.50
24°C | D304 508.2 1.80 1.77
D303 398.2 1.79 1.83
MW 446.7 1.78 £.76
STDV 126.1 0.04 0.16
D306 592.7 1.76 1.63
D307 £62.7 1.78 1.47
D308 549.2 1.77 1.76 |
4°C | D309 271.1 1.68 1.33
D310 213.0 1.66 1.16 I
MW 457.7 1.73 1,47 |
STDV 202.0 0.06 0.24 |
D311 271.4 1.76 1.44 |
D312 334.5 1.76 1.53
D313 204.3 1.75 1.31
-20°C | D314 £55.3 1.88 1.73
D315 272.4 1.84 1.47
MW 347.6 1.80 1.50
STDV 178.1 0.06 0.15

Table 5: Photomeric Determination of DNA Concentration and Purity — 9 months storage

preservafive agent Lig D
Sample ID | ngful | 2607280 | 260/230 |
D401 152.8 1.98 239 |
3402 3246 1,89 221 |
D4G3 4458 1.86 2,08 |
24°C D404 330,7 1.90 2.26
D405 984 2.01 1.40
MW 2765 1,93 2,07
STDV 142.1 0,06 0,39
DA4AGS 505.9 1.83 2.01
D407 363,0 1,79 1,42
D408 283.3 1,83 1.87
4°C  D40Y 150,2 1,97 2.20
D410 125.3 1,97 1,80
MW 285.6 1,88 1.86
STDV 1570 0,09 0,29
411 2481 1,96 2.13
D412 320.3 1.88 2.04
D413 312.7 1.84 1.49
20°C D44 311.3 1.87 2.02
415 5243 1.84 1.98
MW 343.4 1.88 1,93
STDV 1053 | 0,05 0,25
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Table 6: Photomeric Determination of DNA Concentration and Purity — 12 months storage

preservafive agent 1ig b
Sample [D ng/ul | 260230 | 260:230
D301 2343 i,84 1,75
1 D302 1640 1.81 1,86
D303 212.9 1,66 1,32
24°C | D304 239.1 i,78 1,84
D505 202.6 1,77 1,73
MW 210.6 1,77 1,70
STDVY 30,1 8,07 1,22
D506 2457 1,69 1.24
D507 633.5 1,758 1,39
D30 82,5 1,76 1,20
4°C L2309 70.1 1,84 i,24
D316 276.1 1,72 1.40
MW 265.6 | 1,29
STDV 236.0 3,06 {},09
511 479.6 1,78 1,87
D512 649 4 1,73 1,40
D513 2039 1,78 1,54
~20°C | D514 367.9 1,72 1.51
D315 A37.4 1,74 1,98
MW 467.56 1.74 1,58
STDV 168.8 8.02 0,18

The samples obtained, after 0. 3, 6, 9 and 12 months were processed (i.e. lysed) as described
above, and were gel-electrophoretically separated and analyzed. Exemplary results of such
gel-electrophoretic analysis are shown in figure 3 which shows the gel-electrophoretic separa-
tion of genomic DNA for samples that had been stored for 12 months in an aqueous composi-
tion of the present invention. It becomes clear that these samples show a clearly observable
high-molecular DNA band, indicating genomic DNA which leads to the conclusion that sam-
ples storage in any of the tested storage variants yielded very good DNA quality for subse-
quent molecular-genetic diagnostics even after a storage length of 12 months. Hence, the
aqueous composition according to the present invention is also suitable for long term storage

of tissue samples, which can then be used, after storage, for subsequent further processing and

analysis.

The feature of the present invention disclosed in the specification, the claims and/or in the
accompanying drawings, may, both separately, and any combination thereof, be material for

realizing the mvention in various forms thereof.
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Claims

1. Use of an aqueous composition for dissolving biomolecules selected from nucleic acids,

preferably DNA, and proteins, from a tissue sample of an animal and for subsequent

a) preserving said biomolecules or

b) further processing said biomolecules,

wherein said use comprises the steps:

- sampling a tissue of an animal to produce a tissue sample of said animal and

- 1mmediately after sampling, exposing said tissue sample to an aqueous composition

by contacting said sample with said composition for a defined period of time, said

composition comprising

a buffer capable of butfering at a pH range from 7 to 9 at 25°C, optionally includ-
ing a pH-setting agent, such as an acidifying agent or alkalizing agent,

a detergent

a salt at a concentration of 5-10 wt.%

a chelating agent, and water,

- wherein said tissue of an animal 1s sampled using a tissue sampling tag, preferably

ear tag, or a tissue sampling biopsy needle, and wherein said sample 1s contacted

with said composition by introducing said sample into said composition, and wherein

by exposing said sample to said composition, biomolecules selected from nucleic ac-

ids and proteins, from said tissue sample become dissolved in said aqueous composi-

tion to produce a biomolecule solution,

- using said biomolecule solution for preserving said biomolecules or for further pro-

cessing said biomolecules, such as detection of pathogen(s), e. g. BVDV, or genotyp-

ing, sequencing, hybridization analysis, or quantitative real-time PCR, or using said

biomolecule solution for the detection of marker proteins, or marker nucleic acids,

drugs, hormones or metabolites,

- optionally using said aqueous composition to store said tissue sample for later use.

2. Use according to claim 1, wherein said salt 1s NaCl which 1s present at a concentration of

1M to 2M, preferably 1M to 1.5M, more preferably 1.3M to 1.5M, even more preferably

1.4M.
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Use according to any of claims 1-2, wherein said aqueous composition does not contain a

proteinase K, preferably no proteinase at all.

The use according to any of the foregoing claims, wherein said detergent in said composi-

tion 1s N-lauroylsarcosine, preferably N-lauroylsarcosine sodium salt.

The use according to any of the foregoing claims, wherein said buffer is Tris, and/or said
chelating agent is EDTA, preferably EDTA disodium dihydrate, and/or said pH-setting
agent 1s an alkali hydroxide, e.g. NaOH or KOH.

The use according to any of the foregoing claims, wherein said aqueous composition
comprises, preferably consists of the following components:
Tris 5-20 mM, preterably 10-15 mM

NaOH 5-20 mM, preferably 8-10 mM

N-lauroylsarcosine 2-15 mM, preferably 5-8 mM, more preferably 6-7 mM
sodium salt

EDTA - 2 Na-2H,0 1-5 mM, preferably 1-3 mM |

Na(Cl 1-3 M, preferably 1-2 M, more preferably 1-1.5 M, more prefer-
ably 1.3-1.5 M,

water,

and, optionally, a dye indicating the presence of biomolecules, preferably nucleic acids.

Use according to any of the foregoing claims, wherein said aqueous composition com-

prises, preferably consists of the following components:
Tris 13 mM
NaOH 8.5-8.6 mM, preferably 8.55 mM

EDTA - 2 Na-2H,0 1.9-2.1 mM, preferably 1.99-2 mM

N-lauroylsarcosine 6-7 mM, preferably 6.7-6.9 mM, more preferably 6.8 mM
sodium salt

NaCl 1.35-1.45 M, preferably 1.38-1.42 M, and

water.
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Use according to any of the foregoing claims, wherein said biomolecule solution 1s used
for further processing of said biomolecules, wherein said further processing 1s a detection
of BVDYV in said biomolecule solution and thus in said tissue sample, wherein, prefera-
bly, said detection of BVDYV is done via nucleic acid amplification and detection of said

amplified nucleic acids or via antibody-based detection of BVDV-proteins, such as

ELISA of BVDV-proteins.

A system for preparing a tissue sample of an animal for subsequent

a) genotyping said tissue,

b) detection of a pathogen 1in said tissue, or

c) storing and preserving said tissue sample for later use,

said system comprising a tissue sampling tag, preferably tissue sampling ear tag, or a
tissue sampling biopsy needle, and an aqueous composition for dissolving biomolecules

from a tissue sample of an animal, said composition being contained in a container, said

composition being as defined 1n any of claims 1-7.
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