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Description

[Technical Field]

[0001] The present invention relates to a genetic marker for determining meat quality traits of pigs and use thereof,
and specifically, a genetic marker for determining meat quality traits of pigs, containing a polynucleotide consisting of 5
to 300 consecutive nucleotides containing the nucleotides from the 1524th to the 1527th positions in the polynucleotide
of SEQ ID NO: 1, or a complementary polynucleotide thereto, a composition for determining meat quality traits of pigs
containing an agent capable of detecting the genetic marker, a composition for determining Korean native pigs, a kit, a
microarray, a method for determining meat quality traits of pigs, and a method for determining meat quality traits of
Korean native pigs.

[Background Art]

[0002] There are about 200 breeds of pigs worldwide. Among them, European breeds account for about 33% and
Asian breeds account for about 30%. These pig breeds can be easily distinguished based on phenotypic differences
such as hair color, size, body shape, etc. However, in the case of lean meat, color, water-holding capacity, shearing
force, etc., they vary with time and thus it is difficult even for specialists as well as ordinary people to distinguish pig
breeds by the naked eye based on the meat of pigs. Recently, many efforts have been made to improve the quality of
pig meat. Pigs are now being bred in Korea under certain standards or management using a scientific system, and
Korean native pigs obtained as such are branded, and various brands of pig meat are already commercially available.
[0003] As part of this study, active studies are being conducted in the direction of discovering and developing methods
to identify the breeds of pork meat using various DNA analysis methods. For example, Korean Patent Application
Publication No. 10-2004-0039059 discloses a genetic detection method for selecting pigs with excellent phenotypic traits
using specific DNA markers related to average daily gain, backfat thickness, and meat quality of pigs, and Korean Patent
Application Publication No. 10-2007-0113336 discloses a DNA marker for detecting the increase in the number of pig
muscle cells using single nucleotide polymorphism (SNP) by the difference in a single nucleotide sequence in the 5’
promoter region of myogenin gene, which is known to be involved in myogenesis of pigs. However, the method for
accurately determining the level of meat quality traits of pigs has not yet been developed, and additionally, the method
for determining the level of meat quality of pigs using MYH3 gene has not been developed.
[0004] Under these circumstances, the present inventors have made efforts to develop a method for determining the
quality of pork meat through genetic traits. As a result, they have confirmed that MYH3 gene is a gene capable of
determining the meat quality of pigs and that it is possible to easily determine the meat quality of pigs determined
genetically using the same, thereby completing the present invention.

[Disclosure]

[Technical Problem]

[0005] An object of the present invention is to provide the use of a genetic marker for determining meat quality traits
of pigs, containing a polynucleotide consisting of 5 to 300 consecutive nucleotides containing the nucleotides from the
1524th to the 1527th positions in the polynucleotide of SEQ ID NO: 1, or a polynucleotide complementary thereto.
[0006] Another object of the present invention is to provide the use of a composition for determining meat quality traits
of pigs, containing an agent capable of detecting the genetic marker.
[0007] Still another object of the present invention is to provide the use of a kit for determining meat quality traits of
pigs containing the composition.
[0008] Still another object of the present invention is to provide the use of a DNA microarray for determining meat
quality traits of pigs containing the genetic marker.
[0009] Still another object of the present invention is to provide a method for determining meat quality traits of pigs,
including: (a) amplifying the genetic marker from the DNA of a sample isolated from a subject; and (b) identifying the
nucleotide sequence of the amplified product of step (a).
[0010] Still another object of the present invention is to provide the use of a composition for determining Korean native
pigs, containing an agent capable of detecting the genetic marker.
[0011] Still another object of the present invention is to provide a method for determining meat quality traits of Korean
native pigs, including: (a) amplifying the genetic marker from the DNA of a sample isolated from a subject; and (b)
determining the nucleotide sequence of the amplified product of step (a).
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[Technical Solution]

[0012] To achieve the above objects, an aspect of the present invention provides the use of a genetic marker for
determining meat quality traits of pigs, containing a polynucleotide consisting of 5 to 300 consecutive nucleotides con-
taining the nucleotides from the 1524th to the 1527th positions in the polynucleotide of SEQ ID NO: 1, or a polynucleotide
complementary thereto.
[0013] In the present invention, it was confirmed that the meat quality traits of pigs (i.e., the intramuscular fat content
and degree of redness) can be determined by MYH3 gene, and that there is a genetic variation in MYH3 gene between
Korean native pigs and foreign pigs, and thus, the detection of a marker for MYH3 gene including the genetic variation
will not only be able to determine the quality traits of pork meat, but also will be able to distinguish between the foreign
pigs and Korean native pigs, thereby completing the present invention.
[0014] As used herein, the term "genetic marker" refers to a short DNA sequence used to identify genetic diversity
caused by mutations or modifications in genetic loci.
[0015] For the purpose of the present invention, the genetic marker may refer to a gene in which a nucleotide variation
occurs between pig species.
[0016] As used herein, the term "polynucleotide of SEQ ID NO: 1" refers to MYH3 gene. The term "MYH3 gene" refers
to a gene encoding myosin heavy chain 3, one of the heavy chain proteins contained in the myosin that constitutes the
muscle of an animal and the nucleotide sequence thereof can be obtained from a known database such as NCBI’s
GenBank (GenBank Accession No. KX549312), etc. In a specific embodiment, the gene may be a gene derived from
pigs, but is not limited thereto.
[0017] The genetic marker of the present invention may be consecutive nucleotides of ACGT including the nucleotides
from the 1524th to the 1527th positions in the polynucleotide of SEQ ID NO: 1, but is not limited thereto.
[0018] Additionally, the genetic marker may also include a polynucleotide which consists of 5 to 300 consecutive
nucleotides, specifically 5 to 280 consecutive nucleotides, and more specifically 5 to 260 consecutive nucleotides,
including the above nucleotides or a polynucleotide complementary thereto, but is not limited thereto.
[0019] As used herein, the term "meat quality traits" refers to a breed of phenotypic traits that represent the status of
slaughtered pigs, excluding bones thereof, but may be intramuscular fat content, meat color, water-holding capacity,
shearing force, etc., and more specifically, intramuscular fat content or meat color, but the phenotypic traits are not
particularly limited thereto. Intramuscular fat content means the amount of fat contained in muscles and meat color
means the color of meat identified by the naked eye, water-holding capacity is the ability of the livestock meat to maintain
moisture, and shearing force means the toughness when tearing meat. In general, the meat quality is determined to be
excellent as intramuscular fat content becomes high, meat color becomes red, and water-holding capacity or shearing
force becomes low.
[0020] In the present invention, if the marker is detected in the pork, it may be determined that the intramuscular fat
content of the given pork meat is high and the redness of meat color is increased compared to when the marker is not
detected.
[0021] In a specific embodiment of the present invention, QTL analysis and linkage and linkage disequilibrium (LALD)
mapping with regard to pig meat quality traits were performed on the offspring of pigs obtained by hybridization between
Jeju native pigs with Landrace or Duroc pigs, and as a result, it was confirmed that the gene associated with the meat
quality traits of pigs is MYH3 gene present in the 12th chromosome (FIGs. 2 to 4).
[0022] Additionally, as a result of the genotype analysis of MYH3 gene, it was confirmed that there is a genetic variation
in the nucleotide sequence of MYH3 gene (QTN: i.e., MYH3-1805-1810delGGACTG) between Landrace (foreign pigs)
and native pigs and foreign pigs (FIG. 11). Additionally, as a result of the cleavage of the causative nucleotide genetic
variation by HpyCH4IV, a restriction enzyme, it was confirmed that the two different pig species have different gene
cleavage patterns (FIG. 12).
[0023] This suggests that the genetic marker of the present invention can not only distinguish between foreign pigs
and native pigs but also determine meat quality traits of pigs according to the distinction of species. Accordingly, it is
expected that the level of meat quality traits can be accurately determined using the genetic marker of the present
invention, and the genetic marker was first identified by the present inventors.
[0024] Another aspect of the present invention provides the use of a composition for determining meat quality traits
of pigs, which contains an agent capable of detecting the genetic marker.
[0025] As used herein, the term "agent capable of detecting a genetic marker" refers to an agent that can bind to the
genetic marker of the present invention and thereby recognize or amplify the genetic marker, and in a specific embodiment,
may refer to a primer or probe that can specifically bind to the genetic marker.
[0026] As used herein, the term "probe" refers to a nucleic acid fragment, which can specifically bind to mRNA, labeled
with RNA, DNA, etc., corresponding to a few nucleotides at the shortest to a few hundred nucleotides at the longest.
The probe may be prepared in the form of an oligonucleotide probe, a single-stranded DNA probe, a double-stranded
DNA probe, an RNA probe, etc.
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[0027] In the present invention, the probe that binds to and recognizes a genetic marker includes a sequence com-
plementary to the polynucleotide sequence including the genetic marker, and may be in the form of DNA, RNA, or a
DNA-RNA hybrid, but the probe is not limited thereto. Additionally, the probe may be additionally labeled with a fluorescent
marker, a radiolabel, etc., to the 5’ end or 3’ end of the probe so that the probe can be recognized by the naked eye.
[0028] As used herein, the term "primer" refers to a short nucleotide sequence with a free 3’ hydroxyl group, which
can form a base pair with a complementary template and serve as a starting point for the replication of the template strand.
[0029] In the present invention, the primer used for the amplification of a genetic marker may be a single-stranded
oligonucleotide that can act as a starting point for template-directed DNA synthesis under appropriate conditions of an
appropriate buffer (e.g., 4 different nucleoside triphosphates and polymerases such as DNA polymerase, RNA polymer-
ase, reverse transcriptase, etc.) and appropriate temperature for DNA synthesis, and the appropriate length of the primer
may vary depending on the purpose of use. The primer sequence need not be completely complementary to a polynu-
cleotide including the genetic marker or a complementary polynucleotide thereof, and may suffice if it is sufficiently
complementary to hybridize.
[0030] Additionally, in a specific embodiment, the primer may be modified, for example, by methylation, capping,
substitution of nucleotides, or modifications between nucleotides, such as uncharged linkers (e.g., methylphosphonate,
phosphotriester, phosphoramidate, carbamate, etc.), or charged linkers (e.g., phosphorothioates, phosphorodithioates,
etc.).
[0031] In the present invention, the primer may be a polynucleotide consisting of nucleotide sequences of SEQ ID
NOS: 65 and 66, but is not limited thereto.
[0032] In a specific embodiment of the present invention, the nucleotide region having the nucleotide variation present
between foreign pigs and native pigs was amplified using the primers of SEQ ID NOS: 65 and 66, and the "ACGT" region
in the nucleotide sequence having the nucleotide variation was cleaved by HpyCH4IV, a restriction enzyme, and the
resulting cleavage pattern was examined. As a result, it was confirmed that the difference in cleavage pattern between
Landrace (a foreign pig species with poor meat quality) and Jeju native pigs (a Korean native pig species with good
meat quality) by the restriction enzyme can be clearly distinguished (FIG. 12).
[0033] This suggests that the composition for determining the meat quality traits of pigs of the present invention can
be effectively used not only for distinguishing between foreign pigs and native pigs but also for determining meat quality
traits according to the distinction of pig species.
[0034] Another aspect of the present invention provides the use of a kit for determining meat quality traits of pigs
containing the composition.
[0035] The kit of the present invention can determine the level of meat quality traits of pigs by confirming the genetic
marker of the present invention via amplification or by checking the mRNA expression levels of the genetic marker of
the present invention. In a specific embodiment, the kit may be an RT-PCR kit or DNA chip kit, but is not limited thereto.
[0036] In a more specific embodiment, the kit may be a kit including essential factors necessary for performing RT-
PCR. For example, the RT-PCR kit may include a test tube or other appropriate containers, a reaction buffer (with various
pH values and magnesium concentrations), deoxynucleotides (dNTPs), dedeoxynucleotides (ddNTPs), enzymes such
as Taq-polymerase and reverse transcriptase, DNAse, RNAse inhibitors, DEPC-water, sterile water, etc., in addition to
each primer specific to the genetic marker. Additionally, the kit may also include a primer pair specific to the gene used
as a quantitative control.
[0037] In still another specific embodiment, the kit of the present invention may be a DNA chip kit including essential
elements necessary for performing a DNA chip assay.
[0038] As used herein, the term "DNA chip" refers to one of the DNA microarrays that can confirm each nucleotide of
a few hundred thousand DNAs. Generally, the DNA chip kit is that where a gridded array of nucleic acid species is
attached to a flat solid support plate (typically a glass surface no larger than a microscope slide), and is a device that
enables multiple parallel hybridization reactions between the nucleic acid on a DNA chip and the complementary nucleic
acid contained in a treated solution on a surface of the DNA chip, by constantly arraying nucleic acids on the surface of
the DNA chip.
[0039] Still another aspect of the present invention provides the use of a microarray for determining meat quality traits
of pigs, including the genetic marker.
[0040] The microarray may be one which includes a DNA polynucleotide or RNA polynucleotide. The microarray may
be prepared in a conventional microarray except that the polynucleotide of the present invention is included.
[0041] Methods for preparing a microarray by immobilizing a probe polynucleotide on a substrate are well known in
the art. The probe polynucleotide, which is a hybridizable polynucleotide, refers to an oligonucleotide capable of sequence-
specific binding to a complementary strand of a nucleic acid. The probe of the present invention is an allele-specific
probe, where a polymorphic site is present in a nucleic acid fragment derived from two members of the same species
and hybridizes to a DNA fragment derived from one member but not to a DNA fragment derived from the other member.
In this case, the hybridization conditions show a significant difference in hybridization intensity between alleles and must
be sufficiently stringent to hybridize to only one of the alleles. By doing so, good hybridization differences between
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different allelic forms can be induced. The probe of the present invention can be used for determining the meat quality
traits of pigs by detecting alleles, etc. The determination methods may include detection methods based on hybridization
of nucleic acids such as southern blot analysis, etc., and may be provided in a form already bound to a substrate of DNA
chip in a method using a DNA chip. The hybridization may be performed under stringent conditions (e.g., a salt concen-
tration of 1 M or less and a temperature of 25°C or higher).
[0042] The process of immobilizing a probe polynucleotide associated with the determination of meat quality traits of
pigs of the present invention on a substrate can also be easily performed using such a conventional technique. Additionally,
the hybridization of nucleic acids on a microarray and detection of hybridization results are well known in the art. With
regard to the detection, hybridization results can be detected, for example, by labeling a nucleic acid sample with a
labeling material capable of generating a detectable signal including a fluorescent material, such as Cy3 and Cy5,
hybridizing on a microarray, and detecting the signal generated from the labeled material.
[0043] Still another aspect of the present invention provides a method for determining meat quality traits of pigs,
including: (a) amplifying the genetic marker from the DNA of a sample isolated from a subject; and (b) identifying the
nucleotide sequence of the amplified product of step (a).
[0044] In the present invention, the method may further include determining that the meat quality traits of pigs are
excellent compared to those of foreign pigs when the amplified product of step (b) includes consecutive nucleotides of
ACGT.
[0045] As used herein, the term "subject" refers to a pig where the level of meat quality traits is to be confirmed, and
the meat quality traits of the pig can be determined by analyzing the genotype included in the genetic marker using a
sample obtained from the pig. The sample may be one such as hair, urine, blood, various body fluids, isolated tissues,
isolated cells or saliva, etc., but is not particularly limited as long as the gene can be detected from the sample.
[0046] As used herein, the term "foreign pig" refers to pig species imported from countries other than Korea, conceptually
opposite to Korean native pigs. Generally, it is known that foreign pigs are more vulnerable to diseases and have poor
meat quality characteristics with regard to intramuscular fat, juiciness, meat tenderness, etc., compared to those of
Korean native pigs. In a specific embodiment, the foreign pig may refer to Berkshire species, Yorkshire species, Duroc
Jersey species, Hampshire species, Landrace species, etc., and for the purpose of the present invention, the foreign
pig may refer to all breeds of pigs which were hybridized with foreign pigs.
[0047] In the present invention, the amplification of the genetic marker of the present invention from DNA in step (a)
can be achieved by any method known to those skilled in the art. In a specific embodiment, the amplification method to
be used may include PCR, ligase chain reaction (LCR), transcription amplification, self-sustained sequence replication,
nucleic acid based sequence amplification (NABSA), etc., but the amplification method is not limited thereto.
[0048] Additionally, the determination of the nucleotides of the genetic marker contained in the amplified product of
step (b) may be performed by any method known to those skilled in the art. In a specific embodiment, the determination
may be performed by sequencing, mini-sequencing, allele-specific PCR, dynamic allele-specific hybridization (DASH),
PCR extension analysis (e.g., single base extension (SBE)), PCR-SSCP, PCR-RFLP analysis or TaqMan technique,
SNPlex platform (Applied Biosystems), mass spectrometry (e.g., MassRAY system of Sequenom), Bio-Plex system
(BioRad), restriction enzyme digestion method, etc., but the method for determination is not limited thereto and any
method that can detect the consecutive nucleotides of ACGT contained in the amplified product may be used.
[0049] In a specific embodiment of the present invention, the nucleotide region having the nucleotide variation present
between foreign pigs and native pigs was amplified using the primers of SEQ ID NOS: 65 and 66, and the "ACGT" region
in the nucleotide sequence was cleaved by HpyCH4IV, a restriction enzyme, and the resulting cleavage pattern was
examined. As a result, it was confirmed that the difference in cleavage pattern between Landrace (a foreign pig species
with poor meat quality) and Jeju native pigs (a Korean native pig species with good meat quality) by the restriction
enzyme can be clearly distinguished (FIG. 12).
[0050] This suggests that the method for determining the meat quality traits of pigs of the present invention can be
effectively used not only for distinguishing between foreign pigs and native pigs but also for determining meat quality
traits according to the distinction of pig species.
[0051] Still another aspect of the present invention provides the use of a composition for determining Korean native
pigs containing an agent capable of detecting the genetic marker.
[0052] In particular, the definite with regard to the term "agent capable of detecting a genetic marker" is the same as
described above.
[0053] As used herein, the term "Korean native pigs" refers to pig species traditionally raised in Korea, as opposed to
foreign pigs. In general, Korean native pigs are more resistant to diseases than foreign pigs, and have excellent meat
quality characteristics such as intramuscular fat, juiciness, tenderness, etc. The Korean native pigs may be Chookjin
Chamdon, Gangwondo Sanuri Korean native pigs, Jeju native black pigs, Jeju dung pigs, etc., and more specifically,
Jeju native pigs, but are not limited thereto. In the present invention, the term Korean native pig may be interchangeably
used with "native pig", "traditional pig", or "Korean traditional pig".
[0054] In the present invention, when the marker is detected from a given pig, the pig can be determined as a Korean
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native pig compared to pigs from which the marker is not detected.
[0055] Still another aspect of the present invention provides a method for determining meat quality traits of pigs, which
includes: (a) amplifying the genetic marker from the DNA of a sample isolated from a subject; and (b) identifying the
nucleotide sequence of the amplified product of step (a).
[0056] In the present invention, when the consecutive nucleotides of ACGT are contained in the amplified product of
step (b), the step (c) of determining the subject pig as a Korean native pig may be additionally included.
[0057] In particular, the definitions with regard to "subject" and "Korean native pig" are the same as described above.
[0058] In the present invention, the amplification of the genetic marker of the present invention from the DNA of step
(a) may be performed by any method known to those skilled in the art. For example, the amplification may be performed
by PCR, ligase chain reaction (LCR), transcription amplification, self-sustained sequence replication, nucleic acid based
sequence amplification (NABSA), etc., but the amplification method is not limited thereto.
[0059] Additionally, the determination of the nucleotides of the genetic marker contained in the amplified product of
step (b) may be performed by any method known to those skilled in the art. In a specific embodiment, the determination
may be performed by sequencing, mini-sequencing, allele-specific PCR, dynamic allele-specific hybridization (DASH),
PCR extension analysis (e.g., single base extension (SBE)), PCR-SSCP, PCR-RFLP analysis or TaqMan technique,
SNPlex platform (Applied Biosystems), mass spectrometry (e.g., MassRAY system of Sequenom), Bio-Plex system
(BioRad), restriction enzyme digestion method, etc., but the method for determination is not limited thereto and any
method that can detect the consecutive nucleotides of ACGT contained in the amplified product may be used.
[0060] In a specific embodiment of the present invention, the nucleotide region having the nucleotide variation present
between foreign pigs and native pigs was amplified using the primers of SEQ ID NOS: 65 and 66, and the "ACGT" region
in the nucleotide sequence was cleaved by HpyCH4IV, a restriction enzyme, and the resulting cleavage pattern was
examined. As a result, it was confirmed that the difference in cleavage pattern between Landrace (a foreign pig species
with poor meat quality) and Jeju native pigs (a Korean native pig species with good meat quality) by the restriction
enzyme can be clearly distinguished (FIG. 12).
[0061] This suggests that the method for determining the meat quality traits of pigs of the present invention can be
effectively used for distinguishing between foreign pigs and native pigs.

[Advantageous Effects of the Invention]

[0062] The invention has been defined in the appended claims.
[0063] The genetic marker of the present invention, which is a specific marker for determining the meat quality traits
of pigs, can be used not only for objective evaluation of meat quality traits of pigs which are not visually distinguishable
but also as a means for discriminating foreign pigs from Korean native pigs. As a result, the genetic marker of the present
invention will contribute to the establishment of distribution order of pork meat.

[Brief Description of Drawings]

[0064]

FIG. 1 shows images comparing the appearance and sirloin between Landrace (a) (an introduced species) and
Korean native pigs (b) (a native species).
FIG. 2 shows graphs illustrating the results of linkage-linkage disequilibrium analysis (LLDA) according to the con-
firmation of quantitative trait locus (QTL) region of a gene for determining meat quality traits, in which (a) relates to
a progeny (LK herd) obtained by hybridization between a Jeju native pig with a Landrace pig and (b) relates to a
progeny (DK herd) obtained by hybridization between a Jeju native pig and a Duroc pig.
FIG. 3 shows the results of LALD mapping illustrating the genes present in the QTL region of the gene for determining
meat quality traits.
FIG. 4 shows graphs comparing mRNA expression levels of the genes present in the QTL region, in which (a) relates
to sirloin (longissimus) and (b) relates to hindlimb muscles (quadriceps).
FIG. 5 shows a cleavage map of CAGGS-EGFP-Puro vector.
FIG. 6 shows a cleavage map of CAGGS-MYH3-Flag expression vector in which MYH3 gene was recombined and
the sequence of the genes within the vector.
FIG. 7 shows the activity and expression pattern of MYH3 gene in a transgenic mouse transformed with a vector in
which MYH3 gene was recombined. In FIG. 7, (a) shows an image illustrating the transcriptional activity of MYH3
gene, in which P/C indicates a positive control, and the numbers in red (21, 24, 26, 27, and 28) indicate transgenic
mice that exhibit transcription activity of MYH3 gene, the numbers in black (19, 20, 22, 23, and 25) indicate transgenic
mice that do not exhibit transcription activity of MYH3 gene; and (b) shows an image illustrating the results of western
blot analysis with regard to protein expression level of MYH3 gene.
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FIG. 8 shows an image of transgenic mice in which a porcine MYH3 gene is inserted.
FIG. 9 shows images illustrating the appearance of the hindlimb muscle (a) and the hindlimb muscle tissue ((b) and
(c)) of a wild-type mouse (WT) and a transgenic mouse (TG). FIG. 9(b) shows images illustrating a histochemical
staining of hindlimb muscle tissue with myosin ATPase, in which red arrows indicate Type 1/oxidative/slow fibers,
which is a kind of red muscle; blue arrows indicate Type 2a, which is a kind of white muscle; blue triangles indicate
Type 2/glycolytic/fast fibers of Type 2b, which is a kind of white muscle; and the scale bar indicates 50 mm. FIG.
9(c) shows images of hindlimb muscle tissue stained with Oil red O, in which the scale bar indicates 100 mm, and
the areas present in the rectangles are enlarged and shown there below.
FIG. 10 shows results confirming the gene expression pattern in the muscle of transgenic mice in which porcine
MYH3 gene is inserted. FIG. 10(a) shows the results of qRT-PCR and western blot analysis with regard to mRNA
and protein expression of genes related to myofiber type, using four-month-old wild-type mice (n = 3) and transgenic
mice (n = 5). FIG. 10(b) shows the results of qRT-PCR analysis of the mRNA expression levels of genes related to
the slow-type (left) and fast-type (right) muscles of the hindlimb muscles, using four-month-old wild-type mice (n =
3) and transgenic mice (n = 4). The results were obtained in three independent experiments, which were expressed
as mean 6 SEM (* P <0.05, ** P <0.01). FIG. 10(c) shows the results of Hematoxylin and Eosin stained hindlimb
muscles, in which the arrows indicate perimysium and the triangles indicate endomysium. FIG. 10(d) shows the
results of qRT-PCR analysis with regard to mRNA expression levels of adipogenesis-related genes.
FIG. 11 shows an image illustrating the structure and quantitative trait nucleotide (QTN) of the porcine MYH3 gene.
FIG. 12 shows an image illustrating the pattern of a causative nucleotide variation, which affects meat quality,
cleaved by HpyCH4IV restriction enzyme, where "1/1" derived from Landrace species (q/q) shows a non-cleaved
pattern, "1/2" derived from a hybridized species (q/Q) between a Landrace pig and a Jeju native pig shows a cleaved
pattern, and "2/2" derived from Jeju native pigs (Q/Q) shows a cleaved pattern.

[DETAILED DESCRIPTION OF THE INVENTION]

[0065] Hereinafter, the present invention will be described in more detail with reference to the following Examples.
However, these Examples are for illustrative purposes only and the invention is not intended to be limited by these
Examples.

Example 1. Visual comparison of meat quality traits of pigs

[0066] For comparison of meat quality traits (intramuscular fat content and red meat) between Jeju native black pigs
and Landrace pigs, the shapes of sirloins of these pigs were analyzed.
[0067] As a result, as shown in FIG. 1, it was confirmed that the sirloin meat of Landrace pigs, which is an introduced
species, was white but pale while the sirloin meat of Jeju native pigs had a black coat color and red meat, and particularly
had excellent marbling deposition.
[0068] From the above results, it was found that the meat quality of Jeju native pigs is superior to that of Landrace pigs.

Example 2. Quantitative trait locus (QTL) analysis of pig meat quality

Example 2-1. Confirmation of QTL of meat quality gene

[0069] For confirmation of genes capable of determining the meat quality traits of pigs, quantitative trait locus (QTL)
analysis was performed with regard to meat quality traits (degree of redness (a*) and intramuscular fat content (IMF))
using a progeny (LK herd) obtained by hybridization between a Jeju native pig with a Landrace pig and a progeny (DK
herd) obtained by hybridization between a Jeju native pig and a Duroc pig.
[0070] As a result, as shown in FIG. 2(a), it was confirmed that the vertical dotted line in the LK group is located on
the 661 kb region of chromosome 12, and additionally, as shown in FIG. 2(b), it was confirmed that the vertical dotted
line in the KD group is located on the 661 kb region of chromosome 12.
[0071] From the above results, it was confirmed that the genes capable of determining the red meat (degree of redness)
and intramuscular fat content were present in the same position regardless of the pig species, and it was found that the
genes exist in the 661 kb region of chromosome 12.

Example 2-2. Confirmation of genes related to meat quality traits of pigs

[0072] As it was confirmed that the genes capable of determining the meat quality traits of pigs exist in the 661 kb
region of chromosome 12 in Example 2-1, the genes located in the region were confirmed by LALD mapping.
[0073] As a result, as shown in FIG. 3, it was confirmed that a total of nine genes (MYH3, MYH1, MYH2, MYH13,
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ADPRM, SCO1, TMEM220, ENSSSCG00000029441, and ENSSSCG00000018006) exist in the region of genes related
to meat quality traits.

Example 2-3. Selection of genes related to meat quality traits of pigs

[0074] As the nine genes capable of determining the meat quality traits of pigs were confirmed, an attempt was made
to select the gene which is most closely related to the determination of meat quality traits.
[0075] The relative mRNA expression levels of the nine genes were analyzed in sirloin (longissimus) and hindlimb
muscles (quadriceps) of Landrace pigs and Korean native pigs (KNP).
[0076] Specifically, sirloin and hindlimb muscles were collected from Landrace pigs and Korean native pigs (KNP)
and RNA was isolated therefrom using Trizol reagent (Ambion). After adjusting the RNA concentration of each tissue
to 5 mg, cDNA (complementary DNA) was synthesized using the TOPscript cDNA synthesis kit (Enzynomics). Then,
qRT-PCR was performed using cDNA of each tissue. A total of 40 cycles of QRT-PCR were performed at 95°C for 20
sec, at 60°C for 20 sec, and at 72°C for 20 sec. The QRT-PCR was performed using the QuatiTect SYBR Green PCR
Kit (Qiagen), and analyzed in real time using the Rotor-Gene Q thermal cycler (Qiagen) instrument. The primers used
for the analysis of the total of nine genes are listed in Table 1 below.

[0077] As a result, as shown in FIGS. 4(a) and 4(b), mRNA expression of the MYH3 gene was significantly higher in
the sirloin and hindlimb muscles of Korean native pigs compared to those of Landrace pigs.
[0078] These results confirmed that the MYH3 gene is a major gene that determines the degree of redness and
intramuscular fat content, among the meat quality traits of pigs.

[Table 1]

Gene Category Direction Nucleotide Sequence (5’→3’)

pMYH3 SEQ ID NO: 3 Forward AAAAGCTCAGCATGAGCTCGA

SEQ ID NO: 4 Reverse AGGGTCAGGAACCATGAAAAT

pMYH1 SEQ ID NO: 5 Forward GTTCTGAAGAGGGTGGTAC

SEQ ID NO: 6 Reverse AGATGCGGATGCCCTCCA

pMYH2 SEQ ID NO: 7 Forward GGGCTCAAACTGGTGAAGC

SEQ ID NO: 8 Reverse AGATGCGGATGCCCTCCA

pMYH13 SEQ ID NO: 9 Forward CACAGGGCTCTGGCCGACAT

SEQ ID NO: 10 Reverse CGTGCGCACAGGGGTGTAGT

pADPRM SEQ ID NO: 11 Forward CATCCTGAGACCGTGCCTTCA

SEQ ID NO: 12 Reverse TTCCGCATTTGGGTTGTGCT

pSCO1 SEQ ID NO: 13 Forward TCCTCACGGACTCGGGGTTT

SEQ ID NO: 14 Reverse GTGGGGTCTCTGCTGCCCTT

pTMEM220 SEQ ID NO: 15 Forward CCCAGACGCAGAACTGTGGG

SEQ ID NO: 16 Reverse GTTGTATGCCAAGCCGGCAG

pENSSSCG00000 029441 SEQ ID NO: 17 Forward TCGTGCTGGAGCAGGAGGAG

SEQ ID NO: 18 Reverse AGGTGTCTGTGGCCTTGGGG

pENSSSCG00000 SEQ ID NO: 19 Forward AGAACCAGCCCTTCGATGCC

018006

SEQ ID NO: 20 Reverse TGGCATACACATCCTCCGGC

pGAPDH SEQ ID NO: 21 Forward GGGCATGAACCATGAGAAGT

SEQ ID NO: 22 Reverse GGGCATGAACCATGAGAAGT
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Example 3. Preparation of transgenic mouse inserted with porcine MYH3 gene

[0079] As it was confirmed in Example 2 that MYH3 gene is the gene that can determine meat quality traits of pigs (in
particular, degree of redness and intramuscular fat content), transgenic mice inserted with porcine MYH3 gene were
prepared according to the methods described in Examples 3-1 to 3-2 and the in vivo activity of MYH3 gene was confirmed
using the transgenic mice.

Example 3-1. Preparation of transgenic vector

[0080] First, for the preparation of a transgenic mouse inserted with a porcine MYH3 gene, a recombinant CAGGS-
MYH3-Flag expression vector inserted with a porcine MYH3 gene was prepared.
[0081] Specifically, for the preparation of a vector capable of overexpressing the porcine MYH3 gene, the entire
nucleotide sequence of the mRNA of the porcine MYH3 gene was confirmed. Then, the confirmed sequence was divided
into a total of 4 different fragments and each fragment of the sequence was synthesized artificially. The first fragment
was 1,417 bp long and artificially synthesized by adding XbaI and BglII sites at both ends. The second fragment was
1,745 bp long and BglII and SalI sites were added at both ends; the third fragment was 1,777 bp long and SalI and SacII
sites were added at both ends; and finally the fourth fragment was 944 bp long and SacII and EcoRI sites were added
at both ends. The completed four DNA fragments were ligated through the restriction enzyme sites artificially added to
the ends so as to finally complete a gene fragment containing the entire mRNA sequence of the porcine MYH3 gene.
[0082] Then, the CAGGS-EGFP-Puro vector as shown in FIG. 5 was digested with XbaI and EcoRI, and then, the
entire mRNA fragment of the porcine MYH3 gene prepared in advance was inserted into the digested CAGGS-EGFP-
Puro vector to finally prepare a porcine MYH3-transgenic vector (FIG. 6).
[0083] The structure of the vector is shown in FIG. 6 and the nucleotide sequence of the vector is indicated by SEQ
ID NO: 2.

Example 3-2. Preparation of transgenic mouse

Example 3-2-1. Method of preparing transgenic mouse

[0084] A transgenic mouse was prepared using the vector prepared in Example 3-1.
[0085] Specifically, the fertilized eggs of C57BL/6n mice were obtained and the transformed vector prepared above
was introduced into the nuclei of the embryos by microinjection.
[0086] As a result, a total of 47 F0 founders were confirmed.

Example 3-2-2. Confirmation of introduction of exogenous gene(MYH3) by analysis of mRNA expression

[0087] In order to confirm whether MYH3 gene was introduced into the transgenic mouse prepared in Example 3-2-1,
the expression of the mRNA of the MYH3 gene was analyzed.
[0088] Specifically, the PCR was performed under the conditions of 30 sec at 95°C, 30 sec at 60°C, and 30 sec at
72°C, for a total of 40 cycles, and the primers used are listed in Table 2 below.

[0089] As a result, as shown in FIG. 7(a), the transgenic mice (Nos. 21, 24, 26, 27, and 28) in which the MYH3 gene
was inserted and expressed the mRNA of the MYH3 gene was confirmed.

Example 3-2-3. Confirmation of introduction of foreign gene by analysis of protein expression

[0090] In order to confirm whether MYH3 gene was introduced into the transgenic mouse prepared in Example 3-2-1,
the expression of the protein of the MYH3 gene was analyzed.
[0091] Specifically, the hindlimb muscle tissues of the wild-type mouse (WT) and the transgenic mouse (TG) were
collected and the muscle tissues were broken down by ultrasonication in RIPA buffer after adding a protease inhibitor
thereto. Then, proteins were isolated from the tissues using a low-temperature centrifuge and the proteins were recovered

[Table 2]

Gene Category Direction Nucleotide Sequence (5’→3’)

pMYH3 SEQ ID NO: 23 Forward CCGAGAGCTGGAGTTTGA

SEQ ID NO: 24 Reverse CTCCCATATGTCCTTCCGAGT
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from the supernatant. The recovered proteins were quantified using a BSA protein assay reagent (Bio-rad) and heated
at 100°C for about 10 minutes with 43 protein loading buffer (13). To perform a western blot using the prepared proteins,
the proteins were electrophoresed on SDS-PAGE gel for about 2 hours. Then, the proteins were transferred to a PVDF
membrane and blocked with 5% skim milk for 1 hour, and anti-Flag M2 (F1804, Sigma-Aldrich) and β -actin (# 4970,
Cell Signaling) were added thereto and reacted overnight at 4°C. On the next day, the resultant was washed with TBST
solution, reacted with the secondary antibody for 2 hours, treated with ECL reagent, and signals of antibody bound to
the proteins were detected using the LAS-300 luminescent image analyzer system (Fujifilm). The secondary antibody
used in the experiment varied depending on the primary antibody.
[0092] As a result, as shown in FIG. 7(b), the highest level of the MYH3 gene expression was found in the transgenic
mouse No. 24 among the transgenic mice. Accordingly, hybridization was performed using the transgenic mouse No.
24 having the highest expression level of the protein of the transgene and bread, and the image of the resulting mice is
shown in FIG. 8.

Example 3-3. Confirmation of muscle morphology of transgenic mouse

[0093] In order to confirm the function of the MYH3 gene in determining meat quality traits, the meat quality traits of
the transgenic mouse prepared in Example 3-2 were examined.
[0094] First, as shown in FIG. 9(a), the hindlimb muscle of the transgenic mouse (right; TG) was found to be redder
compared to that of the wild-type mouse (left; WT).
[0095] Then, ATPase staining was performed so as to further confirm the muscle morphology. The hindlimb muscle
samples of wild-type and transgenic mouse were collected and treated overnight in a 30% sucrose solution. The muscles
were tissue-sectioned to 10 mm at -25°C using OCT compounds and fixed with 4% PEA for 1 hour. The tissue sections
were washed with running water for 10 minutes and washed again with 60% isopropanol, and subjected to an experiment
using the ATPase stain lyophilized powder for histoenzymatic reaction kit (Bio Optica) according to the manufacturer’s
manual.
[0096] As a result, as shown in FIG. 9(b), it was confirmed that the transgenic mouse (right; TG), in which the MYH3
gene was inserted, had more red muscle distributed in the hind limb muscle than the wild-type mouse.
[0097] Additionally, Oil Red O staining was performed to determine fat distribution in muscle tissue. Specifically, the
tissue sections were reacted with a 0.3% Oil Red O solution for 1 hour.
[0098] As a result, as shown in FIG. 9(c), it was found that the level of staining in the transgenic mouse (TG) was
stronger compared to that of the wild-type mouse (left; WT) thus confirming that hindlimb muscle of the transgenic mouse
has a higher fat content compared to that of the wild-type mouse.
[0099] In summary, it was confirmed that the MYH3 gene is the gene causing the accumulation of red muscle to
improve redness of the meat and the accumulation of muscle fat content.

Example 3-4. Confirmation of gene expression pattern within muscle of transgenic mouse

Example 3-4-1. Confirmation of expression pattern of white muscle/red muscle-forming gene

[0100] In order to confirm the function of the MYH3 gene related to the determination of the meat quality traits, the
expression pattern of the white muscle/red muscle-forming gene of the transgenic mouse prepared in Example 3-2 was
examined.
[0101] Specifically, the hindlimb muscle tissue samples of the wild-type mouse (WT) and the transgenic mouse (TG)
were collected and qRT-PCR was performed according to the method of Example 2-3. The primers used are listed in
Table 3 below.

[Table 3]

Gene Category Direction Nucleotide Sequence (5’→3’)

Myh7 SEQ ID NO: 25 Forward AGTCCCAGGTCAACAAGCTG

SEQ ID NO: 26 Reverse TTCCACCTAAAGGGCTGTTG

Myh2 SEQ ID NO: 27 Forward AGTCCCAGGTCAACAAGCTG

SEQ ID NO: 28 Reverse GCATGACCAAAGGTTTCACA

Myh1 SEQ ID NO: 29 Forward AGTCCCAGGTCAACAAGCTG

SEQ ID NO: 30 Reverse CACATTTTGCTCATCTCTTTG
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[0102] Additionally, western blot was performed according to method of Example 3-2-3, in which the primary antibodies
used are as follows: Anti-Flag M2 (F1804, Sigma-Aldrich), MYH7 (SC-53089, Santa Cruz Biotechnology), MYH4
(H00004622-B01P, Abnova), and β-actin (#4970, Cell signaling).
[0103] As a result, as shown in FIG. 10(a), the mRNA and protein expression of the MYH7 gene, which is a slow-type
gene related to a type of red muscle, were rapidly increased in the transgenic mouse compared to the wild-type mouse.
[0104] As shown in FIG. 10(b), there was no significant difference in the expression level of the fast-type genes related
to a type of white muscle (Aldoa, Pvalb, Tnnf3, Tnnl2, and Tnnc2), in the transgenic mouse compared to that of the wild-
type mouse; however, the mRNA expression levels of all of genes related to the type of red muscle (Myoglobin, Tnnt1,
Tnnl1, and Tnnc1) were increased compared to that of the wild-type mouse.

Example 3-4-2. Confirmation of fat accumulation pattern and expression pattern of related genes

[0105] In order to confirm the function of the MYH3 gene in determining the meat quality traits, the fat accumulation
pattern and the expression pattern of the related genes of the transgenic mouse prepared in Example 3-2 were examined.
[0106] First, for the confirmation of a fat accumulation pattern, an attempt was made to examine the morphology of
tissues, and for this purpose, the tissues were subjected to Hematoxylin and Eosin (H & E) staining. The muscle tissues
of the wild-type mouse (WT) and the transgenic mouse (TG) were subjected to paraffin embedding and then cut into a
thickness of 4 mm. Then, paraffin was removed using xylene, dehydrated with 100%, 95%, 75%, and 50% alcohol in
this order, and washed for 5 minutes in running water. Then, the tissues were treated with Mayer’s hematoxylin solution
for 1 minute, washed with running water for 20 minutes, treated with eosin for 1 minute, followed by dehydration and
clearing, and then the stained state of the tissues was examined under a microscope.
[0107] In order to confirm the expression pattern of the fat accumulation gene in the muscle tissue of the transgenic

(continued)

Gene Category Direction Nucleotide Sequence (5’→3’)

Myh4 SEQ ID NO: 31 Forward AGTCCCAGGTCAACAAGCTG

SEQ ID NO: 32 Reverse TTTCTCCTGTCACCTCTCAACA

Myoglobin SEQ ID NO: 33 Forward GCAAGGCCCTGGAGCTCTTC

SEQ ID NO: 34 Reverse GCTTGGTGGGCTGGACAGTG

Tnnt1 SEQ ID NO: 35 Forward CCCCCGAAGATTCCAGAAGG

SEQ ID NO: 36 Reverse TGCGGTCTTTTAGTGCAATGAG

Tnni1 SEQ ID NO: 37 Forward ATGCCGGAAGTTGAGAGGAAA

SEQ ID NO: 38 Reverse TCCGAGAGGTAACGCACCTT

Tnnc1 SEQ ID NO: 39 Forward GCGGTAGAACAGTTGACAGAG

SEQ ID NO: 40 Reverse CCAGCTCCTTGGTGCTGAT

Aldoa SEQ ID NO: 41 Forward ACTCTCTGCTGACCGGGCTCT

SEQ ID NO: 42 Reverse AATGCTTCCGGTGGACTCAT

Pvalb SEQ ID NO: 43 Forward ATCAAGAAGGCGATAGGAGCC

SEQ ID NO: 44 Reverse GGCCAGAAGCGTCTTTGTT

Tnnt3 SEQ ID NO: 45 Forward GGAACGCCAGAACAGATTGG

SEQ ID NO: 46 Reverse TGGAGGACAGAGCCTTTTTCTT

Tnni2 SEQ ID NO: 47 Forward AGAGTGTGATGCTCCAGATAGC

SEQ ID NO: 48 Reverse AGCAACGTCGATCTTCGCA

Tnnc2 SEQ ID NO: 49 Forward ATGGCAGCGGTACTATCGACT

SEQ ID NO: 50 Reverse CCTTCGCATCCTCTTTCATCTG

GAPDH SEQ ID NO: 51 Forward GAAGGGCATCTTGGGCTACAC

SEQ ID NO: 52 Reverse GCAGCGAACTTTATTGATGGTATT
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mouse, qRT-PCR was performed according to method of Example 2-3. In particular, the primers used are listed in Table
4 below.

[0108] As a result, as shown in FIGS. 10(c) and 10(d), it was confirmed that the transgenic mouse has a larger space
between muscle cells compared to that of the wild-type mouse, and fat is deposited in the space. Additionally, it was
confirmed that the expression of the lipogenic gene was also significantly increased.
[0109] From these results, it was confirmed that the MYH3 gene is a gene which not only affects the expression of
the red muscle-related gene but also enhances the generation of intramuscular fat.

Example 4. Analysis of genotype of MYH3 gene

[0110] To analyze the genotype of the MYH3 gene, the 3 kb nucleotide sequence from the transcription start site (TSS)
to 5’-UTR and the 1 kb nucleotide sequence from the stop codon to 3’-UTR were analyzed.
[0111] As a result, as shown in FIG. 11, it was confirmed that MYH3-1805-1810delGGACTG (i.e., QTN) was identified
in the MYH3 gene that affects meat quality (indicated by a red dot). Additionally, it was also confirmed that a nucleotide
variation exists between Landrace pigs and Jeju native pigs (KNP), which is located at 5’-UTR from the start codon
(ATG) in exon 3. In the case of Jeju native pigs, it was confirmed that the region between -1805 bp to -1810 bp was
deleted, and this was confirmed to be a binding site of myogenesis regulatory factor (MRF).

Example 5. Determination of breed of pigs by genotype identification of MYH3 gene

[0112] As a result of confirming the presence of a nucleotide variation between the MYH3 gene of Landrace and Jeju
native pigs in Example 3, an attempt was made to determine the meat quality of pigs using the nucleotide variation.
[0113] Specifically, the region containing the nucleotide variation was amplified using primers (forward: 5’-TGG TCT
TTC CTA ATT GGT GAC AT-3’ (SEQ ID NO: 65), and reverse: 5’-AGT TTT GAG CAA GGC TTT TGT T-3’ (SEQ ID
NO: 66)). PCR was performed using 100 ng/mL DNA, isolated from the blood of each of the pigs, as a template in a 103
reaction buffer containing 20 mM dNTP, 200 mM forward and reverse primers, and 1.5 units Taq DNA polymerase
(TaKaRa, Japan), after adding sterile deionized water to a final volume of 25 mL. The PCR amplification was performed
for a total of 30 cycles using PTC-200 (MJ Research, USA) and the primers were annealed at 60°C. The amplified
product was electrophoresed on 2% agarose gel containing ethidium bromide (EtBr), and the presence of gene ampli-
fication was confirmed under UV.
[0114] Then, the "A.CGT" region of the nucleotide sequence of the causative nucleotide variation was cleaved using
the HpyCH4IV restriction enzyme. The amplified PCR product was cleaved with the restriction enzyme (HpyCH4IV).
The restriction enzyme reaction was performed by mixing the PCR amplification product (3 mL), 103 buffer (1 mL),
restriction enzyme (0.3 mL), and DW (5.7 mL) were mixed according to the supplier’s instructions and reacted at 37°C
overnight. Electrophoresis was performed on 2% agarose gel containing ethidium bromide (EtBr) so as to confirm the

[Table 4]

Gene Category Direction Nucleotide Sequence (5’→3’)

CD36 SEQ ID NO: 53 Forward AATGGCACAGACGCAGCCT

SEQ ID NO: 54 Reverse GGTTGTCTGGATTCTGGA

LPL SEQ ID NO: 55 Forward GTACCTGAAGACTCGCTCTC

SEQ ID NO: 56 Reverse AGGGTGAAGGGAATGTTCTC

Fabp4 SEQ ID NO: 57 Forward GATGCCTTTGTGGGAACCTG

SEQ ID NO: 58 Reverse TCCTGTCGTCTGCGGTGATT

Fto SEQ ID NO: 59 Forward GTCAGAGAGAAGGCCAATGA

SEQ ID NO: 60 Reverse TAGCAGTCTCCCTGGTGAAG

Pgc1α SEQ ID NO: 61 Forward CCCTGCCATTGTTAAGACC

SEQ ID NO: 62 Reverse TGCTGCTGTTCCTGTTTTC

Adiponectin SEQ ID NO: 63 Forward AATGGCACACCAGGCCGTGAT

SEQ ID NO: 64 Reverse TCTCCAGGCTCTCCTTTCCTG
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cleavage patterns of Landrace and Jeju native pigs MYH3 gene by restriction enzyme.
[0115] As a result, as shown in FIG. 12, it was confirmed that the MYH3 gene of Landrace pigs having poor meat
quality was not cleaved and thus appeared as one band at 250 bp (1/1; a non-cleaved pattern), whereas the MYH3
gene of Jeju native pigs (KNP) was cleaved and thus appeared as two bands at 167 bp and 77 bp (2/2; a cleaved
pattern). Additionally, the MYH3 gene of the hybridization breed between Landrace and Jeju native pigs appeared as
two bands at 250 bp and 167 bp (1/2; a non-cleaved pattern).
[0116] From the above results, it was confirmed that the presence of the variation of MYH3 gene can be used not only
for distinguishing foreign pigs from Korean native pigs but also for determining the meat quality traits of pigs.

<110> REPUBLIC OF KOREA(MANAGEMENT : RURAL DEVELOPMENT ADMINISTRATION) KOREA RE-
SEARCH INSTITUTE OF BIOSCIENCE AND BIOTECHNOLOGY Jeju National University Industry-Academic Co-
operation Foundation

<120> GENETIC MARKER FOR DETERMINING MEAT QUALITY TRAITS OF PIGS AND USE
THEREOF

<130> OPA17121

<160> 66

<170> KoPatentIn 3.0

<210> 1
<211> 3400
<212> DNA
<213> Sus scrofa

<400> 1
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<210> 2
<211> 12238
<212> DNA
<213> Artificial Sequence

<220>
<223> CAGGS-MYH3-Flag vector

<400> 2
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<210> 3
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> pMYH3 F-primer

<400> 3
aaaagctcag catgagctcg a 21

<210> 4
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<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> pMYH3 R-primer

<400> 4
agggtcagga accatgaaaa t 21

<210> 5
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> pMYH1 F-primer

<400> 5
gttctgaaga gggtggtac 19

<210> 6
<211> 18
<212> DNA
<213> Artificial Sequence

<220>
<223> pMYH1 R-primer

<400> 6
agatgcggat gccctcca 18

<210> 7
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> pMYH2 F-primer

<400> 7
gggctcaaac tggtgaagc 19

<210> 8
<211> 18
<212> DNA
<213> Artificial Sequence

<220>
<223> pMYH2 R-primer

<400> 8
agatgcggat gccctcca 18

<210> 9
<211> 20
<212> DNA
<213> Artificial Sequence
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<220>
<223> pMYH13 F-primer

<400> 9
cacagggctc tggccgacat 20

<210> 10
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pMYH13 R-primer

<400> 10
cgtgcgcaca ggggtgtagt 20

<210> 11
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> pADPRM F-primer

<400> 11
catcctgaga ccgtgccttc a 21

<210> 12
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pADPRM R-primer

<400> 12
ttccgcattt gggttgtgct 20

<210> 13
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pSCO1 F-primer

<400> 13
tcctcacgga ctcggggttt 20

<210> 14
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pSCO1 R-primer
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<400> 14
gtggggtctc tgctgccctt 20

<210> 15
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pTMEM220 F-primer

<400> 15
cccagacgca gaactgtggg 20

<210> 16
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pTMEM220 R-primer

<400> 16
gttgtatgcc aagccggcag 20

<210> 17
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pENSSSCG00000029441 F-primer

<400> 17
tcgtgctgga gcaggaggag 20

<210> 18
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pENSSSCG00000029441 R-primer

<400> 18
aggtgtctgt ggccttgggg 20

<210> 19
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pENSSSCG00000018006 F-primer

<400> 19
agaaccagcc cttcgatgcc 20
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<210> 20
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pENSSSCG00000018006 R-primer

<400> 20
tggcatacac atcctccggc 20

<210> 21
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pGAPDH F-primer

<400> 21
gggcatgaac catgagaagt 20

<210> 22
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> pGAPDH R-primer

<400> 22
gggcatgaac catgagaagt 20

<210> 23
<211> 18
<212> DNA
<213> Artificial Sequence

<220>
<223> pMYH3 F-primer

<400> 23
ccgagagctg gagtttga 18

<210> 24
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> pMYH3 R-primer

<400> 24
ctcccatatg tccttccgag t 21

<210> 25
<211> 20
<212> DNA



EP 3 321 379 B1

29

5

10

15

20

25

30

35

40

45

50

55

<213> Artificial Sequence

<220>
<223> Myh7 F-primer

<400> 25
agtcccaggt caacaagctg 20

<210> 26
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Myh7 R-primer

<400> 26
ttccacctaa agggctgttg 20

<210> 27
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Myh2 F-primer

<400> 27
agtcccaggt caacaagctg 20

<210> 28
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Myh2 R-primer

<400> 28
gcatgaccaa aggtttcaca 20

<210> 29
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Myh1 F-primer

<400> 29
agtcccaggt caacaagctg 20

<210> 30
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
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<223> Myh1 R-primer

<400> 30
cacattttgc tcatctcttt g 21

<210> 31
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Myh4 F-primer

<400> 31
agtcccaggt caacaagctg 20

<210> 32
<211> 22
<212> DNA
<213> Artificial Sequence

<220>
<223> Myh4 R-primer

<400> 32
tttctcctgt cacctctcaa ca 22

<210> 33
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Myoglobin F-primer

<400> 33
gcaaggccct ggagctcttc 20

<210> 34
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Myoglobin R-primer

<400> 34
gcttggtggg ctggacagtg 20

<210> 35
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnnt1 F-primer

<400> 35
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cccccgaaga ttccagaagg 20

<210> 36
<211> 22
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnnt1 R-primer

<400> 36
tgcggtcttt tagtgcaatg ag 22

<210> 37
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnni1 F-primer

<400> 37
atgccggaag ttgagaggaa a 21

<210> 38
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnni1 R-primer

<400> 38
tccgagaggt aacgcacctt 20

<210> 39
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnnc1 F-primer

<400> 39
gcggtagaac agttgacaga g 21

<210> 40
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnnc1 R-primer

<400> 40
ccagctcctt ggtgctgat 19

<210> 41
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<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Aldoa F-primer

<400> 41
actctctgct gaccgggctc t 21

<210> 42
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Aldoa R-primer

<400> 42
aatgcttccg gtggactcat 20

<210> 43
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Pvalb F-primer

<400> 43
atcaagaagg cgataggagc c 21

<210> 44
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> Pvalb R-primer

<400> 44
ggccagaagc gtctttgtt 19

<210> 45
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnnt3 F-primer

<400> 45
ggaacgccag aacagattgg 20

<210> 46
<211> 22
<212> DNA
<213> Artificial Sequence
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<220>
<223> Tnnt3 R-primer

<400> 46
tggaggacag agcctttttc tt 22

<210> 47
<211> 22
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnni2 F-primer

<400> 47
agagtgtgat gctccagata gc 22

<210> 48
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnni2 R-primer

<400> 48
agcaacgtcg atcttcgca 19

<210> 49
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnnc2 F-primer

<400> 49
atggcagcgg tactatcgac t 21

<210> 50
<211> 22
<212> DNA
<213> Artificial Sequence

<220>
<223> Tnnc2 R-primer

<400> 50
ccttcgcatc ctctttcatc tg 22

<210> 51
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> GAPDH F-primer
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<400> 51
gaagggcatc ttgggctaca c 21

<210> 52
<211> 24
<212> DNA
<213> Artificial Sequence

<220>
<223> GAPDH R-primer

<400> 52
gcagcgaact ttattgatgg tatt 24

<210> 53
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> CD36 F-primer

<400> 53
aatggcacag acgcagcct 19

<210> 54
<211> 18
<212> DNA
<213> Artificial Sequence

<220>
<223> CD36 R-primer

<400> 54
ggttgtctgg attctgga 18

<210> 55
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> LPL F-primer

<400> 55
gtacctgaag actcgctctc 20

<210> 56
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> LPL R-primer

<400> 56
agggtgaagg gaatgttctc 20
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<210> 57
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Fabp4 F-primer

<400> 57
gatgcctttg tgggaacctg 20

<210> 58
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Fabp4 R-primer

<400> 58
tcctgtcgtc tgcggtgatt 20

<210> 59
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Fto F-primer

<400> 59
gtcagagaga aggccaatga 20

<210> 60
<211> 20
<212> DNA
<213> Artificial Sequence

<220>
<223> Fto R-primer

<400> 60
tagcagtctc cctggtgaag 20

<210> 61
<211> 19
<212> DNA
<213> Artificial Sequence

<220>
<223> Pgc1 alpha F-primer

<400> 61
ccctgccatt gttaagacc 19

<210> 62
<211> 19
<212> DNA
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<213> Artificial Sequence

<220>
<223> Pgc1 alpha R-primer

<400> 62
tgctgctgtt cctgttttc 19

<210> 63
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Adiponectin F-primer

<400> 63
aatggcacac caggccgtga t 21

<210> 64
<211> 21
<212> DNA
<213> Artificial Sequence

<220>
<223> Adiponectin R-primer

<400> 64
tctccaggct ctcctttcct g 21

<210> 65
<211> 23
<212> DNA
<213> Artificial Sequence

<220>
<223> MYH3 variation F-primer

<400> 65
tggtctttcc taattggtga cat 23

<210> 66
<211> 22
<212> DNA
<213> Artificial Sequence

<220>
<223> MYH3 variation R-primer

<400> 66
agttttgagc aaggcttttg tt 22

Claims

1. Use of a genetic marker for determining meat quality traits of pigs, comprising a polynucleotide consisting of 5 to
300 consecutive nucleotides in the polynucleotide of SEQ ID NO:1, comprising the nucleotides from the 1524th to
the 1527th positions in the polynucleotide of SEQ ID NO: 1, or a polynucleotide complementary thereto.
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2. Use of the genetic marker of claim 1, wherein the meat quality traits are at least one trait selected from the group
consisting of intramuscular fat content, meat color, water-holding capacity, and shearing force of pork meat.

3. Use of a composition for determining meat quality traits of pigs, comprising an agent capable of detecting the genetic
marker of claim 1 or 2, wherein the agent is a primer or probe that specifically binds to the genetic marker.

4. Use of a kit for determining meat quality traits of pigs, comprising the composition of claim 3.

5. Use of the kit of claim 4, wherein the kit is an RT-PCR kit or DNA chip kit.

6. Use of a microarray for determining meat quality traits of pigs, comprising the genetic marker of claim 1 or 2.

7. A method for determining meat quality traits of pigs, comprising:

(a) amplifying the region comprising the genetic marker of claim 1 or 2 from the DNA of a sample isolated from
a subject; and
(b) identifying the nucleotide sequence of the amplified product of step (a).

8. The method of claim 7, wherein the region comprising the genetic marker is amplified using a primer pair consisting
of nucleotide sequences of SEQ ID NO:65 and 66.

9. The method of claim 7 or 8, further comprising step (c), which determines that the meat quality traits of pigs are
excellent compared to those of foreign pigs when the amplified product comprises consecutive nucleotides of ACGT.

10. Use of a composition for determining Korean native pigs, comprising an agent capable of detecting the genetic
marker of claim 1 or 2, wherein the agent is a primer or probe that specifically binds to the genetic marker.

11. A method for determining meat quality traits of Korean native pigs, comprising:

(a) amplifying the region comprising the genetic marker of claim 1 or 2 from the DNA of a sample isolated from
a subject; and
(b) identifying the nucleotide sequence of the amplified product of step (a).

12. The method of claim 11, wherein the region comprising the genetic marker is amplified using a primer pair consisting
of nucleotide sequences of SEQ ID NO:65 and 66.

13. The method of claim 11 or 12, further comprising step (c), which determines that the pigs are Korean native pigs
when the amplified product comprises consecutive nucleotides of ACGT.

Patentansprüche

1. Verwendung eines genetischen Markers zur Bestimmung von Fleischqualitätsmerkmalen von Schweinen, umfas-
send ein Polynukleotid, das aus 5 bis 300 aufeinanderfolgenden Nukleotiden in dem Polynukleotid von SEQ ID
NO:1 besteht, umfassend die Nukleotide von der 1524. bis 1527. Position in dem Polynukleotid von SEQ ID NO:1,
oder einem dazu komplementären Polynukleotid.

2. Verwendung des genetischen Markers nach Anspruch 1, wobei die Fleischqualitätsmerkmale mindestens ein Merk-
mal sind, das ausgewählt ist aus der Gruppe, bestehend aus intramuskulärem Fettgehalt, Fleischfarbe, Wasser-
haltevermögen und Scherkraft von Schweinefleisch.

3. Verwendung einer Zusammensetzung zur Bestimmung von Fleischqualitätsmerkmalen von Schweinen, umfassend
ein Mittel, das in der Lage ist, den genetischen Marker nach Anspruch 1 oder 2 nachzuweisen, wobei das Mittel ein
Primer oder eine Sonde ist, die spezifisch an den genetischen Marker bindet.

4. Verwendung eines Kits zur Bestimmung von Fleischqualitätsmerkmalen von Schweinen, umfassend die Zusam-
mensetzung nach Anspruch 3.
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5. Verwendung des Kits nach Anspruch 4, wobei das Kit ein RT-PCR-Kit oder ein DNA-Chip-Kit ist.

6. Verwendung eines Mikroarrays zur Bestimmung von Fleischqualitätsmerkmalen von Schweinen, umfassend den
genetischen Marker nach Anspruch 1 oder 2.

7. Verfahren zur Bestimmung von Fleischqualitätsmerkmalen von Schweinen, umfassend:

(a) das Amplifizieren der Region, die den genetischen Marker nach Anspruch 1 oder 2 umfasst, aus der DNA
einer Probe, die von einem Subjekt isoliert wurde; und
(b) das Identifizieren der Nukleotidsequenz des amplifizierten Produkts aus Schritt (a).

8. Verfahren nach Anspruch 7, wobei die Region, die den genetischen Marker umfasst, unter Verwendung eines
Primerpaares amplifiziert wird, das aus Nukleotidsequenzen der SEQ ID NO: 65 und 66 besteht.

9. Verfahren nach Anspruch 7 oder 8, ferner umfassend Schritt (c), der bestimmt, dass die Fleischqualitätsmerkmale
von Schweinen im Vergleich zu denjenigen von ausländischen Schweinen ausgezeichnet sind, wenn das amplifi-
zierte Produkt aufeinanderfolgende Nukleotide von ACGT umfasst.

10. Verwendung einer Zusammensetzung zur Bestimmung von einheimischen koreanischen Schweinen, umfassend
ein Mittel, das in der Lage ist, den genetischen Marker nach Anspruch 1 oder 2 nachzuweisen, wobei das Mittel ein
Primer oder eine Sonde ist, die spezifisch an den genetischen Marker bindet.

11. Verfahren zur Bestimmung von Fleischqualitätsmerkmalen von einheimischen koreanischen Schweinen, umfas-
send:

(a) das Amplifizieren der Region, die den genetischen Marker nach Anspruch 1 oder 2 umfasst, aus der DNA
einer Probe, die von einem Subjekt isoliert wurde; und
(b) das Identifizieren der Nukleotidsequenz des amplifizierten Produkts aus Schritt (a).

12. Verfahren nach Anspruch 11, wobei die Region, die den genetischen Marker umfasst, unter Verwendung eines
Primerpaares amplifiziert wird, das aus Nukleotidsequenzen der SEQ ID NO: 65 und 66 besteht.

13. Verfahren nach Anspruch 11 oder 12, ferner umfassend Schritt (c), der bestimmt, dass die Schweine einheimische
koreanische Schweine sind, wenn das amplifizierte Produkt aufeinanderfolgende Nukleotide von ACGT umfasst.

Revendications

1. Utilisation d’un marqueur génétique pour déterminer les caractères de qualité de la viande de porcs, comprenant
un polynucléotide consistant en 5 à 300 nucléotides consécutifs dans le polynucléotide de SEQ ID NO : 1, comprenant
les nucléotides de la 1524ème position à la 1527ème position dans le polynucléotide de SEQ ID NO : 1, ou un
polynucléotide complémentaire de celui-ci.

2. Utilisation du marqueur génétique selon la revendication 1, dans lequel les caractères de qualité de la viande sont
au moins un caractère sélectionné dans le groupe consistant en la teneur en graisse intramusculaire, la couleur de
la viande, la capacité de rétention d’eau, et la force de cisaillement de la viande de porc.

3. Utilisation d’une composition pour déterminer les caractères de qualité de la viande de porcs, comprenant un agent
capable de détecter le marqueur génétique selon la revendication 1 ou 2, dans laquelle l’agent est une amorce ou
une sonde qui se lie spécifiquement au marqueur génétique.

4. Utilisation d’un kit de détermination des caractères de qualité de la viande de porcs, comprenant la composition
selon la revendication 3.

5. Utilisation du kit selon la revendication 4, dans lequel le kit est un kit de RT-PCR ou un kit de puce à ADN.

6. Utilisation d’une micropuce pour déterminer les caractères de qualité de la viande de porcs, comprenant le marqueur
génétique selon la revendication 1 ou 2.
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7. Procédé de détermination des caractères de qualité de la viande de porcs, comprenant :

(a) l’amplification de la région comprenant le marqueur génétique selon la revendication 1 ou 2 de l’ADN d’un
échantillon isolé d’un sujet ; et
(b) l’identification de la séquence nucléotidique du produit amplifié de l’étape (a).

8. Procédé selon la revendication 7, dans lequel la région comprenant le marqueur génétique est amplifiée en utilisant
une paire d’amorces consistant en les séquences nucléotidiques de SEQ ID NO : 65 et 66.

9. Procédé selon la revendication 7 ou 8, comprenant en outre l’étape (c), qui détermine que les caractères de qualité
de la viande de porcs sont excellents comparés à ceux de porcs étrangers lorsque le produit amplifié comprend
des nucléotides consécutifs d’ACGT.

10. Utilisation d’une composition pour déterminer les porcs natifs coréens, comprenant un agent capable de détecter
le marqueur génétique selon la revendication 1 ou 2, dans laquelle l’agent est une amorce ou une sonde qui se lie
spécifiquement au marqueur génétique.

11. Procédé de détermination des caractères de qualité de la viande de porcs natifs coréens, comprenant :

(a) l’amplification de la région comprenant le marqueur génétique selon la revendication 1 ou 2 de l’ADN d’un
échantillon isolé d’un sujet ; et
(b) l’identification de la séquence nucléotidique du produit amplifié de l’étape (a).

12. Procédé selon la revendication 11, dans lequel la région comprenant le marqueur génétique est amplifiée en utilisant
une paire d’amorces consistant en les séquences nucléotidiques de SEQ ID NO : 65 et 66.

13. Procédé selon la revendication 11 ou 12, comprenant en outre l’étape (c), qui détermine que les porcs sont des
porcs natifs coréens lorsque le produit amplifié comprend des nucléotides consécutifs d’ACGT.
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