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COMPOSITIONS AND METHODS FOR TREATING OSTEOARTHRITIS

FIELD OF THE INVENTION

[0001] The invention relates to compositions and methods for treating abnormal joint conditions 

in an animal, wherein the abnormal joint condition involves the musculoskeletal joints of the 

animal. In particular, this invention relates to treatment of abnormal musculoskeletal joint 

conditions including osteoarthritis, rheumatoid arthritis and local joint inflammation and the 

relief of symptoms associated with such abnormal musculoskeletal joint conditions. The 

application also encompasses modulating genes differentially expressed in animals, for example, 

genes differentially expressed in arthritic animals compared to non-arthritic animals, by 

administering a composition of the invention. The present invention also related to the 

identification of novel biomarkers in companion animals, including dogs and cats, diagnostic 

methods, compositions and kits related thereto.

BACKGROUND OF THE INVENTION

[0002] It is generally accepted in the scientific community that genes play a role in animal 

development and that the regulation of gene expression plays a key role in the development of 

some diseases or conditions that affect an animal’s health and well being. Similarly, the 

differential expression of genes is one factor in the development of such diseases and conditions 

and the evaluation of gene expression patterns has become widely recognized as crucial to 

understanding the development and control of such diseases and conditions at the molecular 

level. To advance the understanding of genes and their relationship to disease, a number of 

methods have been developed for studying differential gene expression, e.g., DNA microarrays, 

expressed tag sequencing (EST), serial analysis of gene expression (SAGE), subtractive 

hybridization, subtractive cloning and differential display (DD) for mRNA, RNA-arbitrarily 

primed PCR (RAP-PCR), Representational Difference Analysis (RDA), two-dimensional gel 

electrophoresis, mass spectrometry, and protein microarray based antibody-binding for proteins.

[0003] Virtually all joints in the body of a mammal have cartilage. Cartilage is the supporting 

structure of the body and consists of thick bundles of fibrous protein (collagen) which are woven 

to form an articular surface. Proteoglycans fill extracellular spaces not occupied by collagen. 

Such proteoglycans are comprised of a combination of a protein and a sugar. Each proteoglycan
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subunit contains a protein core consisting of long chains of modified sugars known as 

glycosaminoglycans (GAGs). Glucosamine is the single most important component and 

precursor for GAGs. Synthesis of collagen by the body is dependent upon GAG synthesis. 

Chondrocytes in the cartilage utilize glucosamine to produce N-acetylglucosamine (NAG) and 

glucuronic acid, which are utilized by the body to form hyaluron. Hyaluron confers a lubricating 

property to the joint of the animal’s body.

[0004] Cartilage is important in the body of animals for providing flexibility, compressibility 

under pressure, cushion, tensile strength, range of motion and smoothness of movement within 

joints. Examples of joints having cartilage include fingers and toes, neck, knee, hip, shoulder 

and the like. Animals can suffer from a number of conditions where cartilage is degraded 

thereby bringing about a reduction in the joint’s flexibility, compressibility and often times 

resulting in a generalized inflammation of the joint and/or tissue surrounding the joint and in 

some cases the development of conditions such as osteoarthritis and rheumatoid arthritis. Such 

animals then have significant loss of joint function and experience pain.

[0005] Arthritis is a musculoskeletal disorder. Osteoarthritis is the most common type of 

arthritis in animals and humans. Osteoarthritis is a degenerative joint disease commonly 

occurring in humans and companion animals and the disease is characterized by degenerative 

changes in the articular cartilage, with loss of proteoglycan and collagen and proliferation of 

new bone formation at articular margins. These changes are accompanied by a variable 

inflammatory response within the synovial membrane. A principal defect in hyaline cartilage at 

the articular surface of a joint is the alteration in the ratio of glycosaminoglycans to the collagen 

fiber content of the matrix. Bones directly underlying cartilage in the joints are called 

subchondral bones. These subchondral bones nourish the overlying cartilage which itself is 

devoid of blood vessels, nerves or lymphatic tissue.

[0006] A natural erosion of cartilage occurs with age, but may also result from excessive loads 

placed on joints, obesity, heredity, trauma, decreased circulation, poor bone alignment and 

repetitive stress may exacerbate the condition of the joint. It is postulated that free radical 

damage may contribute to the development of osteoarthritis.
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[0007] Cells of hyaline cartilage known as chondrocytes produce and maintain the surrounding 

extracellular matrix. Maintenance of homeostatis of the cartilage matrix depends upon 

catabolism of matrix proteins such as type II collagen and aggrecan. These proteins are digested 

and replaced by new proteins synthesized by chondrocytes. Catabolism is in part carried out by 

proteolytic enzymes such as matrix metalloproteinase (MMP) and aggrecanase proteins. In a 

normal animal, a balance is achieved between synthesis and degradation, thereby maintaining 

healthy cartilage. When the balance shifts to degradation, pathogenesis ensues and may result in 

joint inflammation and osteoarthritis.

[0008] A homeostatic condition in cartilage is dependent upon regulation through intercellular 

signaling between chondrocytes. Chondrocytes thus produce and respond to signaling 

molecules. Such signaling molecules may comprise cytokines and growth factors which may 

directly influence cellular metabolism. Intercellular signaling is complex and has not been fully 

characterized. Growth factor molecules such as TGF-beta are involved and believed to promote 

type II collagen production and to, inhibit collagen cleavage. Cytokines, such as TNF-alpha and 

IL-l-beta, also play a role. These cytokines are believed to promote production of proteases that 

may degrade cartilage. Numerous other complex interactions are believed to be occurring as a 

result of intercellular signaling.

[0009] Due to the complexity of the intercellular signaling process, it is highly desirable to 

understand at a genetic level the interactions that are taking place. Detection of dysregulated 

genes in a pre-arthritic or an arthritic condition is helpful in understanding the biology of 

abnormal musculoskeletal joint disorders, especially on a genome-wide basis. A more detailed 

understanding of the biological pathways involved through gene expression profiling will aid in 

the development of salutary pharmaceutical, nutraceutical and nutritional (dietary) interventions 

in the disease pathways. These approaches may enable prevention, early detection and treatment 

of the underlying abnormal musculoskeletal joint conditions as well as in monitoring the 

prognosis of such abnormal musculoskeletal joint disorders, especially in osteoarthritis. 

Dysregulated genes involved in the pathology of such disorders may serve as important 

biomarkers to optimize selection of appropriate pharmaceutical, nutraceutical and nutritional 

(dietary) interventions.
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[0010] There is yet to be identified a drug that reverses the course of osteoarthritis. Currently 

available therapeutic agents are employed to reduce inflammation and/or to relieve pain. Current 

therapy employs a class of drugs known as non-steroidal anti-inflammatory drugs (NSAIDs) to 

treat musculoskeletal joint disorders such as osteoarthritis, but these therapies have a variety of 

drawbacks, including, in particular, gastrointestinal disorders and they may also inhibit cartilage 

formation.

[0011] Large dogs may develop arthritis as they age. Large dog breeds are more susceptible to 

arthritis due to their increased mass and/or genetic disposition. Large dogs are not the only 

animals at risk of arthritis and other cartilage conditions. Arthritis and other degenerative joint 

diseases have been commonly recognized in dogs and such conditions have been shown to be 

prevalent in cats. Feline osteoarthritis is a disease primarily affecting aged felines ten years of 

age or older. Animals at risk of developing cartilage-affecting abnormal musculoskeletal joint 

disorders include, but are not limited to, mammals such as canine, feline, equine, hircine, ovine, 

porcine, bovine, human and non-human primate species, and birds including turkeys and 

chickens.

[0012] Diet plays an important role in disease causation and progression because it is 

fundamentally involved in metabolism. Disease regulated genes are at some level regulated by 

nutritional factors. Thus, dietary components present in foods as nutrients may regulate gene 

expression at the transcriptional and translational level, as well as in certain post-translational 

modifications. They may similarly be involved in degradation and enzymatic activities. 

Nutrient levels may influence the equilibrium of metabolic pathways. Metabolic pathways are 

frequently complex and may involve many redundancies and interrelationships among different 

metabolic pathways. Altering the concentration of a single enzyme, growth factor, cytokine or 

metabolite may impact a number of metabolic pathways involved in disease-related physiology. 

Hormones and other cell signaling molecules are well-understood to be regulated by diet and are 

also known to be implicated in the development and progression of disease.

[0013] The same disease phenotype may result from disturbances in different metabolic 

pathways, and the genetic make-up of each animal differs, thereby causing variation in responses 

to the same factors, including nutritional and environmental factors. The interplay of genetic,
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nutritional and environmental factors is important in understanding the etiology, prevention,

treatment and progression of diseases in animals. Finding gene expression responses to nutrients

associated with various diseases and disorders permits formulation of diets for animals

susceptible to disease such as abnormal musculoskeletal joint disorders, and further permits

diagnosis, treatment and monitoring the prognosis of the underlying disease.

[0014] Nutritional components influence gene expression, including mRNA production 

(transcription), mRNA processing, protein production (translation) and post-translational 

modifications, thereby influencing the overall metabolic status of an animal. As a result, the use 

of biomarkers for early detection and monitoring of disease progression and/or genotype-based 

diets may enable prevention or treatment of diseases as well as new therapies to be developed for 

animals, particularly for companion animals. Diet is arguably the most important environmental 

factor affecting the phenotype of an animal, including susceptibility to disease.

[0015] Gene expression may be regulated through unstable processes that are controlled by 

activators and repressors of gene function. Nutritional status may cause significant changes in 

gene transcription rates. Macronutrients such as glucose, fatty acids and amino acids and 

micronutrients such as iron, zinc and vitamins can regulate gene expression. Various bioactive 

food components such as carotenoids, flavonoids, monoterpenes and phenolic acids may act as 

transcription factors affecting gene expression. These substances tend to have direct effects on 

gene expression. In other situations, substances like dietary fiber, which is fermented in the gut 

by bacteria, may lead to the production of nutrients such as short chain fatty acids. Such 

substances may act as indirect activators or repressors of gene expression.

[0016] Identification of nutrient-related changes upon transcription and translation may be 

detected in experiments of the type described in this specification. In view of the extensive array 

of genes profiled in the examples of this specification, alterations in gene expression and 

quantification are readily detected by the methods taught in this specification. Thus, dietary and 

metabolic gene expression signatures may be readily ascertained using the techniques taught in 

the Examples of this specification. Biomarkers of the invention are proteins and/or nucleic acids 

that are differentially expressed in animals. Biomarker expression can be assessed at the protein 

or nucleic acid level using various methods known to the skilled artisan.
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[0017] Only very limited work has been done to date in screening the canine and feline genomes 

for gene expression profiles in response to nutritional components in the diet of these companion 

animals. Work has been done in the area of cancer employing a canine gene microarray for CG 

analysis of tumors. Thomas R. et al. A canine cancer gene microarray for CGH analysis tumors, 

Cyrogenet. Genome Res., 2003; 102:254-260. Further works has been done in the area of dilated 

cardiomyopathy. Oyayma, M.A. et al., Genomic expression patterns of cardiac tissue from dogs 

with dilated cardiomyopathy, Am. J. Vet. Res. 2005; 66:1140-1155. To date the study of the 

canine genome with respect to osteoarthritis has been very limited. In one study, the MIG-6 

gene was found to be elevated in dogs in the high risk osteoarthritis group and it has been 

hypothesized that this gene may be implicated in cartilage degradation and in the production of 

cartilage in dogs. Mateescu, R.G. et al., Increased MIG-6 mRNA transcipts in osteoarthritic 

cartilage. Biochem. Biophy. Res. Commun. 2005; 332:482-486.

[0018] Studies in healthy populations of animals versus populations having a disease such as the 

abnormal musculoskeletal joint disorders described in this specification have not been 

extensively conducted. Little data is available with respect to the canine genome and far less 

with respect to the feline genome. Gene expression data contained in this specification identifies 

genes associated with cartilage degradation in dogs and cats. Such gene expression data enables 

identification of nutritional compositions capable of modulating expression of such genes in a 

favorable manner. This is also the case with respect to genes generally associated with 

inflammation. Analogous data in felines is additionally set forth in the specification, figures and 

examples of this specification.

[0019] Gene expression data contained in the specification and examples enables a variety of 

desirable inventions based on the gene expression profiles described herein. The data permits 

identification and quantification of gene expression products as biomarkers of nutrition as well 

as disease prevention, identification and treatment of the underlying abnormal musculoskeletal 

joint disorder. Gene expression data elicited as a result of the practice of the methods of the 

invention also permits monitoring the progression of such abnormal musculoskeletal joint 

disorders. These inventions further include genetic testing to identify susceptible subpopulations 

of animals likely to be afflicted with such abnormal musculoskeletal joint disorders, to identify 

optimal diets for the prevention or treatment of such disorders, to identify pharmaceutical,
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nutraceutical and nutritional (dietary) interventions based on the findings set forth in this

specification in order to treat the underlying diseases and inflammation. The inventions also

include biomarkers for early disease detection, targeted therapeutics, diagnostic reagents and kits

for the analysis of tissue and blood samples from animals susceptible to or having such abnormal

musculoskeletal joint disorders.

[0020] In designing foods for animals, for example, companion animals such as cats and dogs, 

optimal animal health or wellness through good nutrition is an important goal. However, even 

the most nutritious animal food is of little value if the animal rejects or refuses to eat the food, or 

if the animal’s intake of the food is restricted because the animal finds the food unpalatable. 

Thus, the inventions set forth in this specification further comprise nutritional compositions 

capable of promoting the health and wellness of animals susceptible to or having such abnormal 

musculoskeletal joint disorders. The invention thus encompasses edible food compositions for 

companion animals, which have therapeutic and prophylactic efficacy and possess increased 

palatability over currently marketed companion animal food products.

SUMMARY OF THE INVENTION

[0021] The invention relates to compositions comprising at least one omega-3 fatty acid, at least 

one glycosaminoglycan, at least one amino sugar, at least one antioxidant, and carnitine or 

acetylcarnitine. The invention includes, but is not limited to, nutritional compositions, dietary 

supplements, nutraceuticals and treats for administration to animals, especially companion 

animals.

[0022] The invention also relates to methods of treating animals having an abnormal 

musculoskeletal joint condition, the methods comprising administering to the subject at least one 

of the compositions of the invention.

[0023] The invention still further relates to methods of delaying the onset in an animal or 

reducing the pain of an animal having an abnormal musculoskeletal joint condition, the methods 

comprising administering to the subject at least one of the compositions of the present invention.
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[0024] In one embodiment, the invention encompasses a canine pet food composition comprising

at least one omega-3 fatty acid, at least one glycosaminoglycan, at least one amino sugar, at least

one antioxidant, and carnitine or acetylcarnitine.

[0025] In another embodiment, the invention encompasses a feline pet food composition 

comprising at least one omega-3 fatty acid, at least one glycosaminoglycan, at least one amino 

sugar, at least one antioxidant, and carnitine or acetylcarnitine.

[0026] Another embodiment encompasses a method of treating or preventing an abnormal 

musculoskeletal joint disorder in an animal in need thereof with a composition of the invention.

[0027] Yet another embodiment encompasses a method of treating or preventing an abnormal 

musculoskeletal joint disorder, selected from the group consisting of osteoarthritis, rheumatoid 

arthritis and local joint inflammation, in an animal in need thereof with a composition of the 

invention.

[0028] A still further embodiment of the invention encompasses a method of treating or 

preventing a musculoskeletal joint disorder selected from the group consisting of osteoarthritis, 

rheumatoid arthritis and local joint inflammation in a companion animal in need thereof with a 

composition of the invention.

[0029] Another embodiment of the invention encompasses a method of treating or preventing a 

musculoskeletal joint disorder, selected from the group consisting of osteoarthritis, rheumatoid 

arthritis and local joint inflammation, in a canine in need thereof with a composition of the 

invention.

[0030] Another embodiment of the invention encompasses a method of treating or preventing a 

musculoskeletal joint disorder, selected from the group consisting of osteoarthritis, rheumatoid 

arthritis and local joint inflammation, in a feline in need thereof with a composition of the 

invention.

[0031] Another embodiment of the invention encompasses a method of treating or preventing 

osteoarthritis in a canine in need thereof with a composition of the invention.
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[0032] Another embodiment of the invention encompasses a method of treating or preventing

osteoarthritis in a feline in need thereof with a composition of the invention.

[0033] Another embodiment of the invention encompasses a method of treating or preventing 

rheumatoid arthritis in a canine in need thereof with a composition of the invention.

[0034] Another embodiment of the invention encompasses a method of treating or preventing 

rheumatoid arthritis in a feline in need thereof with a composition of the invention.

[0035] Another embodiment of the invention encompasses a method of treating or preventing 

joint inflammation in a canine in need thereof with a composition of the invention.

[0036] Another embodiment of the invention encompasses a method of treating or preventing 

joint inflammation in a feline in need thereof with a composition of the invention.

[0037] Another embodiment of the invention encompasses one or more genes or gene segments 

that are differentially expressed in animals having an abnormal musculoskeletal joint disorder, 

which may include by way of example osteoarthritis, rheumatoid arthritis or local joint 

inflammation, compared with animals not having such an abnormal musculoskeletal joint 

disorder.

[0038] Another embodiment of the invention encompasses combinations of two or more 

polynucleotides or polypeptides that are differentially expressed in animals having an abnormal 

musculoskeletal joint disorder, which may include by way of example osteoarthritis, rheumatoid 

arthritis or local joint inflammation, compared with animals not having such an abnormal 

musculoskeletal joint disorder.

|0039] Another embodiment of the invention encompasses compositions of two or more 

polynucleotide or polypeptide probes suitable for detecting the expression of genes'differentially 

expressed in animals having an abnormal musculoskeletal joint disorder, which may include by 

way of example osteoarthritis, rheumatoid arthritis or local joint inflammation, compared with 

animals not having such an abnormal musculoskeletal joint disorder.

[0040] Another embodiment of the invention encompasses methods and compositions for 

detectine the differential expression of one or more genes differentially expressed in animals
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having an abnormal musculoskeletal joint disorder, which may include by way of example

osteoarthritis, rheumatoid arthritis or local joint inflammation, compared with animals not having

such a musculoskeletal disorder.

[0041] Another embodiment of the invention encompasses methods for measuring the effect of a 

test substance on the expression profile of one or more genes differentially expressed in animals 

having an abnormal musculoskeletal joint disorder, which may include by way of example 

osteoarthritis, rheumatoid arthritis or local joint inflammation, compared with animals not having 

such an abnormal musculoskeletal disorder as a method for screening a test substance to 

determine if it is likely to be useful for modulating such disorder in such animal.

[0042] Another embodiment of the invention encompasses methods for formulating a prognosis 

that an animal is likely to develop an abnormal musculoskeletal joint disorder, which may 

include by way of example osteoarthritis, rheumatoid arthritis or local joint inflammation or in 

developing a diagnosis that an animal has such a musculoskeletal joint disorder.

[0043]A further aspect of the invention is that it relates to the identification of novel biomarkers 

of abnormal musculoskeletal joint disorders, particularly osteoarthritis, in animals, particularly 

companion animals, as well as methods of detection of abnormal musculoskeletal joint disorders 

in such animals based on a characteristic pattern of gene expression of such biomarkers in vivo. 

Specifically, the methods of the invention comprise detecting differential expression, compared 

to a control expression level, of at least one biomarker, in a body sample, preferably a blood 

sample, wherein the detection of differential expression of such biomarker specifically identifies 

animals that have an abnormal musculoskeletal joint disorder, especially osteoarthritis. Thus, 

such methods rely upon the detection of at least one biomarker that is differentially expressed in 

an abnormal musculoskeletal joint disorder in comparison to cells from normal or control 

animals.

[0044] It is also an embodiment of the invention to modulate various canine biomarkers related 

to an abnormal musculoskeletal joint disorder, in particular osteoarthritis, rheumatoid arthritis, or 

a local joint inflammatory condition by administering a composition of the invention to an 

animal in need thereof in an amount effective to modulate the biomarker. Examples of 

biomarkers related to an abnormal musculoskeletal joint disorder that can be modulated include,
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but are not limited to, Annexin Al, Cathepsin D, Cathepsin F, Cathepsin S, RELA, HMGB1, IL-

1β, TNFa, TNFP, TLR-2, TLR-4, p38 MAPK, TIMP-1, TIMP-2, MMP-1, MMP-2, MMP-13,

IL-15 and IL-17 receptor, COL2A1, COL1A2, COL3A1, COL4A1, MMP-13, TIMP-2, MMP-2,

C2C, C1,2C, FLAP, PLA2, MAPK1, MAPK.2 and Aggrecan.

[0045] The biomarkers of the invention are proteins and/or nucleic acids that are differentially 

expressed in an animal having or likely to develop an abnormal musculoskeletal joint disorder, in 

particular osteoarthritis, rheumatoid arthritis or a local joint inflammatory condition.

[0046] It is further contemplated herein that the methods of the present invention may be used in 

combination with traditional diagnostic techniques that are able to detect the physical and 

morphological characteristics of degenerative musculoskeletal joint disease. Thus, for example, 

the characterization of differential expression in genes for osteoarthritis biomarkers in cells 

obtained from a blood sample of an animal may be combined with conventional diagnostic (e.g., 

radiological) techniques in order to corroborate a diagnosis of osteoarthritis.

[0047] In a further aspect, the invention relates to compositions comprising one or more nucleic 

acid probes that specifically hybridize to a nucleic acid, or fragment thereof, encoding a 

biomarker of the present invention.

[0048] In an additional aspect, the invention relates to compositions comprising antibodies that 

specifically bind to a polypeptide encoded by a gene expressing a biomarker of the present 

invention.

[0049] The invention also relates to kits to diagnose an abnormal musculoskeletal join disorder 

in an animal comprising component that can be used to detect expression of the biomarkers of 

the present invention, including, but not limited to, the compositions and microarrays described 

herein.

[0050] In another aspect, it is also contemplated herein that the invention relates to methods for 

identifying bioactive dietary components or other natural compounds (referred to hereafter as 

“dietary components” or “components”) that may be tested for their ability to treat or ameliorate 

an abnormal musculoskeletal joint condition in an animal comprising: (a) contacting a cell 

capable of expressing an RNA or protein product of one or more biomarkers disclosed in Table 2
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and/or Table 3 with a test component; (b) determining the amount of said RNA and/or product 

produced in the cells contacted with the test component; and (c) comparing the amount of said 

RNA and/or protein product in the cells contacted with the test component to the amount of the 

same said RNA or protein product present in a corresponding control cell that has not been 

contacted with the test component; wherein if the amount of the RNA or protein product is 

altered relative to the amount in the control, the component is identified as one to be tested for its 

ability to treat or ameliorate an abnormal musculoskeletal joint disorder, especially osteoarthritis, 

rheumatoid arthritis or a local joint inflammatory condition.

[0051] A further aspect of the invention is a method for diagnosis and/or prognosis of 

osteoarthritis in an animal, wherein the method comprises the steps of: obtaining at least one 

tissue sample or bodily fluid specimen from the animal; determining the amount of one or more 

biomarkers selected from Table 2 and/or Table 3 in said at least one sample or specimen 

obtained from the animal, wherein said biomarker is a polypeptide, protein, RNA, DNA, 

polynucleotide or metabolite thereof. A still further embodiment is such method where such one 

or more biomarkers is selected from the group consisting of Annexin Al, Cathepsin D, 

Cathepsin F, Cathepsin S, RELA, HMGB1, IL-Ιβ, TNFa, TNFp, TLR-2, TLR-4, p38 MAPK, 

TIMP-1, TIMP-2, MMP-1, MMP-2, MMP-13, IL-15 and IL-17 receptor.

[0052] Yet another embodiment of the invention is a kit for diagnosis and/or prognosis of 

osteoarthritis in an animal, particularly for carrying out the method for diagnosis and/or 

prognosis of osteoarthritis in an animal, wherein the method comprises the steps of: obtaining at 

least one tissue sample or bodily fluid specimen from the animal; determining the amount of one 

or more biomarkers selected from Table 2 and/or Table 3 in said at least one sample or specimen 

obtained from the animal, wherein said biomarker is a polypeptide, protein, RNA, DNA, 

polynucleotide or metabolite thereof, and optionally, further comprising a detectable agent linked 

to said biomarker.

[0053] A still further embodiment of the invention is a reagent for diagnosis and/or prognosis of 

osteoarthritis in an animal, particularly for carrying out the method for diagnosis and/or 

prognosis of osteoarthritis in an animal, wherein the method comprises the steps of: obtaining at 

least one tissue sample or bodily fluid specimen from the animal; determining the amount of one
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or more biomarkers selected from Table 2 and/or Table 3 in said at least one sample or specimen

obtained from the animal, wherein said biomarker is a polypeptide, protein, RNA, DNA,

polynucleotide or metabolite thereof, and optionally further comprising a detectable agent linked

to said biomarker.

[0054] Another embodiment of the invention is the use of one or more polypeptides, proteins, 

RNAs, DNAs, polynucleotide or metabolites thereof, as identified on Table 2 and/or Table 3, as 

a biomarker for diagnosis and/or prognosis of an abnormal musculoskeletal joint disorder, 

particularly for forming a kit for diagnosis or prognosis of an abnormal musculoskeletal joint 

disorder. A still further embodiment is such kit where such one or more biomarkers is selected 

from the group consisting of Annexin Al, Cathepsin D, Cathepsin F, Cathepsin S, RELA, 

HMGB1, IL-1 β, TNFa, TNFp, TLR-2, TLR-4, p38 ΜΑΡΚ, TIMP-1, TIMP-2, MMP-1, MMP-2, 

MMP-13, IL-15 and IL-17 receptor. Yet another embodiment is such kit, wherein the reagents 

and equipment comprise DNA microarray analysis materials including oligonucleotide 

microarray, c-DNA microarray, and focused gene chip, or a combination thereof.

[0055] Another embodiment of the invention is a method of detecting osteoarthritis in an animal, 

comprising providing a sample from the animal comprising a tissue sample or specimen of a 

bodily fluid; detecting levels of a biomarker, as identified on Table 2 and/or Table 3, which is a 

polypeptide, protein, RNA, DNA, polynucleotide or metabolite thereof in the sample or 

specimen; and comparing the levels of said biomarker in the sample or specimen to levels of said 

biomarker in a control sample; wherein expression of the biomarker has at least a 1-fold or 

greater difference in gene expression compared with expression in a cell of a control animal.

[0056] A still further embodiment of the invention is a method of detecting osteoarthritis in an 

animal, comprising contacting the sample or specimen of the aforesaid method with a first 

primer that comprises a polynucleotide sequence that hybridizes selectively to said biomarker 

and a second primer comprising a polynucleotide sequence that hybridizes to said biomarker 

polynucleotide, performing an amplification reaction, and quantifying an amplification product 

of the biomarker polynucleotide in the sample or the specimen.

[0057] Another embodiment of the invention is a method of assessing the effectiveness of a 

course of treatment or nutritional management for an animal suffering from osteoarthritis, the
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method comprising (a) measuring a first level of a biomarker polypeptide, protein, RNA, DNA, 

polynucleotide or metabolite thereof, as identified on Table 2 and/or Table 3, in a tissue sample 

or a specimen of bodily fluid from said animal at a first time point in time during the course of 

treatment, (b) measuring a second level of said biomarker in said sample or specimen from said 

animal at a second point in time during the course of treatment, and (c) comparing the 

measurements of the biomarker at said first point and said second point; wherein expression of 

the biomarker has at least an 1-fold or greater difference in gene expression compared with 

expression in a cell of a control animal. .

[0058J Another embodiment of the invention is a method of assessing the progression of a course 

of treatment or nutritional management for an animal suffering from osteoarthritis, the method 

comprising (a) measuring a first level of a biomarker polypeptide, protein, RNA, DNA, 

polynucleotide or metabolite thereof, as identified on Table 2 and/or Table 3, in a tissue sample 

or a specimen of bodily fluid from said animal at a first point in time during the course of 

treatment, (b) measuring a second level of said biomarker in said sample or specimen from said 

animal at a second point in time during the course of treatment, and (c) comparing the 

measurements of the biomarker at said first point and said second point; wherein expression of 

the biomarker has at least an 1-fold or greater difference in gene expression compared with 

expression in a cell of a control animal.

[0059] A further embodiment of the invention is a method for identifying a molecule for 

diagnosing osteoarthritis in an animal, the method comprising: (1) providing a sample of a tissue 

sample or a specimen of bodily fluid from said animal comprising a biomarker, as identified on 

Table 2 and/or Table 3, which is a polypeptide, protein, RNA, DNA, polynucleotide or 

metabolite thereof; (2) contacting the sample or specimen with a test molecule; (3) determining 

whether the test molecule binds to, or is bound by, said biomarker; wherein expression of the 

biomarker has at least an 1-fold or greater difference in expression compared with expression of 

said biomarker of a control animal.

[0060] A still further embodiment of the invention is a method for screening for osteoarthritis in 

an animal comprising the steps of: i) obtaining a tissue sample or a specimen of bodily fluid from 

said animal and determining a gene expression profile of one or more biomarker polypeptides,
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proteins, RNAs, DNAs, polynucleotides or metabolites in the sample; and ii) comparing the gene 

expression profile of said one or more biomarkers in the sample to a positive control comprising 

an average gene expression level of said one or more biomarkers in a plurality of reference 

samples that are derived from animals displaying symptoms of osteoarthritis to determine 

differential gene expression between the sample and the positive control, wherein presence of 

osteoarthritis is indicated if there is no statistically significant differential gene expression 

between the gene expression profile of one or more biomarkers in the sample and the positive 

control, wherein the biomarkers comprise one or more genes of Table 2 and/or Table 3.

[0061] Yet another embodiment of the invention is a method for screening for osteoarthritis in 

an animal comprising the steps of: i) obtaining a tissue sample a specimen of bodily fluid from 

said animal and determining a gene expression profile of one or more biomarker polypeptides, 

proteins, RNAs, DNAs, polynucleotides or metabolites in the sample; and ii) comparing the gene 

expression profile of said one or more biomarkers in the sample to a positive control comprising 

an average gene expression level of said one or more biomarkers in a plurality of reference 

samples that are derived from control animals displaying no symptoms of osteoarthritis to 

determine differential gene expression between the sample and a reference sample of said control 

animals, wherein presence of osteoarthritis is indicated if there is a 1-fold differential gene 

expression between the gene expression profile of one or more biomarkers in the sample and the 

positive control, wherein the biomarkers comprise one or more genes of Table 2 and/or Table 3.

[0062] Another embodiment of the invention is an assay for screening an agent for its ability to 

treat or prevent one or more symptoms of osteoarthritis comprising the steps of: i) isolating a 

nucleic acid control sample from a tissue sample from said animal that produces a differential 

gene expression profile representative of osteoarthritis and determining the level of gene 

expression in the control sample; ii) subjecting the tissue sample to said agent; iii) isolating a 

nucleic acid test sample from said tissue sample after subjecting said tissue sample to the agent 

of step (ii) and determining the level of gene expression in the test sample; iv) comparing 

production, stability, degradation and/or activation of gene expression between the control 

sample and the test sample to find the differential gene expression profile between the test 

sample and the control sample; wherein a differential gene expression profile between the test
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sample as compared with the control sample is indicative of the ability of the agent to prevent or

treat one or more symptoms of osteoarthritis.

[0063] Still another embodiment of the invention is a method for identifying a plurality of genes 

that are differentially expressed between tissue samples for use in an informative array, 

comprising: providing a first set of heterogeneous nucleic acid probes derived from a first tissue 

sample; providing a second set of heterogeneous nucleic acid probes derived from a second 

tissue sample; hybridizing a nucleic acid array comprising a plurality of sequences derived from 

genes of a biological process with the first set of probes and determining a first level of 

expression for sequences of the array; hybridizing the array with said second set of probes and 

determining a second level of expression for sequences of the array; identifying a plurality of 

genes that are differentially expressed in said biological process by comparing the first level of 

expression with said second level of expression for hybridized sequences; and establishing a 

ranking of the identified genes by a step selected from the group of steps consisting of: 

determining an absolute value of the difference between the first level of expression and the 

second level of expression, and ranking genes having a higher difference over genes having a 

lower difference; and determining a standard deviation of the difference between the first level of 

expression and the second level of expression, and ranking genes having a higher standard 

deviation over genes having a lower standard deviation, wherein the genes comprise one or more 

genes on Table 2 and/or Table 3.

[0064] Another embodiment of the invention is a method for converting a nucleic acid array into 

an informative array comprising: providing a first set of heterogeneous nucleic acid probes 

derived from a first tissue sample; providing a different, second set of heterogeneous nucleic acid 

probes derived from a second tissue sample; hybridizing a nucleic acid array comprising a 

plurality of sequences with the first set of probes and determining a first level of expression for 

sequences of the array; hybridizing the array with said second set of probes and determining a 

second level of expression for sequences of the array; identifying a plurality of genes that are 

differentially expressed in said biological process based on a difference between the first level of 

expression and the second level of expression for identified genes, by a step selected from the 

group of steps consisting of: determining an absolute value for the difference between the first 

level of expression and the second level of expression, and ranking genes having a higher
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difference over genes having a lower difference; and determining a standard deviation of the 

difference between the first level of expression and the second level of expression, and ranking 

genes having a higher standard deviation over genes having a lower standard deviation; and 

selecting genes from the plurality of identified differentially expressed genes for inclusion on the 

informative array, wherein said genes are selected from the genes listed in Table 2 and/or Table

3.

[0065] Yet another embodiment of the invention is a computer-implemented method for 

analyzing gene expression to screen for osteoarthritis comprising the steps of: i) compiling data 

comprising a plurality of measured gene expression signals derived from nucleic acid microarray 

analysis, selected from the group consisting of oligonucleotide microarray, c-DNA microarray, 

and focused gene chip analysis, or a combination thereof, of tissue samples into a form suitable 

for computer-based analysis: and ii) analyzing the compiled data, wherein the analyzing 

comprises identifying gene networks from a number of upregulated biomarker genes and down- 

regulated biomarker genes, wherein the biomarker genes are genes that have been identified as 

associating with presence or severity of osteoarthritis, said genes comprising genes listed in 

Table 2 and/or Table 3.

[0066] Another embodiment of the invention is a method of in vitro screening a drug candidate, 

the method comprising determining the capacity of the candidate to modulate expression of a 

selected gene or activity of the selected gene expression product wherein the selected gene or 

gene expression product is an osteoarthritis biomarker or gene expression product selected from 

the group consisting of the genes or gene products listed on Table 2 and/or Table 3.

[0067] Another embodiment of the invention is a method of in vitro screening a nutritional 

foodstuff, dietary supplement, nutraceutical or treat, the method comprising determining the 

capacity of the candidate to modulate expression of a selected gene or activity of the selected 

gene expression product wherein the selected gene or gene expression product is an osteoarthritis 

biomarker or gene expression product selected from the group consisting of the genes or gene 

products listed on Table 2 and/or Table 3.

[0068] Another embodiment of the invention is a method of in vitro screening a drug candidate, 

the method comprising a) collecting at least two biological samples; wherein a first sample
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mimics osteoarthritis and a second sample mimics a healthy condition; b) contacting at least one 

sample or a mixture of samples with one or more drug candidates to be tested; c) measuring gene 

expression or gene expression product level or activity of genes listed on Table 2 and/or Table 3 

or activity in the biological samples or mixture obtained in b); and d) selecting drug candidates 

which are capable of modulating gene expression or gene expression product level or activity 

measured in the samples or mixture obtained in b) and comparing the levels with a sample not 

mixed with the drug candidate.

[0069] Another embodiment of the invention is a method of in vitro screening a nutritional 

foodstuff, dietary supplement, nutraceutical or treat, the method comprising a) collecting at least 

two biological samples; wherein a first sample mimics osteoarthritis and a second sample mimics 

a healthy condition; b) contacting at least one sample or a mixture of samples with one or more 

nutritional foodstuff, dietary supplement, nutraceutical or treat to be tested; c) measuring gene 

expression or gene expression product level or activity of genes listed on Table 2 and/or Table 3 

or activity in the biological samples or mixture obtained in b); and d) selecting a nutritional 

foodstuff, dietary supplement, nutraceutical or treat which is capable of modulating gene 

expression or gene expression product level or activity measured in the samples or mixture 

obtained in b) and comparing the levels with a sample not mixed with the nutritional foodstuff, 

dietary supplement, nutraceutical or treat.

[0070] Another embodiment of the invention is a method of in vitro determination of an animal’s 

sensitivity to osteoarthritis, the method comprising comparing gene expression or gene 

expression product levels or activity of biomarkers selected from the group consisting of the 

genes and gene products listed on Table 2 and/or Table 3.

[0071] Another embodiment of the invention is a method of preparing a composition for treating 

osteoarthritis, the method comprising preparing a composition comprising a modulator of 

osteoarthritis biomarkers selected from the group consisting of genes and gene products listed on 

Table 2 and/or Table 3.

[0072] Another embodiment of the invention is a method of determining the efficacy of a 

treatment for osteoarthritis, comprising the steps of: (a) providing a biological sample from an 

animal affected by osteoarthritis, who has been subjected to said treatment, (b) determining the
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level in said sample of one or more biomarkers for osteoarthritis, to create an expression profile for said 

animal, and (c) comparing said expression profile with: i) a comparable expression profile obtained from 

said test animal before initiation of said treatment, and/or ii) a comparable expression profile obtained 

from said test animal at an earlier stage of said treatment, and/or iii) a comparable expression profile 

characteristic of a subject who is unaffected by osteoarthritis, wherein the one or more biomarkers for 

osteoarthritis, comprise expression products of one or more genes shown in Table 2 and/or Table 3.

[0073] Another embodiment of the invention is a method of selecting a food composition for an animal 

for its ability to treat or prevent one or more symptoms of osteoarthritis, comprising the steps of: i) 

accessing at least one database that comprises a first data set relating a gene expression profile of a 

tissue sample or a biological fluid specimen of a tissue sample from an animal having osteoarthritis; ii) 

accessing a least one database that comprises a second data set relating to effects of bioactive dietary 

components on said gene expression profile; and iii) by use of a first algorithm using said first and said 

second data sets, processing said first data set and said second data set to derive a nutritional formula 

useful for selecting and preparing a food composition for said animal; and iv) storing or using said 

nutritional formula in a user readable format.

[0074] Other and further objects, features, and advantages of the present invention will be readily 

apparent to those skilled in the art.

[0074A] Throughout this specification the word "comprise", or variations such as "comprises" or 

"comprising", will be understood to imply the inclusion of a stated element, integer or step, or group of 

elements, integers or steps, but not the exclusion of any other element, integer or step, or group of 

elements, integers or steps.

[74B] Any discussion of documents, acts, materials, devices, articles or the like which has been 

included in the present specification is not to be taken as an admission that any or all of these matters 

form part of the prior art base or were common general knowledge in the field relevant to the present 

disclosure as it existed before the priority date of each claim of this application.

BRIEF DESCRIPTION OF THE DRAWINGS

[0075] FIGURE 1 depicts a decrease in gene expression of various genes associated with cartilage 

degradation in dogs after being fed at least one composition of the invention identified as canine 

composition j/d.

[0076] FIGURE 2 depicts a decrease in gene expression of various genes associated with cartilage 

degradation in dogs after being fed at least one composition of the invention identified as canine 

composition j/d. [0077] FIGURE 3 depicts an increase in gene expression of various genes associated 

with inflammation in arthritic cats compared to non-arthritic cats.
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[0077] FIGURE 3 depicts an increase in gene expression of various genes associated with

inflammation in arthritic cats compared to non-arthritic cats.

[0078] FIGURE 4 depicts one embodiment of the compositions of the present invention 

identified as composition j/d.

[0079] FIGURE 5 depicts upregulation of gene C2C in arthritic dogs compared to normal dogs.

[0080] FIGURE 6 depicts upregulation of gene C1,2C in arthritic dogs compared to non-arthritic 

dogs.

[0081] FIGURE 7 depicts certain genes expressing proteins associated with arthritis in arthritic 

versus non-arthritic cartilage in dogs.

[0082] FIGURE 8 depicts certain genes expressing proteins associated with arthritis in arthritic 

versus non-arthritic cartilage in dogs.

[0083] FIGURE 9 depicts serum levels of EPA and DHA after feeding canine food composition 

j/d to dogs for 14 and 18 days, respectively.

[0084] FIGURE 10 depicts modulating expression of gene C2C after feeding dogs with canine 

composition j/d for a period of 14 days.

[0085] FIGURE 11 depicts modulating expression of gene C1,2C after feeding dogs with canine 

composition j/d for a period of 14 days.

[0086] FIGURE 12 depicts modulating expression of gene CTX-Π after feeding dogs with 

composition j/d for a period of 14 days.

[0087] FIGURE 13 depicts upregulation of gene C2C in arthritic versus non-arthritic cats.

[0088] FIGURE 14 depicts upregulation of gene CTX-II in arthritic cats versus non-arthritic cats.

[0089] FIGURE 15 depicts upregulation of various genes associated with cartilage repair in 

arthritic versus non-arthritic cats.

[0090] FIGURE 16 depicts an increase in mobility of cats after receiving feline composition j/d.
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[0091] FIGURE 17 depicts a reduction in nighttime activity of dogs indicating improved comfort

in dogs administered canine food composition j/d

DETAILED DESCRIPTION OF THE INVENTION

[0092] The invention relates to compositions and methods of treating abnormal conditions in an 

animal, wherein the abnormal condition affects the musculoskeletal joints of the animal. The 

compositions can be formulated for oral administration, including but not limited to animal 

feeds. The animal feeds can be given to any type of animal for which the compositions have 

been formulated. For example, the feeds can be formulated for companion animals, including 

but not limited to, dogs or cats.

[0093] As used herein an abnormal animal is an animal that has been diagnosed with or is 

apparently suffering from a condition that affects the musculoskeletal joints in the animal or for 

which the gene expression data contained herein suggests a predisposition for such condition. 

For example, a dog or cat diagnosed with or apparently suffering from osteoarthritis would be 

considered an abnormal animal.

[0094] The compositions of the present invention comprise at least one omega-3 fatty acid. 

Omega-3 fatty acids are \yell known in the art. Omega-3 fatty acids are essential nutrients for the 

health of animals and such fatty acids either cannot be made or cannot be made in sufficient 

quantities by animals. Such fatty acids are employed as a dietary component or components in 

the compositions and methods taught by the inventions herein. The formulation of the 

nutritional compositions contained herein is based in part upon the impact of such nutritional 

compositions on gene expression in animals suffering from musculoskeletal joint disorders of the 

types described herein. Examples of omega-3 fatty acids include, but are not limited to, alpha- 

linoleic acid (ALA), docosahexanoic acid (DHA) and eicosapentaenoic acid (EPA). In one 

embodiment of the present invention, the composition comprises one of ALA, DHA or EPA. In 

another embodiment, the composition comprises at least two of ALA, DHA or EPA. In yet 

another embodiment of the present invention, the composition comprises all three of ALA, DHA 

and EPA.

21



WO 2010/009474 PCT/US2009/051169

[0095] The compositions also comprise at least one glycosaminoglycan (GAG). GAGs are well 

know in the art and are considered to be unbranched polysaccharides comprised of repeating 

disaccharide units. Provided that the polysaccharide is unbranched and comprised of repeating 

disaccharide units, the molecule or polymer is considered to be a GAG. Examples of GAGs 

include, but are not limited to, chondroitin sulfate, dermatan sulfate, keratan sulfate, heparin, 

heparan sulfate and hyaluronan. In one embodiment of the present invention, the composition 

comprises at least one of chondroitin sulfate, dermatan sulfate, keratan sulfate, heparin, heparan 

sulfate or hyaluronan. In another embodiment of the present invention, the composition 

comprises at least two of chondroitin sulfate, dermatan sulfate, keratan sulfate, heparin, heparan 

sulfate or hyaluronan. In yet another embodiment of the present invention, the composition 

comprises at least three of chondroitin sulfate, dermatan sulfate, keratan sulfate, heparin, heparan 

sulfate or hyaluronan. In still another embodiment of the present invention, the composition 

comprises at . least four, five or all of chondroitin sulfate, dermatan sulfate, keratan sulfate, 

heparin, heparan sulfate and/or hyaluronan.

[0096] The compositions also comprise at least one amino sugar. An amino sugar is well 

understood in the art and simply means a sugar moiety wherein an amine group replaces or 

occurs in addition to a hydroxyl group. Examples of amino sugars include, but are not limited to, 

galactosamine, glucosamine, sialic acid and N-acetylglucosamine. In one embodiment of the 

present invention, the compositions comprise at least one of galactosamine, glucosamine, sialic 

acid or N-acetylglucosamine. In another embodiment of the present invention, the compositions 

comprise at least two of galactosamine, glucosamine, sialic acid or N-acetylglucosamine. In yet 

another embodiment of the present invention, the compositions comprise at least three of 

galactosamine, glucosamine, sialic acid or N-acetylglucosamine. In still another embodiment of 

the present invention, the compositions comprise all four of galactosamine, glucosamine, sialic 

acid or N-acetylglucosamine.

[0097] The compositions also comprise at least one antioxidant. Antioxidants are well known in 

the art. Examples of antioxidants include but are not limited to vitamin C, vitamin E 

(tocopherols and/or tocotrienols), glutathione, lipoic acid, melatonin, carnitine and beta-carotene. 

In one embodiment of the present invention, the compositions comprise at least one of vitamin 

C, vitamin E (tocopherols and/or tocotrienols), glutathione, lipoic acid, melatonin, or beta-
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carotene. In another embodiment of the present invention, the compositions comprise at least 

two of vitamin C, vitamin E (tocopherols and/or tocotrienols), glutathione, lipoic acid, 

melatonin, or beta-carotene. In yet another embodiment of the present invention, the 

compositions comprise at least three of vitamin C, vitamin E (tocopherols and/or tocotrienols), 

glutathione, lipoic acid, melatonin, or beta-carotene. In still another embodiment of the present 

invention, the compositions comprise at least four of vitamin C, vitamin E (tocopherols and/or 

tocotrienols), glutathione, lipoic acid, melatonin, or beta-carotene. In still another embodiment 

of the present invention, the compositions comprise at least five or more of vitamin C, vitamin E 

(tocopherols and/or tocotrienols), glutathione, lipoic acid, melatonin, and/or beta-carotene.

[0098] The compositions of the present invention also comprise carnitine or acetylcarnitine, 

which are quaternary ammonium compounds with antioxidant effects.

[0099] In select embodiments, the compositions further comprise at least one dietary mineral 

and/or at least one natural amino acid. Examples of dietary minerals and natural amino acids are 

well known. Examples of dietary minerals include, but are not limited to, calcium, chloride, 

magnesium, phosphorus, potassium, sodium, cobalt, copper, fluorine, iodine, iron, manganese, 

molybdenum, nickel, selenium, sulfur, zinc and vanadium. In one embodiment, the composition 

comprises at least one of calcium, chloride, magnesium, phosphorus, potassium, sodium, cobalt, 

copper, fluorine, iodine, iron, manganese, molybdenum, nickel, selenium, sulfur, zinc or 

vanadium. In another embodiment, the composition comprises at least two of calcium, chloride, 

magnesium, phosphorus, potassium, sodium, cobalt, copper, fluorine, iodine, iron, manganese, 

molybdenum, nickel, selenium, sulfur, zinc or vanadium. In yet another embodiment, the 

composition comprises at least three of calcium, chloride, magnesium, phosphorus, potassium, 

sodium, cobalt, copper, fluorine, iodine, iron, manganese, molybdenum, nickel, selenium, sulfur, 

zinc or vanadium. In still another embodiment, the composition comprises at least four of 

calcium, chloride, magnesium, phosphorus, potassium, sodium, cobalt, copper, fluorine, iodine, 

iron, manganese, molybdenum, nickel, selenium, sulfur, zinc or vanadium. In still another 

embodiment, the composition comprises at least five or more of calcium, chloride, magnesium, 

phosphorus, potassium, sodium, cobalt, copper, fluorine, iodine, iron, manganese, molybdenum, 

nickel, selenium, sulfur, zinc or vanadium.
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[00100] The natural amino acids are well known in the art and are the amino acids found in 

proteins. In one specific embodiment, the composition comprises an essential amino acid, 

wherein the term essential amino acid is relative to the species of the subject. For example, 

essential amino acids for dogs and cats include Arginine, Methionine, Histidine, Phenylalanine, 

Isoleucine, Threonine, Leucine, Tryptophan, Lysine and Valine. Taurine may also be considered 

to be an essential amino acid in cats.

[00101] In one embodiment canine food composition j/d comprises a composition as generally 

set forth in Figure 4, and includes a glycosaminoglycan in the form of chondroitin sulfate, and an 

amino sugar in the form of glucosamine hydrochloride as well as carnitine and at least one 

antioxidant. The composition may also contain additional sources of nutrients, for example: 

Ground Whole Grain Corn, Chicken By-Product Meal, Flaxseed, Soybean Mill Run, Brewers 

Rice, Soybean Meal, Pork Fat (preserved with mixed tocopherols and citric acid), Chicken Liver 

Flavor, Powdered Cellulose, Fish Oil, Potassium Chloride, L-Lysine, Calcium Carbonate,

Choline Chloride, Iodized Salt, DL-Methionine, Vitamin E Supplement, vitamins (L-Ascorbyl-2- 

Polyphosphate (source of vitamin C), Vitamin E Supplement, Niacin, Thiamine Mononitrate, 

Vitamin A Supplement, Calcium Pantothenate, Biotin, Vitamin B12 Supplement, Pyridoxine 

Hydrochloride, Riboflavin, Folic Acid, Vitamin D3 Supplement), L-Threonine, Taurine, Soy 

Lecithin, Glucosamine Hydrochloride, minerals (Ferrous Sulfate, Zinc Oxide, Copper Sulfate, 

Manganous Oxide, Calcium Iodate, Sodium Selenite), L-Tryptophan, L-Camitine, preserved 

with Mixed Tocopherols and Citric Acid, Chondroitin Sulfate, Beta-Carotene, Rosemary Extract.

[00102] The feline j/k food composition of the invention utilized in the Examples contained 

omega-3 fatty acids, omega-6 fatty acids and also contained alpha-linolenic acid. The 

composition contained a glycosaminoglycan in the form of chondroitin sulfate, and an amino 

sugar in the form of glucosamine hydrochloride. In addition, the composition contained 

carnitine and at least one antioxidant, for example, vitamin C and beta-carotene.

|00103]The term “animal” means a human or non-human animal, including avian, bovine, 

canine, equine, feline, hicrine, murine, ovine, primate, and porcine animals.

|00104] The term “antibody” means any immunoglobulin that binds to a specific antigen, 

including IgG, IgM, IgA, IgD, and IgE antibodies. The term includes polyclonal, monoclonal,
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monovalent, humanized, heteroconjugate, antibody compositions with polyepitopic specificity,

chimeric, bispecific antibodies, diabodies, single-chain antibodies, and antibody fragments such

as Fab, Fab’, F(ab’)2, and Fv, or other antigen-binding fragments.

[00105] The term “array” means an ordered arrangement of at least two probes on a substrate. At 

least one of the probes is a control or standard and at least one of the probes is a diagnostic 

probe. The arrangement of from about two to about 40,000 probes on a substrate assures that the 

size and signal intensity of each labeled complex formed between a probe and a sample 

polynucleotide or polypeptide is individually distinguishable.

[00106] The term “differential expression” or “differentially expressed” means increased or 

unregulated gene expression or means decreased or downregulated gene expression as detected 

by the absence, presence, or at least two-fold, or at least a 1.5, 1.4, 1.3, 1.2, 1.1 or 1-fold change 

in the amount of transcribed messenger RNA or translated protein in a sample.

[00107] The term “fold” when used as a measure of differential gene expression means an 

amount of gene expression in an animal that is a multiple or a fraction of gene expression 

compared to the amount of gene expression in a comparison animal, e.g., an arthritic animal 

compared to a non-arthritic animal. For example, a gene that is expressed three times as much in 

the animal as in the comparison animal has a 3-fold differential gene expression and a gene that 

is expressed one-third as much in the animal as in the comparison animal also has a 3 fold 

differential gene expression.

[00108] The term “fragment” means (1) an oligonucleotide or polynucleotide sequence that is a 

portion of a complete sequence and that has the same or similar activity for a particular use as the 

complete polynucleotide sequence or (2) a peptide or polypeptide sequence that is a portion of a 

complete sequence and that has the same or similar activity for a particular use as the complete 

polypeptide sequence. Such fragments can comprise any number of nucleotides or amino acids 

deemed suitable for a particular use. Generally, oligonucleotide or polynucleotide fragments 

contain at least about 10, 50, 100, or 1000 nucleotides and polypeptide fragments contain at least 

about 4, 10, 20, or 50 consecutive amino acids from the complete sequence. The term 

encompasses polynucleotides and polypeptides variants of the fragments.
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[00109] The term “gene” or “genes” means a complete or partial segment of DNA involved in

producing a polypeptide, including regions preceding and following the coding region (leader

and trailer) and intervening sequences (introns) between individual coding segments (exons).

The term encompasses any DNA sequence that hybridizes to the complement of gene coding

sequences.

[00110] The term “homolog” means (1) a polynucleotide, including polynucleotides from the 

same or different animal species, having greater than 30%, 50%, 70%, or 90% sequence 

similarity to a polynucleotide and having the same or substantially the same properties and 

performing the same or substantially the same function as the complete polynucleotide, or having 

the capability of specifically hybridizing to a polynucleotide under stringent conditions or (2) a 

polypeptide, including polypeptides from the same or different animal species, having greater 

than 30%, 50%, 70%, or 90% sequence similarity to a polypeptide identified by the expression of 

polynucleotides and having the same or substantially the same properties and performing the 

same or substantially the same function as the complete polypeptide, or having the capability of 

specifically binding to a polypeptide identified by the expression of polynucleotides. Sequence 

similarity of two polypeptide sequences or of two polynucleotide sequences is determined using 

methods known to skilled artisans, e.g., the algorithm of Karlin and Altschul (Proc. Natl. Acad. 

Sci. USA 87:2264-2268 (1990)). Such an algorithm is incorporated into the NBLAST and 

XBLAST programs of Altschul et al. (J. Mol. Biol. 215:403-410 (1990)). To obtain gapped 

alignments for comparison purposes, Gapped Blast can be utilized as described in Altschul et al. 

(Nucl. Acids Res. 25: 3389-3402 (1997)). When utilizing BLAST and Gapped BLAST 

programs, the default parameters of the respective programs (e.g., XBLAST and NBLAST) are 

used. See http://ww.ncbi.nlm.nih.gov.

[00111] The term “hybridization complex” means a complex that is formed between sample 

polynucleotides when the purines of one polynucleotide hydrogen bond with the pyrimidines of 

the complementary polynucleotide, e.g., 5’-A-G-T-C-3’ base pairs with 3’-T-C-A-G-5’. The 

degree of complementarily and the use of nucleotide analogs affect the efficiency and stringency 

of hybridization reactions.
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[00112] The term “in conjunction” means that a drug, food, or other substance is administered to 

an animal (1) together in a composition, particularly food composition, or (2) separately at the 

same or different frequency using the same or different administration routes at about the same 

time or periodically. “Periodically” means that the substance is administered on a dosage 

schedule acceptable for a specific substance. “About the same time” generally means that the 

substance (food or drug) is administered at the same time or within about 72 hours of each other. 

“In conjunction” specifically includes administration schemes wherein substances such as drugs 

are administered for a prescribed period and compositions of the present invention are 

administered indefinitely.

[00113] The term “polynucleotide” or “oligonucleotide” means a polymer of nucleotides. The 

term encompasses DNA and RNA (including cDNA and mRNA) molecules, either single or 

double stranded and, if single stranded, its complementary sequence in either linear or circular 

form. The term also encompasses fragments, variants, homologs, and alleles, as appropriate for 

the sequences that have the same or substantially the same properties and perform the same or 

substantially the same function as the original sequence. The sequences may be fully 

complementary (no mismatches) when aligned or may have up to about a 30% sequence 

mismatch. Preferably, for polynucleotides, the chain contains from about 50 to 10,000 

nucleotides, more preferably from about 150 to 3,500 nucleotides. Preferably, for 

oligonucleotides, the chain contains from about 2 to 100 nucleotides, more preferably from about 

6 to 30 nucleotides. The exact size of a polynucleotide or oligonucleotide will depend on various 

factors and on the particular application and use of the polynucleotide or oligonucleotide. The 

term includes nucleotide polymers that are synthesized and that are isolated and purified from 

natural sources. The term “polynucleotide” is inclusive of “oligonucleotide.”

[00114] The term “polypeptide,” “peptide,” or “protein” means a polymer of amino acids. The 

term encompasses naturally occurring and non-naturally occurring (synthetic) polymers and 

polymers in which artificial chemical mimetics are substituted for one or more amino acids. The 

term also encompasses fragments, variants, and homologs that have the same or substantially the 

same properties and perform the same or substantially the same function as the original 

sequence. The term encompass polymers of any length, preferably polymers containing from 

about 2 to 1000 amino acids, more preferably from about 5 to 500 amino acids. The term
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includes amino acid polymers that are synthesized and that are isolated and purified from natural

sources.

[00115] The term “probe” means (1) an oligonucleotide or polynucleotide, either RNA or DNA, 

whether occurring naturally as in a purified restriction enzyme digest or produced synthetically, 

that is capable of annealing with or specifically hybridizing to a polynucleotide with sequences 

complementary to the probe or (2) a peptide or polypeptide capable of specifically binding a 

particular protein or protein fragment to the substantial exclusion of other proteins or protein 

fragments. An oligonucleotide or polynucleotide probe may be either single or double stranded. 

The exact length of the probe will depend upon many factors, including temperature, source, and 

use. For example, for diagnostic applications, depending on the complexity of the target 

sequence, an oligonucleotide probe typically contains about 10 to 100, 15 to 50, or 15 to 25 

nucleotides. In certain diagnostic applications, a polynucleotide probe contains about 100-1000, 

300-600, nucleotides, preferably about 300 nucleotides. The probes herein are selected to be 

“substantially” complementary to different strands of a particular target sequence. This means 

that the probes must be sufficiently complementary to specifically hybridize or anneal with their 

respective target sequences under a set of predetermined conditions. Therefore, the probe 

sequence need not reflect the exact complementary sequence of the target. For example, a 

noncomplementary nucleotide fragment may be attached to the 5’ or 3’ end of the probe, with 

the remainder of the probe sequence being complementary to the target sequence. Alternatively, 

noncomplementary bases or longer sequences can be interspersed into the probe provided that 

the probe sequence has sufficient complementarity with the sequence of the target polynucleotide 

to specifically anneal to the target polynucleotide. A peptide or polypeptide probe may be any 

molecule to which the protein or peptide specifically binds, including DNA (for DNA binding 

proteins), antibodies, cell membrane receptors, peptides, cofactors, lectins, sugars, 

polysaccharides, cells, cell membranes, organelles and organellar membranes.

[00116] The term “sample” means any animal tissue or fluid containing, e.g., polynucleotides, 

polypeptides, antibodies, metabolites, and the like, including cells and other tissue containing 

DNA and RNA. Examples include, blood, cartilage, connective, epithelial, lymphoid, muscle, 

nervous, sputum, and the like. A sample may be solid or liquid and may be DNA, RNA, cDNA,
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bodily fluids such as blood or urine, cells, cell preparations or soluble fractions or media aliquots

thereof, chromosomes, organelles, and the like.

[00117] The term “single package” means that the components of a kit are physically associated 

in or with one or more containers and considered a unit for manufacture, distribution, sale, or 

use. Containers include, but are not limited to, bags, boxes, bottles, shrink wrap packages, 

stapled or otherwise affixed components, or combinations thereof. A single package may be 

containers of individual food compositions physically associated such that they are considered a 

unit for manufacture, distribution, sale, or use.

[00118] The term “useful variations” means (1) for a polynucleotide, the complements of the 

polynucleotide; the homologs of the polynucleotide and its complements; the variants of the 

polynucleotide, its complements, and its homologs; and the fragments of the polynucleotide, its 

complements, its homologs, and its variants and (2) for a polypeptide, the homologs of the 

polypeptide; the variants of the polypeptide and its homologs; and the fragments of the 

polynucleotide, its homologs, and its variants.

[00119] The term “virtual package” means that the components of a kit are associated by 

directions on one or more physical or virtual kit components instructing the user how to obtain 

the other components, e.g., in a bag containing one component and directions instructing the user 

to go to a website, contact a recorded message, view a visual message, or contact a caregiver or 

instructor to obtain instructions on how to use the kit.

[00120] The term “standard” means (1) a control sample that contains tissue from a normal 

animal if, for example, an arthritic animal is being tested or tissue from, for example, an arthritic 

animal if a normal animal is being tested or (2) a control sample that contains tissue from a 

normal or, for example, arthritic animal that has not been exposed to a test substance being 

examined in the corresponding normal or, for example arthritic animal to determine if the test 

substance causes differential gene expression, as appropriate for the context of its use.

[00121] The term “stringent conditions” means (1) hybridization in 50% (vol/vol) formamide 

with 0.1% bovine serum albumin, 0.1% Ficoll, 0.1% polyvinylpyrrolidone, 50 mM sodium 

phosphate buffer at pH 6.5 with 750 mM NaCl, 75 mM sodium citrate at 42°C, (2) hybridization
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in 50% formamide, 5x SSC (0.75 M NaCl, 0.075 M sodium citrate), 50 mM sodium phosphate 

(pH 6.8), 0.1% sodium pyrophosphate, 5x Denhardt’s solution, sonicated salmon sperm DNA 

(50 pg/ml), 0.1% SDS, and 10% dextran sulfate at 42°C; with washes at 42°C in 0.2x SSC and 

0.1% SDS or washes with 0.015 M NaCl, 0.0015 M sodium citrate, 0.1% Na^SCfi at 50°C or 

similar procedures employing similar low ionic strength and high temperature washing agents 

and similar denaturing agents.

[00122] The term “substance” means an element, compound, molecule, or a mixture thereof or 

any other material that could potentially be useful for diagnosing, prognosing, or modulating the 

onset or severity of an abnormal joint condition in an animal, including any drug, chemical 

entity, or biologic entity.

[00123] The term “siRNA” means a polynucleotide that forms a double stranded RNA that 

reduces or inhibits expression of a gene when the siRNA is expressed in the same cell as the 

gene. The term encompasses double stranded RNA formed by complementary strands. The 

siRNA complementary portions that hybridize to form the double stranded molecule typically 

have substantial or complete identity. Typically, siRNA contains at least about 15-50 nucleotides 

and the double stranded siRNA contains about 15-50 base pairs, preferably about 20-30 

nucleotides and base pairs.

[00124] The term “specifically bind” means a special and precise interaction between two 

molecules which is dependent upon their structure, particularly their molecular side groups. For 

example, the intercalation of a regulatory protein into the major groove of a DNA molecule, the 

hydrogen bonding along the backbone between two single stranded nucleic acids, or the binding 

between an epitope of a protein and an agonist, antagonist, or antibody.

[00125] The term “specifically hybridize” means an association between two single stranded 

polynucleotides of sufficiently complementary sequence to permit such hybridization under 

predetermined conditions generally used in the art (sometimes termed “substantially 

complementary”). For example, the term may refer to hybridization of a polynucleotide probe 

with a substantially complementary sequence contained within a single stranded DNA or RNA 

molecule according to an aspect of the invention, to the substantial exclusion of hybridization of 

the polynucleotide probe with single stranded polynucleotides of non-complementary sequence.
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[00126] The term “variant” means (1) a polynucleotide sequence containing any substitution, 

variation, modification, replacement, deletion, or addition of one or more nucleotides from or to 

a polynucleotide sequence and that has the same or substantially the same properties and 

performs the same or substantially the same function as the original sequence and (2) a 

polypeptide sequence containing any substitution, variation, modification, replacement, deletion, 

or addition of one or more amino acids from or to a polypeptide sequence and that has the same 

or substantially the same properties and performs the same or substantially the same function as 

the original sequence. The term therefore includes single nucleotide polymorphisms (SNPs) and 

allelic variants and includes conservative and non-conservative amino acid substitutions in 

polypeptides. The term also encompasses chemical derivatization of a polynucleotide or 

polypeptide and substitution of nucleotides or amino acids with nucleotides or amino acids that 

do not occur naturally, as appropriate.

[00127] The invention is not limited to the particular methodology, protocols, and reagents 

described herein because they may vary. Further, the terminology used herein is for the purpose 

of describing particular embodiments only and is not intended to limit the scope of the present 

invention. As used herein and in the appended claims, the singular forms “a,” “an,” and “the” 

include plural reference unless the context clearly dictates otherwise, e.g., reference to “a 

variant” includes a plurality of variants. Further, defined terms include variations of the terms 

used in the proper grammatical context, e.g., the term “specifically binds” includes “specific 

binding” and other forms of the term. Similarly, the words “comprise”, “comprises”, and 

“comprising” are to be interpreted inclusively rather than exclusively.

[00128] Unless defined otherwise, all technical and scientific terms and any acronyms used 

herein have the same meanings as commonly understood by one of ordinary skill in the art in the 

field of the invention. Although any compositions, methods, articles of manufacture, or other 

means or materials similar or equivalent to those described herein can be used in the practice of 

the present invention, the preferred compositions, methods, articles of manufacture, or other 

means or materials are described herein.

[00129] All patents, patent applications, publications, and other references cited or referred to 

herein are incorporated herein by reference to the extent allowed by law. The discussion of those
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references is intended merely to summarize the assertions made therein. No admission is made

that any such patents, patent applications, publications or references, or any portion thereof, is

relevant prior art for the present invention and the right to challenge the accuracy and pertinence

of such patents, patent applications, publications, and other references is specifically reserved.

[00130] In one embodiment, the present invention encompasses one or more genes or gene 

segments (“genes” as defined herein) that are differentially expressed in abnormal animals 

compared to normal animals. The invention is based upon the discovery of polynucleotides that 

are differentially expressed in abnormal animals compared to normal animals. The genes were 

identified by comparing the expression of genes in lymphocytes from animals diagnosed as 

abnormal with genes in lymphocytes from animals diagnosed as normal using Affymetrix 

GeneChip® technology.

[00131] The polynucleotides and genes are identified by measuring differences in gene 

expression from lymphocytes from canines diagnosed as abnormal with gene expression in 

lymphocytes from canines diagnosed as normal. Changes in gene expression can be determined 

by any method known to skilled artisans. Generally, changes in gene expression are determined 

by measuring transcription (determining the amount of mRNA produced by a gene) or measuring 

translation (determining the amount of protein produced by a gene). The amount of RNA or 

protein produced by a gene can be determined using any method known to skilled artisans for 

quantifying polynucleotides and proteins. Generally, RNA expression is determined using 

polymerase chain reaction (PCR) (including, without limitation, reverse transcription-PCR (RT- 

PCR) and quantitative real-time PCR (qPCR)), RNase protection, Northern blotting, and other 

hybridization methods. The RNA measured is typically in the form of mRNA or reverse 

transcribed mRNA. Protein or polypeptide expression is determined using various colormetric 

and spectroscopic assays and methods such as the lowry assay, the biuret assay, fluorescence 

assays, turbidimetric methods, the bicinchoninic assay, protein chip technology, infrared 

absorbance, ninhydrin, the bradford assay, and ultraviolet absorbance. In a preferred method, 

changes in gene expression are determined using Affymetrix Canine-1 and Canine-2 gene chips 

available for purchase from Affymetrix, Inc. and the instructions for using such chips to 

determine gene expression.
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[00132] Generally, differential gene expression in abnormal animals compared to normal animals 

is determined by measuring the expression of at least one gene. Preferably, the expression of two 

or more differentially expressed genes is measured to provide a gene expression pattern or gene 

expression profile. More preferably, the expression of a plurality of differentially expressed 

genes is measured to provide additional information for a more significant gene expression 

pattern or profile.

[00133] In another aspect, the invention provides a device suitable for detecting the expression 

of a plurality of genes differentially expressed in abnormal animals compared to normal animals. 

The device comprises a substrate having a plurality of the oligonucleotide or polynucleotide 

probes of the present invention affixed to the substrate at known locations. The device is 

essentially an immobilized version of the oligonucleotide or polynucleotide probes described 

herein. The device is useful for rapid and specific detection of genes and polynucleotides and 

their expression patterns and profiles. Typically, such probes are linked to a substrate or similar 

solid support and a sample containing one or more polynucleotides (e.g., a gene, a PCR product, 

a ligase chain reaction (LCR) product, a DNA sequence that has been synthesized using 

amplification techniques, or a mixture thereof) is exposed to the probes such that the sample 

polynucleotide(s) can hybridize to the probes. Either the probes, the sample polynucleotide(s), 

or both, are labeled, typically with a fluorophore or other tag such as streptavidin, and detected 

using methods known to skilled artisans. If the sample polynucleotide(s) is labeled, hybridization 

may be detected by detecting bound fluorescence. If the probes are labeled, hybridization is 

typically detected by label quenching. If both the probe and the sample polynucleotide(s) are 

labeled, hybridization is typically detected by monitoring a color shift resulting from proximity 

of the two bound labels. A variety of labeling strategies and labels are known to skilled artisans, 

particularly for fluorescent labels. Preferably, the probes are immobilized on substrates suitable 

for forming an array (known by several names including DNA microarray, gene chip, biochip, 

DNA chip, and gene array) comparable.to those known in the art.

[00134] The polypeptide probes may be made according to conventional methods, e.g., using the 

nucleotide sequence data provided for polynucleotides of the present invention and methods 

known in the art. Such methods include, but are not limited to, isolating polypeptide directly 

from cells, isolating or synthesizing DNA or RNA encoding the polypeptides and using the DNA
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or RNA to produce recombinant products, synthesizing the polypeptides chemically from

individual amino acids, and producing polypeptide fragments by chemical cleavage of existing

polypeptides.

[00135] In another aspect, the invention provides a device suitable for detecting the expression 

of a plurality of genes differentially expressed in abnormal animals compared to normal animals. 

The device comprises a substrate having a plurality of the peptide or polypeptide probes of the 

present invention affixed to the substrate at known locations. The device is essentially an 

immobilized version of the peptide or polypeptide probes described herein. The device is useful 

for the rapid and specific detection of proteins and their expression patterns. Typically, such 

probes are linked to a substrate and a sample containing one or more proteins is exposed to the 

probes such that the sample proteins can hybridize to the probes. In certain embodiments, the 

probes, the sample proteins, or both, are labeled and detected, typically with a fluorophore or 

other agent known to skilled artisans. Generally, the same methods and instrumentation used for 

reading polynucleotide microarrays is applicable to protein arrays. Preferably, the probes are 

immobilized on a substrate suitable for forming an array.

[00136] Methods for determining the amount or concentration of protein in a sample are known 

to skilled artisans. Such methods include radioimmunoassays, competitive-binding assays, 

Western blot analysis, and ELISA assays. For methods that use antibodies, polyclonal and 

monoclonal antibodies are suitable. Such antibodies may be immunologically specific for a 

protein, protein epitope, or protein fragment.

[00137] Some embodiments of the invention utilize antibodies for the detection and 

quantification of proteins produced by expression of the polynucleotides of the present invention. 

Although proteins may be detected by immunoprecipitation, affinity separation, Western blot 

analysis, protein arrays, and the like, a preferred method utilizes ELISA technology wherein the 

antibody is immobilized on a solid support and a target protein or peptide is exposed to the 

immobilized antibody. Either the probe, or the target, or both, can be labeled using known 

methods.

[00138] In some embodiments, expression patterns or profiles of a plurality of genes 

differentially expressed in abnormal animals compared to normal animals are observed utilizing
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an array of probes for detecting polynucleotides or polypeptides. In one embodiment, arrays of 

oligonucleotide or polynucleotide probes may be utilized, whereas another embodiment may 

utilize arrays of antibodies or other proteins that specifically bind to the differentially expressed 

gene products of the present invention. Such arrays may be commercially available or they may 

be custom made using methods known to skilled artisans, e.g., in-situ synthesis on a solid 

support or attachment of pre-synthesized probes to a solid support via micro-printing techniques. 

In various embodiments, arrays of polynucleotides or polypeptides probes are custom made to 

specifically detect transcripts or proteins produced by the differentially expressed genes of the 

present invention.

[00139] In one embodiment, arrays of polynucleotide or polypeptide probes are custom made to 

specifically detect transcripts or proteins produced by two or more polynucleotides or genes 

identified in Table 2 and/or Table 3. These probes are designed to detect genes associated with 

lipid and glucose metabolism pathways in animals. In another embodiment, arrays of 

polynucleotide or polypeptide probes are custom made to specifically detect transcripts or 

proteins produced by two or more polynucleotides or genes identified in Table 3. These probes 

are designed to detect genes that are particularly relevant to abnormal animals compared to 

normal animals.

[00140] In a further aspect, the invention provides a method for detecting the differential 

expression of one or more genes differentially expressed in abnormal animals compared to 

normal animals in a sample. The method comprises (a) hybridizing a combination comprising a 

plurality of polynucleotide probes that are differentially expressed in abnormal animals 

compared to normal animals with polynucleotides in the sample to form one or more 

hybridization complexes; (b) optionally, hybridizing a combination comprising a plurality of 

polynucleotide probes that are differentially expressed in abnormal animals compared to normal 

animals with polynucleotides in a standard to form one or more hybridization complexes; (c) 

detecting the hybridization complexes from the sample and, optionally, the standard from step 

(b); and (d) comparing the hybridization complexes from the sample with the hybridization 

complexes from a standard, wherein a difference in the amount of hybridization complexes 

between the standard and sample indicate differential expression of genes differentially 

expressed in abnormal animals compared to normal animals in the sample.

35



WO 2010/009474 PCT/US2009/051169

[00141] Step (b) and part of step (c) are optional and are used if a relatively contemporaneous

comparison of two or more test systems is to be conducted. However, in a preferred embodiment,

the standard used for comparison is based upon data previously obtained using the method.

[00142] These probes are exposed to a sample to form hybridization complexes that are detected 

and compared with those of a standard. The differences between the hybridization complexes 

from the sample and standard indicate differential expression of polynucleotides and therefore 

genes differentially expressed in abnormal animals compared to normal animals in the sample. In 

a preferred embodiment, probes are made to specifically detect polynucleotides or fragments 

thereof produced by one or more of the genes or gene fragments identified by the present 

invention. Methods for detecting hybridization complexes are known to skilled artisans.

[00143] In one embodiment, the method further comprises exposing the animal or sample to a 

test substance before hybridization. Then, the comparison is indicative of whether the test 

substance altered the expression of genes differentially expressed in abnormal animals compared 

to normal animals, particularly abnormal-associated genes, in the sample.

[00144] In another aspect, the invention provides a method for detecting the differential 

expression of genes differentially expressed in abnormal animals compared to normal animals in 

a sample. The method comprises (a) reacting a combination comprising a plurality of 

polypeptide probes with proteins in the sample under conditions that allow specific binding 

between the probes and the proteins to occur, wherein the proteins bound by the probes are 

differentially expressed in a abnormal animal compared to a normal animal; (b) optionally, 

reacting a combination comprising a plurality of polypeptide probes with proteins in a standard 

under conditions that allow specific binding between the probes and the proteins to occur, 

wherein the proteins bound by the probes are differentially expressed in a abnormal animal 

compared to a normal animal; (c) detecting specific binding in the sample and, optionally, the 

standard from step (b); and (d) comparing the specific binding in the sample with that of a 

standard, wherein differences between the specific binding in the standard and the sample 

indicate differential expression of genes differentially expressed in abnormal animals compared 

to normal animals in the sample.
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[00145] These probes are exposed to a sample to form specific binding that is detected and 

compared with those of a standard. The differences between the specific binding from the sample 

and standard indicate differential expression of proteins and therefore genes differentially 

expressed in abnormal animals compared to normal animals, particularly abnormal-associated 

genes, in the sample. In a preferred embodiment, probes are made to specifically detect proteins 

or fragments thereof produced by one or more of the genes or gene fragments identified by the 

present invention.

[00146] In one embodiment, the method further comprises exposing the animal or sample to a 

test substance before reacting the polypeptides with the proteins. Then, the comparison is 

indicative of whether the test substance altered the expression of genes differentially expressed 

in abnormal animals compared to normal animals, particularly abnormal-associated genes, in the 

sample.

[00147] In another aspect, the method for detecting the expression of genes differentially 

expressed in abnormal animals compared to normal animals in a sample is used to monitor an 

animal’s progress when attempting to modulate the amount of, for example, arthritis, tissue on 

the animal in response to a cartilage tissue modulation program. The method is performed at 

intervals, preferably set intervals, during the modulation program and the animal’s progress 

monitored by comparing the results of the method at two or more points during the modulation 

program. A change in expression of one or more of the genes differentially expressed in 

abnormal animals compared to normal animals, particularly abnormal-associated genes, or in the 

pattern of gene expression, or the lack of any change, resulting from the comparison indicates the 

effectiveness of the modulation program.

[00148] Test substances can be any substance that may have an effect on polynucleotides or 

genes differentially expressed in abnormal animals compared to normal animals, particularly 

abnormal-associated genes. Test substances include, but are not limited to, amino acids; proteins, 

peptides, polypeptides, nucleic acids, oligonucleotides, polynucleotides, small molecules, 

macromolecules, vitamins, minerals, simple sugars; complex sugars; polysaccharides; 

carbohydrates; medium-chain triglycerides (MCTs); triacylglycerides (TAGs); n-3 (omega-3) 

fatty acids including DHA, EPA, ALA; n-6 (omega-6) fatty acids including LA, γ-linolenic acid
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(GLA) and ARA; SA, conjugated linoleic acid (CLA); choline sources such as lecithin; fat- 

soluble vitamins including vitamin A and precursors thereof such as carotenoids (e.g., β- 

carotene), vitamin D sources such as vitamin D2 (ergocalciferol) and vitamin D3 

(cholecalciferol), vitamin E sources such as tocopherols (e.g., α-tocopherol) and tocotrienols, and 

vitamin K sources such as vitamin K1 (phylloquinone) and vitamin K2 (menadione); water- 

soluble vitamins including B vitamins such as riboflavin, niacin (including nicotinamide and 

nicotinic acid), pyridoxine, pantothenic acid, folic acid, biotin and cobalamin; and vitamin C 

(ascorbic acid); antioxidants, including some of the vitamins listed above, especially vitamins E 

and C; also bioflavonoids such as catechin, quercetin and theaflavin; quinones such as 

ubiquinone; carotenoids such as lycopene and lycoxanthin; resveratrol; and α-lipoic acid; L- 

carnitine; D-limonene; glucosamine; S-adenosylmethionine; and chitosan. In a preferred 

embodiment, test substances are nutrients that may be added to food or consumed as a 

supplement. Examples include, but are not limited to, fatty acids such as omega-3 fatty acids 

(e.g., DHA and EPA) and omega-6 fatty acids (e.g., ARA), carnitine, methionine, vitamin C, 

vitamin E, and vitamin D.

[00149] I n a preferred embodiment, the substances useful for affecting the expression of genes 

differentially expressed in abnormal animals compared to normal animals, particularly abnormal- 

associated genes, may be identified using methods discloses in co-pending US Provisional Patent 

Application No. 60/657980, filed March 2, 2005, and any subsequent US or foreign patent 

application that claims priority thereto.

[00150] The expression profile for normal animals used in the comparison can be obtained from 

one or more normal animals contemporaneously with the expression profile for the animal being 

tested of from a database of normal animal expression profiles. Preferably, a database of 

expression profiles for normal animals accumulated over time is available for use as a reference.

[00151] Determining if the polynucleotides or polypeptides are differentially expressed can be 

accomplished by detecting the polynucleotides or polypeptides using methods known to skilled 

artisans, some of which are described herein.

[00152] In another aspect, the invention provides a composition suitable for manipulating the 

genome of an animal. The composition comprises one or more substances that interfere with the
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expression of one or more genes differentially expressed in abnormal animals compared to

normal animals, particularly abnormal-associated genes.

[00153] In another embodiment, the invention encompasses a method for modulating the 

expression of one or more genes differentially expressed in animals having abnormal 

musculoskeletal joint disorders compared to normal animals, particularly abnormal 

musculoskeletal joint disorder-associated genes. In preferred embodiments the composition 

comprises, in milligrams per kilogram of body weight per day (mg/kg/day), DHA in amounts of 

from about 1 to about 30, preferably from about 3 to about 15; EPA in amounts of from about 1 

to about 30, preferably from about 3 to about 15; EPA/DHA Combo (1.5:1 ratio) in amounts of 

from about 4/2 to about 30/45, preferably from about 9/6 to about 18/12; ALA in amounts of 

from about 10 to about 100, preferably from about 30 to about 60; LA in amounts of from about 

30 to about 600, preferably from about 60 to about 300; ARA in amounts of from about 5 to 

about 50, preferably from about 15 to about 30; SA in amounts of from about 3 to about 60, 

preferably from about 6 to about 30; and CLA (as a control) in amounts of from about 6 to about 

120, preferably from about 12 to about 60. The composition can be administered to the animal in 

any manner or form suitable for the composition. Preferably, the composition is administered to 

the animal orally in the form of a food composition or a supplement. The food composition may 

be of any form, e.g., a nutritionally balanced food composition known in the art such as dry 

foods, semi-moist foods, and wet foods for animals, particularly companion animals such as 

feline and canine animals. Supplements include dosage forms such as tablets, capsules, and 

similar forms. In a further aspect, the composition is administered in combination with one or 

more drugs or other substances that modulate the amount of cartilage tissue in an animal.

[00154] In another aspect, the invention provides a composition suitable for modulating the 

expression of one or more genes differentially expressed in animals having abnormal 

musculoskeletal joint disorders compared to normal animals, particularly abnormal 

musculoskeletal joint disorder-associated genes, or modulating the amount of cartilage tissue in 

an animal. The composition comprises a gene expression or tissue modulating amount of one or 

more of DHA, EPA, EPA and DHA, ALA, LA, ARA, and SA. In various embodiments, the 

composition comprises, in mg/kg/day, DHA in amounts sufficient to administer to an animal 

from about 1 to about 30; EPA in amounts sufficient to administer to an animal from about 1 to
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about 30; EPA/DHA Combo (1.5:1 ratio) in amounts sufficient to administer to an animal from 

about 4/2 to about 30/45; ALA in amounts sufficient to administer to an animal from about 10 to 

about 100; LA in amounts sufficient to administer to an animal from about 30 to about 600; 

ARA in amounts sufficient to administer to an animal from about 5 to about 50; SA in amounts 

sufficient to administer to an animal from about 3 to about 60; and CLA (as a control) in 

amounts sufficient to administer to an animal from about 6 to about 120. Such substances may be 

useful for modulating the amount of cartilage tissue in an animal. Preferably, the substances 

affect the expression of a plurality of such genes. In one embodiment, the composition further 

comprises one or more drugs or other substances that modulate the amount of cartilage tissue in 

an animal.

[00155] In a further aspect, the present invention provides kits suitable for determining the 

differential expression of one or more genes differentially expressed in animals having abnormal 

musculoskeletal joint disorders compared to normal animals, particularly abnormal 

musculoskeletal joint disorder-associated genes, in a test system.

[00156] Example 1: Determining the Effect of Various Substances or Ingredients on Gene 

Expression in Canine Cell Lines

[00157] Affymetrix canine gene chips Canine Genome-1 and Canine Genome-2 are used to 

determine the effect of various test substances or ingredients such as MCTs; TAGs; ALA; EPA; 

DHA; linoleic acid; stearic acid (SA), conjugated linoleic acid (CLA), GLA; arachidonic acid; 

lecithin; vitamin A, vitamin D, vitamin E, vitamin K, riboflavin, niacin, pyridoxine, pantothenic 

acid, folic acid, biotin vitamin C, catechin, quercetin, theaflavin; ubiquinone; lycopene, 

lycoxanthin; resveratrol; α-lipoic acid; L-carnitine; D-limonene; glucosamine; S- 

adenosylmethionine; chitosan, various materials containing one or more of these compounds, 

and various combination thereof on gene expression in four canine cell lines and appropriate 

controls. Each ingredient is tested in two concentrations as illustrated for selected sample 

ingredients shown in Table 1. The solvent at the higher of the two concentrations is used as a 

control. Four canine cell lines are used: CCL34 (kidney), CRL1430 (thymus), CCL183 (bone) 

(obtained from The American Tissue Culture Collection) and CTAC (thyroid) (See, 

Measurement of NK Activity in Effector Cells Purified from Canine Peripheral Lymphocytes,
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Veterinary Immunology and Immunopathology, 35 (1993) 239-251). A cell line treated with an 

ingredient at a specific concentration is referred to as “treatment” and an untreated sample is 

referred to as “control.” The words “genes” and “probes” are used synonymously in this method. 

Gene expression is measured for the treatment cell lines and controls using the instructions 

provided with the Affymetrix chips. Detailed sequence information for each unique probe 

identification number is available from the manufacturer.

[00158] The gene expression data is determined to be either “up” or “down” -regulated for any 

given treatment. The decision on whether a gene is “up” or “down” is based on the fold change, 

which is calculated as treatment intensity/control intensity for each individual probe. The fold 

change is considered down-regulated if its value is < 1/1.5 (for across all 4 cell lines analysis) or 

< 1/2 (for within cell lines analysis) and is up-regulated if it is > 1.5 (for across all 4 cell lines 

analysis) or > 2 (for within cell lines analysis). Also, a probe is considered significant for further 

scrutiny if it is called as present in only one of the conditions being compared (treatment or 

control) and is “absent” or “marginal” in the other and the fold change is significant according to 

the software used. Probes that appear to be regulated in opposite directions in the two treatments 

are excluded from further analysis.

[00159] The raw data is analyzed using GeneSpring version 7.0 (GS) software (Agilent 

Corporation) and validated using the R-Bioconductor (RB) freeware. Both software packages are 

used to compute probe intensities from the CEL files generated by the Affymetrix Instrument. 

The Present/Absent/Marginal calls per probe and P-values are computed using the R- 

Bioconductor and GeneSpring software separately.

[00160] Two schemes are used for data analysis. First; “across cell lines” and “within individual 

cell lines.” In the first scheme, genes are selected for scoring provided they are found to be 

significant and common across all cell-lines. The “across cell lines” yields the highest confidence 

data with minimum noise and may provide the best possible clues as to which genes are affected 

by individual ingredients. In the second scheme, only those genes that show a significant fold 

change in the two treatments according to both software packages within an individual cell lines 

are scored. A sample of the data obtained from these experiments is shown in Table 2. Table 2 

shows the correlation between treatment substance (Column 1), Probe (data link) (Column 2),
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Direction (Column 3), Best BLAST Annotation (determined statistically) (Column 4), and

Human Accession Number (Column 5). The information for all ingredients tested is stored in a

database for reference.

[00161] Based upon the physiological condition of the canines (a diagnosis as abnormal) and a 

comparison of the information from the Tables 1-2, i.e, noting genes that are influenced by a test 

substance or ingredient and are also differentially expressed in abnormal canines compared to 

normal canines, a nutritional formula useful for selecting and preparing a food composition for 

abnormal canines would be believed to contain one or more of the following ingredients in the 

following amounts (in vivo amounts in milligrams per kilogram of body weight per day 

(mg/kg/day) are based upon extrapolation from amounts used in vitro, for example: DHA - from 

about 1 to about 30; EPA - from about 1 to about 30; EPA/DHA Combo (1.5:1 ratio) - from 

about 4/2 to about 30/45; ALA - from about 10 to about 100; LA - from about 30 to about 600; 

ARA - from about 5 to about 50; and SA - from about 3 to about 60. Based upon these data, a 

food composition and related diet containing one or more of these ingredients can be prepared 

and used to regulate the genes that are differentially expressed in abnormal animals compared to 

normal animals. Such regulation will cause the modulation of abnormal musculoskeletal joint 

disorders in the animal and, therefore, in one embodiment, promote a shift to a desirable or 

normal status and promote better health and wellness of the animal.

[00162] Example 2: RNA Isolation Procedures

[00163] Materials and Methods. The following general procedures may be used to isolate RNA 

from tissue samples of dogs and cats for gene expression profiling utilizing gene chips as further 

described in the Examples of this specification. It will be apparent to a person of ordinary skill 

in the art that these procedures or modifications thereof as recognized within the art can be 

applied to isolate RNA from tissue or body fluid samples for further gene expression analysis 

using a variety of analytical procedures available to a person of ordinary skill in the art, in 

particular microarray technologies.

Isolation of Ribonucleic Acid (RNA) from Tissue
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[00164] Tissue samples may be collected, frozen in liquid nitrogen, thawed and then

homogenized and processed using a TRlzol® RNA extraction method to produce good quality

RNA which is then subjected to further genomic analysis.

[00165] Materials: ice, liquid nitrogen, frozen canine or feline tissue, TRlzol® lysis reagent, 

chloroform minimum 99%, isopropyl alcohol, 70% ethanol (prepared with ethanol, absolute and 

deionized, RNase-free water), RNase Zap®, deionized water, RNA Storage Solution®, from 

Ambion.

[00166] Equipment: Ultra-Turrax T25 Power Homogenizer, Beckman Coulter Allegra 25R 

Centrifuge, Eppendorf Centrifuge, forceps, scalpel, hard cutting surface, i.e. cutting board,

1.5mL DNase and RNase free/sterile microcentrifuge tubes, 50mL DNase and RNase free/sterile 

disposable polypropylene tubes, P1000, P200, P20, P10 and P2 Rainin Pipetman pipettes, filter 

pipette tips for P1000, P200, P20, P10 and P2 pipettes, DNase and RNase free/sterile, and lint 

free wipes.

[00167] Preparations: Prepare 50mL polypropylene tubes with 4mL TRlzol® (one tube for each 

tissue selected for RNA isolation).

[00168] Tissue Homogenization: Fill a container capable of holding liquid nitrogen with 3-4 

scoops of liquid nitrogen. Place a piece of frozen tissue immediately into the aforementioned 

container (the tissue should be about the size of a pea) and place the tissue into the appropriate 

labeled 50mL polypropylene tube (that already contains 4mL TRlzol®). Immediately begin 

homogenization using the Ultra-Turrax T25 Power Homogenizer. Homogenize on the highest 

setting (6) for 10-15 seconds. Cool the sample on ice for another 10-15 seconds and then repeat. 

Continue until the tissue is fully homogenized and the solution is cloudy. Upon complete 

homogenization, cap the 50mL tube and return to the ice. Incubate the homogenized tissues at 

room temperature for 5 minutes before proceeding with the isolation procedure.

[00169] Example 3: RNA Preparation Procedures

[00170] RNA Isolation: The procedures given in the Invitrogen instructions provided with the 

TRlzol® reagent are generally followed. Separate the homogenized sample into four ImL 

aliquots in four 1.5mL microcentrifuge tubes. Add 200uL of chloroform to each 1 mL aliquot.

43



WO 2010/009474 PCT/US2009/051169

Cap the tubes, vortex for 15 seconds and then shake up and down. The result should be a pink 

milky liquid. Incubate the tubes at room temperature for 2-3 minutes. Centrifuge the tubes for 15 

minutes at 14,000 rpm and 4°C. Transfer the aqueous phase (top layer) to a sterile 1,5mL 

microcentrifuge tube. The typical volume of the aqueous phase which should be transferred to 

the new tube is about 500uL. Be sure not to transfer any of the intermediate or lower phase. 

Precipitate the RNA from solution by adding 500uL of Isopropyl Alcohol to each

microcentrifuge tube containing the aqueous layer. Shake the tubes up and down for at least 20 

seconds. Incubate the samples at room temperature for 10 minutes. Centrifuge the samples for 10 

minutes, 14,000 rpm at 4°C. Remove the supernatant carefully by aspirating off the liquid being 

sure not to lose the pellet. Add ImL of 70% ethanol to wash the pellet. Dislodge the pellet by 

flicking the tube (or tapping the tube on the bench top) and shake to mix. Centrifuge for 5 

minutes, 8,200 rpm at 4°C. Remove the supernatant carefully by aspirating off the liquid being 

sure not to lose the pellet. Using a lint free wipe to carefully soak up excess ethanol to make sure 

the pellet is dry. Resuspend each pellet into 30uL of RNA Storage Solution. Mix gently by 

pipetting until the RNA goes back into solution and then store at -80°C. It may be necessary to 

vortex the sample for a few seconds at a low speed to facilitate the resuspension of the RNA. If 

this is necessary, spin down the samples, using the microcentrifuge, prior to freezing.

[00171] RNA Cleaning: The procedures given in the RNeasy® Mini Handbook are followed.

RNA Isolation from Cells Cultured in OptiCell Chambers Using the RNeasy Mini Kit. 

[00172] Cells cultured from mammalian cell lines are used to isolate good quality RNA which is 

then used for future downstream genomic analysis. All work related to the culturing of the cells 

is to be done under strict aseptic conditions.

[00173] Reagents: 10X PBS, deionized HiO, absolute ethanol, RNA Storage Solution, β- 

Mercaptoethanol, RNase Zap®, Buffer RLT, and Buffer RW1 and Buffer RPE (provided in the 

RNeasy Mini Kit)

[00174] Equipment/Materials: RNeasy Mini Kit, QIAshredder spin columns, OptiCell knife, 

20mL sterile syringe, OptiCell tips, Cell scraper, Pl000 Pipetman pipette, Rainin, P200 

Pipetman pipette, Rainin, 100-100uL filtered pipette tips, l-200uL filtered pipette tips, sterile
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transfer pipettes, 55mL sterile solution basin, 1.5mL sterile microcentrifuge tubes, and 

Eppendorf Microcentrifuge.

[00175] Solutions: Buffer RLT (stock provided in RNeasy Mini Kit); -Add lOOuL of β- 

Mercaptoethanol per lOmL of Buffer RLT prior to beginning protocol. 70% Ethanol: Make 

50mL of 70% ethanol by adding 35mL absolute ethanol to 15mL deionized, RNase-free water. 

IX PBS: RNase-free water. Filter the solution using a .22um filter.

[00176] Procedure: Removing Cells from the OptiCell Chamber (proceed one OptiCell at a 

time). Check the cells under a microscope to ensure that the cells are alive before isolating RNA. 

Remove and discard the cell culture medium. Using the OptiCell knife, cut away the top 

membrane exposing the cells on the lower membrane. Wash the membrane to which the cells are 

attached three times with IX PBS. Pipette 600uL of the Buffer RLT solution (containing β- 

Mercaptoethanol) onto the center of the membrane to which the cells are attached. Using the cell 

scraper, gently spread the Buffer RLT over the entire surface of the membrane, and then collect 

the liquid in one comer. Pipette off the entire volume of Buffer RLT and place into a 

QIAshredder spin column.

[00177] RNA Isolation: Centrifuge the QIAshredder spin columns at 14,000 rpm for 2 minutes. 

Discard the spin column but keep the collection tube and its contents. Add 600uL of 70% ethanol 

to the collection tube and mix well by pipetting (the total volume now = 1,2mL). Transfer 600uL 

of the cell lysate to an RNeasy mini column and centrifuge for 15 seconds at 14,000 rpm.

Discard the flow through but keep the collection tube and the spin column. Transfer the 

remaining volume of cell lysate (~600uL) to the spin column and repeat the centrifugation. 

Discard the flow through but keep the collection tube and the spin column. Add 700uL Buffer 

RW1 to the spin column. Centrifuge for 15 seconds at 14,000 rpm to wash the column. Discard 

the flow through and the collection tube. Transfer the spin column to a new 2mL collection tube 

and add 500uL Buffer RPE to the column. Centrifuge for 15 seconds at 14,000 rpm. Discard the 

flow through, keep the collection tube/column. Add another 500uL Buffer RPE to the column. 

Centrifuge for 2 minutes at 14,000 rpm. Transfer the spin column to a 1.5mL collection tube.

Add 30uL of RNA Storage Solution directly to the silica gel membrane and centrifuge for 1 

minute at 14,000 rpm to elute the RNA. Store the final RNA at -70°C.
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RNA 6000 Nano Assay

[00178] Using the Agilent 2100 Bioanalyzer and the RNA 6000 Nano Assay, analyze RNA 

isolated from cultured mammalian cells, lymphocytes or tissues for quality.

[00179] Reagents: RNA 6000 Nano gel matrix, RNA 6000 Nano dye concentrate, RNA 6000 

Nano Marker, (all of the above reagents are contained in the RNA 6000 Nano Assay kit,

Agilent), RNA 6000 ladder, RNase Zap , and RNase-free water, from Ambion.

[00180] Equipment/Other Materials: Agilent Chip Priming Station, Agilent, RNA 6000 chip, 

Agilent, electrode cleaners, P2, P10, P200, and P1000 Rainin Pipetman pipettes, sterile, 

DNase/RNase free filtered pipette tips, 1.5mL microcentrifuge tubes, sterile, vortex, IK.A vortex 

mixer, microcentrifuge, and heating block.

[00181] Procedure: The procedure is given in the Reagent Kit Guide, RNA 6000 Nano Assay, 

Edition November 2003, by Agilent Technologies. The procedures are followed as given in the 

Guide, with the following modifications: Preparing the Gel, pg. 17- rather than separating the 

filtered gel into aliquots of 65uL each, keep the stock filtered gel in the original microcentrifuge 

tube and aliquot the 65uL as needed. Loading the RNA 6000 Nano Marker, pg. 22- add luL of 

RNase-free water (instead of RNA 6000 Nano Marker) to each sample well that will not contain 

sample. Not only will this conserve the amount of Marker used but also serves as a negative 

control to see that none of the reagents are contaminated, including the RNase-free water. 

Loading the Ladder and Samples, pg. 23- heat denature the samples and RNA 6000 Ladder for 

an additional 30 seconds (total of 2.5 minutes) at 71°C. Starting the Chip Run, pg. 26- choose the 

“Eukaryote Total RNA Nano” option from the assay menu.

Example 4: Affymetrix GeneChip Expression Analysis

[00182] Gene expression is analyzed using Affymetrix Canine 1 and Canine 2 GeneChip®. 

Arrays which are commercially available from Affymetrix, Inc., Santa Clara, CA 95051. Total 

RNA is reverse transcribed into cDNA. The cDNA is used to generate cRNA which is 

fragmented and used as probes for GeneChip hybridization. The gene chip is washed and the
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hybridization signal is measured with an Affymetrix laser scanner. The hybridization data is then

validated and normalized for further analysis.

[00183] Materials: Affymetrix provides most of the reagents and kit. Other reagents listed in the 

Affymetrix Manual but not supplied in the kit may be obtained separately (refer to GeneChip 

Expression Analysis Technical Manual (701021 Rev.4) for details), RNase Zap® and deionized 

water.

[00184] Equipment: Eppendorf microcentrifuge, 1.5mL DNase and RNase free/sterile 

microcentrifuge tubes, 50mL DNase and RNase free/sterile disposable polypropylene tubes,

Pl 000, P200, P20, P10 and P2 Rainin Pipetman pipettes, Filter pipette tips for Pl000, P200, P20, 

P10 and P2 pipettes, DNase and RNase free/sterile, and Peltier Thermal Cycler PTC-200.

[00185] Procedure: follow all procedures exactly as described in GeneChip Expression Analysis 

Technical Manual (Affymetrix Copyright 1999-2003). Use 5 microgram of total RNA for the 

first strand cDNA synthesis. Use either Peltier Thermal Cycler PTC-200 or heat block for 

temperature control on reactions and probe denaturing. The quality control is performed using 

RNA NanoDrop chips with BioAnalyer 2100. Use 100 Format (Midi Array) for the canine 

genechip.
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[00186] Example 5: Assay Procedures in Cats

[00187] Whole blood is obtained from the cats in the studies provided herein using PAXgene™ 

RNA tubes and total RNA is isolated from whole blood samples using PAXgene™ RNA 

isolation kit according to the methods detailed below.

[00188] PAXgene™ Blood RNA Isolation: PAXgene™ Blood RNA tubes and the PAXgene™ 

Blood RNA Kit (Qiagen) are used together to isolate and purify intracellular RNA from whole 

blood obtained from felines as provided below (see also PAXgene™ Blood RNA Kit Handbook, 

PreAnalytix, June 2005). Briefly, blood is collected using a Vacutainer® needle, directly into the 

PAXgene™ Blood RNA tube and then subjected to several rounds of centrifugation, wash and 

purification steps which ultimately result in high-quality RNA. The RNA then undergoes a 

quality control step and is then used in future quantitative real-time PCR and/or microarray 

analyses using a custom manufactured proprietary feline gene chip produced on the Affymetrix 

platform.

[00189] Assay Preparations; Incubate PAXgene™ tubes (containing blood) for at minimum of 

2 hours at room temperature before beginning the assay. If the tubes are frozen, and are not 

allowed to incubate for 2 hours prior to freezing, they will need to sit at room temperature to 

thaw an additional 2 hours. Invert each PAXgene™ tube 8-10 times before the first 

centrifugation. If using Buffer BR4 (buffers are included with the PAXgene™ Blood RNA Kit) 

for the first time, add 4 volumes of 96-100% ethanol to the concentrated buffer to obtain a 

working solution. Preheat two heating blocks prior to beginning the assay—65°C and 55°C. 

Prepare the DNase I stock solution (the RNase-Free DNase Set is included with the PAXgene™ 

Blood RNA Kit). Dissolve the solid DNase I enzyme in 550pL of RNase-free water provided 

with the kit. Be sure not to lose any DNase I when removing the lid. Mix gently by inverting 

the tube. Do not vortex or centrifuge. Make a mixture of DNase I enzyme and Buffer RDD (kit 

component) (enough volume for the number of samples being processed per batch). Each sample 

needs 70pL of Buffer RDD and 10pL of DNase I (i.e. 20 samples would require a cocktail of 

1.4mL Buffer RDD and 200pL DNase I). The cocktail should be stored at 2-8°C until needed. 

The reconstituted enzyme is good for up to 6 weeks at 2-8°C.
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[00190] Sample storage: PAXgene™ tubes (which contain blood) can be stored at room 

temperature for up to 3 days before processing. According to the product insert provided with the 

PAXgene™ Blood RNA tubes, the cellular RNA profile is stable under these conditions for up to 

3 days. This, however, may vary between species. PAXgene™ tubes can also be stored at 4°C 

for up to 5 days. If long term storage is required, PAXgene™ tubes can be stored at -20°C or - 

70°C for up to 6 months. Tubes should be frozen in a loose wire rack in an upright position. It is 

recommended to freeze first at -20°C and then transfer to -70°C if tubes will be stored at -70°C. 

Upon removing the tubes from the freezer they should be thawed at room temperature 

(temperature not to exceed 22°C). Each tube is to be inverted 10 times before proceeding with 

the assay.

[00191] RNA Isolation from Whole Blood: Centrifuge the PAXgene™ Blood RNA tubes at 

4000 x g for 10 minutes. Remove the supernatant by decanting and discard. Blot excess 

supernatant remaining on rim of PAXgene™ tube. Add 4mL of RNase-free water to the pellet 

and cap with a new Hemogard closure. Resuspend the pellet by vortexing and then centrifuge at 

4000 x g for 10 minutes. Remove the supernatant by decanting and discard. Blot excess 

supernatant remaining on rim of PAXgene™. Add 360pL of Buffer BRI (kit component) to the 

pellet and gently pipette until pellet is completely resuspended. Transfer the sample to a sterile 

1.5mL microcentifuge tube and add 300pL Buffer BR2 (kit component) and 40pL Proteinase K 

(do not mix Buffer BR2 and Proteinase K prior to adding to the sample). Mix each tube 

thoroughly by vortexing and place into a thermomixer preheated to 55°C. Incubate/shake the 

tubes for 10 minutes at 1400 rpm. Pipet the lysate into a QIAshredder spin column placed into a 

2mL collection tube. Centrifuge at 14,000 rpm for 3 minutes. Transfer the supernatant of the 

flow-through fraction to a sterile 1.5mL microcentrifuge tube. Add 350pL of 96-100% ethanol 

and gently mix by pipetting. Add 700pL of the sample to the PAXgene™spin column placed in 

a 2mL collection tube and centrifuge at 14,000 rpm for 1 minute. Transfer the PAXgene™ spin 

column into a new 2mL collection tube and discard the flow-through and old collection tube. 

Add the remaining volume of the sample to the PAXgene™ spin column. Centrifuge at 14,000 

rpm for 1 minute.
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[00192] Discard the old collection tube and the flow-through from the centrifugation of the spin 

column described immediately above. Place the PAXgene™ spin column into a new 2mL 

collection tube. Add 350pL of Buffer BR3 (kit component) to the PAXgene™ spin column and 

centrifuge at 14,000 rpm for 1 minute. Discard the flow-through and collection tube. Place the 

column into a new 2mL collection tube and add 80pL of the DNase I/Buffer RDD cocktail (see 

“Assay Preparations”) directly to the column membrane and incubate for 15 minutes at room 

temperature. Add another 350pL Buffer BR3 to the PAXgene™ spin column. Centrifuge at 

14,000 rpm for 1 minute. Transfer the PAXgene™ spin column to a new 2mL collection tube and 

discard the old collection tube and flow-through.

[00193] Add 500pL of Buffer BR4 (kit component) to the PAXgene™ spin column. Centrifuge 

at 14,000 rpm for 1 minute. Place the PAXgene™ spin column into a new 2mL collection tube 

and discard the old collection tube and flow-through. Add another 500pL Buffer BR4 to the 

PAXgene™ spin column. Centrifuge at 14,000 rpm for 3 minutes to dry the spin column 

membrane. Discard the collection tube and flow-through and place the columns in another 2mL 

collection tube. Spin the samples again at 14,000 rpm for an additional minute to further dry the 

column membrane. Discard the flow-through and the collection tube. Transfer the PAXgene™ 

spin column to a 1.5mL elution tube. Add 40pL Buffer BR5 (kit component) directly to the 

PAXgene™ spin column membrane. Centrifuge at 14,000 rpm for 1 minute. Remove the 

PAXgene™ spin column and pipette the eluate in the 1.5mL tube onto the same PAXgene™ spin 

column. Return the PAXgene™ spin column to the same 1.5mL elution tube and centrifuge at 

14,000 rpm for 1 minute. Incubate the final eluate at 65°C for 5 minutes and immediately chill 

on ice. Store final RNA sample at -80°C for future use.

Example 6: Gene Expression in Cats with Osteoarthritis Compared to Control Cats 

]00194] Studies are conducted in accordance with Example 5 using non-arthritic cats and cats 

with osteoarthritis to determine the underlying gene expression differences between non-arthritic 

cats and cats with osteoarthritis. In a first study, a baseline comparison is performed between the 

two groups of cats to determine the underlying gene expression differences between non-arthritic 

cats and cats with osteoarthritis. Procedures as generally described in the Examples of this 

specification may be used to prepare tissue and bodily fluid samples.
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[00195] With regard to the studies provided herein, cats with osteoarthritis are graded according to

a previously published method, i.e., all non-arthritic cats are “grade 0” indicating that the joint

appears to be normal, cats with osteoarthritis have grades that are either 1 (small enthesophytes or

small osteophytes present) or 2 (more prominent enthesophytes and osteophytes). Cats with severe

osteoarthritis (grade 3) are not included in this study.

[00196] A proprietary, custom made feline gene chip (Affymetrix) is used to evaluate base line 

gene expression in cats with and without osteoarthritis (10 normals, 10 arthritic animals). As 

provided above, gene chip analyses are performed using conventional methods and according to 

the manufacturer’s instructions in order to obtain a baseline comparison between the two groups to 

determine the underlying gene expression differences between non-arthritic cats and cats with 

osteoarthritis.

[00197] The raw gene chip data is normalized using the Robust Multiarray Average (RMA) 

normalization algorithm (Irizarry, et al., Biostatistics 2003 Vol 4, Page 249-264) and is then 

subjected to statistical analysis using Support Vector Machine (SVM) algorithm (Partek 

Genomic Suite, Version 6) to determine the gene expression differences that can differentiate 

between arthritic and non-arthritic animals. Genes identifying OA biomarkers are selected based 

on p value cut off and fold change (FC).

[00198] Gene expression profiling was determined in arthritic and non-arthritic cats and the 

results are reported in Figures 3 and 15. The genes found to be upregulated by greater than 1- 

fold in arthritic cats were the following: IL-lbeta, TNF, HMGB1, p38, TLR2 and TLR4. These 

genes and their gene products are associated with inflammatory processes and would be 

considered as markers of abnormal musculoskeletal disorders, particularly osteoarthritis. In 

addition, the following genes were found to be up-regulated by greater than 1-fold in arthritic 

cats: COL2A1, COL1A1, COL3A1, COL4A1 and Aggrecan. These genes and their gene 

products are associated with cartilage degradation and would serve as markers of abnormal 

musculoskeletal disorders, particularly osteoarthritis.

[00199] The results from a study conducted in accordance with Example 6 indicates that gene 

expression can be used to differentiate between normal cats and cats with osteoarthritis. 

Differentially expressed genes associated with inflammation in arthritic cats appear on Figures 3
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and 15. Thus, the identified genes may serve as biomarkers in cats for the inventions described

herein and include the following genes: IL-1 beta, TNF, HMGB1, p38, TLR.2, TLR.4, COL2A1,

COL1A1, COL3A1, COL4A1 and Aggrecan.

[00200] Example 7: Average activity of arthritic cats following administration of feline 

food composition j/d.

(00201] Clinical data obtained from nutritional studies involving the arthritic and non-arthritic 

cats as described in Example 6 indicate that dietary intervention can affect and enhance the 

mobility of arthritic cats. Cats fed a diet of feline food composition j/d of the invention 

evidenced a statistically significant increase in activity over cats fed a control diet. The results of 

a clinical investigation are reported on Figure 16. Based on observational data, cats'feed the 

food composition j/d of the present invention showed greater than a 30% increase in movement 

signifying an improvement in the underlying symptomatology of osteoarthritis was achieved 

through administration of the test diet of the invention. A skilled worker can infer from the data 

presented in Figure 16 that the cats had greater motility, less pain and inflammation as a result of 

the administration of the test diet food composition j/d.

[00202] Example 8: Nighttime activity in dogs following administration of composition j/d.

[00203] A clinical trial involving administration of canine food composition j/d of the present 

invention was conducted in dogs. Observations of nighttime activity of arthritic dogs fed food 

composition j/d were performed and recorded versus dogs fed a control food and in dogs 

receiving no medications. Measurements were made with ACTIWATCH® devices. These 

devices are actigraphy-based data loggers that record a digitally integrated measure of gross 

motor activity. Each device uses actigraphy principles to provide sleep schedule variability, sleep 

quantity and quality statistics and daytime activity patterns. The devices collect objective data 

relating to the animal’s ambulatory environment. The results of this clinical trial demonstrated a 

significant reduction in nighttime activity of the arthritic dogs, thereby demonstrating that the 

dogs fed food composition j/d enjoyed greater relief and comfort from the underlying arthritic 

symptomatology including joint stiffness and pain. Data from this clinical trial is reported in 

Figure 17.
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[00204] Example 9: Protein marker levels in dogs after receiving canine food composition

j/d.

[00205] Baseline levels of two protein markers associated with cartilage degradation in dogs, 

C2C and C1,C2 were obtained in arthritic and non-arthritic dogs. Blood samples of the animals 

were drawn and tested by conventional means described in this specification. The results of the 

testing demonstrated that the gene products of these markers were elevated in arthritic dogs and 

could be used as markers to determine the effectiveness of dietary components upon gene 

expression. The baseline data is presented in Figures 5 and 6.

[00206] Clinical data obtained from nutritional studies involving arthritic and non-arthritic dogs. 

Test dogs as described in this Example were fed a diet of the present invention, which is 

identified as food composition j/d on Figure 4. Evaluations of the C2C and C1,C2 arthritic 

marker levels and the level of another protein marker known to be relevant to abnormal 

musculoskeletal joint disorders, namely Collagen CTX-1I, were made. Data depicted on Figures 

10, 11 and 12 present protein marker levels as determined in the blood of test and control 

animals. Dogs fed a diet of canine food composition j/d as set forth on Figure 4 evidenced a 

statistically significant decrease in plasma C2C, C1,C2 and CTX-II levels as depicted on Figures 

10, 11 and 12. A skilled worker will recognize that this biomarker data supports the clinical 

observation that dogs fed the dietary compositions of the invention, in particular, food 

composition j/d as demonstrated in this Example, exhibit an improvement in clinical 

symptomatology of the underlying disease process, in this case osteoarthritis, which correlates 

with the down-regulation of certain genes and the reduced expression of certain gene products 

which have been associated with cartilage degradation and local joint inflammatory conditions, 

including osteoarthritis.

[00207] Example 10: Gene Chip Analyses of Up- and Down-Regulated Canine Genes in 

Arthritic and Non-Arthritic Canines

[00208] A commercially-available canine gene chip (Affymetrix GeneChip2) was used to 

evaluate baseline gene expression in two groups of dogs with and without arthritis, as determined 

in accordance with standard clinical diagnostic criteria known in the art. Gene chip analyses 

were performed using conventional methods and according to the manufacturer’s instructions.
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Using the general expression profiling procedures of Example 1 and the analytical techniques

outlined in other Examples set forth in this specification, gene expression profiling was

performed to obtain a baseline comparison between the two groups to determine the underlying

gene expression differences between non-arthritic dogs and dogs.

[00209] Following standard animal nutrition testing procedures familiar to one of ordinary skill 

in the art, arthritic and normal dogs were fed test diets comprising the food composition 

designated j/d and then changes in gene expression in the animals were analyzed using qRT- 

PCR.

[00210] The raw gene chip data is normalized using the Robust Multiarray Average (RMA) 

normalization algorithm (Irizarry, et al., Biostatistics 2003 Vol 4, Page 249-264) and is then 

subjected to statistical analysis using Support Vector Machine (SVM) algorithm (Partek 

Genomic Suite, Version 6) to determine the gene expression differences that can differentiate 

between arthritic and non-arthritic animals. Genes identifying arthritis biomarkers are selected 

based on p value cut off and fold change (FC).

[00211] The raw gene chip data is normalized using the Robust Multiarray Average (RMA) 

normalization algorithm (Irizarry, et al., Biostatistics 2003 Vol 4, Page 249-264) and is then 

subjected to statistical analysis using Support Vector Machine (SVM) algorithm (Partek 

Genomic Suite, Version 6) to determine the gene expression differences that can differentiate 

between arthritic and non-arthritic animals. Genes identifying OA biomarkers are selected based 

on p value cut off and fold change (FC).

[00212] The results from these studies indicate that gene expression can be used to differentiate 

between normal dogs and dogs with arthritis. Differentially expressed genes associated with 

inflammation in arthritic dogs appear on Figures 1, 2, 7 and 8. Without limiting the generality of 

the disclosures set forth in this application, the genes presented in Figures 1, 2, 7 and 8 may 

serve as biomarkers for the inventions described herein and include Annexin Al, Cathepsin D, 

Cathepsin F, Cathepsin S, RELA, HMGB1,IL-15, IL-17 receptor, TLR4, COL2A1, COL1A1, 

COL4A1, MMP-13, TIMP-2, MMP-2, FLAP, PLA2, MAPK1, MAPK2.
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[00213] Example 11: Gene Chip Analyses of Up- and Down-Regulated Canine Genes in

Arthritic and Non-Arthritic Canines Fed a Diet of Food Composition j/d

[00214] A commercially-available canine gene chip (Affymetrix GeneChip2) was used to 

evaluate gene expression in two groups of dogs with and without osteoarthritis. A total of 30 

arthritic dogs and 31 non-arthritic dogs were studied. Gene chip analyses were performed using 

conventional methods and according to the manufacturer’s instructions. Using the general 

expression profiling procedures of Example 1 and the analytical techniques outlined in other 

Examples set forth in this specification, gene expression profiling was performed. The first 

group of 30 test animals was determined to be arthritic in accordance with clinical diagnostic 

procedures that are well known in the art. The second group of canines was considered to be 

non-arthritic in accordance with the same clinical diagnostic criteria. Following standard animal 

nutrition testing procedures familiar to one of ordinary skill in the art, arthritic and normal dogs 

were fed test diets comprising the food composition designated j/d and then changes in gene 

expression in the animals were analyzed using qRT-PCR.

[00215] Following standard animal nutrition testing procedures familiar to one of skill in the art, 

arthritic and normal dogs were fed the test diet designated j/d and then changes in gene 

expression in the animals were analyzed using qRT-PCR.

[00216] With regard to q RT-PCR, Taqman probe technology is used and all analyses are carried 

out using an Applied Biosystems 7500 real-time PCR machine. The data is analyzed using the 

sequence detection software package version 1.2.2. provided by the manufacturer.

[00217] Using tissue samples prepared as described in the Examples, a commercially-available 

canine gene chip (Affymetrix GeneChip2) was used to evaluate gene expression in dogs with and 

without arthritis. The raw gene chip data is normalized using the Robust Multiarray Average 

(RMA) normalization algorithm (Irizarry, et al., Biostatistics 2003 Vol 4, Page 249-264) and is 

then subjected to statistical analysis using Support Vector Machine (SVM) algorithm (Partek 

Genomic Suite, Version 6) to determine the gene expression differences that can differentiate 

between arthritic and non-arthritic animals. Genes identifying arthritis and inflammation 

biomarkers are selected based on p value cut off and fold change (FC).
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[00218] The data from this Example is set forth in Table 3. The data comprises 2383 records 

when a fold change cut-off of 1.1 is employed, a p-value cut-off of 0.05 and a Q-value cut-off of 

0.3. Using these analytical criteria, a fold change of greater than 1 implies that the probes are UP 

regulated in samples taken from the arthritic dog group. The data presented in Table 3 identifies 

in the first column the unique Affymetrix probe identification number, and respectively 

thereafter the p-values, q-values, fold change, 1/fold change values, Top BLAST annotation, 

match percentage, human accession number, top hit accession number, gene symbol and gene 

description. A skilled worker will deduce from this data the following information using only 

ordinary experimental analysis: fold change cut-off criteria, the genes of interest that have been 

up or down regulated and the identification of such genes by BLAST annotation, related human 

accession numbers and the sequence for each such identified gene as well as the corresponding 

gene products and sequences of such gene products based on the information available from the 

manufacturer as well as from gene sequence databases that are readily available to the skilled 

artisan. In addition, sequences for the unique probes utilized in the Affymetrix arrays are 

publicly available by reference to published sources of the manufacturer. Similarly, published 

sequence information and identification of the respective probes utilized on versions 1 and 2 of 

the Affymetrix chips are readily and publicly available from the manufacturer as well as 

comparison of the probe sets to each other. From this data a skilled worked can identify and 

utilize such gene expression data, the identified genes that have been dysregulated and their 

corresponding gene products in the practice of manufacturing and using compositions and article 

of manufacture of the present invention as well as in practicing methods of manufacturing and 

using inventions taught in this specification. Without intending to limit the extent of the 

inventions disclosed and claimed in this application, certain genes and gene products of interest 

may be identified as highly pertinent to arthritic conditions in dogs and cats. These and other 

genes and gene products taught in the data set forth in Table 3 may be inferred as having a 

beneficial effect upon the underlying abnormal musculoskeletal joint disorder, in particular 

arthritic conditions, experienced by dogs and cats when the animals are fed the compositions of 

the invention, in particular the food compositions designated j/d, which modulates the genes of 

interest set forth in Table 3.
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[00219]

Table 1: Ingredients Tested in Canine Cell Lines

Substance Concentration 1 Concentration 2 Solvent

DHA 0.005 mg/ml (5 micro g/ml) 0.025 mg/ml (25 micro g/ml) ETOH

EPA 0.005 mg/ml (5 micro g/ml) 0.025 mg/ml (25 micro g/ml) ETOH

EPA/DHA 0.015 mg/ml EPA & 0.010 0.030 mg/ml EPA & 0.02
Combo 1.5:1 mg/ml DHA (total is 0.025 mg/ml DHA (total is 0.050 
ratio (like in fish mg/ml) mg/ml)
oil)

ETOH

Alpha linolenic 0.05 mg/ml (50 micro g/ml) 
acid

0.1 mg/ml (100 micro g/ml) ETOH

Linoleic acid 0.1 mg/ml (100 micro g/ml) 0.5 mg/ml (500 micro g/ml) ETOH

Arachidonic
acid

0.025 mg/ml (25 micro g/ml) 0.05 mg/ml (50 micro g/ml) ETOH

Stearic acid O.Olmg/ml (10 micro g/ml) 0.05 mg/ml (50 micro g/ml) ETOH

Conjugated 0.02 mg/ml (20 micro g/ml) 0.1 mg/ml (100 micro g/ml) MEOH
Linoleic acid

Table 2: Expression Profiling Results From Canine Cell Lines in the Presence of Listed 

Ingredients

Column 1 Column 2 Column 3 Column 4 Column 5

DHA 1582387_at DOWN Canis familiaris type I iodothyronine 
deiodinase (dio 1) mRNA, complete 
cds

AC027016

DHA 1582824_at UP PREDICTED: Canis familiaris
carnitine palmitoyl transferase I 
isoform (CPT1), mRNA

BC000185

57



WO 2010/009474 PCT/US2009/051169

Column 1 Column 2 Column 3 Column 4 Column 5

DHA I584133_at UP PREDICTED: Canis familiaris
similar to dynein, cytoplasmic, heavy 
polypeptide 2 (LOC479461), mRNA

BC038344

DHA 1584742_at UP Human DNA sequence from clone 
RP11-151J10 on chromosome 9 
Contains the 5’ end of a novel gene 
(FLJ20060) (contains FLJ 12902, 
KIAA1574), the ADFP gene for 
adipose differentiation-related
protein (ADRP)

AL591206

DHA 158495l_at UP PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

CR605429

DHA - 1585355_at UP PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

CR597463

DHA 1586474_at DOWN Mus musculus RIKEN cDNA
1500031L02 gene (150003 lL02Rik), 
mRNA

AC078834

DHA 1587029_at UP Homo sapiens 12 BAC RP11-545P7 
(Roswell Park Cancer Institute 
Human BAC Library) complete 
sequence

AC089999

DHA 158714 l_at UP PREDICTED: Canis familiaris 
similar to SEC14-like protein 2 
(Alpha-tocopherol associated
protein) (TAP) (hTAP) (Supernatant 
protein factor) (SPF) (Squalene 
transfer protein) (LOC477539), 
mRNA

CR456571

DHA 1587268_at UP Canis familiaris urate oxidase (UOX) 
mRNA, complete cds

NA

DHA 1587328_at UP Homo sapiens mRNA; cDNA 
DKFZp686O1232 (from clone 
DKFZp686O1232)

AP001324
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Column 1 Column 2 Column 3 Column 4 Column 5

DHA 1587418_at DOWN PREDICTED: Canis familiaris
similar to RPGR-interacting protein 1 
isoform b (LOC475400), mRNA

AJ417060

DHA 1587734_at UP PREDICTED: Canis familiaris
similar to Na/Pi cotransporter 4 
(LOC478741), mRNA

BC017952

DHA 1588058_at DOWN Homo sapiens toll-interleukin 1 
receptor (T1R) domain containing 
adaptor protein, mRNA (cDNA clone 
MGC:40573 IMAGE:5216171),
complete cds

BC032474

DHA 1588088_at UP Homo sapiens hypoxia-inducible 
protein 2, mRNA (cDNA clone 
MGC: 17005 IMAGE:4182067),
complete cds

BC008573

DHA 1589548_at DOWN Mus musculus chromosome 14 clone 
RP24-304G19, complete sequence

AC 115282

DHA 159083 5_at DOWN Homo sapiens interleukin 8 receptor, 
beta pseudogene, mRNA (cDNA 
clone IMAGE:5450999), with
apparent retained intron

AC055863

DHA 1591083_at UP Homo sapiens clone DNA22780 NL2 
(UNQ171) mRNA, complete cds

AC010323

DHA 1591971_at UP PREDICTED: Canis familiaris
similar to complement Cis
(LOC486714), mRNA

ΑΚΌ55183

DHA 1592507_at DOWN Homo sapiens prodynorphin
(PDYN), mRNA

BC026334

DHA 1593226_at UP Human DNA sequence from clone 
RP11-4230 5 on chromosome 9 
Contains the 5’ end of the 
MAPKAP1 gene for mitogen- 
activated protein kinase associated 
protein 1, a novel gene, the 5’ end of

AL358074

the PBX3 gene f
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Column 1 Column 2 Column 3 Column 4 Column 5

DHA 1593388_at DOWN PREDICTED: Canis familiaris
similar to SDA1 domain containing 1 
(LOC478431), mRNA .

BC063797

DHA 1593590_at DOWN Homo sapiens lymphocyte adaptor 
protein, mRNA (cDNA clone 
IMAGE:4861744), complete cds

AB208911

DHA 159383l_at DOWN PREDICTED: Canis familiaris
similar to Clathrin heavy chain 1 
(CLH-17) (LOC480578), mRNA

BC015854

DHA 1594976_at UP PREDICTED: Bos taurus similar to 
glutamate receptor, metabotropic 1 
(LOC540485), mRNA

AL035698

DHA 1596448_at UP PREDICTED: Canis familiaris
similar to sperm associated antigen 
16 (LOC478899), mRNA

AK.095036

DHA 159671l_at DOWN Homo sapiens cDNA: FLJ21199 fis, 
clone COL00235

AK.024852

DHA 1597677_at UP Homo sapiens, clone
IMAGE:5271096, mRNA

AC012516

DHA 1597789_at UP Homo sapiens 12 BAC RP11- 
337L12 (Roswell Park Cancer 
Institute Human BAC Library) 
complete sequence

AC 130404

DHA 1597832_at DOWN Homo sapiens hypothetical protein 
LOC92558 (LOC92558), mRNA

NM_20731

DHA 1598607_at DOWN PREDICTED: Canis familiaris
similar to Thioredoxin domain 
containing protein 6 (Thioredoxin­
like protein 2) (Txl-2) (LOC485685), 
mRNA

AC099518

DHA 1598932_at DOWN PREDICTED: Canis familiaris
similar to SAP90/PSD-95 associated 
protein 2 (LOC488556), mRNA

AL354836

DHA 1599339_at DOWN
Canis familiaris clone RP81-U7B1,

NA
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Column 1 Column 2 Column 3

DHA 1599453_at DOWN

DHA 1600090_at UP

DHA 1601347_at DOWN

DHA 1602156_at UP

DHA 1602790_at UP

DHA 1602966_at DOWN

DHA 160377l_at DOWN

DHA 1604372_at UP

DHA 1605486_at UP

EPA 1583329_at DOWN

EPA 1583403_at UP

EPA 1584742_at UP

Column 4

complete sequence

PREDICTED: Canis familiaris
LOC475099 (LOC475099), mRNA

PREDICTED: Canis familiaris 
similar to SEC22 vesicle trafficking 
protein-like 2 (LOC478590), mRNA

Debaryomyces hansenii CBS767, 
DEHA0D14146g predicted mRNA

Mus musculus mRNA for 
mKIAA4184 protein

Homo sapiens aryl hydrocarbon 
receptor nuclear translocator (ARNT) 
gene, complete cds

Zebrafish DNA sequence from clone 
DKEYP-75A7 in linkage group 21, 
complete sequence

Canis familiaris clone RP81-117B1, 
complete sequence

PREDICTED: Canis familiaris
LOC475665 (LOC475665), mRNA

Homo sapiens pyruvate
dehydrogenase kinase 4 mRNA, 3’ 
untranslated region, partial sequence

Homo sapiens, Similar to secreted 
frizzled-related protein 4, clone 
IMAGE:4828181, mRNA

Sus scrofa carnitine
palmitoyltransferase I mRNA, 
nuclear gene encoding mitochondrial 
protein, complete cds

Human DNA sequence from clone 
RP11-151J10 on chromosome 9 
Contains the 5’ end of a novel gene 
(FLJ20060) (contains FLJ12902,

Column 5

NA

AY405366

NA

AL590139

AC115282

AL590621

NA

AY411810

AK096428

AC018634

AK172798

AL591206
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Column 1 Column 2 Column 3 Column 4

KIAA1574), the ADFP gene for 
adipose differentiation-related
protein (ADRP)

Column 5

EPA 1584951_at UP PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

CR605429

EPA 1585292_at UP Homo sapiens methyl CpG binding 
protein 2 (Rett syndrome) (MECP2), 
mRNA

AF030876

EPA 1585355_at UP PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

CR597463

EPA 1586420_at DOWN Homo sapiens RAB37, member RAS 
oncogene family (RAB37), mRNA

BC016615

EPA 1587196 at UP PREDICTED: Canis familiaris
LOC475684 (LOC475684), mRNA

NMJ47223

EPA 1587428_at DOWN Human DNA sequence from clone 
RP11-436D23 on chromosome 6 
Contains part of a novel gene, 
complete sequence

AL589740

EPA 1588088_at UP Homo sapiens hypoxia-inducible 
protein 2, mRNA (cDNA clone 
MGC: 17005 1MAGE:4182067),
complete cds

BC008573

EPA 1589797_at DOWN Homo sapiens chromosome 15 clone 
RP11-344A16 map 15q21.3,
complete sequence

AC090651

EPA 1589829_s_at DOWN PREDICTED: Bos taurus similar to 
ATP-dependent DNA helicase Q4 
(RecQ protein-like 4) (RecQ4) 
(LOC515289), partial mRNA

AC004486

EPA 1590407_s_at UP Homo sapiens integrin-linked kinase AJ404847
1 (ILK) gene, complete cds
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Column 1 Column 2 Column 3 Column 4 Column 5

EPA 1591083_at UP Homo sapiens clone DNA22780 NL2 
(UNQ171) mRNA, complete cds

AC010323

EPA 1592920_at DOWN Homo sapiens 12 BAC RP11-407P2 
(Roswell Park Cancer Institute 
Human BAC Library) complete 
sequence

AC090013

EPA 1593146_s_at UP Homo sapiens Kruppel-like factor 11 
(KLF11), mRNA

BC063286

EPA 1593677_at DOWN PREDICTED: Canis familiaris
similar to hypothetical protein 
(LOC475308), mRNA

AB070003

EPA 159409l_at DOWN PREDICTED: Canis familiaris
similar to FLJ23129 protein isoform
1 (LOC479538), mRNA

NM_024763

EPA 1594227_at UP Homo sapiens RNA binding motif 
protein, X-linked (RBMX), mRNA

AK096015

EPA 159423 l_at UP Sus scrofa peptidy 1-proly 1 cis-trans 
isomerase A (PPIA), mRNA

NA '

EPA 1594415_at DOWN PREDICTED: Bos taurus similar to 
GTPase, IMAP family member 4 
(Immunity-associated protein 4) 
(Immunity-associated nucleotide 1 
protein) (hlANl) (MSTP062)
(LOC510751), mRNA

AP001675

EPA 1594824_at DOWN Homo sapiens chromosome 16 clone 
CTA-233A7, complete sequence

AC 130449

EPA 1594939_at UP Homo sapiens chromosome 8, clone 
RP11-813L8, complete sequence

AC090133

EPA 159502l_at DOWN Bos taurus mRNA for sodium 
chloride cotransporter, partial

NM_000339

EPA 1595265_at UP Yarrowia lipolytica CLIB99,
YALI0C20339g predicted mRNA

NG_001333

EPA 159530l_at UP
H.sapiens mRNA for skeletal muscle

AC113382
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Column 1 Column 2 Column 3 Column 4

abundant protein

Column 5

EPA 1596553_s_at DOWN Homo sapiens chromosome 16 open 
reading frame 55 (C16orf55), mRNA

AK056168

EPA 1597390_at DOWN PREDICTED: Canis familiaris
similar to Ataxin-10 (Spinocerebellar 
ataxia type 10 protein) (Brain protein 
E46 homolog). (LOC474467), mRNA

AY400068

EPA 1597801_at DOWN Homo sapiens, clone
IMAGE:4822875, mRNA

AL442128

EPA 1597802_at DOWN Mus musculus BAC clone RP23- 
451111 from 12, complete sequence

AL078583

EPA 1598585_at DOWN Homo sapiens SI64 gene, partial eds; 
PSI and hypothetical protein genes, 
complete eds; and SI71 gene, partial 
eds

AC011306

EPA 15995 57_at DOWN PREDICTED: Canis familiaris
similar to hypothetical protein 
MGC12103 (LOC481489), mRNA

AY414168

EPA 1599565_at DOWN Human DNA sequence from clone 
RP4-615P17 on chromosome lpl3- 
14.3, complete sequence

AL139175

EPA 159960l_s_at DOWN PREDICTED: Canis familiaris
similar to male-enhanced antigen - 
bovine (LOC474906), mRNA

AY403773

EPA 1600959_at UP PREDICTED: Canis familiaris
similar to IgA heavy chain constant 
region (LOC480452), mRNA

NA

EPA 1601005_at DOWN PREDICTED: Canis familiaris
LOC479025 (LOC479025), mRNA

XM_37259

EPA 160247l_at DOWN Homo sapiens cDNA clone
IMAGE:4797645, partial eds

AC073120

EPA 1603225_at UP Haemonchus contortus microsatellite 
Hcms51 sequence

AC008429
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Column 1 Column 2 Column 3 Column 4 Column 5

EPA 1603875_at DOWN Homo sapiens cDNA FLJ33460 fis, 
clone BRAMY2000653, highly 
similar to Homo sapiens tousled-like 
kinase 1 (TLK1) mRNA

AC010092

EPA 1604439_at DOWN Homo sapiens mRNA; cDNA 
DKFZp761M0111 (from clone
DKFZp761M0111)

AL 137346

EPA 1604600_at DOWN Homo sapiens mRNA; cDNA 
DKFZp686K122 (from clone 
DK.FZp686K.122)

AC010733

EPA 1605028_at DOWN Canis familiaris secreted B7-1 
protein (CD80) gene, alternatively 
spliced exon 4 and complete cds

NA

EPA 1605486_at UP Homo sapiens pyruvate
dehydrogenase kinase 4 mRNA, 3’ 
untranslated region, partial sequence

AK096428

EPA 1605654_at UP Mus musculus mbt domain 
containing 1, mRNA (cDNA clone 
MGC:29000 IMAGE:2646754),
complete cds

AK028503

EPA 1605669_s_at UP Homo sapiens cDNA FLJ38323 fis, 
clone FCBBF3024623, weakly 
similar to Homo sapiens C2H2 
(Kruppel-type) zinc finger protein 
mRNA

AK095642

DHA/EPA 158278l_at UP Canis familiaris L-type Ca channel 
alpha 1 subunit mRNA, partial cds

AF465484

DHA/EPA 158303 l_at UP Canis familiaris fibroblast growth 
factor-8 (FGF-8) mRNA, partial cds

NM_006119

DHA/EPA 1583254_x_at DOWN Bos taurus clone IMAGE:7961516 
thymosin beta-4-like mRNA,
complete cds

X02493

DHA/EPA 1583403_at UP Sus scrofa carnitine
palmitoyltransferase I mRNA,
nuclear gene encoding mitochondrial

AK172798
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Column 1 Column 2 Column 3 Column 4

protein, complete eds

Column 5

DHA/EPA 1584742_at UP Human DNA sequence from clone 
RP11-151J10 on chromosome 9 
Contains the 5’ end of a novel gene 
(FLJ20060) (contains FLJ12902, 
KIAA1574), the ADFP gene for 
adipose differentiation-related
protein (ADRJP)

AL591206

DHA/EPA 158495 l_at UP PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

CR605429

DHA/EPA 1585033_at DOWN PREDICTED: Canis familiaris
similar to K.IAA2025 protein 
(LOC480065), mRNA

AL121983

DHA/EPA 1585339_at DOWN Homo sapiens mRNA for UDP- 
GalNAc:betaGlcNAc beta 1,3-
galactosam iny Itransferase, 
polypeptide 2 variant protein

AL672237

DHA/EPA 1585355_at UP PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

CR597463

DHA/EPA 1586172_at DOWN Homo sapiens chromosome 11, clone 
RP11-348A11, complete sequence

AC131263

DHA/EPA 1586287_at DOWN Bos taurus mRNA for transcription 
factor COUP-TFI (COUP-TFI gene)

AC106818

DHA/EPA 1586614_at DOWN PREDICTED: Canis familiaris
similar to F-box protein SEL10 
(LOC475465), mRNA

BC037320

DHA/EPA 1586695_at DOWN Homo sapiens RAD51-like 1 (S. 
cerevisiae) (RAD51L1), transcript 
variant 2, mRNA

BX161515

DHA/EPA 1587254_at DOWN PREDICTED: Canis familiaris janus 
kinase 1 (JAK1), mRNA

AC008785
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Column 1 Column 2 Column 3 Column 4 Column 5

DHA/EPA 1587413_at UP Hirudo medicinalis intermediate 
filament gliarin mRNA, complete cds

AC005996

DHA/EPA 1587813_s_at UP PREDICTED: Pan troglodytes
similar to dJ 109F14.3 (novel putative 
ring finger protein) (LOC472236), 
mRNA

AL160175

DHA/EPA 1589293_at DOWN Homo sapiens mRNA for KIAA1804 
protein, partial cds

AB058707

DHA/EPA 1589678_s_at UP Homo sapiens clone alphal mRNA 
sequence

BK001411

DHA/EPA 1589929_at DOWN Homo sapiens solute carrier family 
34 (sodium phosphate), member 1, 
mRNA (cDNA clone
IMAGE: 5182821), with apparent 
retained intron

AC145098

DHA/EPA 1590942_at DOWN Human netrin-2 like protein
(NTN2L) gene, complete cds

AC 106820

DHA/EPA 1591029_at UP PREDICTED: Homo sapiens
KIAA0146 protein (KIAA0146), 
mRNA

AC023991

DHA/EPA 1591083_at UP Homo sapiens clone DNA22780 NL2 
(UNQ171) mRNA, complete cds

AC010323

DHA/EPA 1591601_at DOWN Human DNA sequence from clone 
RP1 1-787B4 on chromosome 9 
Contains the 5’ end of the PAPPA 
gene for pregnancy-associated
plasma protein A, a novel gene and a 
CpG island, complete sequence

AL691426

DHA/EPA 1591782_at UP PREDICTED: Bos taurus similar to 
hypothetical protein (LOC514986), 
partial mRNA

AC069335

DHA/EPA 1592123_at DOWN PREDICTED: Canis familiaris
similar to vimentin (LOC477991), 
mRNA

AY891766
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DHA/EPA 1592160_at DOWN PREDICTED: Canis familiaris
similar to Fibrinogen alpha/alpha-E 
chain precursor (LOC475473), 
mRNA

BC070246

DHA/EPA 1592915_s_at UP PREDICTED: Canis familiaris
similar to hypothetical protein 
MGC33867 (LOC478228), mRNA

BC004501

DHA/EPA 1593146_s_at UP Homo sapiens Kruppel-like factor 11 
(K.LF11), mRNA

BC063286

DHA/EPA 1593855_at DOWN Felis catus clone RP86-117J4, 
complete sequence

AL353710

DHA/EPA 1593993_at DOWN Pan troglodytes BAC clone RP43- 
7512 from 7, complete sequence

AC004949

DHA/EPA 1594205_at UP PREDICTED: Pan troglodytes
similar to putative transcription 
factor ZNF131 (LOC461893),
mRNA

DQ048939

DHA/EPA 159429l_s_at DOWN PREDICTED: Canis familiaris
similar to methylcrotonoyl-
Coenzyme A carboxylase 2 (beta) 
(LOC478091), mRNA

BCO14897

DHA/EPA 1594379_x_at UP Felis catus growth arrest and DNA 
damage-inducible protein 45
(GADD45), mRNA

AL136120

DHA/EPA 1594413_at UP Homo sapiens cytochrome P450, 
family 26, subfamily B, polypeptide
1 (CYP26B1), mRNA

AC007002

DHA/EPA 1594564_at UP Homo sapiens serine palmitoyl 
transferase, subunit 11 gene, complete 
cds; and unknown genes

AF111168

DHA/EPA 1594848_at UP PREDICTED: Pan troglodytes
hypothetical protein XP 513164 
(LOC456583), mRNA

AC073263

DHA/EPA 1594939_at UP
Homo sapiens chromosome 8, clone

AC090133
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RP11-813L8, complete sequence

Column 5

DHA/EPA 1595083_at DOWN PREDICTED: Canis familiaris
similar to hypothetical protein 
MGC18257 (LOC474943), mRNA

AKO5553O

DHA/EPA 1595280_at DOWN Homo sapiens mRNA; cDNA 
DKFZp686N1929 (from clone 
DKFZp686N1929)

AL355298

DHA/EPA 159548l_at DOWN PREDICTED: Canis familiaris
LOC478639 (LOC478639), mRNA

NM_002492

DHA/EPA 1595587_at DOWN PREDICTED: Canis familiaris
similar to copine VIII (LOC477646), 
mRNA

BC048260

DHA/EPA 1595673_at DOWN PREDICTED: Canis familiaris
similar to SDA1 domain containing 1 
(LOC478431), mRNA

BC048351

DHA/EPA 159604l_at DOWN Homo sapiens mRNA; cDNA 
DKFZp686115205 (from clone 
DKFZp686115205)

AL354707

DHA/EPA 1596238_at UP PREDICTED: Canis familiaris
similar to palmitoyl-protein
thioesterase 2 isoform a precursor 
(LOC474856), mRNA

AL110128

DHA/EPA 159630 l_at DOWN Mouse DNA sequence from clone 
RP23-440D4 on chromosome 4, 
complete sequence

AC000007

DHA/EPA 1597387_at UP PREDICTED: Canis familiaris
similar to Alpha-N-
acetylglucosaminidase precursor (N- 
acetyl-alpha-glucosaminidase)
(NAG) (LOC490965), mRNA

BC032398

DHA/EPA 1597847_at UP PREDICTED: Gallus gallus similar 
to ubiquitin specific protease 37 
(LOC424217), mRNA

AC098935

DHA/EPA 1599572_at DOWN PREDICTED: Canis familiaris
similar to ORF2 (LOC475183),

NA

69



WO 2010/009474 PCT/US2009/051169

Column 1 Column 2 Column 3 Column 4

mRNA

Column 5

DHA/EPA 1599950_at DOWN PREDICTED: Canis familiaris
similar to male-enhanced antigen - 
bovine (LOC474906), mRNA

AL136304

DHA/EPA 160031O_at DOWN PREDICTED: Canis familiaris
similar to piggyBac transposable 
element derived 1 (LOC488322), 
mRNA

AK223446

DHA/EPA 1600683_at DOWN Canis familiaris clone RP81-391L22, 
complete sequence

NA

DHA/EPA 160135l_at UP Canis Familiaris, clone XX-25A1, 
complete sequence

NA

DHA/EPA 1601383_at UP PREDICTED: Canis familiaris
similar to Putative GTP-binding 
protein RAY-like (Rab-like protein 
4) (LOC474517), mRNA

BT007509

DHA/EPA 1601782_at DOWN Homo sapiens lactamase, beta 2, 
mRNA (cDNA clone
IMAGE:3452575)

AC022731

DHA/EPA 1602033_at DOWN PREDICTED: Bos taurus similar to 
G protein-coupled receptor 23 
(LOC539738), mRNA

AL445467

DHA/EPA 1602162_at DOWN Homo sapiens BAC clone RP11- 
489P15 from 2, complete sequence

AC093850

DHA/EPA 160352l_at DOWN Homo sapiens cDNA FLJ33134 fis, 
clone UMVEN2000453, weakly 
similar to Mus musculus fetal globin 
inducing factor mRNA

BC017798

DHA/EPA 1603534_at DOWN PREDICTED: Canis familiaris 
similar to protein tyrosine 
phosphatase, receptor type, Q 
isoform 1 precursor (LOC482581), 
mRNA

AL592064

DHA/EPA 1603559_s_at DOWN PREDICTED: Canis familiaris
similar to neural activity-related ring

AY413985
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finger protein (LOC475470), mRNA

Column 5

DHA/EPA 1603658_s_at UP Homo sapiens mRNA; cDNA 
DKFZp451E012 (from clone
DKFZp451E012); complete cds

AL834247

DHA/EPA 1603674_at DOWN Homo sapiens cDNA FLJ 13648 fis, 
clone PLACE1011340, weakly 
similar to Homo sapiens IDN3-B 
mRNA

ΑΚΌ23710

DHA/EPA 1605317_at DOWN Homo sapiens chromosome 16 clone 
CTD-2337L2, complete sequence

AC093509

DHA/EPA 1605486_at UP Homo sapiens pyruvate
dehydrogenase kinase 4 mRNA, 3’ 
untranslated region, partial sequence

ΑΚΌ96428

DHA/EPA 1605832_at DOWN Homo sapiens mRNA; cDNA 
DKFZp451J152 (from clone
DKFZp451J152); complete cds

ΑΚΌ97112

DHA/EPA 1605935_at DOWN Mus musculus mRNA for NFI-B 
protein, complete cds

ΑΚΌ24964

ALA 1582455_at DOWN Canis familiaris type I collagen pre- 
pro-alpha 1(1) chain (COL1A1) 
mRNA, complete cds

AB209597

ALA 1584508_at DOWN PREDICTED: Pan troglodytes
LOC464838 (LOC464838), mRNA

AK122763

ALA 1584742_at UP Human DNA sequence from clone 
RP11-151J10 on chromosome 9 
Contains the 5’ end of a novel gene 
(FLJ20060) (contains FLJ 12902, 
KIAA1574), the ADFP gene for 
adipose differentiation-related
protein (ADRP)

AL591206

ALA 158495l_at UP PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

CR605429
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ALA 1585266_at DOWN PREDICTED: Canis familiaris
similar to FLJ20859 protein 
(LOC475396), mRNA

BC005053

ALA 1585355_at UP PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

CR597463

ALA 1585515_at UP PREDICTED: Canis familiaris
LOC476210 (LOC476210), mRNA

AF303134

ALA 1585553_at DOWN PREDICTED: Canis familiaris
similar to tenascin-N (LOC490335), 
mRNA

BC032361

ALA 1586185_at UP PREDICTED: Canis familiaris
similar to hypothetical protein 
LOC90637 (LOC480809), mRNA

AC093611

ALA 1587312_at UP PREDICTED: Canis familiaris
LOC491404 (LOC491404), mRNA

AC 124862

ALA 1587413_at UP Hirudo medicinalis intermediate 
filament gliarin mRNA, complete cds

AC005996

ALA 1587838_at DOWN Homo sapiens fibroblast growth 
factor 13 (FGF 13), transcript variant 
IB, mRNA

AL031386

ALA 1588093_at DOWN Homo sapiens hypothetical protein 
FLJ20507, mRNA (cDNA clone 
MGC:47628 IMAGE:5725347),
complete cds

BC039892

ALA 1588502_at DOWN Homo sapiens mRNA for cAMP 
responsive element binding protein 5 
isoform beta variant protein

AB209262

ALA 1589017_at UP Homo sapiens mRNA for
microtubule-associated protein 2 
isoform 2 variant protein

AB209330

ALA 1590554_at UP PREDICTED: Canis familiaris
similar to ATP/GTP binding protein

AC025842
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Column 1 Column 2 Column 3 Column 4

1 (LOC479034), mRNA

ALA 1591083_at UP Homo sapiens clone DNA22780 NL2 
(UNQ171) mRNA, complete cds

ALA 1591749_at UP Canis familiaris natural resistance 
associated macrophage protein
(NRAMP1), mRNA

ALA 159220l_at UP HIV-2 strain A|G1612 from Ghana 
gag protein (gag) gene, partial cds

ALA 1593146_s_at UP Homo sapiens Kruppel-like factor 11 
(KLF11), mRNA

ALA 1593222_at UP Human DNA sequence from clone 
RP11-439D8 on chromosome 10 
Contains a novel gene, the HPS1 
gene for Hermansky-Pudlak
syndrome 1, the 3’ end of the HPSE2 
gene for heparanase 2 and a CpG 
island, complete

ALA 1593224_at UP PREDICTED: Canis familiaris
similar to hemojuvelin isoform a 
(LOC475830), mRNA

ALA 1593710_at UP PREDICTED: Bos taurus similar to 
glutathione reductase (LOC506406), 
partial mRNA

ALA 1593836_at UP Canis familiaris clone RP81-142A6, 
complete sequence

ALA 1595172_s_at UP PREDICTED: Canis familiaris
similar to glyceraldehyde-3-
phosphate dehydrogenase
(LOC479078), mRNA

ALA 1595533_at UP Human DNA sequence from clone 
RP11-548K23 on chromosome 10 
Contains the ANK.RD2 gene for
ankyrin repeat domain 2 (stretch 
responsive muscle), six novel genes, 
the gene for phosphatidylinositol 4-

Column 5

ACO10323

AY400098

AL929410

BC063286

AL 139243

AL138842

AY338490

NA

NA

AL355315
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kinase

Column 5

ALA 1595722_at UP Homo sapiens chromosome 17, clone 
CTD-3022L24, complete sequence

AC015920

ALA 159580l_at UP Homo sapiens cDNA FLJ34120 fis, 
clone FCBBF3009541

AK091439

ALA 1596406_at UP Pongo pygmaeus mRNA; cDNA 
DKFZp459C032 (from clone
DKFZp459C032)

AC023795

ALA 1599614_at UP PREDICTED: Canis familiaris
LOC477772 (LOC477772), mRNA

AL365364

ALA 1600037_at DOWN Homo sapiens, clone
IMAGE:5294477, mRNA

AC007163

ALA 1600155_at UP PREDICTED: Canis familiaris
LOC479296 (LOC479296), mRNA

AC011389

ALA 1600793_at UP Drosophila melanogaster CGI 8408- 
PA, isoform A (CAP) mRNA, 
complete eds

AL157781

ALA 1601394_x_at UP PREDICTED: Canis familiaris
similar to ubiquitin-specific protease
7 isoform (LOC479854), mRNA

AC022167

ALA 1602423_at DOWN PREDICTED: Canis familiaris
similar to interferon regulatory factor
2 binding protein 1 (LOC484433), 
mRNA

AC078880

ALA 1602589_at UP Mustela vison tyrosine
aminotransferase gene, complete eds

NA

ALA 1603636_at DOWN Human DNA sequence from clone 
RP4-715N11 on chromosome
20q 13.1-13.2 Contains two putative 
novel genes, ESTs, STSs and GSSs, 
complete sequence

AL031674

ALA 160486l_at DOWN Homo sapiens chromosome 5 clone 
CTB-5319, complete sequence

AC008680
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ALA 1605047_at DOWN Human DNA sequence from clone 
RP11-10C13 on chromosome 10 
Contains the 5’ end of the TRIP8 
gene for thyroid hormone receptor 
interactor 8 (KIAA1380,
DKFZp761F0118) and the 3’ end of 
a novel gene (FLJt

AL713895

ALA 1605187_at UP Human DNA sequence from clone 
RP11-8N6 on chromosome 9 
Contains the 3’ end of the MELK 
gene for maternal embryonic leucine 
zipper kinase (KIAA0175), complete 
sequence

AL442063

ALA 1605429_at DOWN Human DNA sequence from clone 
RP11-45817 on chromosome 1 
Contains the 5’ end of the ZA20D1 
gene for zinc finger, A20 domain 
containing 1, a ribosomal protein L6 
(RPL6) pseudogene, the VPS45A 
gene for

AL358073

ALA 1605486_at UP Homo sapiens pyruvate
dehydrogenase kinase 4 mRNA, 3’ 
untranslated region, partial sequence

AK096428

LA 1582385_at DOWN Canis familiaris Na+-dependent 
glutamate transporter (GLAST), 
mRNA

D26443

LA 1582824_at UP PREDICTED: Canis familiaris
carnitine palmitoyl transferase 1 
isoform (CPT1), mRNA

BC000185

LA 1583273_s_at DOWN Homo sapiens mRNA; cDNA 
DKFZp761G179 (from clone
DKFZp761G179)

BC008990

LA 1584258_at UP Homo sapiens calsyntenin 2, mRNA 
(cDNA clone IMAGE:4130487), 
partial cds

BC007943

LA 1584677_at DOWN PREDICTED: Pan troglodytes
similar to cystatin T (LOC469901),

BC024006
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Column 1 Column 2 Column 3

LA 1584742_at DP

LA 158495l_at UP

LA 1585355_at UP

LA 1585417_at UP

LA 1585604_at DOWN

LA 1585686_at UP

LA 1586295_at DOWN

Column 4

mRNA

Human DNA sequence from clone 
RP11-151J10 on chromosome 9 
Contains the 5’ end of a novel gene 
(FLJ20060) (contains FLJ 12902, 
KIAA1574), the ADFP gene for 
adipose differentiation-related
protein (ADRP)

PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

Mus musculus microtubule 
associated monoxygenase, calponin 
and L1M domain containing 3, 
mRNA (cDNA clone
IMAGE:30637988), partial cds

Human DNA sequence from clone 
RP11-175J10 on chromosome 10 
Contains a transforming, acidic 
coiled-coil containing protein 1 
(TACC1) pseudogene and a 
mitochondrial NADH dehydrogenase 
1 (MTND1) pseudoge

PREDICTED: Bos taurus similar to 
Cold-inducible RNA-binding protein 
(Glycine-rich RNA-binding protein 
CIRP) (A 18 hnRNP) (LOC507120), 
mRNA

Homo sapiens downregulated in 
ovarian cancer 1, mRNA (cDNA 
clone MGC:34368
IMAGE:5228947), complete cds

Column 5

AL591206

CR605429

CR597463

AC105754·

AL121927

CR625198

BC027860
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LA 1588088_at UP Homo sapiens hypoxia-inducible 
protein 2, mRNA (cDNA clone 
MGC:17005 1MAGE:4182067),
complete cds

BC008573

LA 1589569_at DOWN PREDICTED: Canis familiaris
similar to male germ cell-associated 
kinase (LOC478721), mRNA

BC039825

LA 1591083_at UP Homo sapiens clone DNA22780 NL2 
(UNQ171) mRNA, complete cds

AC010323

LA 1592172_at UP Homo sapiens BAC clone CTB- 
17C20 from 7, complete sequence

AC004543

LA 159451l_s_at UP Homo sapiens RGM domain family, 
member B, mRNA (cDNA clone 
IMAGE:3852164)

AK054622

LA 159480l_at DOWN Homo sapiens HMGIC fusion 
partner-like 2 (LHFPL2) mRNA, 
complete cds

AY309920

LA 1594973_at UP PREDICTED: Canis familiaris
LOC478197 (LOC478197), mRNA

AL031387

LA 159502l_at DOWN Bos taurus mRNA for sodium 
chloride cotransporter, partial

NM_000339

LA 1595753_at DOWN Homo sapiens CrkRS mRNA, 
complete cds

CR954985

LA 1596117_at DOWN Mus musculus piccolo (presynaptic 
cytomatrix protein) (Pclo), mRNA

AP001266

LA 1600646_at DOWN Homo sapiens mRNA; cDNA 
DKFZp547F213 (from clone
DKFZp547F213)

AC 103736

LA 1600703_at UP PREDICTED: Canis familiaris
similar to budding uninhibited by 
benzimidazoles 3 homo log
(LOC477857), mRNA

AC012391

LA 1601942_at DOWN PREDICTED: Canis familiaris
similar to family with sequence

AC026358
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Column 1 Column 2 Column 3

LA 1603578_at DOWN

LA 1605486_at UP

LA 1605822_at DOWN

ARA 1582824_at UP

ARA 158285l_at UP

ARA 1582999_at DOWN

ARA 1583403_at UP

ARA 1584742_at UP

ARA 158495l_at UP

Column 4

similarity 20, member A 
(LOC480458), mRNA

PREDICTED: Canis familiaris
similar to CD63 antigen 
(LOC474391), mRNA

Homo sapiens pyruvate
dehydrogenase kinase 4 mRNA, 3’ 
untranslated region, partial sequence

Human dipeptidyl aminopeptidase 
like protein mRNA, complete cds

PREDICTED: Canis familiaris
carnitine palmitoyl transferase I 
isoform (CPT1), mRNA

Rattus norvegicus nuclear receptor 
subfamily 1, group D, member 1, 
mRNA (cDNA clone MGC:72288 
IMAGE:5598020), complete cds

Canis familiaris cyclin-dependent 
kinase inhibitor (WAF1) mRNA, 
partial cds

Sus scrofa carnitine
palmitoyltransferase I mRNA, 
nuclear gene encoding mitochondrial 
protein, complete cds

Human DNA sequence from clone 
RP11-151J10 on chromosome 9 
Contains the 5’ end of a novel gene 
(FLJ20060) (contains FLJ12902, 
K1AA1574), the ADFP gene for 
adipose differentiation-related
protein (ADRP)

PREDICTED: Canis familiaris 
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

Column 5

CR609892

AK096428

M96859

BC000185

BC047875

AY399342

AK172798

AL591206

CR605429
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ARA 1585355_at UP PREDICTED: Canis familiaris
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP) (LOC474720), mRNA

CR597463

ARA 1586047_s_at DOWN Mouse DNA sequence from clone 
RP23-348N2 on chromosome 11 
Contains the 5’ end of the Ppp3rl 
gene for protein phospatase 3 
regulatory subunit B alpha isoform 
(calcineurin B, type I), a ribosomal 
protein

AL512655

ARA 1586172_at DOWN Homo sapiens chromosome 11, clone 
RP11-348A11, complete sequence

AC131263

ARA 1586185_at UP PREDICTED: Canis familiaris
similar to hypothetical protein 
LOC90637 (LOC480809), mRNA

AC093611

ARA 1586281_at UP PREDICTED: Pan troglodytes
similar to DEP domain containing 
protein 5 (LOC458777), mRNA

BX640828

ARA 1587792_at UP PREDICTED: Bos taurus similar to 
phosphoglycerate kinase 1
(LOC533730), partial mRNA

AL049589

ARA 1588088_at UP Homo sapiens hypoxia-inducible 
protein 2, mRNA (cDNA clone 
MGC: 17005 IMAGE:4182067),
complete cds

BC008573

ARA 1588903_at UP Homo sapiens mRNA; cDNA 
DKFZp686I2148 (from clone .
DKFZp686I2148)

U32996

ARA 1590656_at UP PREDICTED: Canis familiaris
similar to SWI/SNF-related matrix- 
associated actin-dependent regulator 
of chromatin cl (LOC476640), 
mRNA

AY404349

ARA 1590755_at DOWN Homo sapiens BAC clone RP11- 
1246C19 from 7, complete sequence

AC102953

79



WO 2010/009474 PCT/US2009/051169

Column 1 Column 2 Column 3 Column 4 Column 5

ARA 1591083_at UP Homo sapiens clone DNA22780 NL2 
(UNQ171) mRNA, complete cds

AC010323

ARA 1592286_s_at DOWN Homo sapiens clone DNA77624 
SHATr/JAM3 (UNQ859) mRNA, 
complete cds

BC057284

ARA 1592610_at DOWN Homo sapiens cDNA clone
IMAGE:4611512, partial cds

BC071790

ARA 1592947_at UP Homo sapiens hypothetical protein 
FLJ 11795 (FLJ 11795), mRNA

AC016585

ARA 1593146_s_at UP Homo sapiens Kruppel-like factor 11 
(KLF11), mRNA

BC063286

ARA 1593254_at DOWN PREDICTED: Canis familiaris
similar to 6-phosphofructo-2-
kinase/fructose-2,6-biphosphatase 1 
(6PF-2-K/Fru-2,6-P2ASE liver
isozyme) (LOC491903), mRNA

AL020991

ARA 1593907_s_at DOWN PREDICTED: Bos taurus similar to 
26S proteasome non-ATPase
regulatory subunit 10 (26S
proteasome regulatory subunit p28) 
(Gankyrin) (LOC535414), mRNA

AL034553

ARA 1594108_at UP Gallus gallus mRNA for hypothetical 
protein, clone 15k 1

AC 100847

ARA 1594939_at UP Homo sapiens chromosome 8, clone 
RP11-813L8, complete sequence

AC090133

ARA 1595334_at DOWN Homo sapiens mRNA; cDNA 
DKFZp779Ml 134 (from clone 
DKFZp779Ml 134)

AL031290

ARA 1595495_s_at UP Mustela vison NADH dehydrogenase 
subunit 5 (ND5) gene, complete cds; 
mitochondrial gene for mitochondrial 
product

NA

ARA 1595956_at UP PREDICTED: Gallus gallus similar 
to KIAA1389 protein (LOC421523),

AC025467
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Column 1 Column 2 Column 3 Column 4

mRNA

Column 5

ARA 1596476_at DOWN Oryza sativa (japonica cultivar- 
group) chromosome 11 clone 
OSJNBb0071K13, complete
sequence

Z84490

ARA 1596787_at DOWN Homo sapiens CASK interacting 
protein 2 (CASKIN2), mRNA

AC100787

ARA 1597116_at UP PREDICTED: Canis familiaris
similar to cytoplasmic
polyadenylation element binding 
protein 4 (LOC479287), mRNA

BX538213

ARA 1598013_at UP PREDICTED: Canis familiaris
similar to InaD-like protein isoform 1 
(LOC479550), mRNA

BC021135

ARA 1598063_at UP PREDICTED: Rattus norvegicus 
similar to proacrosin-binding protein 
(LOC500316), mRNA

AC112198

ARA 1598902_at UP Homo sapiens cDNA clone 
IMAGE:3878708, partial cds

BC009735

ARA 1599787_at UP Homo sapiens, clone
IMAGE:4821877, mRNA, partial cds

AL035703

ARA 159985l_at UP PREDICTED: Gallus gallus frizzled- 
3 (FZ-3), mRNA

AC092040

ARA 1601092_at UP Homo sapiens TRIAD 1 type I 
mRNA, complete cds

AF099149

ARA 1601561_at DOWN PREDICTED: Canis familiaris 
similar to RIKEN cDNA 
2010100012 (LOC477215), mRNA

AL357374

ARA 1601912_at DOWN Mus musculus expressed sequence 
AW538196 (AW538196), mRNA

AL359494

ARA 1602749_at UP Homo sapiens BAC clone RP11- 
44D21 from 4, complete sequence

AC108866
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ARA 1603093_at UP Homo sapiens genomic DNA, 
chromosome llq clone:RPl 1-179B7, 
complete sequence

AP003083

ARA 160315 l_at UP Rattus norvegicus chromosome 20, 
major histocompatibility complex, 
assembled from 40 BACs, strain 
Brown Norway (BN/ssNHsd), RTln 
haplotype; segment 7/11

AL033380

ARA 1603452_s_at DOWN Homo sapiens cDNA clone 
IMAGE:4611044, partial cds

AC006211

ARA 1603454_at UP Bos taurus mRNA for similar to 
cytochrome c oxidase subunit VIb, 
partial cds, clone: ORCS 10538

AL158068

ARA 1603839_at DOWN PREDICTED: Rattus norvegicus 
transcription factor EB (predicted) 
(Tcfeb_predicted), mRNA

BX284687

ARA 1604372_at UP PREDICTED: Canis familiaris
LOC475665 (LOC475665), mRNA

AY411810

ARA 1604969_at DOWN Homo sapiens chromosome 17, clone 
hRPK.147_L_13, complete sequence

AC005332

ARA 1605486_at UP Homo sapiens pyruvate
dehydrogenase kinase 4 mRNA, 3’ 
untranslated region, partial sequence

AK.096428

SA Cfa. 10737.1. 
Alat

DOWN PREDICTED: Canis familiaris
similar to HP1-BP74, transcript 
variant 4 (LOC478203), mRNA

AL663074

SA Cfa. 10872.1. 
Alat

UP Homo sapiens Kruppel-like factor 
11, mRNA (cDNA clone
MGC:71570 IMAGE:30343877),
complete cds

CR591795

SA Cfa. 12323.1. 
Al_at

UP PREDICTED: Canis familiaris
similar to angiopoietin-like 4 protein 
(LOC476724), mRNA

AC010323

SA Cfa.12533.1. UP PREDICTED: Bos taurus similar to 
insulin induced gene 1 isoform 1

AC 14443 8
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Column 1 Column 2

Alat

Column 3

SA Cfa. 12594.1. 
Alat

UP

SA Cfa. 12839.1. 
Al_at

DOWN

SA Cfa.l7.1.Sl_s
at

UP

SA Cfa. 17302. l.S 
l_s_at

DOWN

SA Cfa.l7415.1.S
l_s_at

DOWN

SA Cfa. 17931. l.S 
l_s_at

DOWN

SA Cfa. 1854.1. A 
lat

UP

SA Cfa. 18958. l.S 
lat

DOWN

SA Cfa. 19447. l.S 
lat

DOWN

SA Cfa. 19635. l.S 
lat

DOWN

Column 4 Column 5

(LOC511899), mRNA

Homo sapiens G protein-coupled AC096920 
receptor 17, mRNA (cDNA clone 
MGC:35264 IMAGE:5174146),
complete cds

PREDICTED: Canis familiaris AC 103591
similar to nexilin isoform s 
(LOC490202), mRNA

Canis familiaris organic anion NM_134431 
transporting polypeptide A (OATPA) 
mRNA, partial cds

PREDICTED: Canis familiaris NM 015549
similar to pleckstrin homology 
domain containing, family G, 
member 3 (LOC611460), mRNA

PREDICTED: Canis familiaris XM_088459
similar to regucalcin gene promotor 
region related protein (LOC607434), 
mRNA

PREDICTED: Canis familiaris NM_022834
similar to von Willebrand factor A 
domain-related protein isoform 1 
(LOC607112), mRNA

Homo sapiens fatty acid desaturase 1 AP002380
(FADS 1), mRNA

PREDICTED: Canis familiaris BC003409
similar to OCIA domain containing 
1, transcript variant 3 (LOC475140), 
mRNA

Homo sapiens lamin BI (LMNB1), NM 005573 
mRNA

Lotus comiculatus var. japonicus AF 165140 
gene for hypothetical proteins, 
complete and partial cds, 
clone:BAC259.12D-l
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Column 1 Column 2

SA

SA

SA

Column 3 Column 4 Column 5

Cfa. 19704. l.S 
lat

DOWN PREDICTED: Bos taurus similar to 
immunity-related GTPase family, Q1 
(LOC616834), mRNA

AC006276

Cfa.20892. l.S 
l_s_at

UP PREDICTED: Canis familiaris
similar to Ectonucleoside
triphosphate diphosphohydrolase 6 
(NTPDase6) (CD39 antigen-like 2) 
(LOC485564), mRNA

CR936765

Cfa.21023. l.S 
lat

UP PREDICTED: Canis familiaris
similar to non-POU domain 
containing, octamer-binding,
transcript variant 11 (LOC612773), 
mRNA

AL590762

SA Cfa.2282.1.SI UP 
at

SA

SA

Cfa.394.1. A1 UP
_x_at

Cfa.431.1.Al UP 
at

SA Cfa.431.2.Al UP 
_s_at

SA

SA

Cfa.5582.1. A DOWN
lat

Cfa.6339.1. A UP
1 at

PREDICTED: Canis familiaris AK.096428
similar to [Pyruvate dehydrogenase 
[lipoamide]] kinase isozyme 4, 
mitochondrial precursor (Pyruvate 
dehydrogenase kinase isoform 4)
(LOC482310), mRNA

PREDICTED: Canis familiaris NM_000984
similar to 60S ribosomal protein 
L23a (LOC478212), mRNA

PREDICTED: Canis familiaris AL591206
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP), transcript variant 4 
(LOC474720), mRNA

PREDICTED: Canis familiaris NM 001122
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP), transcript variant 1 
(LOC474720), mRNA .

Homo sapiens mRNA for dual AB209010 
oxidase 2 precursor variant protein

PREDICTED: Canis familiaris NM_001122
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP), transcript variant 3
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Column 1 Column 2 Column 3 Column 4

(LOC474720), mRNA

Column 5

SA Cfa.6361.1. A 
lat

DOWN PREDICTED: Canis familiaris
similar to 60S ribosomal protein LI7 
(L23), transcript variant 4
(LOC480221), mRNA

BX679664

SA Cfa.6482.1. A 
lat

DOWN PREDICTED: Canis familiaris
hypothetical protein LOC612422 
(LOC612422), mRNA

AL162191

SA Cfa.6915.1.A
lat

DOWN Homo sapiens 12 BAC RP11- 
1105G2 (Roswell Park Cancer 
Institute Human BAC Library) 
complete sequence

AC073655

SA Cfa.7119.1.A
l_s_at

DOWN PREDICTED: Canis familiaris
similar to coilin (LOC480564), 
mRNA

AC109357

SA Cfa.743.2.Sl_
aat

UP PREDICTED: Bos taurus
hypothetical protein LOC614918 
(LOC614918), mRNA

BC001282

SA Cfa.7531.1. A 
lat

UP Mouse DNA sequence from clone 
RP23-287B22 on chromosome 11 
Contains a CpG island, complete 
sequence

AC008732

SA Cfa.7705.2.A
l_s_at

DOWN PREDICTED: Canis familiaris
similar to chromatin-specific
transcription elongation factor large 
subunit, transcript variant 2 
(LOC612874), mRNA

NM_007192

SA Cfa.791.4. A1 
at

UP PREDICTED: Canis familiaris
similar to ribosomal protein L24, 
transcript variant 2 (LOC478547), 
mRNA

NM 000986

SA Cfa.9014.1. A 
lat

DOWN Mus musculus SNF8, ESCRT-II 
complex subunit, homolog (S. 
cerevisiae), mRNA (cDNA clone

AC091133

IMAGE:5372918)

85



WO 2010/009474 PCT/US2009/051169

Column 1 Column 2 Column 3 Column 4 Column 5

SA Cfa.9506.1.A
l_at

UP Homo sapiens hypoxia-inducible 
protein 2 (H1G2) mRNA, complete 
cds

AF144755

SA Cfa.9531.1.A
l_at

DOWN Homo sapiens cyclophilin-related 
protein mRNA, complete cds

AC092041

SA Cfa.9685.2.Sl
_a_at

UP PREDICTED: Canis familiaris short 
tandem repeat locus PEZ20 variant 
19 (LOC476927), mRNA

AL138960

SA Cfa.9694.1.A 
lat

DOWN Plasmodium yoelii yoelii str. 17XNL 
hypothetical protein (PY00634) 
mRNA, partial cds

AL359317

SA CfaAffx. 1102 
.l.Sl_at

DOWN PREDICTED: Canis familiaris
similar to RAB5B, member RAS 
oncogene family, transcript variant 3 
(LOC474394), mRNA

BC065298

SA CfaAffx. 1296 
7.1.Sl_at

DOWN Canis familiaris isolate cOR5D23 
olfactory receptor family 5 subfamily 
D gene, partial cds

AF399364

SA CfaAffx. 1359 
9.1.SI at

DOWN Nicotiana benthamiana clone 6-272 
unknown mRNA

NA

SA CfaAffx. 1447 
9.1.S1 at

DOWN PREDICTED: Canis familiaris
similar to Protein KIAA0652 
(LOC483632), mRNA

AK223603

SA CfaAffx. 1459 
5.1 .S l_s_at

DOWN PREDICTED: Canis familiaris
similar to diacylglycerol kinase zeta 
(LOC611321), mRNA

NM_20153

SA CfaAffx. 1520 
2.1.Sl_s_at

DOWN PREDICTED: Canis familiaris
similar to Syndecan-4 precursor 
(Amphiglycan) (SYND4) (Ryudocan 
core protein) (LOC485893), mRNA

AK222695

SA CfaAffx. 1630 
2.1 .Slxat

DOWN PREDICTED: Canis familiaris
similar to zinc finger protein 25 
(LOC611218), mRNA

AB 169501

SA CfaAffx. 1649 DOWN PREDICTED: Bos taurus similar to AL079340
Phosphatidylinositol 4-kinase beta
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Column 1 Column 2 Column 3 Column 4 Column 5

3.1.Sl_at (Ptdlns 4-kinase) (PI4Kbeta) (PI4K- 
beta) (NP1K) (PI4K92)
(LOC613348), mRNA

SA CfaAffx. 1919 
7.1 .Slat

UP Homo sapiens amyotrophic lateral 
sclerosis 2 (juvenile) (ALS2), mRNA

NM 020919

SA CfaAffx. 1920
6.1.Sl_at

DOWN Ipomoea nil Magenta gene for 
flavonoid 3’-hydroxylase, complete 
eds

BX647478

SA CfaAffx. 197. 
l.Sl_s_at

DOWN PREDICTED: Canis familiaris bZIP 
protein, transcript variant 1 (LCR- 
Fl), mRNA

NM_003204

SA CfaAffx.2051
5.1.Sl_s_at

UP PREDICTED: Canis familiaris 
similar to protein tyrosine 
phosphatase, non-receptor type 23 
(LOC609220), mRNA

AL110210

SA CfaAffx.2118 
2.1 ,Sl_s_at

DOWN PREDICTED: Canis familiaris
similar to CG4699-PA, isoform A, 
transcript variant 4 (LOC480489), 
mRNA

BC098376

SA CfaAffx.2128
O.l.Slat

DOWN PREDICTED: Canis familiaris
similar to Mitogen-activated protein 
kinase kinase 14 (NF-kappa beta- 
inducing kinase) (Serine/threonine- 
protein kinase NIK) (HsNIK) 
(LOC490926), mRNA

BC035576

SA CfaAffx.2208 
2.1 .Sl_s_at

DOWN PREDICTED: Canis familiaris
similar to zinc finger CCCH type 
containing 12A (LOC489416),
mRNA

XM_370654

SA CfaAffx.2256
O.l.Slat

DOWN PREDICTED: Canis familiaris 
similar to Cullin-5 (CUL-5) 
(Vasopressin-activated calcium-
mobilizing receptor) (VACM-1) 
(LOC489422), mRNA

BC063306

SA CfaAffx.2332 
0.1 Sl_at

DOWN
PREDICTED: Canis familiaris
similar to RAD52B (LOC480794),

BC032114
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Column 1 Column 2 Column 3 Column 4

mRNA

Column 5

SA ' CfaAffx.2378 
4.1.Sl_s_at

DOWN PREDICTED: Canis familiaris
similar to aldehyde dehydrogenase 
4A1 precursor (LOC612452), mRNA

BC023600

SA CfaAffx.2387 
2.1 ,S l_s_at

UP PREDICTED: Canis familiaris
similar to cleavage stimulation 
factor, 3 pre-RNA subunit 2, tau 
(LOC486459), mRNA

AL 136747

SA CfaAffx.2404
0.1.Sl_at

UP PREDICTED: Canis . familiaris
similar to serine/threonine kinase 11 
interacting protein (LOC488541), 
mRNA

NA

SA CfaAffx.2584
4.1.Sl_at

UP PREDICTED: Canis familiaris
hypothetical LOC22889, transcript 
variant 1 (LOC612936), mRNA

AK170490

SA CfaAffx.2830
l.l.Sl_s_at

UP PREDICTED: Canis familiaris
similar to angiopoietin-like 4 protein 
(LOC476724), mRNA

AK222489

SA CfaAffx.2896
.l.Slat

DOWN PREDICTED: Canis familiaris
similar to Mitogen-activated protein 
kinase kinase kinase 7 interacting 
protein 1 (TAK1-binding protein 1), 
transcript variant 1 (LOC481245), 
mRNA

NM_006116

SA CfaAffx.2985 
8.1 ,S l_s_at

UP PREDICTED: Canis familiaris
similar to melanoma ubiquitous 
mutated protein (LOC612320), 
mRNA

BC110874

SA CfaAffx.3314 
.l.S l_at

UP PREDICTED: Canis familiaris 
similar to Adipophilin (Adipose 
differentiation-related protein)
(ADRP), transcript variant 4 
(LOC474720), mRNA

NM001122

SA CfaAffx.4425
,l.Sl_at

UP PREDICTED: Canis familiaris
similar to zinc finger protein 329

NM_024620

(LOC484234), mRNA
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Column 1 Column 2 Column 3 Column 4 Column 5

SA CfaAffx.4438
.l.Slat

UP PREDICTED: Canis familiaris
similar to FERM and PDZ domain 
containing 1 (LOC481614), mRNA

AB023184

SA CfaAffx.5367 
.l.Slat

DOWN PREDICTED: Canis familiaris
similar to claudin 6 (LOC490048), 
mRNA

CR614114

SA CfaAffx.654. 
l.Slat

UP PREDICTED: Homo sapiens similar 
to ribosomal protein S27
(LOC442598), mRNA

XM 499342

SA CfaAffx.668.
1 .SI at

DOWN Homo sapiens Kazal type serine 
protease inhibitor 5-like 2
(SPINK5L2), mRNA

NM 001001 
325

SA CfaAffx.6703
.l.Slat

DOWN PREDICTED: Canis familiaris
similar to pumilio homolog 2, 
transcript variant 6 (LOC607618), 
mRNA

AK093847

SA CfaAffx.7822
.l.SIsat

DOWN PREDICTED: Canis familiaris
similar to FYVE-finger-containing 
Rab5 effector protein rabenosyn-5 
(LOC484642), mRNA

BC 106940

SA CfaAffx.7845
,l.Sl_s_at

UP Homo sapiens mRNA for TSC-22 
protein

AJ222700

SA CfaAffx.8861 
.l.Slat

UP Homo sapiens hypothetical
LOC387790 (LOC387790), mRNA

ΑΚΌ95089

SA CfaAffx.9083 
.1 .Slat

UP PREDICTED: Canis familiaris
similar to FLJ20859 protein isoform
2 (LOC475396), mRNA

AK155096

SA CfaAffx.9353 · 
.1 ,Sl_s_at

DOWN PREDICTED: Canis familiaris
similar to chromatin-specific
transcription elongation factor large 
subunit, transcript variant 1 
(LOC612874), mRNA

NM 007192

SA CfaAffx.9845
,l.Sl_s_at

UP PREDICTED: Canis familiaris
similar to leucine rich repeat 
containing 45 (LOC483375), mRNA

NM_ 144999
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Column 1

CLA

CLA

CLA

CLA

CLA

CLA

CLA

CLA

CLA

CLA

Column 2 Column 3 Column 4 Column 5

Cfa. 10478.1. 
Al_at

UP PREDICTED: Bos taurus similar to 
Type II inositol-1,4,5-trisphosphate 
5-phosphatase precursor
(Phosphoinositide 5-phosphatase)
(5PTase) (75 kDa inositol
polyphosphate-5-phosphatase) 
(LOC538291), partial mRNA

AC005691

Cfa. 11267.1. 
Alat

DOWN Homo sapiens cDNA clone 
IMAGE:4456146, partial eds

BC024645

Cfa. 11358.1. 
Alat

UP Homo sapiens solute carrier family 
20 (phosphate transporter), member 2 
(SLC20A2), mRNA

AF170802

Cfa. 11413.1. 
Alat

DOWN Homo sapiens BAC clone RP11- 
17N4 from 2, complete sequence

AC016673

Cfa. 11483.1. 
Alat

DOWN Danio rerio POU domain, class 4, 
transcription factor 1, mRNA (cDNA 
clone MGC:77341
IMAGE:6967996), complete eds

AL138810

Cfa. 1 1868.1. 
Alat

DOWN PREDICTED: Canis familiaris
similar to pleckstrin homology 
domain containing, family H (with 
MyTH4 domain) member 1 
(LOC480363), mRNA

AL132640

Cfa. 12323.1. 
Alat

UP PREDICTED: Canis familiaris
similar to angiopoietin-like 4 protein 
(LOC476724), mRNA

AC010323

Cfa. 1284. LSI 
at

UP Homo sapiens mRNA; cDNA 
DKFZp434C136 (from clone
DKFZp434C136)

AL133026

Cfa.13221.1.
Alat

UP Human DNA sequence from clone 
RP11-241012 on chromosome 
Xq26.3-27.3 Contains a novel gene, 
complete sequence

AL137840

Cfa. 13649.1. 
Al_s_at

DOWN PREDICTED: Canis familiaris
similar to Sodium- and chloride- 
dependent transporter XTRP2
(Solute carrier family 6 member 18)

AK074468
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Column 1 Column 2 Column 3 Column 4

(LOC478631), mRNA

Column 5

CLA Cfa. 13707.1. 
Al_at

DOWN PREDICTED: Bos taurus similar to 
Ssu72 RNA polymerase 11 CTD 
phosphatase homolog, transcript 
variant 2 (LOC614837), mRNA

BC008070

CLA Cfa. 13930.1. 
Alat

DOWN Aspergillus nidulans FGSC A4 
hypothetical protein (AN0430.2), 
mRNA

AL031779

CLA Cfa.14103.1. 
Alat

DOWN Arabidopsis thaliana clone RAFL15- 
15-K01 (R20657) putative
cytochrome P450 (Atlgl3150)
mRNA, complete cds

AC099053

CLA Cfa. 15679.1. 
Alat

UP PREDICTED: Canis familiaris
similar to C10C5.4 (LOC607282), 
mRNA

BC039170

CLA Cfa. 19017. l.S
l_at

UP PREDICTED: Canis familiaris
similar to CG5537-PA, transcript 
variant 2 (LOC480960), mRNA

AL137013

CLA Cfa.1935.1.A 
lat

DOWN PREDICTED: Canis familiaris
hypothetical LOC481916
(LOC481916), mRNA

AL590440

CLA Cfa.20000. l.S 
l_s_at

UP PREDICTED: Canis familiaris
similar to sperm-associated cation 
channel 2 isoform 1 (LOC609008), 
mRNA

AC021754

CLA Cfa.20451. l.S 
lat

UP Mus musculus ubiquitin-like 4, 
mRNA (cDNA clone MGC: 19132 
IMAGE:4215699), complete cds

AC012153

CLA Cfa.21599. l.S 
l_s_at

UP PREDICTED: Canis familiaris
similar to smooth muscle myosin 
heavy chain 11 isoform SMI-like, 
transcript variant 3 (LOC474586), 
mRNA

BC040721

CLA Cfa.2308.1. A 
l_at

UP Mus musculus piwi-like 4
(Drosophila) (Piwil4), mRNA

AC 108065
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Column 1 Column 2 Column 3 Column 4 Column 5

CLA Cfa.2586.LSl
_at

UP Homo sapiens CDC14 cell division 
cycle 14 homolog B (S. cerevisiae) 
(CDC14B) gene, complete cds

AY675321

CLA Cfa.3584.LSl
_s_at

UP Canis familiaris gonadotropin­
releasing hormone receptor
(GNRHR), mRNA

NM_000406

CLA Cfa.4761.LSl
at

UP PREDICTED: Bos taurus similar to 
GATA zinc finger domain containing 
2A, transcript variant 6
(LOC508384), mRNA

AK125974

CLA Cfa.4817.1.A
1 at

DOWN Mus musculus nephrin NPHS1 
(Nphsl) gene, partial cds

AC024166

CLA Cfa.5394. LA 
lat

DOWN Xenopus laevis MGC80410 protein, 
mRNA (cDNA clone MGC:80410 
IMAGE:5155047), complete cds

AC012618

CLA Cfa.5400. l.A 
lat

DOWN Homo sapiens glutathione peroxidase
6 (olfactory) (GPX6), mRNA

AY324826

CLA Cfa.5759.LA 
lat

UP Homo sapiens fibroblast growth 
factor 5 (FGF5) gene, complete cds

AC006441

CLA Cfa.5949. l.A 
l_x_at

UP Mus musculus RIK.EN cDNA 
2500001K.il gene
(250000 lKHRik), mRNA

AC009230

CLA Cfa.6989. l.A 
l_at

DOWN Human mRNA for K.IAA0297 gene, 
partial cds

AL589763

CLA Cfa.7584.1.A
l_at

DOWN Canis familiaris forssman synthetase 
mRNA, complete cds

AC091826

CLA Cfa.7855.1.A
l_at

UP PREDICTED: Canis familiaris 
similar to FKBP 12-rapamycin

AL162595

complex-associated protein (FK506- 
binding protein 12-rapamycin 
complex-associated protein 1) 
(Rapamycin target protein) (RAPT1) 
(Mammalian target of rapamycin) 
(MTOR), transcript variant 2 
(LOC478232), mRNA
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Column 1 Column 2 Column 3 Column 4 Column 5

CLA Cfa.8008.2.A
lat

UP PREDICTED: Canis familiaris 
similar to GTPase activating 
Rap/RanGAP domain-like 1 isoform
1 (LOC490653), mRNA

AL137818

CLA Cfa. 8798. l.A 
l_at

UP Arabidopsis thaliana Atlg50920 
mRNA sequence

AC007269

CLA CfaAffx.1085
3.1.Sl_at

UP PREDICTED: Canis familiaris
cOR2AGl olfactory receptor family
2 subfamily AG-like (cOR2AGl), 
mRNA

AC090440

CLA CfaAffx.1228
.l.Slat

DOWN Homo sapiens gene for LIM- 
homeodomain protein Lhx8, partial 
cds

AP002762

CLA CfaAffx.1321
0.1.Sl_s_at

UP Homo sapiens olfactory receptor, 
family 6, subfamily C, member 6 
(OR6C6), mRNA

NM 001005 
493

CLA CfaAffx.1359
9.1.Sl_at

DOWN Nicotiana benthamiana clone 6-272 
unknown mRNA

NA

CLA CfaAffx.1379
3.1.Sl_at

DOWN PREDICTED: Strongylocentrotus
purpuratus similar to
apurinic/apyrimidinic endonuclease 
(44.7 kD) (apn-1) (LOC592745), 
mRNA

AL391114

CLA CfaAffx.1700
3.1.Sl_s_at

UP PREDICTED: Canis familiaris
similar to actinin, alpha 2, transcript 
variant 11 (LOC479191), mRNA

CR593U8

CLA CfaAffx.1821
4.1.Sl_s_at

UP PREDICTED: Canis familiaris
complement component receptor 2 
(CR2), mRNA

AK223627

CLA CfaAffx.1841
4.1.Sl_at

DOWN PREDICTED: Canis familiaris
similar to Cytochrome P450 24A1,

S67623

mitochondrial precursor (P450- 
CC24) (Vitamin D(3) 24-
hydroxylase) (1,25-dihydroxyvitamin 
D(3) 24-hydroxylase) (24-OHase) 
(LOC485935), mRNA
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Column 1 Column 2 Column 3 Column 4 Column 5

CLA CfaAffx.1892
2.1.Sl_at

DOWN PREDICTED: Canis familiaris
similar to dystonia 2, torsion 
(autosomal recessive) (LOC488341), 
mRNA

U18799

CLA CfaAffx.2416 
9.1 ,Sl_at

UP Mus musculus solute carrier family 6 
(neurotransmitter transporter,
GABA), member 13, mRNA (cDNA 
clone MGC: 19082
IMAGE.4195373), complete cds

U76343

CLA CfaAffx.2467
5.1.Sl_x_at

UP PREDICTED: Canis familiaris
similar to expressed in non- 
metastatic cells 1, protein (NM23A) 
(nucleoside diphosphate kinase) 
(LOC611984), mRNA

BC000293

CLA CfaAffx.2488
,l.Sl_at

UP PREDICTED: Canis familiaris
hypothetical protein LOC612694 
(LOC612694), mRNA

AL583806

CLA CfaAffx.2976 
8.1 .S l_s_at

UP PREDICTED: Canis familiaris
similar to tripartite motif protein 32 
(predicted) (LOC491233), mRNA

BX255925

CLA CfaAffx.4438 
. 1 .Slat

UP PREDICTED: Canis familiaris
similar to FERM and PDZ domain 
containing 1 (LOC481614), mRNA

AB023184

CLA CfaAffx.6670
,l.Sl_at

UP PREDICTED: Canis familiaris
similar to microtubule associated 
monoxygenase, calponiri and LIM 
domain containing 1 (LOC481958), 
mRNA

BC009972

CLA CfaAffx.7326
.l.Sl_s_at

DOWN PREDICTED: Canis familiaris
similar to F-box and leucine-rich 
repeat protein 13 (LOC609997),
mRNA

NMJ45032
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A composition comprising,

a) at least one omega-3 fatty acid,

b) at least one glysosaminoglycan,

c) at least one amino sugar,

d) at least one antioxidant, and

e) carnitine or acetylcarnitine.

2. The composition of claim 1, wherein the omega-3 fatty acid is selected from the group

consisting of aIpha-linoleic acid (ALA), docosahexanoic acid (DHA) and eicosapentaenoic acid 

(EPA).

3. The composition of claim 1 or claim 2, wherein the glysosaminoglycan is selected from the

group consisting of chondroitin sulfate, dermatan sulfate, keratan sulfate, heparin, heparan 

sulfate and hyaluronan.

4. The composition of any one of claims 1 to 3, wherein the amino sugar is selected from the

group consisting of galactosamine, glucosamine, sialic acid and N-acetylglucosamine.

5. The composition of any one of claims 1 to 4, wherein the antioxidant is selected from the

group consisting of vitamin C, tocopherols, tocotrienols, glutathione, lipoic acid, melatonin, and 

beta-carotene.

6. The composition of any one of claims 1-5 further comprising at least one dietary mineral.

7. The composition of claim 6, wherein the dietary mineral is selected from the group consisting

of Calcium, Chloride, Magnesium, Phosphorus, Potassium, Sodium, Cobalt, Copper, Fluorine, 

Iodine, Iron, Manganese, Molybdenum, Nickel, Selenium, Sulfur, Zinc and Vanadium.

8. The composition of any one of claims 1 to 7, further comprising at least one essential amino

acid.
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9. A method of treating an abnormal joint condition in a subject, the method comprising

administering the composition of any one of claims 1 to 8 to a subject in need thereof.

10. The method of claim 9, wherein the abnormal joint condition is osteoarthritis, rheumatoid

arthritis and/or local joint inflammation.

11. A method of delaying the onset of an abnormal joint condition in a subject, the method

comprising administering the composition of any one of claims 1 to 8 to a subject in need 

thereof.

12. The method of claim 11, wherein the abnormal joint condition is osteoarthritis,

rheumatoid arthritis and/or local joint inflammation.

13. A method of reducing the risk in a subject of acquiring an abnormal joint condition in a

subject, the method comprising administering the composition of any one of claims 1 to 8 to a 

subject in need thereof.

14. The method of claim 13, wherein the abnormal joint condition is osteoarthritis,

rheumatoid arthritis and/or local joint inflammation.

15. A method of altering the expression of one or more genes in a subject, the method

comprising administering to the subject the composition of any one of claims 1 to 8, the one or 

more genes being selected from the group consisting of Annexin Al, Cathepsin D, Cathepsin F, 

Cathepsin S, RELA, HMGB1, IL- 1β, TNFa, ΤΝΡβ, TLR-2, TLR-4, p38 MAPK, TIMP-1, TIMP-2, MMP 

1, MMP-2, MMP-13, IL-15 and IL-17 receptor.

16. Use of the composition of any one of claims 1 to 8 in the preparation of a medicament for

the treatment of an abnormal joint condition in a subject in need thereof.

17. A composition comprising,

a) at least one omega-3 fatty acid,

b) at least one glysosaminoglycan,
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e) carnitine or acetylcarnitine, substantially as hereinbefore described with reference to the

Examples or Drawings, excluding comparative Examples.
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c) at least one amino sugar,

d) at least one antioxidant, and
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