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Abstract:

The invention pertains to the technical field of a method for isolating and expanding tendon cells in
vitro. The invention also relates to cellular compositions comprising such tendon cells and use
thereof to repair tendon tissue. In particular, the present invention relates to a cellular composition
comprising isolated tendon cells which cells express tenomodulin (TNMD) and scleraxis {Scx).
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CELLULAR COMPOSITION AND USES THEREOF

TECHNICAL FIELD

The invention pertains to the technical field of a method for isolating and expanding
tendon cells in virro. The invention also relates to cellular compositions comprising

such tendon cells and use thereof to repair tendon tissue.

BACKGROUND

Tendons are a type of regularly arranged dense soft, connective tissue that bridges and
attaches muscles to bone. Tendons are comprised of type I collagen (80% by weight)
that are arranged in fibrils. Covering the tendon is a thin fascia tissue membrane.
Tendons also contain some elastin fibres, a proteoglycan matrix and proteinaceous filler

between the connective tissue fibres.

When tendons are damaged due to trauma, accumulated wear or surgical intervention,
they typically take longer than, for example, bone to heal. Tendons have poor
spontaneous regenerative capabilities and complete regeneration is almost never

achieved despite intensive remodeling.

Patients whose tendon(s) have been ruptured experience pain, reduced mobility, reduced
lubrication between the articulating and adjacent tissues and a heightened risk of post
trauma scarring, adhesions and pain. In some cases, during the healing process
following a traumatically injured tendon, the body may deposit an excess amount of
fibrous collagen at the site of injury. Peritendonous adhesions are also a contributor to

poor outcomes in patients undergoing tendon surgery.

Following tendon repair surgery, fibroblasts from surrounding tissues migrate into the
wound during the healing process leading to the formation of scar tissue. Peacock E K.
In: Peacock E K (ed) Wound repair. W B Saunders, Philadelphia, 1984; pp 263-331.
The formation of adhesions between the tendon and surrounding tissue reduces the
ability of thc repaired tendon to glide normally. This limits post-opcrative rchabilitation

as a result of a reduction in range of motion and an increase in inflammatory pain.

One method for the repair of tendons that has been used in the past with variable results

is tendon cell therapy. These procedures typically use fibroblasts, amniotic stem cells,
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bone marrow aspirate or other tendon-related cells that have been cultured in vitro [or a
period of time and then reimplanted, sometimes within scaffold structures; however,
there are many pitfalls in the culture of tendon cells that have ultimately lead to a poor

clinical outcome.

Thus, there is a continuing need of improved mcthods and products that would
effectively inhibit fibroblast formation, scarring and adhesion formation in treating
ruptured and otherwise injured tendons. A product which would effectively inhibit
[ibroblast [ormation, scarring and adhesion formation can be uselul [or treating ruptured
and otherwise injured tendons. The present invention describes a product that can

alleviate some of the issues described above.

SUMMARY OF THE INVENTION

The present invention provides a cellular composition comprising tendon derived cells

isolated from tendon.

In one embodiment of the present invention, there is provided a cellular
composition comprising isolated tendon cells selected in vitro for both tenomodulin

(TNMD) and scleraxis (Scx) expression.

In some embodiments, the cellular composition compriscs isolated tendon cells that
have been selectively expanded in culture, which cells further express one or more
marker selected from the group consisting of CollAl, TSP-4, TNC, DCN, FNI, BGN,

and FMOD or combination thereof and a pharmaceutically acceptable carrier.

The level of expression of the markers is above zero i.c., there must be a detectable
level of expression. In one embodiment, the cellular composition comprises expanded
isolated tendon cells that express markers at, or above, 100 copies per ug of cDNA as
detected by droplet digital PCR. Preferably, the expression level of markers is a
minimum of: Scx 5000 copies per ug of cDNA, CollA71 5000 copies per pg of cDNA,
TNMD 1000 copies per ug of cDNA as detected by droplet digital PCR.

In one embodiment of the present invention, there is provided a method for obtaining a
cellular composition comprising tendon cells, whereby said composition comprises at
least 70% of viable tendon cells, comprising the steps of: obtaining a mammalian

tendon sample; obtaining a tendon cell suspension from said tendon by performing at
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least one enzymalic dissociation step; culturing said cell suspension under appropriate
conditions; selecting tendon cells expressing both tenomodulin (TNMD) and Scleraxis
(Scx); and expanding the selected tendon cells under appropriate conditions to achieve a

therapeutic amount.

Prcferably, the tendon cells are derived from a tendon sample or tendon biopsy, but the
tendon cell source could also be an isolated tendon. Depending on the nature of the
tendon sample, the method preferably includes a separation step, whereby the tendon
cells are al least partially separated [rom the tendon sheath. This separation can occur
mechanically only, by use of for instance forceps, scalpel, or tweezers or by use of
dissociation agents such as enzymes. In one embodiment, both methods can be

combined.

Dissociated tendon ccells arc preferably cultured in growth medium. The growth medium
may comprisc conditioncd medium or non-conditioncd medium. Examples of suitablc
conditioned medium include Iscove's Modified Dulbecco's Medium (IMDM),
Dulbecco’s Minimum Essential Medium (DMEM), or cMinimum Essential Medium
(MEM) or equivalent medium. Examples of suitable non-conditioned medium include
(IMDM). DMEM or aMEM or equivalent medium. The culture medium may comprise
serum (e.g. bovine serum, fetal bovine serum, calf bovine serum, horse serum, human
serum, or an artificial serum substitute [e.g. 1% bovine serum albumin, 10pg/ml bovine
pancreatic insulin, 200ug/ml human transferring, 10*M [ mercaptoethanol, 2mM -

glutamine and 40pug/ml LDL (Low Density Lipoproteins)], or it may be serum free.

In an embodiment, the growth medium comprises 20% v/v fetal bovine serum (FBS) in

DMEM™ F12 supplemented with ascorbic acid (0.017mg/mL).

Once tendon cells have reached a desired level of expansion, they are collected to form
a cellular composition in a therapeutic amount for preventing or treating tendon injury.
In one embodiment, expanded tendon cells are collected by centrifugation and
resuspended in a suitable pharmaceultical-acceptable carrier in a therapeutic amount,
typically between 1 to 10 x 10° tendon cells per ml. Any suitable pharmaceutical-
acceptable carrier maybe used as long as it is suitable for use in vivo i.e. inert. In one
embodiment, the tendon cells are resuspended in assembly medium (10% v/v human
serum in Phenol Red Free DMEM™ with ascorbic acid (0.3% v/v; 0.015mg/ml.) and

gentamicin (0.1% v/v; 0.05mg/mL).
-3-
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DESCRIPTION OF FIGURES

IMigure 1 shows total gene expression relative to culture conditions. Gene expression
data was analysed under different culture conditions: A — minimum handling; B — day 3
half media change; C — with 5% serum supplementation; D — deprivation medium; and

E — sub-conflucnt passagc.

Figure 2 shows scleraxis (Scx) expression (copies/ug cDNA) distribution plot for PD

tendon cells.

Figure 3 shows collagen I (Col1A1) expression (copies/ug cDNA) distribution plot for
PD tendon cells.

Figure 4 shows tenomodulin (TNMD) expression (copies/ug cDNA) distribution plot
for PD tendon cells.

Figure 5 shows mean ASES score at baseline and at 1, 3, 6 and 12 months after
treatment with cellular composition (ATI) or corticosteroid (CS). Error bars= standard
error of the mean. Dashed line indicates that there was significant drop-out in the
corticosteroid group at month 12 (n=4). The p values are provided for statistically
significant differences between groups. NS= no statistically significant diflerence

between groups.

DETAILED DESCRIPTION OF THE INVENTION

In accordance with the present invention there may be employed conventional
molecular biology, microbiology, cell biology, cell culturing and recombinant DNA
techniques within the skill of the art. Such techniques are explained fully in the
literature. See for example, Sambrook, Fritsch, & Maniatis; DNA Cloning: A Practical
Approach, Volumes [ and II (D. N. Glover ed. 1985); Oligonuclcotide Synthesis (M. J.
Gait ed. 1984); Nucleic Acid Hybridization B. D. Hames & S. J. Higgins eds. (1985);
Transcription and Translation B. D. Hames & S. J. Higgins eds (1984); Animal Cell
Culture R. I. Freshney, ed. (1986); Immnobilized Cells and enzymes IRL Press, (1986);
and B. Perbal, A Practical Guide to Molecular Cloning (1984). The invention may also

employ standard methods in immunology known in the art.
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Unless otherwise defined, all terms used in disclosing the invention, including technical
and scientific terms, have the meaning as commonly understood by one of ordinary skill
in the art to which this invention belongs. By means of further guidance, term

definitions are included to better appreciate the teaching of the present invention.

As used hercein, the following terms have the following mcanings:

" "

It is noted that references in the specification to "an embodiment”, "some
embodiments”, "other embodiments”, etc., indicate that the embodiment(s) described
may include a particular feature, structure, or characteristic, but every embodiment may
not necessarily include the particular feature, structure, or characteristic. Moreover, such
phrases are not necessarily referring to the same embodiment. Further, when a particular
feature, structure, or characteristic is described in connection with an embodiment, it
would be within the knowlcdge of one skilled in the art to affect such feature, structure,
or characteristic in conncction with other embodiments, whether or not explicitly
described, unless clearly stated to the contrary. That is, the various individual elements
described below, even if not explicitly shown in a particular combination, are
ncvertheless contemplated as being combinable or able to be arranged with cach other
to form other additional embodiments or to complement and/or enrich the described

embodiment(s), as would be understood by one of ordinary skill in the art.

The recitation of numerical ranges by endpoints includes all numbers and fractions

subsumed within that range, as well as the recited endpoints.

The expression "% by weight" (weight percent), here and throughout the description
unlcss otherwise defined, refers to the relative weight of the respective component

based on the overall weight of the formulation.

The expression “% by v/v’” (volume percent), here and throughout the description unless
otherwise defined, refers to the relative volume of the respective component based on

the overall volume of the formulation.

"A", "an", and "the" as used herein refers to both singular and plural referents unless the
contcxt clearly dictates otherwisc. By way of example, "a ccll” refers to onc or morce

than one cell.
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"About” as used herein referring 1o a measurable value such as a parameler, an amount,
a temporal duration, and the like, is meant to encompass variations of +/-20% or less,
preferably +/-10% or less, more preferably +/-5% or less, even more preferably +/-1%
or less, and still more preferably +/-0.1% or less of and from the specified value, in so
far such variations are appropriate to perform in the disclosed invention. However, it is
to be understood that the value to which the modifier "about" refers is itself also

specifically disclosed.

"Comprise," "comprising," and "comprises” and "comprised of" as used herein are
synonymous with "include”, "including”, "includes" or "contain", "containing",
"contains" and are inclusive or open-ended terms that specifies the presence of what
follows e.g. component and do not exclude or preclude the presence of additional, non-
reciled components, [ealures, element, members, steps, known in the art or disclosed

therein.
By "tissue" is meant a collection of cells having a similar morphology and function.

By "tendon’ is meant the dense {ibrous connective tissue found in mammals that is

made up primarily of collagenous fibres contained within a tendon sheath.

By "tendon sample” is meant a piece, section or biopsy of the tendon, said sample

comprising bundles of fibres which contain tendon cells.

The term “tendon cell” as used herein encompasses cells isolated or derived from

tendon including cells cultured in vitro.

By "prolifcration” is mcant an incrcasc in tendon ccll number.

By "dissociating a tendon sample” is meant to separate tendon tissue into single tendon

cells, smaller cell clusters, or smaller picees of tissue.

The term “cnzymatic dissociation step” is to be understood as any stcp, involving an
cnzymc or a solution (digcstion solution) comprising an cnzyme, which rcsults in
complete or partial disconnection of cells normally present within a geometrically
arranged two-dimensional or three-dimensional structure, e.g. a tendon sample. As a

final result, a tendon cell solution is eventually obtained, preferably mainly consisting
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of single tendon cells and/or tendon cell clusters. Dissociation occurs preferably by

breaking of the intercellular adhesion bonds of tendon cells.

By preference, said enzymatic dissociation step is followed by a mechanical separation
of the tendon cells from the tendon sheath. After said mechanical separation of tendon
cells from tendon sheath, a cell suspension can be obtained, preferably by means of one

or more enzymatic dissociation steps.

In a more preferred embodiment, said enzymatic dissociation step will increase the
isolation percentage of the tendon cells. Suitable enzymatic solutions (digestion
solution) that can be used for this enzymatic dissociation step may comprise
Collagenase type I, Collagenase type 11, Collagenase type III, papain and Dispase.

Preferably, said enzymatic dissociation step comprises Collagenase type II.

Preferably, the cells will be plated in growth medium (tendon cell culture medium),
specifically optimized for culturing and proliferating of tendon cells. In an embodiment
of the current invention, the growth medium may comprise conditioned medium or non-
conditioned medium. Examples of suitable conditioned medium include IMDM,
DMEM, or cMEM or equivalent medium. Examples of suitable non-conditioned
medium include Iscove's Modified Delbecco's Medium (IMDM), DMEM or oMEM or
equivalent medium. The culture medium may comprise serum (e.g. bovine serum, fetal
bovine serum, calf bovine serum, horse serum, human serum, or an artificial serum
substitute [e.g. 1% bovine serum albumin, 10pg/ml bovine pancreatic insulin, 200pg/ml
human transferring, 10*M B-mercaptoethanol, 2mM L-glutamine and 40ug/ml LDL

(Low Density Lipoproteins)], or it may be serum free.

In an embodiment, the growth medium comprises 20% v/v fetal bovine serum (FBS) in

DMEM™ F12 supplemented with ascorbic acid (0.017mg/mL).

In general, the obtained population of tendon cells comprises at least 70% tendon cells.
More preferably, the obtained cell population will comprise at least 80% tendon cells,
even more preferably at least 90% tendon cells. In a most preferred embodiment, the

obtained cell population will consist of 100% pure tendon cells.

In order to ascertain that indeed a pure cellular composition of tendon cells has been
obtained, the obtained tendon cells are tested by use of suitable markers. In an
-7-
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embodiment of the current invention, the cellular composition comprises tendon cells
(s) which express the molecular markers TNMD and Scx as defined herein. Preferably,
the tendon cells further express one or more of the markers Col1A1, TSP-4, TSC, DCN,
FN1, BGN, and FMOD.

In a most preferred embodiment, a combination of markers is tested in order to come to
a conclusive result. The latter allows distinguishing the nature of the isolated and
purified tendon cells, and establishing the purity of the obtained sample. Cells which do
not comply with the presence of above-mentioned markers should not be considered as
tendon cells useful in tendon repair. By the method according to the current invention, a
very high yield of pure tendon cell population may be obtained (up to 100%). The latter

is of crucial importance to any downstream application.

In some embodiments, the tendon cells of the present invention have minimal
expression amounts of the expression markers. In preferred examples, the expression
markers are shown as copies per ug cDNA, when measured by droplet digital PCR
(ddPCR). ddPCR is used as part of an array of analyses used to evaluate cellular purity,
potency and identity (PPI) prior to the use of autologous cells for implantation. ddPCR
measures the expression of key phenotype-specific marker genes, with cultured cells
expected to maintain expression of marker genes within specified levels in order to be

approved for use.

The level of expression of the markers is above zero i.e., there must be a detectable
level of expression. In one embodiment, the cellular composition comprises expanded
isolated tendon cells that express markers at, or above, 100 copies per ug of cDNA as
detected by droplet digital PCR. Preferably, the minimum expression level of markers
are as follows: Scx 5000 copies per pug of cDNA, CollA1 5000 copies per pg of cDNA,
TNMD 1000 copies per g of cDNA, as detected by droplet digital PCR. In some
embodiments, the minimum expression of Scx and Col/A1 is 10,000 copies per pug of

cDNA

By "cell survival" is meant cell viability.

By "reducing cell death" is meant reducing the propensity or probability that a cell will

die. Cell death can be apoptotic, necrotic, or by any other means.

-8-
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By "cellular factor" is meant any biological agent produced by a cell. While cellular
factors isolated from culture media are typically secreted by cells in culture, the scope
of the invention is intended to include any factor released from a cultured cell into
growth media. In one embodiment, a cellular factor of the invention is secreted by a cell
or is released into culture media when a cell breaks open and releases its contents into
the growth media. Exemplary cellular factors include HGF, VEGF, SDF-1 alpha, and
IGF-1.

By "secreted cellular factor” is meant any biologically active agent that a cell secreles

during in vitro culture.

By "agent" is meant any small molecule chemical compound, antibody, nucleic acid

molecule, or polypeptide, or fragments thereof.

By "ameliorate" is meant decrease, suppress, altenuate, diminish, arrest, or stabilize the

development or progression of a disease.

By "alteration” is meant a change (increase or decrease) in the expression levels or
activity of a gene or polypeptide as detected by standard art known methods such as
those described herein. As used herein, an alteration includes a 10% change in
expression levels, preferably a 25% change, more preferably a 40% change, and most

preferably a 50% or greater change in expression levels."

"Derived from" as used herein refers to the process of obtaining a tendon cell from a

subject, tendon sample, or cell culture.

"Detect” refers to identifying the presence, absence or amount of the object to be

detected.

By "dctectable label™ is meant a composition that when linked to a molccule of interest
renders the latter detectable, via spectroscopic, photochemical, biochemical,
immunochemical, or chemical means. For example, useful labels include radioactive
isotopes, magnetic beads, metallic beads, colloidal particles, fluorescent dyes, electron-
dense reagents, enzymes (for example, as commonly used in an ELISA), biotin,

digoxigenin, or haptens.
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By "disease" is meant any condition or disorder that damages or interferes with the
normal function of a cell, tissue, or organ. Examples of diseases include any disease or
injury that results in a reduction in cell number or biological function, including injury

or tissue damage.

"non nn "nn

As used hercein, the terms "prevent,” "preventing,”" "prevention,” "prophylactic
treatment” and the like refer to reducing the probability of developing a disorder or
condition in a subject, who does not have, but is at risk of or susceptible to developing a

disorder or condition.

By "repair” is meant to ameliorate damage or disease in a tissue or organ.

As used herein, the terms "treat,” treating,” "treatment,” and the like refer to reducing or
amcliorating a disorder and/or symptoms associatcd therewith. It will be appreciated
that, although not precluded, trealing a disorder or condition does not require that the

disorder, condition or symptoms associated therewith be completely eliminated.

By "marker” or “expression marker” is meant any protein or polynucleotide having an
alteration in expression level or activity that is associated with culturing tendon cells or
tendon-derived cells of the present invention in vitro. The markers of the present
invention include scleraxis (Scx), collagen 1 (Coll Al), tenomodulin (INMD),
thrombospondin-4 (TSP-4), tenascin-C (TNC), decorin (DCN), fibronectin (FN1),
biglycan (BGN) and fibromodulin (I'MOD). A number of these markers have multiple

isoforms and the term marker used herein includes all isoforms.

As used herein, "obtaining™ as in "obtaining an agent” includes synthesizing,

purchasing, or otherwise acquiring the agent.

By "reference” is meant a standard or control condition.

A "reference sequence” is a defined sequence used as a basis for sequence comparison.
A reference sequence may be a subset of or the entirety of a specified sequence; for
example, a segment of a full-length cDNA or gene sequence, or the complete cDNA or
gene sequence. For polypeptides, the length of the reference polypeptide sequence will
generally be at least about 16 amino acids, preferably at least about 20 amino acids,
more preferably at least about 25 amino acids, and even more preferably about 35
amino acids, about 50 amino acids, or about 100 amino acids. For nucleic acids, the

-10 -
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length of the reference nucleic acid sequence will generally be at least about 50
nucleotides, preferably at least about 60 nucleotides, more preferably at least about 75
nucleotides, and even more preferably about 100 nucleotides or about 300 nucleotides

or any integer thereabout or there between.

By "substantially identical” is mcant a polypeptide or nuclcic acid molecule cxhibiting
at least 50% identity to a reference amino acid sequence (for example, any one of the
amino acid sequences described herein) or nucleic acid sequence (for example, any one
of the nucleic acid sequences described herein). Preferably, such a sequence is at least
60%, more preferably 80% or 85%, and more preferably 90%, 95% or even 99%

identical at the amino acid level or nucleic acid to the sequence used for comparison.

Sequence identity is typically measured using sequence analysis software (for example,
Sequence Analysis Softwarc Package of the Genetics Computer Group, University of
Wisconsin Biotcchnology Center, 1710 University Avenuc, Madison, Wis. 53705,
BLAST, BESTFIT, GAP, or PILEUP/PRETTYBOX programs). Such software matches
identical or similar sequences by assigning degrees of homology to various
substitutions, dclctions, and/or othcr modifications. Conscrvative substitutions typically
include substitutions within the following groups: glycine, alanine; valine, isoleucine,
leucine; aspartic acid, glutamic acid, asparagine, glutamine; serine, threonine; lysine,
arginine; and phenylalanine, tyrosine. In an exemplary approach to determining the
degree of identity, a BLAST program may be used, with a probability score between e

and 1% indicating a closely related sequence.

"Patient” refers to an animal preferably a human, to whom treatment, including
prophylactic treatment, with the cells, preparations, and compositions of the present
invention, is provided. For treatment of those conditions or disease states that are
specific for a specific animal such as a human patient, the term refers to that specific
animal. A "donor" refers to an individual (animal including a human) who or which
donatcs tendon cclls for usc in a paticnt. In most cascs the donor will also be the patient

i.e. autologous treatment.

"Effective amount" refers Lo concentrations of components such as growth lactors, cells,
preparations, or compositions effective for producing an intended result including

proliferation of tendon cells, or treating a disease or condition with cells, preparations,

-11 -
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and cellular compositions of the invention, or [or elfectling a transplantation of cells

within a patient to be treated.

“Therapeutic amount” refers to the volume or number of expended tendon cells in the
cellular composition of the invention that can prevent or treat tendon injury. The
volume or number of tendon cclls will depend upon the patient and the naturc of the
injury. One example is in the range of 1 x 10° cells per ml; however, the exact amount

or volume will depend on clinical factors.

The terms "administering” or "administration” refers to the process by which cells,
preparations, or compositions of the invention are delivered to a patient for treatment
purposes: Cells, preparations, or compositions may be administered a number of ways
including parenteral(e.g. intravenous and intraarterial as well as other appropriate
parcntcral routes), oral subcutancous, inhalation, or transdermal. Cells, preparations,
and compositions of the invention arc administered in accordance with good medical
practices taking into account the patient's clinical condition, the site and method of
administration, dosage, patient age, sex, body weight, and other factors known to

physicians.

" n n "

"Transplanting”, "transplantation”, "grafting” and "graft" are used to describe the
process by which cells, preparations, and compositions of the invention are delivered (o
the site within the patient where the cells are intended to exhibit a favourable effect,
such as repairing damage to a patient's tissues, treating a disease, injury or trauma, or
genetic damage or environmental insult to an organ or tissue caused by, for example an
accident or other activity. Cells, preparations, and compositions may also be delivered
in a remote area of the body by any mode of administration relying on cellular

migration to the appropriate area in the body to effect transplantation.

"Essentially” refers (o a population of cells or a method which is at least 20+%, 30+%,
40+%, 50+%, 60+%, 70+%, 80+%, 85+%, 90+%, or 95+% elleclive, more preferably al
least 98+% effective, most preferably 99+% effective. Therefore, a method that enriches
for a given cell population, enriches at least about 20+%, 30+%, 40+%, 50+%, 60+%,
T70+%, 80%, 85%, 90%, or 95% ol the targeled cell population, most preferably at least
about 98% of the cell population, most preferably about 99% of the cell population. In
certain embodiments the cells in an enriched tendon or tendon cell population of the

invention comprise essentially cells expressing the markers Scx and TNMD and
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preferably also any one or more of markers CollAl, TSP-4, TSC, DCN, FN1, BGN,

FMOD or combinations thereof.

"Tsolated" or "purified” refers to altered "by the hand of man” from the natural state i.e.
anything that occurs in nature is defined as isolated when it has been removed from its
original cnvironment, or both. In an aspcct, a population or composition of cclls is
substantially free of cells and materials with which it may be associated in nature. By
substantially free or substantially purified is meant at least 50% of the population are
the target cells, preflerably al least 70%, more prelerably-at least 80%, and even more
preferably at least 90% are free of other cells. Purity of a population or composition of

cells can be assessed by appropriate methods that are well known in the art.

By "fragment” is meant a portion of a polypeptide or nucleic acid molecule. This
portion contains, prcferably, at lcast 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, or
90% of the entire length of the reference nucleic acid molecule or polypeptide. A
fragment may contain 10, 20, 30, 40, 50, 60, 70, 80, 90, or 100, 200, 300, 400, 500, 600,
700, 800, 900, or 1000 nucleotides or amino acids.

By "isolated polynucleotide” is meant a nucleic acid (e.g., a DNA) that is free of the
genes which, in the naturally-occurring genome of the organism from which the nucleic
acid molecule of the invention is derived, (lank the gene. The term therefore includes,
for example, a recombinant DNA that is incorporated into a vector; into an
autonomously replicating plasmid or virus; or into the genomic DNA of a prokaryote or
eukaryote; or that exists as a separate molecule (for example, a cDNA or a genomic or
cDNA fragment produced by PCR or restriction endonuclease digestion) independent of
other sequences. In addition, the term includes an RNA molecule that is transcribed
from a DNA molecule, as well as a recombinant DNA that is part of a hybrid gene

encoding additional polypeptide sequence.

METHODOLOGIES

The present invention concerns a method for obtaining a cellular composition
comprising tendon cells 1solated from mammalian tendon, whereby said composition
comprises at least 70% of viable tendon cells. Due to their proliferative nature, these

compositions can be uscd for various tendon repair requirements.
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The method according to the current invention can be performed on all types and origins
of tendon tissue. Preferably mammalian tendon will be the basis of the obtained cellular
composition. Said mammalian tendon can be obtained for instance from, but not
limiting to humans, mice, dogs, cats, sheep, cows, pigs, horses, rabbits, rats, guinea

pigs. other rodents, etc.

In one of the preferred embodiments, tendon cells are isolated and purified from a

human subject to be treated i.e. autologous tendon cells.

Isolation of Tendon Cells

In one embodiment, a tendon sample is obtained by standard biopsy from a subject or
patient. The tendon is mechanically and/or chemically dissociated before straining
through a sicve or strainer to produce individual tendon cells. The tendon cells arc then
washed, counted and resuspended in growth media using standard tissue cullure

techniques.

Media and reagents for tissue culture are well known in the art (see, for example,
Pollard, J. W. and Walker, J. M. (1997) Basic Cell Culture Protocols, Second Edition,
Humana Press, Totowa, N.J.; Freshney, R. 1. (2000) Culture of Animal Cells, Fourth
Edition, Wiley-Liss, Hoboken, N.J.). Examples of suitable media for incubating tendon
cells include, but are not limited to, Dulbecco's Modified Eagle Medium (DMEM),