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Mesenchymal stem cells (MSCs) have been found in cord blood and peripheral blood (PB) of mammalian
species including human, guinea pig, mice, rat, dog, horse and rabbit. The number of MSCs in PB (PB-
MSCs) is rare and their biological role was not fully defined. We have found increased numbers of circulating
MSC:s in peripheral blood in patients with long bone fracture, non-union and in patients with cancers. The
number of PB-MSCs was approximately 9 times higher in the cancer patients, suggesting there is systemic
recruitment of MSCs during cancer development. We have compared the difference between the circulating
MSCs and bone marrow derived MSCs and found that they share similar phenotype in vitro, but the gene
expression profile between the two cell populations was significantly different. We have demonstrated that
systemically administrated MSCs could home to tumor sites and participated tumor growth. We are now
working on using MSCs as a systemic gene delivery vehicle for management of wound healing and cancer
therapy, and the ways of enhancing the homing and recruitment of MSCs toward specific sites after their
systemic delivery. In conclusion, PB-MSCs are new cell source of cells that may play very important roles
in development, repair and disease progression. PB-MSCs may be used for disease monitoring, diagnosis,

cell and gene therapy applications.
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main research interests are on musculoskeletal tissue engineering and reconstructive surgery in paediatric
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No matter what the source, injectable biomaterials must meet several criteria to perform successfully in
clinical applications. They must be biocompatible, or able to function in vivo without eliciting an intolerable
response in the body either locally or systemically. Adequate mechanical properties are also an important
criterion for biomaterials, especially those used in devices intended to replace or reinforce load-bearing
skeletal structures. The aim of this study was to compare the properties of the strontium containing bioactive

bone cement with those of polymethylmethacrylate (PMMA) clinically.

Strontium-containing hydroxyapatite (Sr-HA) bioactive bone cement consists of a filler blend of strontium-
containing hydroxyapatite and a resin blend of bisphenol A diglycidylether methacrylate, triethylene glycol
dimethacrylate, poly(ethylene glycol) methacrylate, and N, N-dimethyl-p-toluidine. Its properties, including
setting temperature, mechanical strength, biocompatibility as well as osteoinduction, were compared with
other cements in vitro and in vivo, followed with a pilot study of clinical trial. This study suggest that
strontium delivered locally has the same effect; thus, the combination of strontium with HA in a injectable
biomaterial or cement with a low setting temperature, adequate stiffness, and low viscosity makes this a
good bioactive cement for vertebroplasty. The injectable biomaterials and their future development as well

as clinical applications such as hip fractures, plastic surgery and dentistry will be discussed.
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Professor Lu, Ng Chun-Man Professor in Orthopaedic Bioengineering, obtained his PhD degree and
the “Distinguished Graduate Award” from the University of Waterloo, Canada, in 1994. He joined the
Department of Orthopaedics & Traumatology, The University of Hong Kong (HKU) in 1995 as an Assistant
Professor (non-clinical) and was promoted to Associate Professor in 2001, and full Professor in 2009. He was
established Orthopaedic Research Centre in 1995 and has served as director since then. Professor Lu has
specific experience in the areas of Orthopaedic Biomechanics, Biomaterials, bionano-technology as well
as Clinical Bioengineering teaching and research. He has achieved substantial international recognition
in the area of bioengineering and is widely acknowledged as top 1% scholars (2009-2015) according to
ISI’s Essential Science Indicators. Professor Lu has consistently secured a significant proportion of the
research funding of HK$44 millions from Hong Kong and RMB20 millions from PR China in his areas of
activity from a number of major funding bodies, which demonstrates his aptitude for creative application
of knowledge. He held a number of patents for his innovations and has published more than 220 papers in

international Peer Reviewed Journals, with more than 5200 citations and H-index 41.
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For therapy and regeneration of bone defects resulting from malignant bone disease, it is of great importance
to develop multifunctional biomaterials for bone therapy and regeneration. Conventional biomaterials always
lack multifunctional properties, limiting their application for treating and repairing bone disease (e.g. bone
tumors)-initiated defects. How to design and prepare bioscaffolds with favorable microenvironments for
disease therapy and tissue regeneration is one of interesting topics in the fields of biomaterials and tissue
engineering. We developed several strategies, including harnessing nutrient elements, biomimetic structure
and functional interface as well as thermo-therapy to construct multifunctional scaffolds for therapy and
regeneration of bone tissues. It is interesting to find that both nutrient elements and biomimetic structure
of bioceramic scaffolds have important effect on the stimulation of osteogenesis and angiogenesis of stem
cells, and thermotherapy plays an important role to treating bone tumors. Therefore, we put forward new
concept that multifunctional scaffolds combined bone therapy and regeneration could be a new direction of

bone tissue engineering via 3D printing strategy.
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Autologous tenocyte therapy and bioreactor for tendinopathy: from
bench to bedside

ISR
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Background: Tendinopathies and tendon injuries are the most common soft tissue disorders seen in
primary care, sports medicine and orthopaedic and rheumatology practice. Despite their relatively high
prevalence and morbidity, most treatments have been proven to provide no, or only modest short-term
benefits . Traditional first-line treatments might include rest and activity modification, exercises such as
eccentric strengthening and bracing Topical or oral non-steroidal anti-inflammatory drugs (NSAIDS )
and local glucocorticoid injections may provide modest short-term benefits for pain. More recently, novel
treatments including extracorporeal shock wave therapy, and injectable autologous blood products and
botulinum have been studied but have either been proven to be ineffective or remain unproven. We and
others have observed that elevated rates of apoptosis and autophagy of tenocytes leading to depletion of the
functional tenocyte pool in the region of the tear may account for fatigue of the normal healing response.
This results in loss of cohesive tendon structure and eventually tendon tear. On the basis of the pathology
studies, we proposed that restoration of the population of functional cells capable of synthesising ECM and
repairing the damaged tissue within the tendon might be an effective therapeutic strategy for tendon repair

in patients with tendinopathy.

Materials and methods: Based on previous pre-clinical cell tracking and animal studies, we have
developed protocol for the autologous tenocyte injection technique (ATI). Patients with chronic, refractory
tendinopathy were recruited for study. Patients with lateral epicondylitis , gluteal tendionpathy, rotator
cuff tendon tear , Achilles tendinopathy who have failed for previous injection therapies were recruited
into the case cohort. A tiny needle tendon biopsy (most often the patellar tendon) was used as the source
material for autologous tendon cells. The cells are isolated from the tendon tissue by enzymatic digestion
and expanded in vitro in a GMP-certified laboratory. Cell characterisation were conducted to examine the
purity, potency, identify and viability. Cells are reconstituted in an assembly medium containing autologous
serum and implanted in the site of tendinopathy by ultrasound-guided injection. Maximum follow up of

these patients with functional score and MRI were 5 years.

Results: Characterisation of phenotype on human autologous tendon-derived cells showed that majority
of these cells display the characteristics of expressing tendon transcriptional factors, type I collagen,
tenomodulin and tendon related growth factors including FGF, TGF beta and PDGF bb . Ability of neo-

tendon tissue formation by human tenocytes was tested in a bioreactor system. The result showed tenocytes
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mechamcal stimulation forms neo-tendon tissues evidenced by histology,
and tendon molecular profiling. Clinical case series on ATI showed that all of participants had an average
symptom of more than 18 months. Clinical outcomes were assessed from baseline up to 5 years post-
treatment. Significant improvements were observed for all of site specific functional scores including
QuickDASH, UEFS, Oxford hip score VAS maximum pain score and grip strength starting from one
month post-treatment. These improvements were maintained for up to 5 years post-treatment . MRI scores
were significantly improved up to 12 months post-treatment, and demonstrated tendon in-fill and reduction
in the extent of tendinopathic lesions in LE, rotator cuff and Achilles but less in gluteal tendinopathy.

Conclusion: Autologous Human tendon-derived cells offer a strong advantage for use in tendon tissue
regeneration, as they are not immunogenic, have the capacity for collagen and matrix synthesis and are able
to generate tendon-like tissue in an ex vivo bioreactor. ATI, the first homologous cell therapy technique
developed for the treatment of tendinopathy, has the potential to address this unmet clinical need by
replenishing the pool of functional tenocytes in the site of tendinopathy, facilitating structural repair as

well as improving pain and function.
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Although tissue engineering and regenerative medicine (TERM) is related to many subjects, the key factors
in cellular products of TERM are cell-cell and cell-scaffold interactions, including induced differentiation
of stem cells. In early development stages, these cellular activities present as cell-cell and cell-extracellular
matrix (ECM) interactions, which control the morphogenesis and growth of organs. In addition, the cell-
cell and cell-ECM interactions not only exist in morphogenesis processes, but also play an important role
in morphology maintenance, wound healing and regeneration of organs in a whole life. Thus, the research
of cell-cell interactions and induced differentiation of cells in development and regeneration become one
of the key problems in TERM.

Through imitating skin morphogenesis we successful construct a bilayered structure tissue engineered
skin depending on epithelia cell and fibroblast coculture. Furthermore, our research demonstrated that the
interaction of various stem cells and ECM proteins is capable of improving the morphology of sophisticated
anatomical structure, such as bilayered structure, capillary network, sensory innervations and subcutaneous
adipose tissue. In addition of skin, we prepare a corneal stromal ECM that can specifically interact with
corneal epithelia and stromal cells. Experimental and clinical trial also confirm that this stromal ECM
was able to morphogenesis of normal corneal structure after transplantation. Specific ECM benefits tissue
regeneration. The structural and functional molecules of the ECM are in a state of dynamic equilibrium,
and also provide the means by which cells communicate with each other and the external environment. The
bioinductive properties of ECM is allowing the constructive remodeling of tissue after in vivo implantation
of ECM.

Based on these results, we developed a cells aggregate (CA) technique that self-assembled by in vitro
cultured cell to enhancing cell-cell and cell-matrix interaction. Self-produced ECM is the consequence of
cell behaviors during morphogenetic processes. Depending on the technique, our prepared chondrocyte
and periodontal ligament stem cells (PDLSCs) CAs successful and effectively regenerate defect articular
cartilage and periodontal tissue. Therefore, the sociality of cells, interdependence and mutual restriction
between cell and cell, cell and microenvironment play important role in tissue engineering construction,

which can also be used as method for sophisticated tissue and organ morphogenesis in vitro.
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Promises and Challenges of Tissue Engineering and
Regenerative Medicine: Repair, Restore, and Re-create

3
BRI Y
5k E UL IR K

The tremendous advancements in life sciences, engineering and information technology that have taken place
in the last several decades have combined to make biomedicine a uniquely promising research discipline.
Recent advances in biomedicine, in areas such as stem cells and molecular biology, and in bioengineering
and biomaterials, have led to the emergence of the field of tissue engineering and regenerative medicine
(TE/RM). The field has captured the attention and imagination of young and established scientists, as well
as of the general public and medical and biotech industries, and is one of the most rapidly developing fields

in biomedicine.

One prominent area of active TE/RM research concerns musculoskeletal disorders, which pose a well
recognized heavy disease burden on the quality of life, as they represent the primary cause of physical
disability. In particular, the social and economic burden of musculoskeletal diseases, such as osteoarthritis
and low back pain, are considerable, in view of the global aging demographic. This lecture will outline
some of the accomplishments of TE/RM in musculoskeletal medicine, including the development of cell-
based therapies, biomimetic biomaterial scaffolds, and the application of bioactive factors to promote cell
differentiation and neo-tissue formation. Challenges to TE/RM-based therapies and treatments will also
be discussed, such as cell sourcing, functional integration of engineered tissues, and regulatory hurdles.
Strategic pathways towards accomplishing the main goals of TE/RM — Repair, Restore, and Re-create -
will be discussed, particularly the importance of multidisciplinary global collaborations and consortial
partnerships.

QYN

Dr. Tuan received his Ph.D. from the Rockefeller University and completed his postdoctoral research at
Harvard Medical School. After serving professorships at the University of Pennsylvania and Thomas
Jefferson University, Dr. Tuan was recruited to the NIH (NIAMS) as Chief of the newly created Cartilage
Biology and Orthopedics Branch in 2001, and in 2009, he accepted the position of the Founding Director,
Center for Cellular and Molecular Engineering, and Arthur J. Rooney, Sr. Chair and Professor and Executive
Vice Chair, Department of Orthopaedic Surgery, University of Pittsburgh School of Medicine. He is also a
Professor in the Department of Bioengineering, University of Pittsburgh Swanson School of Engineering.
Currently Dr. Tuan is the editor of the developmental biology journal BDRC: Embryo Today, founding

editor-in-chief of Stem Cell Research and Therapy, and serves on multiple editorial boards. Since 2010, Dr.
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Tuan has served as Co-Director of the U.S. Armed Forces Institute of Regenerative Medicine, a Department
of Defense funded, multi-institutional consortium focused on developing regenerative therapies for
battlefield injuries. In 2012, he became the Founding Director of the Center for Military Medicine Research
and Associate Director of the McGowan Institute for Regenerative Medicine. In addition, Dr. Tuan was
appointed a Distinguished Professor in 2014 and received the Chancellor’s Distinguished Research Award
in 2015. Dr. Tuan directs a multidisciplinary program focusing on the development, growth, function, and
health of the musculoskeletal system, the biology of adult stem cells, and the utilization of this knowledge
to develop stem cell-based technologies that regenerate and/or restore function to diseased and damaged
musculoskeletal tissues. Dr. Tuan has authored more than 450 research publications and has lectured widely.
Ongoing research projects are directed towards multiple aspects of skeletal and related biology, including
skeletal development, stem cells, growth factor signaling, bone-biomaterial interaction, extracellular matrix
and cell-matrix interaction, nanotechnology, biomaterials, 3D printing, tissue-on-a-chip, mechanobiology,
regenerative medicine, and tissue engineering, utilizing an integrated experimental approach combining

contemporary technologies of biochemistry, cell and molecular biology, embryology and development,

cellular imaging, and engineering.
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The Effect of Ca** on the Mechanics of Collagen fibrils

Pang Xiangchao, Lin Lijun, Tang Bin"

Department of Materials Science and Engineering, South University of Science and Technology of China,
Shenzhen 518055, China

Abstract:

Osteoarthritis (OA) is the leading cause for the disability of elderly people worldwide and should mainly due
to the failure of collagen fibril meshwork in articular cartilage (AC). Previous studies found that, with the
progression of OA, elastic modulus of collagen fibrils harvested from OA AC increase significantly together
with abnormal Ca?* ion distribution, which indicates that Ca** concentration should play an important role in
the pathology of OA. However, the direct relationship between the Ca*" ions and elastic modulus of collagen
fibrils are still ambiguous. In this study, systematically experiments were performed to investigate the effect
of Ca*" on the mechanical behavior of AC tissue and collagen fibrils. The elastic modulus of AC tissue and
collagen fibrils under different concentrations of Ca’" were measured using indentation-type atomic force
microscopy (IT-AFM). It was found that the stiffness of AC and collagen fibrils show an increasing trend with
the increase of Ca*", from 0.88 GPa at 0 M to 1.39 GPa at 20 mM, and from 1.55 GPa at 0 M to 2.45 GPa at
20 mM, respectively. The results obtained in presented work indicated that the increase of Ca?* concentration

during the OA might be a possible reason for the collagen fibrils failure and consequently OA progression.

Bioreactor cultivation and stimulation for bioregeneration of cartilage

XiaoMing Yu#, HaoYe Meng#, Zhen Sun, QuanYi Guo, Jiang Peng, AiYuan Wang*, ShiBi Lu

Institute of Orthopedics, Chinese PLA General Hospital, Fuxing 28# Road, Beijing, China

Abstract:

Objection Cartilage tissue engineering have been widely used in regeneration of cartilage in vitro, and repairmen
of damaged cartilage. The studies of bioreactors that mimic the environment of cartilage development in vivo,
aimed to increase the bionic of tissue engineering cartilage scaffold and effectiveness of cartilage repairmen.
Methods Knee joint chondrocytes were isolated from New Zealand white rabbits and expanded in vitro. The
chondrocytes at passage 2 were seeded onto a scaffold of articular cartilage extracellular matrix (ACECM) in the
concentration of 1x10%mL to prepare cell-scanffold composite. Cell-scanffold composites were cultivated in
the chamber of bioreactor with machanical compression (experimental group) (parameters of mechanics: 1Hz,
3hours/day, and 0.5Mpa), and control group was cultivated without machanical compression. The experimental
group comprised 4 times, including 7days, 14 days, 21 days, and 28 days. Additionally, after different time
points, cell-scanffold composites were assessed through real-time quantitative PCR, histological staining,
mechanical tests and immunohistochemistry staining. Results Morphological observations demonstrated that
the thickness and elastic modulus in experimental group were significantly higher than those in control group,
and positively related to time. Mechanical tests indicated that the experimental group is more stable to bearing

compressive loads. Histological staining showed more proliferation of chondrocytes, formation of cartilage

lacuna, synthesis of GAG, and positive results for collagen type II in experimental group than those in control
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group, by HE staining, Safranin-O staining, and immunohistochemistry staining, with the highest results in
the group of 21 days. Real-time quantitative PCR revealed that mRNA expression of collagen type I, collagen
type II were significantly higher in experimental group than that in control group. And the group of 21 days
showed the highest expression of mRNA expression of collagen type II. Conclution With the mechanical
stimulation of bioreactor, the cartilage composite can produce more extracellular matrix, such as collagen
and GAG, and strengthen the mechanical properties, which coincident with the environment of cartilage
development in vivo. With the progress of tissue engineering, the bioregeneration of damaged cartilage in

clinical will be achieved.

Human umbilical cord mesenchymal stem cells-derived extracellular matrix promote peripheral nerve
regeneration

Sun Zhen, Xiao Bo, Rao Feng, Guo Quan-yi, Lu Shi-bi, Peng Jiang

Institute Of Orthopedics, Chinese People’s Liberation Army General Hospital, 28 Fuxing Road Beijing
100853, People’s Republic of China

Abstract: Extracellular matrix (ECM) including collagen, laminin, or fibronectin play an important role in
peripheral nerve regeneration. Recently, Schwann cell-derived ECM with classical biomaterial was used to
mimic a neural niche, however, it is not practical to extensively use SCs in clinic due to limited origin,
sacrifice of an autologous nerve, and long culture time in vitro. Here we aimed to human umbilical cord-
derived mesenchymal stem cells (hUCMSCs) which is more easily accessible and have higher proliferative and
secretory ability than SCs. A protocol was adopted to prepare and characterize the hUCMSCs-derived ECM.
Compared with tissue culture dish culture coating with Poly-L-Lysine, hUCMSCs-derived ECM enhanced
Schwann cell viability and proliferation, increased nerve growth factor and brain-derived neurotrophic factor
expression in Schwann cells, and enhanced neurite growth from dorsal root ganglion explants. These findings
suggest that hUCMSCs-derived ECM promote peripheral nerve repair and will therefore prepare the ground

for a more rational design of engineered neural niche.

Small molecular Kartogenin works as an endogenous mesenchymal stem cells activator.

Xiaolin Li, Tao Liu, Tuanhui Chen, Yanxia Zhu, Yuhong Liang and Guangqgian Zhou

The Shenzhen Key Laboratory for Anti-aging and Regenerative Medicine, The Center for Anti-aging and
Regenerative Medicine, Shenzhen University Medical School, 3688 Nanhai Avenue, Shenzhen, 518060
People’s Republic of China.

Abstract:

Degeneration of the endogenous mesenchymal stem cells (MSC) in cartilage tissue results in disorders of
regeneration and repair. Kartogenin (KGN) has been reported having the effect of chondrogenesis in MSCs by
activating traditional TGF-f signaling pathway through up-regulate the Smad2/3 phosphosphorylation.

Recently, we found KGN was able to stimulate the proliferation of primary cartilage derived progenitor cells
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which we isolated form rat knee joint cartilage. Our data shows that 10uM KGN treatment for a week, the
percentage of G2 - M phase cells in mitosis reached 9.6%, almost twice of the control group, and the total cell
number was doubled in following. Cells confirm the marker of 96% CD34-, 93% CD90+ and 98% CD105+.
As a control, no significant changes of that in mature human T lymphocyte with the treatment of KGN. Apart
from that, MSCs can be induced into cartilage after 21 days by only KGN treatment without TGF-3. Rat
CPC RNA-Iseq analysis discovery about 20 cell cycle related genes change significantly after KGN 72 hours
treatment. IL-6 and its receptor Gp130 were the most significant genes which was increased 6 folds more
than that of control. We confirmed IL-6’s level significantly increased in both cytoplasm and supernatant
media. Furthermore, we found that the phosphosphorylation of Stat-3 up-regulated at the same time. In vivo
experiment evidences of the increased thickness in articular cartilage with KGN treatment has also been
confirmed in knee joint injury animal model. IHC staining of KGN treatment group shows up-regulate of Stat-
3 phosphosphorylation. Based all above, we believe KGN could work as an endogenous mesenchymal stem
cells activator for the cartilage tissue regeneration and repairing by not only inducing cartilage differentiation

but also endogenous mesenchymal stem cells self-renew.

Building a decellularized meniscus extracellular matrix (DMECM)/ demineralized bone matrix (DBM)
diphasic scaffold for meniscus tissue engineering

Zhiguo Yuan, Shuyun Liu, Mingjie Wang, Quanyi Guo*

Key Laboratory of PLA, Department of Orthopedics, Chinese PLA General Hospital, BeiJing, 100853, China.
Abstract:

Introduction Tissue engineering meniscus regeneration is a hopeful treatment strategy for meniscus lesion,
however the meniscal scaffold material is a huge challenge. The key is to find one kind of scaffold material that
can not only meet the requirements for biomechanics properties of meniscus, also has good biocompatibility.
The aim of this study is to construct a diphasic meniscus scaffold for tissue engineering meniscus regeneration.
Methods We utilize decellularized meniscus extracellular matrix (DMECM) nanomaterial and demineralized
bone matrix (DBM) to construct three different kinds of three-dimensional porous meniscus scaffolds
(DMECM scaffold, DBM scaffold and DMECM/ DBM diphasic scaffold),and then define the physicochemical
characteristics of the three different scaffolds. We incubate meniscus cells in the scaffolds leads to formation of
neotissues that resemble meniscus-like tissue. The scanning electron microscopy (SEM), confocal microscopy,
and real-time PCR were used to monitor the viability, morphology and gene expression profiles of meniscus
cells, respectively. Morphology and mechanical properties of the three scaffolds (with and without cells) were
investigated via SEM. Seeded scaffolds were used to produce meniscus-like constructs and were examined via
histology. We also detect the total production of GAG and collagen in the scaffolds and medium in the different
time point after seeding cells in the scaffolds, 3th day, 7th day,14th day. We define the immunogenicity of the

three different scaffolds by rats subcutaneous implantation experiment.
Results The DBM scaffold and DMECM/DBM diphasic scaffold have the better biomechanical properties
compare to the DMECM scaffold. Both the DMECM scaffold and DMECM/DBM diphasic scaffold supported
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meniscus tissue formation with increased collagen and GAG compare to the DMECM scaffold, yet no
difference in gene expression between the two. The DBM, DMECM scaffold and DMECM/DBM diphasic
scaffold do not have immunological rejection after they have been implanted subcutaneously in the rats.
Conclusions DMECM/DBM diphasic scaffold, which possess mechanical strength of meniscus and can
support neotissue formation, show potential for use in cell-based meniscus regeneration strategies.
Acknowledgement: This study is supported by the National High Technology Research and Development
Program of China (2012AA020502).

The Alteration and Crosstalk of Articular Cartilage-Subchonchondral Bone Unit in Osteoarthritis

XL Yuan, YC Wang, HY Meng, J Peng, QY Guo, AY Wang, SB Lu.

Institute of Orthopedics, Chinese PLA General Hospital, Fuxing 28# Road, Beijing

Abstract:

Background: To investigate the pathology, angiogenesis, mechanical properties, molecular genetic level,
permeability and interaction of the bone-cartilage unit in the different stage of human primary knee OA .
Methods: The 40 human tibial plateaus were obtained from patients undergoing TKA from October 2012 to
Match 2013. After gross observation, the cartilage-bone complex samples were divided into A, B, C, D four
parts. A group was evaluated by Micro-CT and histological staining. B group was conducted biomechanical
testing. C group was processed qPCR and Westernblot detection. D group was used contrast-enhanced
computed tomography (CECT) to detect the permeability of catilage.

Results: nCT results showed that BMD, BV/TV, Tb.N and Tb.Th in later stage were significantly higher while
Tb.Sp and SMI were lower. Mechanical test results showed that the elastic modulus of OA cartilage was the
lowest in stage III and the bone elastic modulus and hardness of the OA cartilage was the maximum in stage
IV. The PCR showed that the expression of osteogenesis-related genes contains Runx2, OCN, OPN were
the highest in stage III. The expression of Osteoclast-related genes contains Cathepsin K, RANKL were the
highest in stage II. Aggrecan, Sox9, COLII were downward trend and MMP9 was upward trend. Westernblot
showed that the expression of Runx2, BMP2, BMP7 and OPG were the highest in stage III. The expression
of RANK and RANKL were the highest in stage II. Permeability results showed that the permeability of
cartilage was associated with cartilage degeneration, and the penetration rate was the fastest in stage III.
Conclusions: The interactions of bone and cartilage form a functional and crucial unit in which the individual
components interact cooperatively and synergistically in OA progression. The subchondral bone remodeling
is closely related with cartilage degeneration. The contrast-enhanced scanning method based on CT can detect

the permeability of cartilage and reflecting the cartilage degeneration.

Staphylococcal Enterotoxin C2 Expedites Bone Consolidation During Distraction Osteogenesis
Jia Xu'?3, Tian-yi Wu'?, Yu-xin Sun'?, Jin-fang Zhang'?*#, Gang Li'*3*

1 Department of Orthopaedics & Traumatology, Lui Che Woo Institute of Innovative Medicine, Faculty of
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2 Stem Cells and Regenerative Medicine Laboratory, Li Ka Shing Institute of Health Sciences, Prince of
Wales Hospital, The Chinese University of Hong Kong, Shatin, Hong Kong SAR, PR China

3 Ministry of Education Key Laboratory for Regenerative Medicine, School of Biomedical Sciences, Faculty
of Medicine, The Chinese University of Hong Kong, Hong Kong SAR, China

4 The Chinese University of Hong Kong Shenzhen Research Institute, Shenzhen, PR China

5 Department of Orthopedic Surgery, Shanghai Jiao Tong University Affiliated Sixth People’s Hospital,
Shanghai, PR China

Abstract:

Background Distraction osteogenesis (DO) successfully induces large-size bone defect regeneration, but
it involves undesirably long duration of treatment. Developing innovative approaches to augment bone
consolidation is in burning need. Staphylococcal Enterotoxin C2 (SEC2) has been developed and found to
promote osteogenesis and suppress osteoclastogenesis of human mesenchymal stem cell in vitro. In this study,
we investigated whether SEC2 could accelerate bone consolidation in a DO rat model.

Methods Two groups of rats aged 12 weeks (n = 20) underwent surgical procedure of middle tibial osteotomy
and subsequent distraction at 0.25 mm/12 hours for 10 days. The experimental and control group received
injections of SEC2 (10ng/ml, 100ul) and sterile saline (100ul) into the distraction gap every three days till
termination, respectively. Animals were euthanized on postoperative day 43; bilateral tibias were harvested and
subject to micro-computed tomography (MicroCT), mechanical testing, histology and immunohischemistry
examinations.

Results Compared to control group, SEC2 group had significantly higher bone volume and bone mineral
density in the regenerates. Greater force was required on four-point testing to break SEC2-treated tibias. Bone
morphogenetic protein-2 expression was up-regulated in SEC2 treated group. Interestingly, the contralateral
tibias in SEC2 group were also significantly stronger than those of control group.

Conclusion This study demonstrated that local application of SEC2 into the distraction regenerate could
promote bone consolidation during DO. The findings support use of SEC2 as a potential novel strategy to

enhance bone consolidation in patients undergo DO treatment.

Human Fetal Mesenchymal Stem Cell Secretome Alleviates Replicative Senescence of Human Adult
Mesenchymal Stem Cell

Wang Bin, Wayne Wai Yuk Lee, Wu Tian Yi, Gang Li

Department of Orthopaedics & Traumatology, The Chinese University of Hong Kong, Prince of Wales
Hospital, Hong Kong SAR, PR China.

Abstract:

“Cellular senescence” refers to a complex cellular processes in response to a variety of internal and external

stimulations mainly to halt the cell division which could be detrimental to cellular activities and potential
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malignant transformation. In in vitro culture, senescence of MSC including the decline of proliferation and
multipotent differentiation, is also a significant phenomenon affecting the therapeutic potential of MSCs in
tissue engineering. Recent evidences suggest that the regenerative and anti-inflammatory activities of MSCs
are significantly attributed to the secretory bioactive substances, collectively named as secretome. Literature
research shown that the superior stem cell properties of fetal MSCs (hfMSCs) over their adult counterparts
might be attributed to their secretome with unique profile of fetal specific bioactive components. However,
the beneficial effects of hfMSCs secretome is not well elucidated. Our result comparing with hfMSC(HAS),
haMSC(HFS) significantly enhanced the proliferation and osteogenic differentiation activities, and reducedf-
galactosidase activity of haMSC. HFS also promoted ectopic bone formation with no tumorigenicity in
immunocompromised mice. Cellular studies showed that HFS treatment induced activation of Sir¢/ and
FOX034 in haMSC, which were associated with increased expression of p2/ and decreased expression of
BAX and p53. This study provides insight into the novel biological function of HFS in regulating replicative
senescence and stem cell properties in vitro. On-going study is investigating the effect of HF'S on chondrogenesis
of haMSC and on rat chondrocyte. Furthermore, we have identified a number of candidates through RNA
sequencing and iTRAQ method. Further investigate on OVX and OA model is required to validate the threptic

potential of candidates.

Stromal cell-derived factor-1 plays an important role in subchondral bone abnormal changes during
osteoarthritis development

Chen Yuanfeng, Lin Sien, Sun Yuxin, Ho Kiwai, Li Gang

Department of Orthopaedics & Traumatology, The Chinese University of Hong Kong, Prince of Wales
Hospital, Hong Kong SAR, PR China.

Abstract:

Objective: Clinical samples, rat OA model and cell model were used to determine whether stromal cell-derived
factor-1 plays an important role in subchondral bone abnormal changes during osteoarthritis development.
Methods: At first, Clinical samples including severe OA part (OA+) or relative normal part (OA-) were
analyzed by histology staining, micro-CT, enzyme-linked immunosorbent assay (ELISA) and western blotting,
to compare SDF-1 concentrations in subchondral bone. Secondly, OA was induced in the right knee joint with
ACLT + MMx in the SD rats. Then they received continuous infusion of the AMD3100 osmotic mini-pump
implanted subcutaneously. 6 weeks after treatment, the rat was sacrificed. Cartilage damage was assessed
via histology; subchondral bone aberrant changes were analyzed by micro-CT and immunohistochemistry.
Finally, in cultured mesenchymal stem cells (MSCs), the effects of SDF-1 on MSCs osteogenic differentiation
was evaluated by immunofluorescent, ALP Staining and western blotting. Results: SDF-1 concentration is
high and pErk cell pathway is active in subchondral bone from humans with osteoarthritis. Safranin-O/fast
green staining revealed less cartilage damage in the AMD3100-treated animals; subchondral bone abnormal

change was also reduced, that evidences showing by down-regulate the BMD and BV/TV and the number of

Nestin or Osterix positive. The ALP and western bolting results showed that SDF-1 by activating the pErk cell
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signal pathway play an importance role in MSCs osteogenic differentiation. Conclusions: High concentration
of active SDF-1 seems to initiate the subchondral bone abnormal changes of osteoarthritis and inhibition of

this process could be a potential therapeutic approach to treating this disease.

Pathologic changes of patellar tendon in streptozotocin-induced diabetic rats

Shi Liu'? Lin Yu-chen ! Zhang Xin ' Li Gang? Wang Chen ! Rui Yun-feng"

1.Department of Orthopaedics, Zhongda Hospital, School of Medicine, Southeast University, 87 Ding Jia
Qiao, Nanjing, Jiangsu 210009, China.

2.Department of Orthopaedics and Traumatology, Faculty of Medicine, The Chinese University of Hong
Kong, Hong Kong, SAR, China.

Abstract:

Purpose: To demonstrate the histopathological alterations, especially the non-tenogenic characteristic changes
of the patellar tendon in streptozotocin-induced diabetic rats.

Methods: All animal experiments were approved by the Animal Experimentation Ethics Committee, the
Medical School of Southeast University. 36 SD rats (female, 200-250 g, 8 weeks) randomly divided into 2
groups, diabetic group (DG) and control group (CG). In DG (n=18), diabetes was induced via intraperitoneal
injection of streptozotocin (STZ, 65 mg/kg) in SD rats, which were confirmed with blood glucose levels and
pre- and post-STZ injection intraperitoneal glucose tolerance tests (IPGTT). All animals were sacrificed at 1,
2 and 4 weeks post-induction, and the patellar tendons were isolated for hematoxylin-eosin (H&E) staining
and immunohistochemical (IHC) staining. Semiquantitative image analyses of target protein expression in
[HC staining were performed using the Image-pro plus 6 Software (version 6; Media Cybernetics Inc). Data
was presented as mean+SD and shown in histogram. Comparison of more than two groups was done using
Kruskal-Wallis test followed by post hoc comparison with control group using Mann—Whitney U-test. All the
data analysis was done using SPSS (version 16.0; SPSS Inc). p<0.050 was regarded as statistically significant.
Results: A significant impaired glycemic control in the DG was detected in both of blood glucose levels and
IPGTT when compared with those of CG (p<0.050). Alternations of collagen fibers arrangement, micro-tears
of collagen fibers (arrow), the rounded tendon cells (diamond), the chondrocyte-like cells (star), even some red
blood cells and blood vessels (rectangle) were observed in diabetic tendons in H&E staining (Figure 1). Both
of the tenogenic markers, including type I collagen (Col I) and Tenomodulin (Tnmd) were positively stained
in patellar tendons in both CG group and DG group. The expression of Col I and Tnmd in diabetic tendons
were decreased at 1 week when compared with matched normal tendons post induction (p=0.128, p=0.087,
respectively), and the significance difference was detected in diabetic tendons at 2 weeks when compared with
matched normal tendons post induction (p=0.004, p=0.004, respectively). There was no difference among the
CG groups (p>0.050) (Figure 2 and 3). The expression of osteo-chondrogenic markers, including osteopontin
(OPN), Osteocalcin (OCN), SOX9 and type II collagen (Col II), were positively detected in the diabetic tendon
while the CG group showed the negative stained. OPN and OCN were mainly expressed in the cytoplasm

of diabetic tendon cells, especially surrounding these rounded tendon cells, and Sox9 was found positively

stained in both the nucleus and the cytoplasm of these cells while Col II mainly expressed in the extracellular
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matrix (ECM). Both of OPN and SOX9 were showed the ascending expression in DG tendons accomplished
with the process of DM. The expression of OPN and SOX9 in the DG subjects were significantly increased
at 4 weeks when compared with those at 1 week (p=0.003 and p=0.003, respectively) and 2 weeks (p= 0.003
and p=0.004, respectively) post induction (Figure 4).

Discussion: The patellar tendons in STZ induced diabetic rats demonstrated the altered structure of the collagen
fibers and the appearance of rounded tendon cells in H&E staining. Decreased tenogenic markers expression
and increased osteo-chondrogenic markers expression were detected in patellar tendon at the early stage of
diabetes mellitus induced by STZ. Further study should be performed to discover the underlying pathogenesis
of tendon disorder in diabetes mellitus.

Significance: Our findings suggested that streptozotocin-induced diabetic rats showed alterations of the
patellar tendon with structural and non-tenogenic componential changes, which might provide some new cues
for the pathogenesis of tendon disorder in diabetes mellitus

1 Week 2 Weeks

4 Weeks

DG x400

CG =400

Figure 1. (Week 1LAD; Week 2,BE; Week 4,C.F GHA-G=400) Representative images of H&E staining of patellar tendon at different times after STZ
injection. (A-C) All of the healthy controls at different time points showed the tight, parallel arrangement of collagen fibers distributed at the same
orientation with slight waves. The bundles of collagen fiber were about the same size as well as the tendon cells. (D-G) Alternations of collagen fibers
arrangement, micro-tears of collagen fibers (arrow), the rounded tendon eells (diamond), the chondrocyte-like cells (star), even some red blood eells and
blood vessels (rectangle) were observed in diabetic tendons.
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Figure 2. (A-D %300) Decreased of the density of type I Collagen in the patellar tendon in the DG at 2 weeks post induction (*p=0.004), The
expression of Col | in diabetic tendons also decreased at 2 weeks when compared with 1 week post induction (p=0.090).
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Figure 4. (A-H<400) The expression of osteo-chondrogenic markers, including osteopontin (OPN) and SOX9 were pasitively expressed in the diabetic

Figure 3. (A-I} =400) Decreased of the density of Tnmd in the patcllar tendon in the DG at 2 wecks post induction (*p=0.004). The tendon while the CG group showed the negative stained. The expression of both OPN and SOX9 were increased in the DG at 4 wecks when compared with |

expression of Tnmd in diabetic tendons also decreased at 2 weeks when compared with | week post induction (p=0.078) week (*p= 0.003 and *p-0.003, respectively) and 2 weeks (*p= 0.003 and *p=0.004, respectively) post induction.
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Targeting CKIP-1 within osteoblast: A potential anabolic strategy for bone formation reduction during
aging?
Jin Liu, Baosheng Guo, Zongkang Zhang, Defang Li, Chao Liang, Baoting Zhang, Aiping Lu, Ge Zhang
Institute for Advancing Translational medicine in Bone & Joint Diseases, Hong Kong Baptist University,
Hong Kong, China
Abstract:
Casein kinase-2 interacting protein-1 (CKIP-1) is an important ubiquitination-related molecule negatively
regulates BMP signaling. Previously, we found that aberrantly increased CKIP-1 within osteoblasts was closely
associated with suppressed BMP signaling and reduced bone formation during aging. Thus, we hypothesize
that CKIP-1 within osteoblasts may participate in the pathological regulation on the bone formation reduction
during aging. By genetic approach, we established osteoblast-specific Ckip-/ conditional knockout (CKO)
mouse model. The aged CKO mice showed higher bone mass, improved trabecular micro-architecture,
increased bone formation and higher activity of BMP signaling compared with the littermate controls. By
pharmacological approach, we found that the level of CKIP-1 mRNA within osteoblast (ALP+ cells) was
remarkably downregulated in the OV X rats received eight consecutive intravenous injection of CKIP-1 siRNA
encapsulated within our established osteoblast-targeted-aptamer-functionalized lipid nanoparticles (siRNA
group) (Fig 2b). Consequently, the intraosseous CKIP-1 protein levels were decreased while the pSmad1/5
levels were elevated in these rats (Fig 2¢). In addition, the rats in siRNA group showed higher bone mass and
improved trabecular micro-architecture as well as increased bone formation rate at lumber vertebra when
compared to the rats in the other groups (Fig 2d&e). This study suggests that CKIP-1 within osteoblast plays
an important role in the pathological regulation on the aging-induced bone formation reduction. Targeting

CKIP-1 within osteoblast may be a potential anabolic strategy for the bone formation reduction during aging.

The Role of CFTR on Tenogenic Differentiation

LIU Yang, LI Gang

Department of Orthopaedics & Traumatology, The Chinese University of Hong Kong, Prince of Wales
Hospital, Hong Kong SAR, PR China.

Abstract:

Introduction

Tendons are responsible for transmitting forces derived from muscle to bone and as a result, are subjected
to dynamic mechanical stretching. However, how cells sense mechanical stretching and convert them into
biochemical signals is not well understood. The current evidence has found that the stretching-activated
ion channel may also play a role'. Recently, it has been demonstrated that Cystic Fibrosis Transmembrane
conductance Regulator (CFTR) can be robustly activated by membrane stretch induced by negative pressures?.
Given that CFTR can also have an unexpected function in mechanosensing, in addition to its roles as a ligand-

gated anion channel and a regulator of other membrane transporters. In the current study, we first compare

the tendons differences by using the most common CFTR mutation animal model (AF508) and its wild type
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mice, to examine the tendon differences at microstructure, mRNA and histology level respectively. Moreover,
we also build the CFTR-knockdown (CFTR-KD) cells line with C3H10T1/2 to further study the underline
mechanisms.

Methods

Achilles tendons (AT) and patellar tendons (PT) were collected from 20-24 weeks old male CFTR mutant and
wild type mice for examination. Immunofluorescence was performed on paraffin embedded patellar tendons
to confirm the expression of CFTR on tendon. Transmission Electron Microscope (TEM) was performed to
compare the microstructure of AT. RNA from AT was isolated for comparing the expressions of tendon related
markers by qRT-PCR at mRNA level. PT was embedded for paraffin sectioning. The immunohistochemistry
was also performed to compare the expressions of tenogenic markers (Tenomodulin) between CFTR mutant
and wild type mice at histology level. The expression levels of tenogenic makers in CFTR-KD cells were also
compared.

Results

Immunofluorescence showed that CFTR expressed on patellar tendon, especially on the cells in tendon tissue.
At microstructure level, TEM indicated that tendon fibrils were loosely organized in mutant mice comparing
to wild type mice, and sizes of fibrils were also unevenly distributed in mutant mice. The results of qRT-PCR
showed that expressions of Tenomodulin, Scleraxis and Decorin are all lower in mutant mice comparing
with wild type mice (p<0.05). Furthermore, the immunohistochemistry also showed lower expression of
Tenomodulin in CFTR mutant mouse than that in wild type mouse. For in vitro studies, CFTR-KD cells were
also showed significantly decrease of Tenomodulin, Scleraxis, Decorin, Coll Al and Col3A1 (p<0.05).
Discussion

In the current study, we confirm the expression of CFTR on tendon tissues at microstructure, mRNA and
histology level. We found that the CFTR mutant mouse showed lower expression of tenogenic markers
(Tenomodulin, Decorin and Scleraxis) and loosely organized tendon fibrils by in vivo studies. Moreover,
the results of in vitro were coincidence with the in vivo parts, which means that CFTR helped to promote

tenogenic differentiation during tendon development.

Co-cultured Mesenchymal Stem Cells and Tendon-derived Stem Cells for Tendon Repair — A Strategy
for Enhancing Tendon Regeneration

Tianyi Wu, Jinfang Zhang, Yang Liu, Wayne Yuk-wai Lee, Bin Wang, Yuxin Sun, Kai-Ming Chan, Gang Li
Department of Orthopaedics & Traumatology, The Chinese University of Hong Kong, Prince of Wales
Hospital, Hong Kong SAR, PR China.

Abstract:

The injury of tendon tissues presents a significant clinical challenge to orthopaedic surgeons. Cell-based tendon
grafts have become an alternative for tendon rupture reparation. However, the ideal cell source for tendon

repair remains controversial. The purpose of this study was to investigate whether bone marrow mesenchymal

stem cells (BMSCs) exhibit enhanced tenogenic phenotype after co-cultured with tendon-derived stem cells
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(TDSC:s), representing desired cell resource for tendon healing. After harvested from rats, BMSCs and TDSCs
were cultured alone or co-cultured in 1:20, 1:10, 1:5 and 1:1 ratio in vitro. Cells were characterized by MTT,
qRT-PCR, sirius red staining and immunofluorescent staining. We produced cell sheets by BMSCs, TDSCs or
co-cultured cells, then detected by H&E and immunohistochemistry staining. Finally, the formed cell sheets
were implanted into a rat patellar tendon window injury model. Histology and biomechanical testing data
indicated co-cultured cell sheets can promote tendon healing. In conclusion, cells mixture containing TDSCs
possess much more similar character of tendon with that of pure TDSCs which is more suitable for tendon
tissue engineering. BMSCs co-cultured with TDSCs represent a better cell source than BMSCs alone for

tendon tissue engineering.

Dexamethasone inhibits the differentiation of rat tendon stem cells into tenocytes by targeting the
scleraxis gene

Chen Wan, Tang Hong, Tang Kanglai

Southwest Hospital, The Third Military Medical University

Abstract:

Glucocorticoid-induced tendon rupture is very common in clinical practice, and the overall outcome of
surgical suture repair is rather poor. The mechanism remains unclear, and effective treatments are still lacking.
In the present study, we investigated the effect of dexamethasone on the differentiation of rat tendon stem
cells (TSCs) to tenocytes and the underlying molecular mechanisms and found that dexamethasone inhibits
the differentiation of TSCs to tenocytes by analyzing the development of long, spindle-shaped cells and
detecting the expression of tenocyte markers type I collagen and tenomodulin (TNMD) at both the mRNA
and protein levels. We also discovered that after treatment with dexamethasone the scleraxis expression level
is downregulated in vitro and in human specimen. Chromatin immunoprecipitation (ChIP)-PCR showed that
dexamethasone promotes glucocorticoid receptor interacted with the TGGAAGCC sequence located between
-734 and -726 base pairs (bp) upstream of the start codon of the scleraxis gene. Furthermore, TSCs were
transfected with scleraxis knockdown or overexpression plasmids, and the results indicated that scleraxis
plays a pivotal role in the differentiation of TSCs to tenocytes. In conclusion, dexamethasone inhibits the

differentiation of TSCs to tenocytes by inhibiting the scleraxis gene.

MicroRNA-503 Promotes Bone Formation in Distraction Osteogenesis through Targeting Smurf1
Yuxin SUN1, 2, Liangliang XU, 2, Jinfang ZHANGI, 2, Xiaohua PAN3, KM CHANI, 2, 4, GangLIl1, 2, 4
1.Department of Orthopaedics & Traumatology, Li Ka Shing Institute of Health Sciences and Lui Che Woo
Institute of Innovative Medicine, Faculty of Medicine, The Chinese University of Hong Kong, Prince of Wales
Hospital, Shatin, Hong Kong SAR, PR China.

2.The CUHK-ACC Space Medicine Centre on Health Maintenance of Musculoskeletal System, The Chinese
University of Hong Kong Shenzhen Research Institute, Shenzhen, PR China.
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3.Department of Orthopaedics and Traumatology, Bao-An District People’s Hospital, Shenzhen, PR China.
4. Key Laboratory for Regenerative Medicine, Ministry of Education, School of Biomedical Sciences, Faculty
of Medicine, The Chinese University of Hong Kong, Hong Kong SAR, PR China.

Abstract :

Distraction osteogenesis (DO) is a unique technique to promote bone formation in clinical. However the
underlying mechanism of DO is still unrevealed. Recently, microRNAs have been reported to play important
roles in regulating osteogenesis. In this study, we aimed to confirm the hypothesis that some special microRNAs
could regulate the bone formation during the process of DO. After successfully established the DO model
of rats, a microRNA microarray was performed to compare the microRNAs expression levels between the
bone samples derived from distraction area and contralateral side. Total 100 different microRNAs were found
changed, with 74 microRNAs up-regulated and 26 down-regulated. Through screening, as one of the most
highly expressed microRNAs, miR-503 was also found gradually up regulated during osteogenic induction in
mesenchymal stem cells of rats (rBMSCs). Besides, overexpression of miR-503 in rBMSCs could promote
osteogenesis by up regulation Runx2 and BMP2. Furthermore, luciferase report assay confirmed that Smurfl
was the direct target gene of miR-503. Finally,  BMSCs overexpression miR-503 was successfully constructed
and locally injected into the distraction gap in DO animal. The results indicated that miR-503 overexpression
therapy could promote mineralization in DO process in vivo. In conclusion, microRNA-503 was found to
regulate osteogenesis during the process of DO and overexpressing of miR-503 resulted in acceleration of

mineralization of DO, which not only give clues to the underlying mechanism of DO but also provide potential

therapeutic targets in clinical.
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Fabrication of Chondroitin sulfate Strontium and its application on osteoarthritis

Ma FB, Wen CY, Tang B

Dept. of Materials Science and Engineering, South University of Science and Technology of China
Abstract:

Chondroitin sulfate and strontium both exert beneficial effects on the metabolism of cells related to osteoarthritis
(OA), including chondrocytes, synoviocytes, etc. Chondroitin sulfate is a natural compound that will help to
increase the synthesis of type II collagen and proteoglycans in human articular cartilage. Strontium could
reduce osteoclast activity and bone resorption in vitro. Meanwhile, the chondroitin sulfate and strontium can
help in maintaining the anabolic/catabolic balance of the extracellular cartilage matrix (ECM). In this study,
chondroitin sulfate strontium (CSSr), a new compound that might be help in OA therapy was successfully
synthesized. Meanwhile, the molecular composition and structure was characterized by FTIR, NMR, SEM,
etc. XRD patterns and SEM/EDX results confirmed CS is successfully modified with Sr while the 1H NMR
spectra and FTIR spectral data indicated that SrCS we obtained is a polysaccharide-metal ion complex and the
carboxyl groups of strontium-binding CS took a carboxylated ion form.Based on the cell studies, it is believed

that the prepared compound should be beneficial to joint tissues during OA..

Fabrication of different morphology AB-type Carbonated Hydroxyapatite from Sea Shells.

Ge YM!, Li HL', Jiang K, Xue YZB!, Wen CY?, Tang B'*

'Department of Materials Science and Engineering, South University of Science and Technology of China,
Shenzhen, Guangdong, P.R. China

*Department of Orthopaedics and Traumatology, Li KaShing Faculty of Medicine, the University of Hong
Kong, Pokfulam, HKSAR

Abstract:

Hydroxyapatite (HA) is acommonly used biomaterial for bone grafting, while it’s composition and morphology
affected its bioactivity. The lack of carbonate ions in normal HA limits its ability to osseointegration.
Alternatively, carbonate-substituted hydroxyapatite (CHA) was reported to be a better bone substitution
because it has almost same chemical composition and structure as natural bone minerals. Meanwhile, different
microstructure and morphology of the CHA also affect it’s bioactivity. In this study, a novel method was
proposed to directly synthesize CHA via one—step hydrothermal exchange from sea shells. Moreover, the
morphology and the amount of carbonate-substitution of the CHA fabricated with the proposed method can
be well controlled by adjusting the PH values during the reaction: as adjusted the PH value, the morphology
of the final product changed from long sheet-like to petal-like and there was a concomitant increase in amount
of CO,> substitution. The cytocompatibility of the two typological CHA was evaluated by CKK-8 assay, the
results reveal that both sheet-like and petal-like CHA present a good cell viability, and the former has a better
cytocompatibility compared to the latter.
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The effects of Substance P on tendinopathy are dose-dependent: an in vitro and in vivo model study
ZHOU Binghua, TANG Kanglai

Orthopedic Department, Southwest Hospital, Third Military Medical University, Chongqing, PR China
Abstract:

OBJECTIVES:

Substance(SP) is known to be involved in neuropathic pain, chronic inflammation, and tendinopathy. The
present study evaluated the effects of different doses of SP on tendon-derived stem cells (TDSCs) in vitro and
tendons in vivo.

METHODS:

For the in vitro study, TDSCs cultured in growth medium with different concentrations of SP (negative control,
0.1 nM, and 1.0 nM). The effects of SP on TDSCs were examined with respect to their ability to proliferate
and differentiate. For the in vivo study, we injected different doses of SP (saline control, 0.5 nmol, and 5.0
nmol) into rat patella tendons to investigate the effects of SP on tendons.

RESULTS:

Low and high doses SP significantly enhanced the proliferation ability of TDSCs. Low-dose of SP induced the
expression of tenocyte-related genes; however, high-dose of SP induced the expression of non-tenocyte genes,
which was evident by the high expression of PPARy and collagen type II. In the in vivo study, only high-doses
of SP (5.0 nmol) induced the tendinosis-like changes in the patella tendon injection model. Low doses of SP
(0.5 nmol) enhanced the tenogenesis compared with saline injection and the high-dose SP group.
Conclusions: SP enhances the proliferation of TDSCs in vitro and the effects of SP on tendinopathy are dose-

dependent in vivo.
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Sea Shell based Carbonated Hydroxyapatite Fabricated by Ultrasonic Reaction

Xue YZB, Ge YM, Li HL, Tang B

Dept. of Materials Science and Engineering, South University of Science and Technology of China
Abstract:

Hydroxyapatite (HA) is known as biomaterials for bone tissue engineering. Unfortunately, pure HA’s
osseointegration ability is unsatisfied. Recently studies reported that the natural bone mineral actually are
carbonate hydroxyapatite(CHA), and so it is believed that CHA should be a better bone replacement materials
than HA. While the current preparation ways including hydrothermal reaction , sol-gel method , coprecipitation
way and so on show many defects (i.e expensive raw materials, high energy consumption, strict reaction
condition). In this study, we purposed a novel method to fabricate CHA using ultrasonic reaction from sea
shells, which is generally to be considered as marine industrial waste. The XRD, SEM, FTIR analysis were
performed to investigate the structure and chemical composition of CHA fabricated through the purposed
method under various conditions, and it was found that under PH=10.45 and ultrasonic frequency 45kHz,
the sea shell can be converted to CHA in 4 hours with conversion rate nearly 100%. It is believed that the

purposed method should be the most economic and efficient way to fabricate CHA.

The Preparation of Decellularized Meniscal Extracellular Matrix and the Effects on Meniscal
Fibrochondrocytes

Yu Zhang®, Shuyun Liu*, Weimin Guo?, Wei Niu*, Jingxiang Huang?, Jiang Peng?, Aiyuan Wang?®, Yu Wang?,
Quanyi Guo**

Institute of Orthopaedics, Chinese PLA General Hospital, 28 Fuxing Road, Haidian District, Beijing 100853,
People’s Republic of China.

Abstract:

Objective: Functional restoration of injuried meniscus remains a substantial challenge, the aim of this study
was to produce a novel decellularized meniscal extracellular matrix (MECM), and further investigate the
effect of coated MECM surface on passaged meniscal fibrochondrocytes in vitro.

Method: The porcine meniscus was performed decellularization process to prepare MECM. CCK-8 was used
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to evaluate the effect of MECM on cell proliferation capacity. The various biomimetic surfaces were coated,
including chondroitin sulfate (CS) surface, MECM surface, and MECM/CS surface (ratio of 5:1). Passaged
meniscal fibrochondrocytes were cultured on these coated surfaces in vitro for 7, 14 days and assayed the cell
adherence, cellularity, matrix production in comparison with the control group (TCP).

Results: MECM can enhance the proliferation capacity of passaged meniscal cells. MECM surface positively
and significantly affected meniscal fibrochondrocytes adherence, cellularity, increased the proteoglycans and
collagen production. The passaged meniscal fibrochondrocytes on MECM coated surface could redifferentiate
as convinced by safranin O and toluidine blue staining.

Conclusion: MECM can enhance both the proliferation and redifferentiation capacity of passaged meniscal

cells, making it a potential candidate biomaterial for future meniscal tissue engineering applications.
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Aberrant overexpression of CKIP-1 contributes to failure of osteoblast-mediated repair for articular
bone erosion in rheumatoid arthritis

Xiaojuan He, Lei Dang, Kang Zheng, Shaikh Atik Badshah, Baosheng Guo, Jin Liu, Qingqing Guo, Xue Liu,
Yukun Zhao, Yanqin Bian, Ge Zhang*, Aiping Lu*

Institute for Advancing Translational Medicine in Bone & Joint Diseases, School of Chinese Medicine, Hong
Kong Baptist University, Hong Kong, China

Abstract:

Bone erosion is a central feature of rheumatoid arthritis (RA), which results from excessive osteoclast-
mediated bone resorption and inadequate osteoblast-mediated bone formation. Evidences have demonstrated
that the capacity of osteoblasts to repair articular bone erosions is impaired in RA. However, the molecular
mechanisms still remain largely unknown. Casein kinase-2 interacting protein-1 (CKIP-1) is an intracellular
negative regulator of bone formation. We found that aberrant overexpression of CKIP-1 within osteoblasts
negatively correlated with bone formation in bone specimens from patients with RA. Moreover, initial increase
in CKIP-1 happened before decrease in bone formation in rodents with inflammatory arthritis. In our prepared
the osteoblast-specific CKIP-1 conditional knockout (Ckip-1, -/-) mice based on the Cre-loxP strategy,
we found that both the reduction of bone formation and the increase of bone erosion were attenuated after
induction with type II chicken collagen. Consistently, by systemically application of CKIP-1 siRNA carried
by our established osteoblast-targeted delivery system, we found that bone formation-mediated reparative
process at erosive lesion was promoted in collagen-induced arthritis mice. Furthermore, we observed that
articular bone erosion in adult tumor necrosis factor transgenic (TNF-Tg) mice was less found in offspring
of TNF-Tg / Ckip-1, -/- mice. Our results demonstrated that CKIP-1 was a pivotal negative regulator of
osteoblast-mediated repair for articular bone erosion in RA and inhibition of CKIP-1 in osteoblasts might be

a novel therapeutic strategy.

Epigenetic memory gained by priming with osteogenic induction medium improves osteogenesis and
other properties of mesenchymal stem cells

Liangliang Xu, Yunfeng Rui, Xiaohua Jiang, Gang Li*

Department of Orthopaedics & Traumatology, The Chinese University of Hong Kong, Prince of Wales
Hospital, Hong Kong SAR, PR China.

Abstract:

Mesenchymal stem cells (MSCs) are highly plastic cells that are able to transdifferentiate or dedifferentiate
under appropriate conditions. In the present study, we reported here that after in vitro induction of osteogenic
differentiation, MSCs could be reverted to a primitive stem cell population (dedifferentiated osteogenic MSCs,
De-Os-MSCs) with improved cell survival, colony formation, osteogenic potential, migratory capacity and
increased expression of Nanog, Oct4 and Sox2. Most importantly, our results showed great superiority of the

De-Os-MSCs over untreated MSCs in ectopic bone formation in vivo. Furthermore, Nanog-knockdown in

MSCs could reverse these enhanced properties in De-Os-MSCs in vitro, indicating a central role of Nanog
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in the transcriptional network. In addition, epigenetic regulations including DNA methylation and histone
modifications may play important roles in regulating the de-osteogenic differentiation process. And we found
decreased methylation and promoter accrual of activating histone marks, such as H3K4me3 and H4ac on both
Nanog and Oct4 gene promoters. Taken together, our study demonstrated that epigenetic memory in De-Os-
MSCs gained by priming with osteogenic induction medium favored their differentiation along osteoblastic
lineage with improved cell survival and migratory abilities, which may have application potential in enhancing

their regenerative capacity in mammals.

Smad7: a new molecular target for treatment of osteoarthritis

Sien Lin, Wayne Yuk Wai Lee, Gang Li

Room 904, Li Ka Shing Institute of Health Sciences, Prince of Wales Hospital, Shatin, NT, Hong Kong, SAR,
PR China.

Abstract:

Objective It is reported that TGF-p signaling was highly upregulated in OA patients. We then raise the
hypothesis that OA could be modulated by activating of Smad7. This study is to investigate the role of smad7
in the progress of OA.

Methods The genetically engineered Smad72F! (KO) and wild type (WT) mice (n = 15) was terminated at 6,
12, or 24 months, histology was performed to examine the pathological changes of articular cartilage. 32 KO
(n=16) or WT (n=16) mice were subjected to anterior cruciate ligament transection (n=8) or sham operation
(n=8), respectively. Histology, immunohistochemistry, and Micro-Computed Tomography (CT) analysis were
performed to assess the pathological changes of articular cartilage and subchondral bone after 6 or 8 weeks.
Results Histological staining showed there was no significant difference in the morphology of tibial cartilage
between KO and WT mice at 6, 12 or 24 months old. However, cartilage destruction was observed both in
the KO and WT mice after 6 and 8 weeks of ACLT. Furthermore, results of Micro-CT showed total bone
volume and bone density of subchondral bone was significantly increased in KO mice after ACLT, indicating
a sclerosis status happened in subchondral bone area.

Conclusion After ACLT surgery, Smad7 KO mice showed a classical pathological changes of OA. Smad?7
may be a new molecular target in the progress of OA. Future studies are needed to investigate whether the

activators of smad7 could attenuate the progress of OA.

Antler collagen/chitosan scaffolds improve critical calvarial defect healing in rats

Sien Lin, Yuxin Sun, Gang Li

Room 904, Li Ka Shing Institute of Health Sciences, Prince of Wales Hospital, Shatin, NT, Hong Kong, SAR,
PR China.

Abstract:

Objective This study was to develop chitosan scaffolds combined with collagen derived from deer antler and
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test its in vivo bone regeneration capacity in the calvarial defect model.

Methods Chitosan was crosslinked with or without collagen extracted from deer antler by chemical reaction.
Proliferation rate of rat bone marrow-derived mesenchymal stem cells was measured at 3 or 5 day after seeded
on the porous scaffold in vitro. Sprague-Dawley rats were subjected to calvarial defects surgery. Then the
defects were left empty or implanted with chitosan scaffolds, or antler collagen/chitosan (A-collagen/chitosan)
scaffolds. Samples were collected for micro-CT then decalcified for histology analysis after 8 weeks.
Results Cell proliferation was significantly increased when they seeded onto the A-collagen/chitosan scaffolds
compared with chitosan only scaffolds. The volume of mineralized tissue was also markedly increased in the
calvarial defect region when transplanted with A-collagen/chitosan compared with chitosan only scaffolds.
Histological results also showed more new bone forming beneath the A-collagen/chitosan scaffolds, which
was consistent with that of micro CT analysis.

Conclusion A-collagen/chitosan scaffolds showed promising reparative effect in rat critical-sized calvarial

defect models
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Long non-coding RNA H19 mediates tenogenic differentiation by acting as a miRNA sponge

Ying-fei Lu'?, Gang Li'*, Kai-ming Chan'*, Jin-fang Zhang'**

1. Department of Orthopaedics & Traumatology, Lui Che Woo Institute of Innovative Medicine, Faculty of
Medicine, The Chinese University of Hong Kong, Hong Kong SAR, PR China.

2. Stem Cells and Regenerative Medicine Laboratory, Li Ka Shing Institute of Health Sciences, Prince of
Wales Hospital, The Chinese University of Hong Kong, Shatin, Hong Kong SAR, PR China.

3. Ministry of Education Key Laboratory for Regenerative Medicine, School of Biomedical Sciences, Faculty
of Medicine, The Chinese University of Hong Kong, Hong Kong SAR, China.

4. The Chinese University of Hong Kong Shenzhen Research Institute, Shenzhen, PR China.

Abstract:

A tendon is a tough band that connects muscle to bone to control bone moving. Tendons are subject to many types
of injuries, such as acute tendon rupture and tendinopathy due to overuse. The process of tendon development
and pathogenesis of tendinopathy remains largely unknown, which has limited the development of clinical
therapy for tendon injuries. Studies on tendon differentiation at molecular level may help to understand tendon
development and tendinopathy and to develop novel therapeutic strategies. Non-coding RNAs have attracted
multiplying attention in the past decade as crucial regulators of diverse biological processes. In this study, we
identified a long non-coding RNA (IncRNA) H19 as a novel modulator of tenogenic differentiation of tendon-
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derived stem cells (TDSCs). H19 was up-regulated by TGFf treatment in TDSCs and its overexpression
enhanced the process of TGFB-induced tenogenic differentiation of TDSCs. The H19-overexpressing TDSCs
promoted healing process in a mouse tendon injury model. We further investigated the underlying mechanisms
in that H19 acted as a miRNA sponge inhibiting the expression of miR-29, a downstream target of TGF[
signaling pathway as well as a regulator of type I collagen expression. H19 has a predicted binding site for
miR-29 and modulated expression of endogenous miR-29. Collectively, our study demonstrated that H19
promotes tenogenic differentiation both in vitro and in vivo via acting as a miRNA sponge that represses
miR-29 expression and the TGFB/H19/miR-29 regulatory network may be an essential pathway in controlling
tenogenesis of TDSCs or MSCs.
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The effect of BuShenHuoXueTang on MSCs migration ability and expression of CXCR4 during the
fracture repairment

Wang Bin', Luo Yiwen', Liu Yamei?, Zhang Xuncao', Huang Yongquan', Li Wangyang', Xiong Yunpu'

! Department of traumatology, The Third Affiliated Hospital of Guangzhou University of Traditional Chinese
Medicine, 22 Jiangnan-Xi Road, Guangzhou, Guangdong 510240, P.R. China; “Department of Diagnosis of
TCM, Medical College of Foundation, Guangzhou University of Chinese Medicine, GuangZhou, Guangdong,
510006, P.R.China

Abstract:

The purpose of this study is to explore the effect of BuShenHuoXueTang on MSCs migration ability and
expression of CXCR4 during the fracture repairment. The rat femur fracture model was conducted and treated
with BuShenHuoXueTang. Then the MSCs of the fracture site was isolated and cultured at 7thday, 14thday
and 21st day, respectively. Transwell assay was applied to examine the migration of 3rd passage MSCs.
Chemokine receptors CRCX4 were tested by Western Blot and QPCR in protein and mRNA expression. The
results of Transwell assay revealed that BuShenHuoXueTang could promote migration of MSCs significantly
at 7th, 14th day, compared with the model group and control group. After the 21st day, the migration of MSCs
in the fracture site become weak gradually, compared with the model group were insignificantly different,
but have no statistical significance, compared with the model group. The results of Western Blot and QPCR
revealed that the expression of protein and mRNA of CRCX4 in fracture site are significantly up leveled at
7th, 14th day, compared with the model group and control group were significantly different, with statistical
significance. BuShenHuoXueTang could promote the migration of MSCs, and its mechanism could be related
to the chemokine receptor CXCR4 up-regulation during the fracture repairment.
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(2014A020221055) %)

FHNRF28)FIA BE(R i3t B BiEI8) 78 B T ZhA a1 R 55 3= 4y b 2R AR 43 L

Tk¥E, AT

HEERIKY: HE SEAA A S E S i = 8 DA A 2 E SR =, TS EAERE
LR PERHTTLALHET X 775 110122

FHE: BHAART4M (bmMSCs) KIFET HREHN, BT HAGREFEE L L2 [ igee, i
SEORRZ BN ZMRE. AHFFEIR, bmMSCsit RIS B 40 A O FE 3 R 7 Be S B I 17 B 55 R
WA . NT RIBHS 58S R W SRR E T, AP RATE FIDNASEMYTE S &
WA RE - FRRERR (LC-MS) %5 T # 3N F: NRF2, HuJUrRrMEERRRRITFX, fl
W B TR, @I THbmMSCsFHNRF23K L,  AEME F B 4 FEbmMSCs N Ik 5 2 /- W4l . 4>
A4 B 200 0 2 0K JR 5 D PN 4 T A AR R B B, WIINST, INS2, Pdx1, ISL-1, GLUT2AIPax6. i
IR0 4 i 1 1% i 57 58] 267 B ORI C- IR RN BR B 2R, XU R e PV . Bhsie 8o, Re TR THBE R
B P9 IR B KT, BRI o PRl i T bmMSCsHNRF2 I ik, R % iAMafA, AEfE ik
) 5 R I AN L Ak, FT X T AURE R (T1D) FT4IiRiEIT .

MiR-136 modulates TGF-B1-induced proliferation arrest by targeting PPP2R2A in keratinocytes
Dian-Bao Zhang, Jing Wang, Zhe Wang, Tao Zhang, Ping Shi, Xi-Liang Wang, Feng Zhao, Xiao-Yu Liu,
Xue-Wen Lin, Xi-Ning Pang

Department of Stem Cells and Regenerative Medicine, Key Laboratory of Cell Biology, Ministry of Public
Health, Key Laboratory of Medical Cell Biology, Ministry of Education, China Medical University, Shenyang
110001, China

Abstract:

Keratinocytes proliferation is critical for the capacity to heal wounds and accumulating evidences have
proved that dysregulation of microRNAs is involved in proliferation of keratinocytes. However, the molecular
mechanisms remain to be completely elucidated. Here, we show that miR-136 was significantly decreased by
TGF-B1 treatment in HaCaT cells and Normal Human Epidermal Keratinocytes (NHEK). By cell proliferation
assay and cell cycle analysis, we found that re-introduction of miR-136 by transfection, as well as PPP2R2A
silencing counteracted TGF-B-induced proliferation arrest in HaCaT cells. Further, PPP2R2A was verified as
a direct target of miR-136 by Western blotting and Dual-luciferase reporter assays. These data suggest that
miR-136 may play an important role during TGF-B1-induced proliferation arrest by targeting PPP2R2A in

keratinocytes, which might represent a potential target for improving skin wound healing.
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In vitro toxicity of PEI-coated Fe304 nanoparticles in HaCaT cells

Dianbao Zhang', Rui Wang', Zhe Wang?, Jinlai Dong?, Ping Shi*, Tao Zhang', Xuewen Lin' and Xining Pang
Department of Stem Cells and Regenerative Medicine, Key Laboratory of Cell Biology, Ministry of Public
Health, Key Laboratory of Medical Cell Biology, Ministry of Education, China Medical University, Shenyang
110001, China

Abstract:

Fe,O, based nanoparticles are widely used in biomedical applications, including magnetic resonance
imaging, drug delivery, and hyperthermia. However, their properties conducive to clinic use may potentially
induce toxicity. Therefore, the purpose of this study was to investigate the cytotoxicity of PEI-coated Fe,O,
nanoparticles on HaCaT immortalized human keratinocyte cells. Nanoparticles were characterized by
transmission electron microscopy. Then HaCaT cells were incubated with the nanoparticles at 0, 2, 20 or 200
ng/ml for 24 h, multiple assays had been adopted to analyze the cell toxicity subsequently, including Prussian
blue staining, CCK-8 assay, cell cycle analysis and LDH release assay. In the results, the PEI-coated Fe,O,
nanoparticles were almost uniform and their size was 12 + 7 nm. The nanoparticles at more than 2 ng/ml were
sufficient for labeling HaCaT cells and cellular uptake was dose-dependent. The results showed that when the
HaCaT cells were incubated with over 20 ng/ml PEI-coated Fe,O, nanoparticles, the cell viabilities showed
a significant reduction, the cell population in S phase decreased and the nanoparticles induced significant
LDH release. Moreover, these manners were dose-dependent. In summary, exposure to PEI-coated Fe304
nanoparticles at above 20 ng/ml resulted in a dose-dependent cytotoxicity in HaCaT cells. Thus, the PEI-

coated Fe304 nanoparticles at proper concentration are suitable for biomedical applications.

Dynamic expression of microRNAs in fetal Keratinocytes contributes to scarless wound healing

Feng Zhao, Xining Pang

Department of Stem Cells and Regenerative Medicine, Key Laboratory of Cell Biology, Ministry of Public
Health and Key Laboratory of Medical Cell Biology, Ministry of Education, China Medical University, 77
Puhe Street, Shenbei New District, Shenyang City, 110013.

Abstract:

Background

Early- to mid-gestational fetal mammalian skin wounds heal rapidly and without scarring. The main cause
is Fibroblasts (FBs) which differ in many respects, such as the ability to migrate, synthesis of collagen and
hyaluronic acid. Keratinocytes (KCs) have significant effects on the regulation of FBs. The advantages in
early- to mid-gestational fetal KCs could lead to fetal scarless wound healing.

Methods

KCs from six human fetal skin samples were divided into mid- and late-gestational group. RNA extracted from

KCs was used for the next-generation sequencing (NGS). The bioinformatical analyses were used to uncover

potential novel microRNA (miRNAs) and the targets of miRNAs. The expression levels of the miRNAs were
further confirmed by real-time quantitative RT-PCR.
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Results

A total of 61.59 million reads were mapped to known human miRNAs. We further uncovered 106 potential
novel miRNA candidates which have higher probability of being novel human miRNAs. A total of 110
miRNAs, including 22 novel miRNA candidates, were differently expressed between mid- and late-gestational
fetal KCs. Thirty-three differently expressed miRNAs and miR-34 family members are found to be correlated
with the transforming growth factor-p (TGF-B) pathway which is the key to cutaneous scarless wound healing.
Conclusions

Our results provide compelling evidence supporting the existence of 106 novel miRNAs and the dynamic
expression of miRNAs that extensively targets the TGF-f3 pathway at different gestational ages in fetal KCs.
MiRNAs showing altered expression may contribute to scarless wound healing in early- to mid-gestational
fetal KCs, and thus be new targets for scar therapies.

MR-378b Promotes Differentiation of Keratinocytes through NKX3.1.

Wang XL, Zhang T, Wang J, Zhang DB, Zhao F, Lin XW, Wang Z, Shi P, Pang XN

Key Laboratory of Cell Biology, Ministry of Public Health of China, Department of Stem Cells and Regenerative
Medicine, China Medical University, Shenyang, 110122, China

Abstract:

MicroRNA (miRNA) is a kind of short non-coding RNA, involved in various cellular processes. During
keratinocyte differentiation, miRNAs act as important regulators. In this study, we demonstrated by microarray
assay that the expression of miR-378b significantly increased during keratinocytes differentiation. Our findings
showed that miR-378b could inhibit proliferation, migration and differentiation in keratinocytes. Luciferase
reporter assays showed that miR-378b directly target NKX3.1. Silencing of NKX3.1 could coincide with the
effects of miR-24 overexpression. In conclusion, our results demonstrate miR-378b promote keratinocytes
differentiation by targeting NKX3.1. Manipulation of miR-378b may afford a new strategy to clinic treatment

of skin injury and repair.

MicroRNA-149%t 57 Bk Te IR A & AE AL S A Aff 52

BREsE, DednT

AT IR X775, FEER KRS, THRSHAERSMAE

FZE: H R microRNA-149%] LRIR & A FIEH, AmicroRNAFE A —F#i 2LV T F BN H T il
PREN 1 Z SE bRl Be Bt . Tl i sl & 7 15 2 ARG R (o8& /1) FIREHA (28)E
J& ) microRNA-149 5 % 2 2Rk, I8 L qRT-PCRK J7 355 IR AR 5 v 309 A0 G 30 A iz SR AR AR JE 47 56
WE o I H 3l 0 O KR & L R B0 77 12256 iF microRNA- 149 #EEE K] . K5 microRNA-149 HI A5 L4 %
g N AR LA R (HaCaT) , MEEH W HaCaTHIAEMAEH . LAKIERE 5 N B i B 4F 4
S i e B FRAS DU LK AT R4 B E . IR DU R A A SRR IR IE I L. R AR
B B2 R ASEAS i microRNA- 149 3R 18 NI IARD1.86% (p<<0.05) , FF HqRT-PCRIGIUFIEEEH . ¥
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microRNA-149 55 H1L-6 3 UTRH H H TRk & B AL % 44HaCaT, microRNA-1497] LT FIL-6H]
FKiks. HmicroRNA-1491 U4 [ HaCaTidid 5 N & A e g 3L 77 5, RIJR S0 iE Se i st
L] DR HE R AT 4E T 72 [FI, qRT-PCRAGIN B 38 5% 5 1 2T 2 4 it v i i3k 2 ok T i R 8
A HITGEB-3FCollagen3F AR HZI1.56% (p<0.05) . £5i&microRNA-149A] DL i 1 #5 H 50 S K]
HA 26003 IE, MR TE AT 4E 40 iR @A AH G 7 TGFB-1, TGFB-3, CollagenlfliCollagen3 ]
FKiks, MNiz5 ke &a gz,

AFEE)FE BT 4R Rt 5 AR 8RB S HIHLHIRR R

XRE, FEdmT

LA WAL X 775, PEERKY:, TS HERAMAE

WE: HAY: WIThAMSCle it S B0 @ & HbLEl . J5ik: fASNEFRhAMSC, PEI-SPIOHRIL /A
Be N R /I BB R B BB OF T RE /UG 3,7, 1ORBEAT QI % . AL B @S5, &
if transwel (KhAMSC 5hFB3EH: 7%, K IhFBIG S, iT#, £EKHETVEGF, bFGFIp#, i
hAMSClE#E BT @A B . 4R S0 E3dRBIEACITHIZH AN (P<0. 05) , HIAAME
HE ERAHIE . RSN SRES S A IMhFBIG T B HEZ , hAMSCH IS FRANFBIL R, A KT
SRR TR (P<0. 05) o 45i6: hAMSCREMEEE/N R GG A, AL 55 5 i
& R #FhFBA: K A -VEGF, bFGFIfI4r il T i HE 78

BERRIB) 7 PR F4MAREX & & B 15 & X HE R B/ R Bk S A e

FH, skBE, B, xIBEE, T, BAT

T AT RACH X m %775, FEERKY, THRSHERSHAE

WE: Hiy: SR 725 T410 (Adipose mesenchymal stem cells, ADSCs) Bk& i % A7 5 X
B PRI /N B RGN A e o ik SR IRI /N RS IR B BB L 2> A 44H: O ADSCs
ot ; @ADSCsHAE LG 2 A 5 L BE IR i /N RADSCsB a4 ; @D MEH; @ AN
o 433 LR ST 7 S0 3R ADSCs I 4T B TR B A A 2/ AT PO, 25 3 ) BR 4 v S AR 2 &
K, THija14dME G SN #idwestern bloths 4% 5 14461 H HZRBel-2 L N 2 AR K R
(VEGF) H®ARIE; B AF AN 51400 M ALROS T & . 45 : SADSCsBHAMLL, Bk
SO E14d DA R R, (P>0.05) , BEH 00 )G 14405 D 81 20 23 Bcl-2 A VEGF
FiLKFR RIS, (P>0.05) , BEEUEM)E 14405 D06 H AL ROS/KFH E LMK, (P >0.05) .
ZER . A A I i 18] 78 5 T4 B RS A RE BH 5 X0 B RO /0 BRSBTS A SR A= K IR T
i, NnEEEHmEs.

Tendon-derived Stem Cells Undergo Spontaneous Tenogenic Differentiation.
Jia Guo, Kai-ming Chan, Jin-fang Zhang, Gang Li
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Department of Orthopaedics & Traumatology, The Chinese University of Hong Kong, Prince of Wales
Hospital, Hong Kong SAR, PR China.

Abstract:

Tendon-derived stem cell (TDSC) is a subpopulation of residing stem cells within the intact tendon tissues, with
the capacities of self-renewal, clonogenicity, and three-lineage differentiation. Compared with bone marrow
derived mesenchymal stem cells (BMSCs), TDSCs are superior for tendon injuries repair as they remain some
tendon tissue-specific differentiation properties. In the present study, TDSC was found to undergo spontaneous
tenogenic differentiation in which the expression of tenogenic markers were increased while the expression
of stemness markers decreased with time in TDSCs culture (without tenogenic induction medium). After a
longer period of culture, the monolayer of TDSCs formed a “3D” layers with rich extracellular matrices of
typical tendon tissues. In addition, the key tenogenic transcription factors, such as Scx, Mkx, Egrl and Eyal
were all up-regulated in this process. Finally, we compared the spontaneous tenogenic differentiation with
TGF-B1-induced tenogenic differentiation of TDSCs, and the results showed that the spontaneous tenogenic
differentiation of TDSCs was general character of TDSCs, similar to but weaker than the effect of TDSCs under
tenogenic induction. Taken together, the present study identified that TDSCs had the potential of spontaneous
tenogenic differentiation, which may be a better cell source for the treatment of tendon injury.

BRBIETT TR IS MMM R R A B &G R R
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e e X 3 G R R 105
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