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STEM CELLS AND TISSUE
REGENERATION

Wayne Lee and his research team work on the
role of osteocytes in musculoskeletal diseases
by using advanced imaging and mechanical
stimulation devices on 3D cell culture and
transgenic animal models. They established
primary osteocyte culture model derived from
patients with adolescent idiopathic scoliosis
(AIS), allowing them to identify abnormal
expression of several miRNAs and IncRNAs
which disrupt osteocytogenic differentiation.
Based on these pre-clinical studies, they proposed
a composite model consisted of clinical data and
circulating biomarkers for the prediction of curve
progression in AlS. The team has continued to
search for factors associated with the onset
and progression of AIS. They have deepened
their studies to investigate the metabolomic and
proteomic changes in AIS patients with high
risk to curve progression. Osteocytes are the
major mechanosensing cells in skeleton and
transduce mechanical stimuli into biochemical

signals through highly specialized dendritic
processes and lacunocanalicular network (LCN).
Recently, they have extended their osteocyte
research platform to investigate the role of
osteocytes in other musculoskeletal diseases
such as osteoarthritis and osteoporosis. Their
recent findings provide new insights into the
development of potential treatments targeting
osteocytes to prevent age-related bone loss and
augment the benefits of exercise on senescent
skeleton. Furthermore, with the generous support
from Li Ka Shing (Canada) Foundation and the
Matching Grant Scheme, the team and their
clinical colleagues and industrial collaborator
reported how a state-of-the-art multi-energy
spectral photon-counting computed tomography
(MARS) can imagine orthopedic implant failure
not detected by standard current imaging
techniques. This system has a potential clinical
application in orthopedic patients.
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Member’s Name

Details

Organisation

Award First Place

Yuiia Wan Top Podium The International Research Society of Spinal
) 9 Presentation Award Deformities
Young Investigator
Allen Hsiao Poster Presentation Hong Kong Institute of Diabetes and Obesity

Reviewer of Journal / Conference

Member’s Name

Wayne Lee

Editor and Reviewer

Details

Journal / Conference

Journal of Orthopaedic Translation

Biomaterials

Scientific Reports

Reviewer

Stem Cells International

The Journal of Frailty & Aging

BMC Musculoskeletal Disorders

Grants and Consultancy

Funding
Source

Project Title

Innovation and

Start Date End Date Amount
(dd/mm/yyyy) | (dd/mmiyyyy) (HK$)

Decellularized Scaffolds '(I;eocmhnmoi:;?g/n :
for Bone and Cartilage . 01/08/2021 31/01/2024 2,081,500
. Innovation and
Regeneration
Wayne Technology
Lee Fund
Is Vitamin D Playing a gz)ncei;;cafr;r Bone
Role in the Pathogenesis y 01/10/2020 30/09/2023 468,000
and Mineral
of AIS?
Research

Wayne
Lee

Project Title

Funding
Source

The Chinese

Start Date
(dd/mm/yyyy)

End Date

(dd/mm/yyyy)

Amount

(HKS)

University of
Hong Kong -
Bone Adging and Improvement on
ging ¢ Competitiveness | 01/08/2020 | 31/07/2023 | 1,106,667
Osteocyte Biology A
in Hiring New
Faculties’
Funding
Scheme
For the Acquisition and (l;rr\;\:ﬁ;snty
Maintenance of MARS Committee —
Preclinical Spectral CT 01/01/2020 31/12/2025 1,849,650
. Research
System to Facilitate the .
. Matching Grant
Research Projects
Scheme
University
Grants
Research Study on Committee —
Muscle Loss in Aged Mice | Research 01/10/2020 31/07/2023 60,000
Matching
Grant Scheme
Novel Biological Action
of Long Noncoding
RNA LBX1-AS1 on Research
. Grants Council
Osteocytogenesis and _ General 01/01/2019 31/12/2021 861,601
Osteocyte Function in Research Fund
Adolescent Idiopathic
Scoliosis
Exploration of Effects and
. Research
Molecular Mechanism .
. . . Grants Council
of Ginkgolide B in 01/08/2020 31/07/2022 920,567
Treating Ageing-related — General
. Research Fund
Osteoporosis
Pathologlc.al Implication Health and
and Functional .
L Medical
Characterization of a
. Research Fund
Novel Long Non-Coding _ Research 01/08/2019 31/07/2022 971,760
RNA LBX1-AS1 in Fellowshi
Adolescent Idiopathic P
o Scheme
Scoliosis
The Chinese
Development of University of
Hong Kong —
Staphylococcal Improvement on
Enterotoxins C2 (SEC2) | o titiveness | 01/04/2020 | 30/09/2022 | 2,268,318
as a Drug to Promote o
. in Hiring New
Osteoporotic Fracture -
Healing Faculties
Funding
Scheme
Research
Aging, Skeletal Grants Council
Degeneration and — Areas of 01/05/2021 30/04/2029 (64,889,000
Regeneration Excellence
Scheme
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Representative co-immunofluorescent
staining demonstrates structural
features of 3D culture of primary
osteocytes derived from non-scoliosis
adolescent requiring orthopedic surgery
(cytoskeletal F-actin in green; dendrites
E11 in red; and nucleus in blue). Scale
bar, 25 pum.

Source: Zhang J, Chen H, Leung RKK,
Choy KW, Lam TP, Ng BKW, Qiu Y, Feng
JQ, Cheng JCY, Lee WYW. Aberrant
miR-145-5p/b-catenin signal impairs
osteocyte function in adolescent
idiopathic scoliosis. FASEB Journal.
2018;32(12):6537-6549. doi:10.1096/
fj.201800281.

(A) Photograph of an extracted arthroplasty
implant, (B) MARS-CT image and (C) MARS-
CT image with ultra-high molecular weight
polyethylene digitally removed. The wear at
the posteromedial aspect of the polyethylene
implant and tibial metallic tray is clearly visible
(dotted yellow circle).

Source: Lau LCM, Lee WYW, Butler APH,
Chernoglazov Al, Chung KY, Ho KKW, Griffith
J, Butler PH, Yung PSH. Multi-energy spectral
photon-counting computed tomography
(MARS) for detection of arthroplasty implant
failure. Scientific Reports. 2021;11(1):1-6.
doi:10.1038/s41598-020-80463-2.
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