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5. Stem Cells and Tissue Regeneration Research (Part I: Adult Stem Cell
Biology and Applications)

PI: Li Gang (Department of Orthopaedics and Traumatology)

Team: Dr. Wayne Lee (Research Assistant Professor); Dr. Zhang Jinfang (Research Assistant
Professor); Dr. Xu Liangliang (Postdoctoral Fellow); Dr. Guo Jia (RA); Dr. Lin Sien (RA);
Ms. Liu Yang (PhD student); Mr. Cheng Yuanfeng (PhD student); Mr. Wu Tainyi (PhD
student); Mr. Sun Yixin (PhD student); Mr. Wang Bin (PhD student); Mr. Shi Liu (PhD
student); Mr. Xu Jia (Visiting Fellow).

Non-technical Summary (in layman language, i.c. a short paragraph of less than 100 words in both
English and Chinese characters):

English version (less than 100 words):

The main research interests of this team are to investigate the use of specific tissue-derived stem
cells for musculoskeletal tissue engineering. The team has published 14 research papers, 12 China
national invention patents and generated over HK$4.0 M research grants in 2015. Prof. Li has
been elected as the Chairman of China Branch, International Limb Lengthening and Reconstruction
Societies (ILLRS) and Association from Study and Application of the Methods of llizarov
(ASAMI) and members of several national orthopaedic research societies. Prof. Li has
successfully organized the 5" CUHK International Symposium on Stem Cell Biology and
Regenerative Medicine in Hong Kong, 12 November 2015, with more than 20 overseas invited
speakers and over 150 attendants; Mainland, Taiwan, Hong Kong and Macau Forum on Tissue
Regeneration Innovation and Translation (Chinese Academy of Engineering Forum), 13-14
November 2015, Shenzhen, China, with 7 academicians of CAE and over 20 invited speakers from
USA, Australia, Europe and over 300 people including our VC Prof. Joseph Sung attended the
meeting; the two meetings received overwhelmingly good feedbacks.

Chinese version (less than 100 words):
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Research Progress Summary:

In 2015, the research team has 12 members (2 RAPs; 1 Postdoc Research Assistant, 2 Research
Assistants, 1 Visiting Fellow, 6 PhD students) with the following research projects firmly carried
out: (1) Circulating stem cells in diseases and regeneration; their recruitment and homing potentials
and underlying biological mechanisms. &5 4 B 7E 5795 1 AH 4 728 HR R A s A AP e 5 sl A
SN YRS . (2) Tendon, cartilage and bone tissue engineering research and new
technologies development JULfiE . 85« B &H4% TFEHTHAT 4% . (3) Industry contract research
work for new technologies development and developments of preclinical disease animal models. £
oy a] A VR FH R PR B A 1Y B S5 B VA %€ 775 . These projects all progress as planned,
with 14 papers have been published from the research work and over HK$4.0 Million research
grants have been secured by this Pl in 2015. The PI has been invited to give keynote speeches
and lectures at various national and international conferences and meetings for 10 times in 2015,
and served as visiting professors in 4 Chinese universities and council members of more than 8
national and international research societies. The Pl also engaged in knowledge transfer and
provided advice/consultation service for Hong Kong Science Park, local and international
healthcare related industries, etc. The Pl also served as co-inventor for 12 China national invention
patients in 2015. The PI has contributed to the CUHK Shenzhen Research Institute serving as a
deputy director of the CUHK-ACC Joint Laboratory of Space Medicine and Heath Maintenance,
and successfully organized 2 international and national symposiums on stem cells biology and
regenerative medicine in 2015.

Recognitions:

Awards and Fellowships (Please provide relevant document, e.g. copy of notification letter)

Member’s Name | Details

Gang Li Visiting Professor, Guang Dong Medical College, Dongguan, China.

Gang Li Visiting Professor, Key Laboratory of Cell Biology, Ministry of Education of
PRC, China Medical University, Shenyang, China

Gang Li Visiting Professor, Xijing Orthopadeic Hospital, The Fourth Military Medical
University, Xian, China.

Gang Li Visiting Professor, South Eastern University Medical School, Nanjing, China.

Gang Li Member of Member of Advisory Board, Shanghai Key Laboratory of
Orthopaedic Implant, Shanghai Jiaotong University, China.

Gang Li Associate Editor, Journal of Orthopaedic Translation

Gang Li Member of Editorial Board, Calcified Tissue International

Gang Li Council member, Chinese Orthopaedic Research Society, Chinese Orthopaedic
Association T HRHESE G REMEIMEEE

Gang Li Council Member, Tissue Engineering and Regenerative Medicine Division,
Chinese Association of Biomedical Engineering 1[4 ¥ 6822 T fE 2 e 4l
ATAEE AR RSy HEEERA

Gang Li Member, Division of Orthopaedic Research, Chinese Association of
Orthopaedic Surgeons

Gang Li General Secretary, Division of Limb Deformity Correction and
Reconstruction, Chinese Association of Orthopaedic Surgeons

Gang Li Council member, Orthopaedic Committee, Chinese Association of Combined
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Traditional and Western Medicine (1 [E AR 245 &5 228 7 Jma iRkl

RREEN)

Gang Li Chairman of China Branch, International Limb Lengthening and
Reconstruction Societies (ILLRS) and Association from Study and Application
of the Methods of llizarov (ASAMI) ([ PR AR GE KA E #2242, llizarov
IR RN ey D

Gang Li Standing Committee Member, The First Committee of Orthopaedic Research
Society, SICOT China Chapter (SICOT b [H ¥4 Bl it 2e 25— Jm & i 2>
R N)

Gang Li Vice Chairman, Orthopaedic Committee of Guangdong, Hong Kong and

Macau, Association of Biomedical Engineering of Guangdong Province ()~ %<
BAEYE TREYSBERER TR RS RIEEER)

Grants and Consultancy (Please provide relevant document, e.g. copy of notification letter)

Name of Project Title Funding Grant Start/End dates | Amount
Pl Source Reference (dd/mmlyy) (HK$)

Gang Li | Promote fracture healing | Research CUHK 01/01/2014 $779,429
by administration of Grant Council, -31/12/2016
allogenic mesenchymal | Hong Kong 470813
stem cells (MSCs) Government

Gang Li | Is Smad7 a potential Research CUHK 01/01/2016- $821,097
therapeutic target for Grant Council, 31/12/2018
preventing osteoporotic | Hong Kong 14119115
bone loss? Government

Gang Li | SOX11 =&tz | EXALRFE | 81371046 | 01/01/2014- RMB
BRI ST | e 31/12/2017 700,000
W98 e A B 1 P
Az R

GangLi | RGEMAFSHAEE | YA | Jcvoo130 | 0171022013 [ RMB
SR TARAEE AT | QI E RS | 40117105 | S09/2015 150,000
A E R

811

Gang Li | & FMZIILHMAS | Hx A2FF | 1374568 | 01/03/2015- | RMB
TALE HRILERIT | 254 31/12/2019 600,000

Gang Li | Study the effects of Shenyang CUHK 01/09/2014- $800,000
Super-antigens on stem | Xiehe Pharma 31/08/2017
cells functions and their | Company, 7104942
applications China

Sub- Approx. HK$4.0M

Total

Publications:

To avoid duplication of outputs between years, only published (online or in print form) publications
within the period of 1 January 2015 — 31 December 2015 with the Li Ka Shing Institute of Health
Sciences acknowledged should be counted. Papers ahead of printing, or published after 31

December 2014 will be reserved for next year's report. (Please provide details of the publications in

APA style and relevant document, e.g. first page of papers or conference abstracts)

P.3




Reporting Period: 1 Jan 2015 - 31 Dec 2015
for Progress Report of Li Ka Shing Institute of Health Sciences

Journal Papers

10.

11.

12.

Huang S, Xu LL, Sun YX, Zhang YF, Li G. The fate of systemically administrated allogeneic
mesenchymal stem cells (MSCs) in mouse femoral fracture healing. Stem Cell Research and
Therapy, 2015; 6: 206.

Yu LM, Huang JP, Wang J, Cui L, Sun YX, Chen LY, Su YJ, Lin S, Li G. Antler
collagen/chitosan scaffolds improve critical calvarial defect healing in rats. Journal of
Biomaterials and Tissue Engineering, 2015; 5:1-6.

Fu WM, Zhu X, Wang WM, Lu YF, Hu BG, Wang H, Liang WC, Wang SS, Ko CH, Waye
MMY, Kung HF, Li G, Zhang JF. Hotair mediates hepatocarcinogenesis through suppressing
MiRNA-218 expression and activating P14 and P16 signaling. Journal of Hepatology; 2015
Oct; 63(4): 886-95.

Chen YF, Sun YX, Pan XH, Ho KW, Li G. Joint distraction attenuates osteoarthritis by
reducing secondary inflammation, cartilage degeneration and subchondral bone aberrant
change. Osteoarthritis and Cartilage; 2015; 23 (10): 1728-1735.

Rui YF, Xu LL, Chen R, Zhang T, Lin S, Hou YH, Liu Y, Meng FB, Liu ZQ, Ni M, Tsang KZ,
Yang FY, Wang C, Chan HC, Jiang XH, Li G. Epigenetic memory gained by priming with
osteogenic induction medium improves osteogenesis and other properties of mesenchymal stem
cells. Scientific Reports, 2015; 5:11056.

Lin SE, Huang JP, Fu ZW, Liang YL, Wu HY, Xu LL, Sun YX, Lee WYW, Wu T, Qin L, Cui
L, Li G. The effects of atorvastatin on the prevention of osteoporosis and dyslipidemia in the
high-fat-fed ovariectomized rats. Calcified Tissue International, 2015 Jun; 96(6):541-51.

Sun YX, Xu LL, Huang S, Liu Y, Hou YH, Chan KM, Pan XH, Li G. Mir-21 overexpressing
mesenchymal stem cells accelerate fracture healing in a rat closed femur fracture model.
BioMed Research International, 2015:412327.

Wang KX, Xu LL, Rui YF, Huang S, Lin SE, Xiong JH, Li YH, Lee WYW, Li G. The
effects of secretion factors from umbilical cord derived mesenchymal stem cells on osteogenic
differentiation of mesenchymal stem cells. PLoS One, 2015; 10(3): e0120593.

Huang B, Li G, Jiang XH. Fate determination in mesenchymal stem cells: A perspective from
histone modifying enzymes. Stem Cell Research & Therapy, 2015; 6(1): 35.

Wu CL, Liu FL, Li PD, Zhao GF, Lan SW, Jiang WY, Meng XW, Tian LX, Li G, Li YL, Liu
JY. Engineered hair follicle mesenchymal stem cells overexpressing controlled-release insulin
reverse hyperglycemia in mice with type | diabetes. Cell Transplantation, Cell Transplantation,
2015; 24: 891-907.

Nadeem D, Smith CA, Dalby MJ, Meek RMD, Lin S, Li G, Su B. Three-dimensional
CaP/gelatin lattice scaffolds with integrated osteoinductive surface topographies for bone tissue
engineering. Biofabrication, 2015; 7(1):015005.

Xu LL, Huang S, Hou YH, Liu Y, Ni M, Meng FB, Wang KX, Rui YF, Jiang XH, Li G.
Sox11-modified mesenchymal stem cells (MSCs) accelerate bone fracture healing: Sox11

P.4




Reporting Period: 1 Jan 2015 - 31 Dec 2015
for Progress Report of Li Ka Shing Institute of Health Sciences

13.

14.

regulates differentiation and migration of MSCs. FASEB Journal, 2015; 29(4):1143-52.

Xu LL, Liu 'Y, Hou YH, Wang KX, Wong YM, Lin SE, Li G. U0126 promotes osteogenesis of
rat bone marrow-derived mesenchymal stem cells by activating BMP/Smad signaling pathway.
Cell & Tissue Research, 2015; 359(2): 537-545.

Huang S, Xu LL, Sun YX, Wu TY, Wang KX, Li G. An improved protocol for isolation and
culture of mesenchymal stem cells from mouse bone marrow. Journal of Orthopaedic
Translation; 2015; 3: 26-33.

Book Chapters

iKiE, FER, 2R, AR EARAEY IR E A ZE 22 pp 185-191. T4 55 AR e 2
S BT, AP, NREAE R, JE5t, 2015 (ISBN 978-7-117-20957-1/ R.20958).

Others (Patents)
1. BUORT bR R ees . MMk, 21, 2EKR, Tk, FEiE, ZitE.

10.

11.

12.

5% %5 B BUF] ZL 2013 1 0400836.6. 3% HE 7% & 5¢ 1685211.

BROCTHT Z YRR A . EAE, 2RI, 2R IR, Bt xIRIR. B R ZL 2013
1 0400817.3. f%HE 755 1684956.

NGB FR L G A E e A . BARE, ), 2ER, Bt XFIR. PEEEH R
FJ ZL 2013 1 0400954.7, FZHEREESE 16611509.

RIS ds G e 2% . EAIRE, ZMI, 2RI, B, BE, RR. $
B 5% B B ZL 2013 1 0400953.2. #ZHERE = %% 1660045.

Pud A MR KA. ERIPk, 20, FEiE, 2R, THIE, FutE. HRENER ZL
2013 1 0400851.0. %% & 5% 1660706.

JARAINF LG INE RS . B, ZEHI, R, B, RR, 2.

B S5 B B ZL 2013 1 0400834.7., #ZHEREE5%E 1659033.

P i T 24O e 2% . BEAIRk, R,  FEAE, 2R, ZHl, BEdE, Bt
[ S5 B BUR) ZL 2013 1 0400794.6. #2HERE = 59E 1684697.

LR eds. BANE, 201, FiE, 2ER, B, XIRIR. PEEEH 5| ZL 2013
1 0400853.X. F%HE#%#5% 1659597.

EORBAR IR AT IS B i e gs. BAIBE, =M, i, 2ER, HitH,
XA . FR B S ] BUR) ZL 2013 1 0400810.1. #ZHERE & 5% 1659055,
WL SR K ds . BAME, ZEH), R, )RR, EiiE, 2. PEE
B BRI ZL 2013 1 0400852.5. #2HERE =58 1659311,

RS Z DiRe s E e At . BAIRK, 2RI, R, B, R, BEE. BB
B BRI ZL 2013 1 0400828.1. #2HERE £ 5% 1660513.

RO R R AW R e ds . BRIk, 2N, 2R, B, ZiE, R
r 5% 95 B BUF] ZL 2013 1 0400826.2. #7435 = 5¢ 168833.
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One to two Symbolic Figure(s) which can represent your team's research area (aim to emphasize
your team's characteristics and help people relate to your area of research) (Please separately attach
the figure(s) in graphic format, e.g. jpg, and provide supporting document for copyright permission

for using the figure(s)):

Copyright
Source of figure Legend of figure owner and
year
Fig.1
Rui YF, Xu LL, Chen R, Zhang
T, Lin S, Hou YH, Liu Y, Meng
FB, Liu ZQ, Ni M, Tsang KZ,
Yang FY, Wang C, Chan HC,
Jiang XH, Li G. Epigenetic Fig. 1. The schematic outlines of the procedure .
- o . A L Gang Li
memory gained by priming with | for de-osteogenic differentiation of MSCs and
77 " . . L 2015
osteogenic induction medium involvement of Nanog/Oct4 in this process.
improves osteogenesis and other
properties of mesenchymal stem
cells. Scientific Reports, 2015;
5:11056.
Figure 6. Histological analysis of fracture
calluses. At 5-week after cell transplantation,
the femurs were collected for histological
Fig. 2 analysis. (A) Longitudinal sections of calluses
Xu LL, Huang S, Hou YH, Liu Y, were subjected to HE and Safranin O staining
Ni M, Meng FB, Wang KX, Rui and immunohistochemical analysis with GFP
YF, Jiang XH, Li G. and OCN antibodies. (B) The region of interest | Gang Li
Sox11-modified mesenchymal ]
stem cells (MSCs) accelerate was 3 mm below and above the fracture line 2015
bone fracture healing: Sox11 identified in the sections. (C&D) The
regulates differentiation and N £ bone in call d chond
migration of MSCs. FASEB percentage of bone in callus and chondrocytes
Journal, 2015; 29(4):1143-52. in the uncalcified callus was calculated using
Image J software according to histological
staining. Sections were obtained from at least 4
rats from each group. *p<0.05.
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Checklist for Report submission
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Y Supporting documents, e.g. copy of notification letter, for Awards and Fellowships

O Supporting documents, e.g. copy of notification lettet, for Grants and Consultancy

Y Supporting documents, e.g. the first page of papers or conference abstracts or the page with
affiliation, for Publications

VY Graphic file(s) for one to two symbolic figure(s)

0 Supporting documents for copyright permission for using the above figure(s)
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