07

INFLAMMATORY
DISEASES

The research team of Hui-yao Lan has been
very productive with several important findings in
year 2021.

Firstly, the team is continuous their research
into the role and mechanisms of TGF-B/Smad
signalling in acute and chronic kidney diseases
by identifying that TGF- is a master regulator
of diabetic complications including cardiopathy
and nephropathy. They discovered that TGF-f3
signals through its downstream mediator of
Smad3 to mediate diabetic myocardiopathy and
nephropathy via a number of Smad3-dependent
non-coding RNAs. They also found that latent
form of TGF-B (inactive) and Smad7 are renal
protective in diabetic nephropathy. Thus, targeting
Smad3 or Smad3-dependent non-coding RNAs
or overexpression of Smad7 may be a novel
and specific therapeutic strategy for combating
diabetic complications. All these findings have
been published in internationally-well recognised
journals as listed below. Specifically, they found
that db/db lacking Smad3 are protected from
diabetes and Smad3 deficiency promotes beta
cell proliferation and function in db/db mice via
restoring Pax6 expression (Theranostics 2021
Jan 1;11(6):2845-2859).

Secondly, they are continuously working
on neuroimmune-related acute kidney and
heart diseases by identifying that a neuron
peptide Y (NPY) is produced by macrophages
(CD68+NPY+) and protects against acute
kidney and myocardial infarction by shifting
proinflammatory M1 macrophages to reparative
M2 macrophages. Results of “Neuropeptide
Y (NPY) attenuates cardiac remodelling and
deterioration of function following myocardial
infarction” has been published in Molecular
Therapy (2021 Oct 8;S1525-0016(21)00499-
8). This is the first study to report that NPY is
cardioprotective and is a novel therapeutic agent
for acute myocardial infarction. This new finding
may lead to develop as a novel therapy for acute
myocardial infarction. Thus, this new discovery is
highly significant both scientifically and clinically
in cardiovascular medicine.

Thirdly, they have extended their previous
discovery of  macrophage-to-myofibroblast
transition (MMT) in tissue fibrosis to cancer
progression. They found that TGF-B1 can
activate its downstream molecule Smad3 to
promote cancer by triggering tumour-associated
macrophages (TAM) to become cancer-
associated fibroblasts (CAF) via the macrophage-
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myofibroblast transition mechanism (MMT).
These findings have been published in
Advanced Science (2021 Nov17;e2101235)
with a Press Release on 23 December, 2021.

Lastly, they also found that macrophages
mediate crescent glomerulonephritis  via
TLR4-dependant mechanism as deletion of
TLR4 from macrophages resulted in the shift
from inflammatory macrophages to the anti-
inflammatory macrophages. Such important
findings have been published in Cellular and
Molecular Life Sciences (2021 Oct;78(19-
20):6721-6734).

More excitingly, the research team has been also
studying COVID-19 associated acute kidney
injury (AKI) because up to 45% of critically ill
COVID-19 patients develop AKI with higher
mortality secondary to the lung injury. They
identified that one of SARS-CoV-2 proteins,
SARS-CoV-2 N protein is a key mediator for AKI
and induces AKI via the Smad3-dependent G1
cell cycle arrest mechanism. Targeting Smad3
with a Smad3 inhibitor can prevent SARS-
CoV-2 N protein-induced AKI. These findings
are highly significant both scientifically and
clinically and may lead to the development of
novel therapy for COVID-19 AKI with a patent

filled. These findings have been also published in
an internationally high impact journal Advanced
Science (2021 Nov 23;e2103248) with a Press
Release on 29 November, 2021.

In summary, 2021 was a year worthy of the
team’s respect and memory. They are looking
forward to achieving even greater goals in 2022.
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Research Awards and Recognitions

Details
Member’s Name

Organisation

Gold Medal with
Congratulations of the
Jury - 2021

Hui-yao Lan
Patrick Tang

The 2021 Special Edition of the Geneva
International Exhibition of Inventions

Science and
Technology Progress

Award (3" Class) -
Hui-yao Lan 2021

Sichuan Provincial Government, China

Distinguished Scientist

Award Chinese American Society of Nephrology

Academic Editorship

Details

Member’s Name

Journal

Integrative Medicine in Nephrology and

Editor-in Chief Andrology

Clinical and Experimental Pharmacology and

Editor Physiology

Hui-yao Lan

Executive Editor International Journal of Biological Sciences

Journal of Clinical and Molecular Medicine

Associate Editor Frontiers in Psychology

Molecular Therapy

Reviewer of Journal / Conference

Details
Member’s Name

Journal / Conference

Journal of American Society of Nephrology

Grants and Consultancy

Hui-yao
Lan

Project Title

Regulatory Role of

Funding
Source

Start Date
(dd/mm/yyyy)

End Date
(dd/mm/yyyy)

Amount

(GLE))

Smad3 in SARS-CoV-2 (Ri?::r?tzr%houncil
N Protein-induced Acute 01/07/2021 31/12/2023 1,125,732
Kidney Injury in db/db — General
. Research Fund
Mice
Translating Multi-omic Research
Discoveries to Transform Grants Council
Diabetes Care and Reduce | — Research 01/03/2019 28/02/2024 12,000
Diabetic Complications Impact Fund
Role of TGF-Beta/Smad3 gf:r‘?tz“éhoum“
Signaling in Lupus _ General 01/01/2020 31/12/2022 1,064,682
Nephritis Research Fund
Mechanism of Renal gfasr?tasrghouncil
Inflammation: Role of Toll- . 30/06/2017 29/06/2021 7,518,927
like Receptor 4 — Collaborative
P Research Fund
Terminal Shortening ..
. Zhejiang
Triggers the Molecular University — RMB
Regulation Mechanism y' 01/01/2019 31/12/2021
. . Collaborative 700,000
of Neutrophil Capture in
. . Research Fund
Acute Kidney Injury
Research Laboratory Guar.wgd.ong
with Guangdong Provincial
. . Department of RMB
Province HstpltaI on Science and 01/01/2020 31/01/2022 1,000,000
Immunological and Technolo
Genetic Kidney Diseases . 9%
China
Neuropeptide Y is a Food and Health
Novel Therapeutic Agent Bureau — Health
for Acute Myocardial and Medical 01/04/2020 31/03/2023 1,499,600
Infarction Research Fund
Pre\{entlon and Trgatmgnt Food and Health
of Diabetes and Diabetic Bureau — Health
Complications by . 01/04/2019 31/03/2022 1,500,000
. . and Medical
Targeting Smad3 with a Research Fund
Smad3 Inhibitor SIS3
R
egulatgry Role and Research
Mechanism of Smad3 .
. . Grants Council
in Immunosuppression _ General 01/01/2019 31/12/2021 1,151,040
of Neutrophil Anticancer
- Research Fund
Activities

Kidney International

Hui-yao Lan Reviewer Scientific Reports

Kidney Disease

Diabetic Nephropathy
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SARS-CoV-2 N protein binds and activates Smad3-dependent cell death pathway.

Source: Hui-yao Lan’s team





